Case 1:19-cv-02103-MN Document 30 Filed 06/26/20 Page 1 of 22 PagelD #: 4560

UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

THE UNITED STATES OF AMERICA,
Plaintiff=Counterclaim Defendant,

Civil No. 1:19-cv-02103-MN

V.

GILEAD SCIENCES, INC,,
Defendant—Counterclaim Plaintiff,

AND GILEAD SCIENCES IRELAND UC,
Defendant.

UNITED STATES” MOTION TO DISMISS

JOSEPH H. HUNT
Assistant Attorney General

DAVID C. WEISS
United States Attorney

GARY L. HAUSKEN
Director

WALTER W. BROWN

Senior Litigation Counsel

PHILIP CHARLES STERNHELL
Assistant Director

PATRICK C. HOLVEY

Trial Attorney

Commercial Litigation Branch,

Civil Division, U.S. Department of Justice
Washington, D.C.

LAURA D. HATCHER
SHAMOOR ANIS

Assistant United States Attorney
Wilmington, Delaware

June 26, 2020



Case 1:19-cv-02103-MN Document 30 Filed 06/26/20 Page 2 of 22 PagelD #: 4561

TABLE OF CONTENTS

TABLE OF AUTHORITIES ...ttt s ne e ii
INTRODUCTION AND BACKGROUND ......ooiiiiieiiieie e 1
SUMMARY OF THE ARGUMENT ..ottt 2
ARGUMENT L.ttt e s e e n e e nn e ne e s e e neennneene e 3

. GILEAD’S COUNTERCLAIMS SHOULD BE DISMISSED FOR FAILURE TO
ESTABLISH A WIAVER OF SOVEREIGN IMMUNITY ..o 3

A. Gilead Incorrectly Asserts That the United States Waives Its Immunity Simply by
Bringing ThiS SUIL. ......cooiiiie et re e anes 4
B. Gilead Fails to Correctly Apply the Test for Recoupment. ...........ccccevvvevieiieeiic e, 5
1. Gilead’s Counterclaims Are NOt MONELAIY. .......cceevveiiereiie e 6

2. Gilead’s Counterclaims Seek Relief that Is Different in Kind from the Relief

the GOVEIMMENT SEEKS. ....viiiieiiiiiieieie ettt bbbt 7
3. The Unpublished Mylan Decision Was Wrongly Decided and Is Inapplicable. .......... 8

C. Gilead’s Assertion of Waiver under 5 U.S.C. § 702 Is Unsupported by Gilead’s
Superficial Pleadings of an APA Claim..........cocoiiiiiiii e 9
D. Section 701(a)(2) Precludes Review of Agency Actions at ISSUE. .......ccccevververierivenienne 12

E. Gilead’s Other Citations Are Not Expressly Invoked and, Regardless, Are Not

“Unequivocal Waivers” of the Government’s Sovereign Immunity. ........c.cccecvevevvernenne. 14
CONCLUSION ...ttt sttt bbbt e be e s e e se e st e bebesbesbeebeabeeneaneereeneenens 16



Case 1:19-cv-02103-MN Document 30 Filed 06/26/20 Page 3 of 22 PagelD #: 4562

TABLE OF AUTHORITIES
Cases

Abdul Qadir v. Gonzales, Civil Action No. 07-3741 (FLW),

2008 U.S. Dist. LEXIS 50355 (D.N.J. June 26, 2008) ........cccveiiueeiieiii e e sie e sve e 15
Aetna Life Ins. Co. of Hartford, Conn. v. Haworth,

300 U.S. 227 (1937) c.ueiueeieeieeeeiesie ettt sttt sttt sttt e be s s et e st e besteebesteeneereeneeneennenas 15
Beamon v. Brown,

125 F.3d 965 (Bt Cir. 1997) .oviiiieieieece ettt 10
Berrey v. Asarco,

439 F.3d 636 (LOth Cir. 2006) ....ceeiveieiiesiesiieiisieeeie e e sie sttt e e ee e see e stesbesse e aseeseeseeneens 5
Blakely v. United States,

276 F.3d 853 (6t Cir. 2002) ....eovveeeieiiesieeieeieeie ettt sbe st ne e eneene e 10
Bolduc v. Beal Bank, SSB,

167 F.3d 667 (1St Cir. 1999) ....uiiuiiieieieiie ettt ettt bbb 7
Bull v. United States,

295 U.S. 247 (1935) ....eoeeieeeeeeeeeeeeeeeees sttt sttt 7
Clinton Cty. Comm’rs v. United States Envtl. Protection Agency,

116 F.3d 1018 (3d Cil. 1997)....ciuiiiieiieiieieieie ettt 3,4,16
Cnty. of Westchester v. U.S. Dep’t of Housing and Urban Dev.,

778 F.30 412 (2d CiF. 2015)......eueeeeeeeeeeeeeee st se s 12, 14
Delano Farms Co. v. California Table Grape Comm’n,

655 F.30 1337 (Fed. Cir. 2011)......uveeeeeeeeeeeeeeeeeeeeeeeeeeeesees s 1,9-12
Delano Farms Co. v. California Table Grape Comm’n,

No. 1:07-CV-1610, 2009 U.S. Dist. LEXIS 100093 (E.D. Cal. July 26, 2010)......c.cccuereen.... 11
FDIC v. Hulsey,

22 F.3d 1472 (10th Cir. 1994) ...t 1,5
FDIC v. Meyer,

510 U.S. 471 (L1994 ..ottt 3
Ferry v. Udall,

336 F.20 706 (9t Cir. 1964) ..ottt sttt nas 12
Food Town Stores, Inc. v. EEOC,

708 F.20 920 (4th Cir. 1983) ..cvveieieiieiie sttt st et ne e e e ese e 10
Frederick v. United States,

386 F.20 481 (5th Gl 1967) weeveeieieiieeie sttt ettt sb b be e e e 6
Gallo Cattle Co. v. USDA,

159 F.3d 1194 (9th Cir. 1998) .....ecviiieieie ettt eas 10
Green v. Locke,

CIV. A. No. 10-707 MLC, 2010 WL 3614216 (D.N.J. Sept. 8, 2010)......cccceevirveireireeirieireene 3
Harbert v. United States,

206 F. App’X 903 (L1th Cir. 2006) ....vecveiviirearieieieiesiesie e ste e e ee e sae e sse e e sseeneeseesenees 16
Horton v. United States, No. C-13-4912 MMC, 2014 U.S. Dist. LEXIS 34629 (N.D. Cal. Mar.

L4, 2004) ..ottt et 3
In re Univ. Med. Ctr.,

973 F.2d 1065 (30 Cir. 1992)....ciuiiieieiieciieie sttt sttt st sre b e s 3



Case 1:19-cv-02103-MN Document 30 Filed 06/26/20 Page 4 of 22 PagelD #: 4563

Jones v. Alexander,

609 F.2d 778 (5th Cir. 1980) ..c.vevveieieiiesieeieeie ettt st st et sse e eneese e 15
Loeffler v. Frank,

486 U.S. 549 (L988)....c.uiiuiiiieiieiieiieiiesiesie st ste ettt sttt sttt neeneene e e 3
Mach Mining, LLC v. EEOC,

135 S. Ct. 1645 (2015) ...ttt 12
Munaco v. United States,

522 F.3d 651 (6t Cir. 2008) ....eoveveieiiesiieieeiieieiesie et sbe e e e ee e sae st sse e ssessaeneeneeseneas 16
Okla. Tax Comm’n v. Citizen Band Potawatomi Indian Tribe,

498 U.S. 505 (1991 ....oorveeeieieeeeeeseeeeeets e seees st s sttt en et 4
Quinault Indian Nation v. Pearson,

868 F.3d 1093 (9t Cir. 2017) c.eeeeieeeiieieeiieieeie et e s 4,6,15
Ragoni v. United States,

s I3 A To [ O | g K ) SRS SSORS 15
Red Lake Band of Chippewa Indians v. Barlow,

846 F.20 474 (Bth Cir. 1988) ....eeviieieiiiesieeiesie ettt st et ne s e 10
S. Research Inst. v. Griffin Corp.,

938 F.2d 1249 (L1th Cir. 1991) .uveieieiesieeieeie ettt sttt nas 12
SEC v. Credit Bancorp, Ltd.,

297 F.3d 127 (2d Cir. 2002)....c.eeieieiieiiesieeieeieeiesie et stesteste st seeeestesaestessesressesseeneeneesenees 10
Taylor-Callahan-Coleman Counties Dist. Adult Probation Dep’t v. Dole,

948 F.2d 953 (5th Cir. 2991) vttt sttt n e 10
Trudeau v. FTC,

456 F.3d 178 (D.C. Cir. 2006) ....c.cerieiiiuerieiriaiiaeeeeiesiesiesie e sie e ssesseeseeseessessessessessessesseesseseeses 10
Turton v. United States,

212 F.20 354 (Bt CiIr. 1954) ..ottt sttt 16
U.S. Dep’t of Health & Human Servs. v. Mylan Pharms., Inc.,

No. 10-cv-5956-WHW, 2011 WL 13238650 (D.N.J. July 13, 2011).......cccvvvvrvereenenn. 1,6,8,10
United States v. Agnew,

423 F.2d 513 (9t Cir. 2970) oottt ettt nn e 7
United States v. Atlas Minerals & Chems., Inc.,

797 F. SUPP. 411 (E.D. Pa 1992) ... eeseeeeee e tes st 6
United States v. Brotech Corp.,

Civil Action No. 00-2428, 2000 U.S. Dist. LEXIS 13859 (E.D. Pa. Sep. 19, 2000) ................. 6
United States v. CITGO Asphalt Ref. Co. (In re Frescati Shipping Co.),

886 F.30 291 (3d Cil. 2018)...ccueeeeieiieiiesieeieeieeee ettt sttt sbe bbb se e s ee e 5,7
United States v. U.S. Fid. & Guar. Co.,

309 U.S. 506 (1940)...c.uiiiieiieieieiie sttt ste ettt sttt sttt sttt reene et e nens 4,6
United States v. King,

395 U.S. 1 (1969) ... teieiiieeieerieierie ettt bttt b b be e reene et e e e s 3
United States v. Levering,

446 F. SUPP. 977 (D. DEL. 1978) ...ttt 7
United States v. Mitchell,

A45 U.S. 535 (1980)........oeeeeeeeeeeeeeeeeesieesesees s ees s es s ese et 3,16
United States v. Park Place Assocs., Ltd.,

563 F.3d 907 (9th Cir. 2009) ....voveieieiieiiieieseeeeie ettt bbb e reane e nee e s 3



Case 1:19-cv-02103-MN Document 30 Filed 06/26/20 Page 5 of 22 PagelD #: 4564

United States v. Sherwood,

312 U.S. 584 (1941 ..ottt 3
United States v. Washington,

853 F.30 946 (9t Cil. 2017) weeveeieiesie ettt sttt nns 5,6
United States v. Yakima Tribal Court,

806 F.20 853 (9t Cir. 1986) ....vevvereeieiieiiieieeieeieeieie ettt sttt st sreese e s aneenee e s 4
Ute Indian Tribe of the Uintah & Ouray Reservation v. Utah,

790 F.3d 1000 (L0th Cir. 2015) .uveiiieiieiieeieeeeieiese et nns 5,7
Warminster Twp. Mun. Auth. v. United States,

903 F. SUPP. 847 (E.D. Pa 1995) ......veeeeeeieeeeeeeeeeeeeeeees st sse st 4
Statutes
5 ULS.C. 8 T0L(R)(2) . vevereereereerieriesiesiesiestessesseaseaseeseestessessessessesseesaaseaseessessessessessessessanseaseaseessesens 12
BIULSICL 8 702, ettt bbb bbb b bbb bttt n e 9
28 U.S.C. 88 1331, 1338...uecieieiiieiieiiesiesieeeeee et et st tesbesbe et sa s e etentestesbesbeaseeseeneeneeneeeas 1,16
28 U.S.C. 8 1408 ..t bbb bbbttt 14,16
28 U.S.C. 88 2201-2202......ceeeeieiesie i st eteeeeee e see e stestesbe e saesae e e testesaesbesrenseeneeneeneenenas 1,15
KL IR T O 1= T =1 =T OSSPSR 14
35 ULS.C. 8 L83 it b R ettt Ee et Reeneene e e et nens 14
35 ULS.C. 8 207(8) sveuvevererreeueesieiiesie st st sttt sttt ettt bbb b bbb bbb bttt e 12
LT O B GRS I 0 K (o ) ISR USSR 14
35 ULS.C. 8 207(B) (L) +-veveereereereeieseesiesiesteste st sie et e et sttt b ettt e et bbb bbbt nns 13
35 U.S.C. 8 207(R)(3)+-veereereareereererruesiesiestessesseaseaseeseessessessessessessessesseeseessessessessessessessessensenssessessens 14
35 ULS.C. 8 27L(E)(2) - veveeueeueerieieite sttt sttt sttt bbbttt bbb a et n e 8
Rules
FEA. R, CIV. P L3 bbb bbbttt b bbb bbbttt 2
Yo SO LY =T <1 ) T 4,5



Case 1:19-cv-02103-MN Document 30 Filed 06/26/20 Page 6 of 22 PagelD #: 4565

Plaintiff United States of America (Government or United States) submits this Motion to
Dismiss Defendant Gilead Sciences, Inc.’s, (Gilead) counterclaims of noninfringement and
invalidity raised in its Second Amended Answer and Counterclaims (D.l. 21) pursuant to Federal
Rule of Civil Procedure 12(b), and states as follows:

INTRODUCTION AND BACKGROUND

This is an action brought by the Government against Gilead seeking money damages for
infringement of U.S. Pat. Nos. 9,044,509; 9,579,333; 9,937,191; and 10,335,423 (collectively, the
Patents-in-Suit). The Government filed its Complaint on November 6, 2019. D.I. 1.

Gilead filed its original Answer and Counterclaims on January 23, 2020. D.I. 7. Gilead
pled twelve counterclaims: four invalidity claims, four non-infringement claims, and four
inequitable conduct claims. Id. at 87-96. Gilead did not directly address sovereign immunity and
cited only 35 U.S.C. 881 et seq., 28 U.S.C. 8§ 1331, 1338, 2201, and 2202 in its statement of
jurisdiction. Id. at 70 1 3-4.

The Government informed Gilead of the Counterclaims’ failure to plead a waiver of
sovereign immunity, see Exhibit 1, and, through a joint stipulation, Gilead filed its First Amended
Answer and Counterclaims on March 27, 2020. D.I. 13. These Counterclaims omitted inequitable
conduct counterclaims, but preserved counterclaims of noninfringement and invalidity for each of
the four Patents-in-Suit. 1d. at 92-98. In addition, for the first time, Gilead addressed the issue of
sovereign immunity, but asserted only that “[t]he Government’s sovereign immunity does not bar
GSI’s counterclaims.” 1d. 1 4 (citing U.S. Dep’t of Health & Human Servs. v. Mylan Pharms.,
Inc., No. 10-cv-5956-WHW, 2011 WL 13238650 (D.N.J. July 13, 2011); Delano Farms Co. v.
California Table Grape Comm’n, 655 F.3d 1337, 1343-1344, 1349 & n.6 (Fed. Cir. 2011)). Id.

Gilead made no other revisions to its counterclaims. See D.l. 13-1 (redline) at 95-108.
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The Government subsequently filed a Motion to Dismiss, D.I. 17, for failure to state a claim
and lack of subject matter jurisdiction regarding Gilead’s remaining counterclaims as well as a
Motion to Strike, D.I. 16, Gilead’s equitable affirmative defenses. In response, Gilead, consistent
with another stipulation of the parties, filed its Second Amended Answer and Counterclaims on
May 29, 2020. D.I. 21. Its Second Amended Counterclaims added additional allegations denying
the Government’s sovereign immunity to Gilead’s counterclaims. Id. (Counterclaims) at Y 5-6.
It also added two new sections, “Invalidity of the HHS Patents,” id. at {{ 19-24, and “Non-
infringement of the HHS Patents,” id. at 1 25-35. For the first time, Gilead explicitly asserts that
sovereign immunity is waived for three reasons: (1) that the “Government waived its sovereign
immunity to Gilead’s counterclaims by bringing this action;” (2) that “Gilead’s counterclaims are
[] proper recoupment claims that may be asserted against the Government notwithstanding its
general sovereign immunity;” and (3) that the “Government has [] expressly and unequivocally
waived its sovereign immunity through 5 U.S.C. § 702.” 1d. at {1 5-6

SUMMARY OF THE ARGUMENT

Gilead has failed to establish a legally sufficient waiver of sovereign immunity for its
remaining Counterclaims of noninfringement and invalidity for each of the four Patents-in-Suit.

Though Gilead argues that there is a proper waiver based on (1) Federal Rule of Civil
Procedure 13, (2) recoupment, and (3) section 702 of the Administrative Procedure Act (APA),
each of these theories fails under prevailing law. Rule 13 by itself provides no waiver of sovereign
immunity. Gilead’s recoupment allegations fail to account for clear precedent that mandates that
its recoupment claims must be monetary. The recoupment allegations also fail as they seek
affirmative, declaratory judgments, prohibited relief that is different in kind from the damages
sought by the Government. And section 702 does not provide the requisite waiver as Gilead’s

allegations challenge the infringement and validity of the Patents-in-Suit (and, secondarily, the

2
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Government’s actions in enforcing them) rather than an unlawful agency action, as required by the
statute. The discretion of agency actions in the protection of federal “inventions” is broad and not
subject to review.

For these reasons, Gilead fails to plead adequate grounds for establishing an express and
unequivocal waiver of sovereign immunity for its twice-amended Counterclaims and they should
be dismissed under Rule 12(b)(1).

ARGUMENT

l. GILEAD’S COUNTERCLAIMS SHOULD BE DISMISSED FOR FAILURE TO
ESTABLISH A WIAVER OF SOVEREIGN IMMUNITY

“It is elementary that the ‘United States, as sovereign, is immune from suit save as it
consents to be sued . . ., and the terms of its consent to be sued in any court define that court’s
jurisdiction to entertain the suit.”” United States v. Mitchell, 445 U.S. 535, 538 (1980) (quoting
United States v. Sherwood, 312 U.S. 584, 586 (1941)). A waiver of sovereign immunity *“cannot
be implied but must be unequivocally expressed,” United States v. King, 395 U.S. 1, 4 (1969), and
“must be strictly construed in favor of the United States,” Clinton Cty. Comm’rs v. United States
Envtl. Protection Agency, 116 F.3d 1018, 1021 (3d Cir. 1997).

“Absent a waiver, sovereign immunity shields the Federal Government and its agencies
from suit.” FDIC v. Meyer, 510 U.S. 471, 475 (1994) (citing Loeffler v. Frank, 486 U.S. 549, 554
(1988)). Accordingly, Gilead bears the burden of pleading an applicable waiver of sovereign
immunity as a prerequisite for jurisdiction. Green v. Locke, CIV. A. No. 10-707 MLC, 2010 WL
3614216, at *4 (D.N.J. Sept. 8, 2010) (citing In re Univ. Med. Ctr., 973 F.2d 1065, 1085 (3d Cir.
1992)); United States v. Park Place Assocs., Ltd., 563 F.3d 907, 924 (9th Cir. 2009) (*“As the party
asserting a claim against the United States, [the plaintiff] has the burden of ‘demonstrating an

unequivocal waiver of immunity.””) (citation omitted). Specifically, Gilead is “required to set
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forth in [its pleading] the specific statute containing a waiver of the government’s immunity from
suit.” Warminster Twp. Mun. Auth. v. United States, 903 F. Supp. 847, 849 (E.D. Pa. 1995).

A. Gilead Incorrectly Asserts That the United States Waives Its Immunity
Simply by Bringing This Suit.

Gilead leads with the assertion that “[t]he Government waived its sovereign immunity to
Gilead’s counterclaims by bringing this action,” D.l. 21 at 92 (15), because Gilead’s
“counterclaims are compelled by Federal Rule of Civil Procedure 13(a) and are therefore adverse
claims that have arisen out of the same transaction which gave rise to the Government’s suit.” 1d.
This view of waiver is directly contrary to controlling precedent and Rule 13 itself.

“[A sovereign] does not waive its sovereign immunity from actions that could not
otherwise be brought against it merely because those actions were pleaded in a counterclaim to an
action filed by the [sovereign].” Okla. Tax Comm’n v. Citizen Band Potawatomi Indian Tribe,
498 U.S. 505, 509 (1991).1 Where a sovereign “[p]ossess[es] immunity from direct suit, we are
of the opinion it possesses a similar immunity from cross-suits.” United States v. U.S. Fid. &
Guar. Co., 309 U.S. 506, 513 (1940). Indeed, the premise that “the bare act of filing suit does not
operate as a complete, automatic waiver that subjects a [sovereign] to any counterclaims filed by
the defendant” is “unremarkable.” Quinault Indian Nation v. Pearson, 868 F.3d 1093, 1097 (9th
Cir. 2017).

While Gilead cites Federal Rule of Civil Procedure 13(a) in support of its waiver claim,

D.I. 21 at 92 (1 5), it fails to cite the relevant provision in the Rule. Rule 13(d) explicitly states

! The Government notes that the immunity of the United State is broader even than the immunity
of the sovereign Indian Nations as it is the “superior sovereign,” who “enjoys absolute sovereign
immunity from unconsented suits.” United States v. Yakima Tribal Court, 806 F.2d 853, 861, 858
(9th Cir. 1986) (emphasis added).
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that “[t]hese rules do not expand the right to assert a counterclaim—or to claim a credit—against

the United States or a United States officer or agency.” (Emphasis added). Further, “Supreme

Court precedent couldn’t be clearer on this point: a [sovereign’s] decision to go to court doesn’t
automatically open it up to counterclaims — even compulsory ones.” Ute Indian Tribe of the
Uintah & Ouray Reservation v. Utah, 790 F.3d 1000, 1011 (10th Cir. 2015) (Gorsuch, J.). Gilead’s
Rule 13 argument should be dismissed as wholly without merit.

B. Gilead Fails to Correctly Apply the Test for Recoupment.

Gilead’s secondary assertion of waiver alleges that its Counterclaims are “proper
recoupment claims that may be asserted against the Government, notwithstanding its general
sovereign immunity.” D.l. 21 at 92 (15). In support, Gilead pleads that its Counterclaims (1)
“arise from the same transactions that gave rise to the Government’s suit,” (2) “seek relief of the
same kind or nature of as the Government’s suit (i.e., a finding on whether the claims of the HHS
Patents are valid and infringed),” and (3) “do not seek an amount of relief that is in excess of the
Government’s claims (i.e., because they seek only declaratory relief).” Id. This view of waiver is
similarly flawed.

As set forth by numerous circuit courts, including the Third Circuit, a recoupment claim
must (i) “arise from the same transaction” that gave rise to the Government’s suit, (ii) “seek relief
of the same kind or nature as the plaintiff’s suit” and (iii) “seek an amount not in excess of the
plaintiff’s claim.” E.g., United States v. Washington, 853 F.3d 946, 968 (9th Cir. 2017) (citation
omitted).?2  While it is not disputed that Gilead’s claims arise from the same transaction or

occurrence, its Counterclaims nonetheless do not meet the other two elements of recoupment.

2 See also United States v. CITGO Asphalt Ref. Co. (In re Frescati Shipping Co.), 886 F.3d 291,
311 (3d Cir. 2018); Berrey v. Asarco, 439 F.3d 636, 645 (10th Cir. 2006); FDIC v. Hulsey, 22 F.3d
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In particular, Gilead’s citation to U.S. Dep’t of Health & Human Servs. v. Mylan Pharms.,
Inc., No. 10-cv-5956, 2011 WL 13238650 (D.N.J. July 13, 2011) in support of its positions, D.l.
21 at 92 (15), conflicts with Supreme Court and circuit court precedent and is, in any event,
inapplicable here.

1. Gilead’s Counterclaims Are Not Monetary.

“It is implicit in the use of the word ‘amount’ in [the] third criterion that a recoupment
claim is a monetary claim.” Washington, 853 F.3d at 968; see also United States v. U.S. Fid. &
Guar. Co., 309 U.S. 506, 511 (1940) (“[A] defendant may, without statutory authority, recoup on
a counterclaim an amount equal to the principal claim.”) (emphasis added). Indeed, the Ninth
Circuit has explained that “recoupment claims must be monetary, not injunctive or declaratory.”
Quinault, 868 F.3d at 1100.

Gilead submits that the requirement that a recoupment claim must “seek an amount not in
excess of the plaintiff’s claim” is met in every, and any, declaratory judgment counterclaim. D.l.
21 at 92 (15). In Gilead’s view, because it seeks only declaratory relief—specifically, “a finding
on whether the claims of the HHS Patents are valid and infringed,” id.—it necessarily does not
seek an “amount of relief that is in excess of the Government’s claims.” Id.

But these statements demonstrate the impropriety of Gilead’s claim of recoupment. Gilead
seeks an affirmative, declaratory “finding,” not a reduction or other diminishment of the

Government’s claim to monetary damages. “[R]ecoupment is permitted only to reduce or

1472, 1487 (10th Cir. 1994); Frederick v. United States, 386 F.2d 481, 488 (5th Cir. 1967); United
States v. Brotech Corp., Civil Action No. 00-2428, 2000 U.S. Dist. LEXIS 13859, at *15 (E.D. Pa.
Sep. 19, 2000); United States v. Atlas Minerals & Chems., Inc., 797 F. Supp. 411, 421 (E.D. Pa.
1992).
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eliminate damages, not to gain some other form of relief.” Bolduc v. Beal Bank, SSB, 167 F.3d
667, 672 n.4 (1st Cir. 1999). Again, there is no question that Gilead’s Counterclaims, which seek
affirmative declaratory relief, are not monetary claims, and thus not claims for recoupment.® See,
e.g., United States v. Levering, 446 F. Supp. 977, 978 (D. Del. 1978) (“Counterclaims seeking
affirmative relief against the United States, whether compulsory or permissive, cannot be
maintained unless the United States has statutorily consented to be sued on the claim.”).

2. Gilead’s Counterclaims Seek Relief that Is Different in Kind from
the Relief the Government Seeks.

For similar reasons, Gilead’s Counterclaims do not “seek relief of the same kind or nature
as the plaintiff’s suit,” and therefore do not meet the second requirement for a recoupment claim.
Here, the Government seeks monetary damages for Gilead’s willful infringement of federally

owned patents while Gilead brings counterclaims seeking affirmative, declaratory relief of

invalidity or non-infringement.

“The requirement that a defendant seek the same kind of relief as has been sought in the
plaintiff's claim is a fundamental requisite for recoupment. The defense is not intended to be a
catch-all to allow any claims otherwise barred by time, settlement, or statute to be heard as equity
seems to require.” CITGO Asphalt, 886 F.3d at 312. And “‘recoupment is in the nature of a
defense’ to defeat a plaintiff’s claims, not a vehicle for pursuing an affirmative judgment.” Ute
Indian Tribe, 790 F.3d at 1011 (Gorsuch, J.) (quoting Bull v. United States, 295 U.S. 247, 262
(1935); see also United States v. Agnew, 423 F.2d 513, 514 (9th Cir. 1970); Levering, 446 F. Supp.

at 978 (D. Del. 1978). Gilead seeks such an impermissible affirmative judgment here.

3 While the Government has raised this point repeatedly to Gilead, both in correspondence, e.g.,
Exhibits 1-4, and in its prior motion, D.I. 17 at 12-14, Gilead continues to plead nonmonetary
claims for affirmative declaratory relief.



Case 1:19-cv-02103-MN Document 30 Filed 06/26/20 Page 13 of 22 PagelD #: 4572

3. The Unpublished Mylan Decision Was Wrongly Decided and Is
Inapplicable.

Gilead’s recoupment theory relies almost entirely on Mylan, an unpublished ANDA
decision where declaratory judgment claims of invalidity and noninfringement were found to be
permissible under a theory of recoupment. 2011 WL 13238650, at *3. But that decision was
contrary to controlling law. As set forth by Supreme Court and circuit court precedential decisions,
the only claims that the doctrine of recoupment permits to be brought against the United States are
monetary and, thus, claims seeking declaratory relief, like Gilead’s, do not seek recoupment. On
that point, the Government specifically disagrees with the finding in Mylan that because both
parties’ claims there were for declaratory (nonmonetary) judgments, the third, “amount” criterion
was a “non-issue.” Id. That ruling effectively eliminated the third required element of a
recoupment claim.

Additionally, regarding the second criterion of recoupment, Mylan related to an artificial
act of infringement under 35 U.S.C. § 271(e)(2), where the act of submitting the application to the
FDA creates a statutory act of infringement. Consequently, monetary damages were not at issue
and the only remedies were the determination of liability and an injunction to prohibit actual future
sales of a pharmaceutical product. U.S. Dep’t of Health & Human Servs. v. Mylan Pharms., Inc.,
No. 10-cv-5956-WHW, Compl. (D.l. 1) at 6 (Exhibit 5). Here, the Government seeks money
damages for Gilead’s infringement of the Patents-in-Suit. Gilead’s Counterclaims do not seek

monetary relief in the form of a recoupment of monies owed, and are not, accordingly, of the same
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kind as the Government’s claims as discussed above.* This portion of the Mylan decision is simply
inapplicable to Gilead’s claims here.

C. Gilead’s Assertion of Waiver under 5 U.S.C. § 702 Is Unsupported by
Gilead’s Superficial Pleadings of an APA Claim.

Gilead’s third assertion of waiver references the Administrative Procedure Act (APA) and
the Federal Circuit’s decision in Delano Farms, 655 F.3d at 1343-1344, 1349 & n.6. Gilead
generally alleges that:

The Government has also expressly and unequivocally waived its sovereign

immunity through 5 U.S.C. § 702. . . . Gilead’s counterclaims are within the scope

of 8 702’s waiver because they seek only declaratory relief, not money damages;

because HHS, CDC, and/or their employees acted unlawfully in their official

capacities in obtaining the HHS Patents, which claim subject matter that is not
patentable; and because HHS and/or its employees acted unlawfully in their official
capacities in asserting that Gilead infringes the claims of the HHS Patents and
demanding that Gilead license the HHS Patents.
D.I. 21 at 93 (Y 6). Gilead’s cursory allegations are insufficient and of a different kind than
addressed in Delano Farms.
Section 702 does provide a waiver of sovereign immunity, for an action “seeking relief

other than monetary damages and stating a claim that an agency or an officer or employee thereof

acted or failed to act in an official capacity or under color of legal authority shall not be

dismissed . . . on the ground that it is against the United States . ...” (Emphasis added). But the
pleadings that established such a waiver in Delano Farms were far different substantively from

those offered by Gilead in its second attempt to amend its counterclaims.

4 The Government has previously set forth its disagreement with the Mylan decision in
correspondence with Gilead that prompted the amendments to its original answer and
counterclaims. Exs. 1-4.
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As noted in the Government’s previous motion, D.l. 17 at 14-15, the Delano Farms
plaintiff explicitly alleged that the U.S. Department of Agriculture (USDA) “acted unlawfully in
obtaining the patents [in suit] and entering into a license agreement with the [California Table
Grape] Commission.” 655 F.3d at 1341. More specifically, the plaintiff alleged that a USDA
employee (and named inventor) had committed an invalidating prior use of the patented grape
varieties and subsequently failed to inform the Patent Office of the alleged use. 1d. at 1340-41.
In this context, the Federal Circuit stated “USDA’s act of obtaining ownership of the patents makes
it subject to declaratory judgment action seeking to invalidate the patents or hold them
unenforceable . . . under the Patent Act” in view of “section 702[’s] waive[r of] the agency’s
sovereign immunity.” 1d. at 1350 n.6.

While the Federal Circuit did not agree with a number of other circuits® that “agency
action” and “final agency action,” as set forth in the APA itself, must be applied in evaluating a
waiver, it nonetheless acknowledges section 702’s waiver of sovereign immunity requires, at least,

that the claims challenge some unlawful act or unlawful failure to act by an agency or its officers.

® The Second and Sixth Circuit have ruled that section 702 only applies when there has been an
*agency action,” as defined by the APA. SEC v. Credit Bancorp, Ltd., 297 F.3d 127, 141 (2d Cir.
2002); Blakely v. United States, 276 F.3d 853, 860, 870 (6th Cir. 2002). The Fourth, Fifth, and
Ninth Circuits have similarly held that section 702 is subject to 5 U.S.C. § 704’s requirement of
“final agency action.” Gallo Cattle Co. v. USDA, 159 F.3d 1194, 198-99 (9th Cir. 1998); Beamon
v. Brown, 125 F.3d 965,967 (6th Cir. 1997); Taylor-Callahan-Coleman Counties Dist. Adult
Probation Dep’t v. Dole, 948 F.2d 953, 956 (5" Cir. 1991); Food Town Stores, Inc. v. EEOC, 708
F.2d 920, 922 (4th Cir. 1983). The Federal Circuit, however, sided with the position of the Eighth
Circuitand D.C. Circuit that section 702 “is not limited to ‘agency action’ or ‘final agency action,’
as those terms are defined in the APA.” Delano, 655 F.3d at 1344; compare with Trudeau v. FTC,
456 F.3d 178, 180 (D.C. Cir. 2006); Red Lake Band of Chippewa Indians v. Barlow, 846 F.2d 474,
476 (8™ Cir. 1988)).

10
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The alleged agency action was articulated extensively in Delano Farm’s first amended
complaint, which presented the declaratory judgment claims subject to the Federal Circuit ruling.
See Delano Farms Co. v. Cal. Table Grape Comm’n, No. 1:07-CV-1610, 2009 U.S. Dist. LEXIS
100093, at *1 (E.D. Cal. July 26, 2010), rev’d, 655 F.3d 1377, 1350 & n.6 (Fed. Cir. 2011); Exhibit
6 (D.l. 50, First Amended Complaint). Plaintiff Delano Farms specifically detailed that “[w]hile
delaying the decision to seek patent protection, and failing to implement security measures at its
facilities, the USDA knew that public use of new varieties more than one year before applying for
a patent would bar later filing for patent protection. Indeed, the Commission and [USDA
researcher and inventor] Dr. [David] Ramming discussed the fact that public uses and sales of new
varieties prior to seeking patent protection could jeopardize the Commission’s patenting program.”
Ex. 6 at 13 (1 57). In turn, these alleged public uses (and the associated unlawful acts by the
USDA) form the entire basis of Delano’s invalidity claims. Id. at 19-25 (11 103-38).

Thus, the USDA allegedly undertook the actions that establish the invalidity of the Patents-
in-Suit rather than simply alleging the validity of the patents. Similarly, Delano Farms based its
inequitable conduct claim entirely on the failure of the USDA and its agents to properly notify the
U.S. Patent and Trademark office of the USDA’s prior use. Id. at 25-27 (11 139-52).

Unlike Delano’s claims, replete with direct, specific allegations of unlawful agency action,
Gilead’s Counterclaims lack such a basis or such allegations. Gilead’s four noninfringement
claims (Counts 1, 3, 5, and 7) never allege that the claimed noninfringement is due to unlawful
Government action, only that the “Government bears the burden of proving infringement by GSI,
and it is unable to meet that burden,” D.I. 21 at 101 (] 25). Likewise, Gilead’s general allegation
that “HHS and/or its employees acted unlawfully in their official capacities in asserting that Gilead

infringes,” D.I. 21 at 93 (1 6) (emphasis added), fails to establish a noninfringement claim based

11
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on unlawful agency action. Thus, Gilead’s noninfringement claims challenge the Government’s
infringement allegations, not any act or failure to act by HHS. Accordingly, section 702 does not
apply to Gilead’s noninfringement claims.

Gilead’s four invalidity claims (Counts 2, 4, 6, and 8) all rely on essentially the same set
of allegations set forth in its Counterclaims. D.l. 21 at 95-101 (11 19-24). No allegations are
plausibly connected to any agency action and only cite to Government research, publications, or
statements by Government employees that Gilead contends supports the invalidity of the Patents-
in-Suit. 1d. The Counterclaims do not challenge the lawfulness of any act or failure to act by HHS
or other agencies. Rather, Gilead’s claims simply raise statutory challenges to thevalidity of the
Patents-in-Suit.

Gilead’s general statement that the Government has waived sovereign immunity under
section 702 “because HHS, CDC, and/or their employees acted unlawfully in their official
capacities in obtaining the HHS Patents, which claim subject matter that is not patentable,” D.l.
21 at 93 (1 6), demonstrates the flaw in Gilead’s arguments. Gilead is simply equating unlawful
agency action in obtaining these patents with the invalidity of the patents themselves—not
challenging actual agency actions that themselves invalidate the patents. Accordingly, as with its
noninfringement claims, Gilead cannot establish a waiver under section 702 for its invalidity
claims.

D. Section 701(a)(2) Precludes Review of Agency Actions at Issue.

Moreover, an “agency action” is not subject to review under section 702 where 5 U.S.C.
8§ 701(a)(2) precludes the APA’s applicability to that action—specifically where the agency
*action is committed to agency discretion by law.” While the Supreme Court applies a “strong
presumption” in favor of judicial review, Mach Mining, LLC v. EEOC, 135 S. Ct. 1645, 1651

(2015), that presumption is rebutted—and action is considered unreviewable under section

12
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701(a)(2)—"in those rare instances where statutes are drawn in such broad terms that in a given
case there is no law to apply.” Cnty. of Westchester v. U.S. Dep’t of Housing and Urban Dev., 778
F.3d 412,419 (2d Cir. 2015) (internal quotation omitted). Other circuit courts have similarly found
that where statutory authority for agency action is so broad that it is viewed as “permissive,” the
agency’s action is unreviewable because the statute does not impose any standard for determining
how or when the official must act. See, e.g., Ferry v. Udall, 336 F.2d 706, 712 (9th Cir. 1964).

While agency actions in obtaining and maintaining patents—authorized under section
207(a)(1)—were relied upon by the Federal Circuit in Delano to find that the waiver of section
702 made the Government subject to the declaratory judgment actions, the Federal Circuit did not
consider or address whether section 701(a)(2) precluded review. 655 F.3d at 1350 n.6.° At least
one other circuit, however, has found section 701(a)(2) to preclude review of agency action under
the Bayh-Dole Act and to other governmental actions related to patent rights. See S. Research
Inst. v. Griffin Corp., 938 F.2d 1249, 1254-55 (11th Cir. 1991).

Specifically, the Southern Research court found an agency’s discretion in applying for,
obtaining, and maintaining Government patents (under 35 U.S.C. 8 207(a)(1) and (2)) to be broad
and an agency’s discretion to assign or transfer federal patent rights (under 35 U.S.C. § 202(e)) to
be not only equally broad, but, as a result, unreviewable. Id. at 1254 n.9. This is consistent with
the language of the statute, which expressly “authorize[s]” government agencies to “apply for,
obtain, and maintain patents . . . on inventions in which the Federal Government owns a right, title,

or interest,” 35 U.S.C. § 207(a)(1) (emphasis added), where an “invention” is defined as “any

® This could be because the Federal Circuit found that section 702 “is not limited to ‘agency action’
or ‘final agency action,” as those terms are defined in the APA.” Delano, 655 F.3d at 1344. But
there is no explicit finding to that effect in the Delano decision.

13
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invention or discovery which is or may be patentable,” id. § 201(d) (emphasis added). Southern

Research thus stands squarely against permitting a counterclaim plaintiff to use Delano to
reflexively subject the Government to the waiver of section 702.

The same rationale should apply to the Government’s efforts “to undertake all other
suitable and necessary steps to protect and administer rights to federally owned inventions” under
section 207(a)(3), preventing Gilead’s Counterclaims from relying on the Government’s actions
in the protection of federal inventions to qualify as a the waiver under section 702. HHS actions
in seeking and protecting a patent are not contrary to law even if the patent does not issue or should
not have been issued, and accordingly, such decisions are committed to the broad discretion of
HHS by law. Westchester, 778 F.3d at 419. Gilead thus cannot plead an unlawful agency action
sufficient to avail itself of section 702.

E. Gilead’s Other Citations Are Not Expressly Invoked and, Regardless, Are
Not “Unequivocal Waivers” of the Government’s Sovereign Immunity.

To the extent that Gilead asserts reliance on citations related to subject matter jurisdiction,
the Declaratory Judgment Act, and the “Patent Laws of the United States” in support of its
arguments of waiver, they are inapplicable and may be quickly dismissed. None of the cited
statutory references provide an “unequivocal expression” of a waiver of sovereign immunity.

First, the “Patent Laws of the United States,” 35 U.S.C. 88 1, et seq., (Counterclaims at

1 3), contain no relevant express waiver of sovereign immunity.” Accordingly, the Patent Laws

" There is a limited waiver of sovereign immunity set forth in 35 U.S.C. § 183, a provision of the
Invention Secrecy Act, but it is not relevant to the issue discussed here. Horton v. United States,
No. C-13-4912 MMC, 2014 U.S. Dist. LEXIS 34629, at *3-12 (N.D. Cal. Mar. 14, 2014). And
28 U.S.C. § 1498 waives sovereign immunity for claims of manufacture or use of a patented
invention by or for the United States in the Court of Federal Claims.

14
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do not operate to subject the United States to counterclaims of noninfringement or invalidity, as
asserted here. This is not to say, of course, that defendants in actions brought by the United States
are left defenseless. Such defendants may “assert affirmative defenses against [a sovereign’s]
claims, but [can]not bring counterclaims absent [a] waiver of sovereign immunity.” Quinault, 868
F.3d at 1098.8 As discussed previously, Counterclaims are significantly different from affirmative
defenses in that the counterclaims survive dismissal of the original claims.® Accordingly, “the
mere fact that the [United States] initiated this action is not enough for [Gilead] to assert its barrage
of counterclaims without offending the [United States’] sovereign immunity.” 1d. at 1097.
Second, any reliance on the Declaratory Judgment Act, 28 U.S.C. 88 2201-2202, is
similarly unavailing. “The Declaratory Judgment Act is not an independent ground for
jurisdiction; it permits the award of declaratory relief only when other bases for jurisdiction are
present.” Jones v. Alexander, 609 F.2d 778, 781 (5th Cir. 1980) (citation omitted). In other words,
“[t]he operation of the Declaratory Judgment Act is procedural only,” and does not extend the
jurisdiction of federal courts. Aetna Life Ins. Co. of Hartford, Conn. v. Haworth, 300 U.S. 227,
240 (1937). Accord Abdul Qadir v. Gonzales, Civil Action No. 07-3741 (FLW), 2008 U.S. Dist.
LEXIS 50355, at *16-17 (D.N.J. June 26, 2008) (citing Ragoni v. United States, 424 F.2d 261,

264 (3d Cir. 1970)).

8 Not all affirmative defenses are available to every defendant in cases brought by the United
States. Specifically, Gilead’s affirmative defenses that sound in equity are unavailable for the
reasons discussed in the Government’s corresponding Motion to Strike.

% Indeed, Gilead’s Counterclaims may serve only to keep the United States in court against its will
and, crucially, without its consent. This is improper as a matter of law. Quinault, 868 F.3d at
1099 (finding a counterclaim-plaintiff’s “asserted ability to drag out the proceedings and hold the
Nation hostage in its own litigation is a direct affront to the Nation’s sovereign immunity when
there has been no unequivocal waiver.”).

15
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Finally, neither 28 U.S.C. § 1331 nor § 1338 waives the sovereign immunity of the United
States. Section 1331 is the general federal-question jurisdiction statute, but “do[es] not operate as
waivers of sovereign immunity” for claims against the United States. Munaco v. United States,
522 F.3d 651, 653 n.3 (6th Cir. 2008); accord Mitchell, 445 U.S. at 538. Indeed, “when [a] plaintiff
seeks to sue the United States or an instrumentality thereof, he may not rely on the general federal
question jurisdiction of 28 U.S.C. § 1331, but must identify a specific statutory provision that
waives the government’s sovereign immunity from suit.” Clinton Cty. Comm’rs, 116 F.3d at 1021
(emphasis added); see also Harbert v. United States, 206 F. App’x 903, 907 (11th Cir. 2006).

Similarly, section 1338 establishes the jurisdiction of the district courts over patent cases.
But, like section 1331, this section is “merely a general provision vesting jurisdiction over certain
types of actions in the district counts. It does not contain any consent by the United States, express
or implied, permitting the institution of suits against it for [] infringement.” Turton v. United
States, 212 F.2d 354, 355 (6th Cir. 1954). Indeed, the existence of 28 U.S.C. § 1498, which grants
exclusive jurisdiction over patent infringement claims to the Court of Federal Claims, makes clear
that Congress did not intend to waive sovereign immunity for patent claims through general
jurisdictional statutes, such as sections 1331 and 1338.

Accordingly, none of these cited statutes constitute waivers of immunity upon which
Gilead may rely.

CONCLUSION

Gilead’s failure to identify and plead a sufficient express and unequivocal waiver of

sovereign immunity warrants dismissal of its Counterclaims under Rule 12(b)(1).

16
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U.S. Department of Justice
Civil Division

WWB Telephone: (202) 307-0341
27-11267 Facsimile: (202) 307-0345

Washington, DC 20530

March 12, 2020

VIA E-MAIL AND FEDERAL EXPRESS

David B. Bassett

WilmerHale

7 World Trade Center

250 Greenwich Street

New York, NY 10007 USA

Email: david.bassett@wilmerhale.com

Re:  United States v. Gilead Sciences, Inc. et al.,
D. Del. (Civil No. 1:19-¢v-02103-MN)

Dear Mr. Bassett:

Gilead Sciences, Inc. (GSI) asserts twelve declaratory judgment counterclaims relating to
the infringement, validity, and enforceability of the four patents-in-suit. According to GSI, those
counterclaims are brought “under the Patent Laws of the United States, 35 U.S.C. §§ 1 et seq., for
a declaratory judgment pursuant to 28 U.S.C. §§ 2201-2202” and that the “Court has subject matter
jurisdiction over Defendant’s Counterclaims under 28 U.S.C. §§ 1331 and 1338.” No other
statutory bases of jurisdiction are identified.

As a general matter, the Government enjoys sovereign immunity from counterclaims and
does not waive its immunity by bringing suit against a private party to seek redress for civil wrongs
committed against the United States. See, e.g., United States v. Mitchell, 445 U.S. 535, 538 (1980).
In turn, any waiver of sovereign immunity “must be unequivocally expressed,” United States v.
King, 395 U.S. 1,4 (1969), and “must be strictly construed in favor of the United States.” Clinton
Cty. Comm’rs v. United States Envil. Protection Agency, 116 F.3d 1018, 1021 (3d Cir.
1997). “Absent a waiver, sovereign immunity shields the [] Government and its agencies from
suit.” FDIC v. Meyer, 510 U.S. 471, 475 (1994) (citation omitted).

Further, “it is clear that the United States, by filing [an] original complaint . . . [does] not
thereby consent to be sued on a counterclaim based upon a cause of action as to which it had not
otherwise given its consent to be sued.” United States v. Forma, 42 F.3d 759, 764 (2d Cir. 1994)
(quoting United States v. Silverton, 200 F.2d 824, 826 (1st Cir. 1952)). The District of Delaware
has long agreed with this law. United States v. Levering, 446 F. Supp. 977, 978 (D. Del. 1978).
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Accordingly, GSI bears the burden of pleading an applicable waiver of sovereign immunity
as a prerequisite for jurisdiction. Green v. Locke, No. CIV. A. 10-707 MLC, 2010 WL 3614216,
at *4 (D.N.J. Sept. 8, 2010) (citing In re Univ. Med. Ctr., 973 F.2d 1065, 1085 (3d Cir. 1992)); see
also 5 Wright & Miller, Fed. Prac. & Proc. Civ. § 1212 (3d ed.). The statutes identified by GSI,
however, do not operate to waive sovereign immunity for its Counterclaims. Section 1331 confers
federal-question jurisdiction on the district courts; but “jurisdictional statutes, such as this statute
giving federal district courts original jurisdiction of civil actions arising under Constitution, laws,
or treaties of United States, do not operate as waivers of sovereign immunity.” Munaco v. United
States, 522 F.3d 651, 653 n.3 (6th Cir. 2008); accord Mitchell, 445 U.S. at 538. Indeed, “when
[a] plaintiff seeks to sue the United States or an instrumentality thereof, he may notrely on ... 28
U.S.C. § 1331, but must identify a specific statutory provision that waives the government's
sovereign immunity from suit.” Clinton Cty. Comm’rs, 116 F.3d at 1021 (emphasis added); see
also Harbert v. United States, 206 F. App’x 903, 907 (11th Cir. 2006). Similarly, Section 1338 is
“merely a general provision vesting jurisdiction over certain types of actions in the district
counts.” Turton v. United States, 212 F.2d 354, 355 (6th Cir. 1954). It does not provide a waiver
to filing suit against the government. /d.

Further, neither the cited patent statutes nor the Declaratory Judgment Act underlying
GSI’s Counterclaims provide the requisite waiver. The Declaratory Judgment Act does not operate
on its own to waive sovereign immunity. Jones v. Alexander, 609 F.2d 778, 781 (5th Cir. 1980).
And the patent statutes contain no relevant waiver of sovereign immunity. The lone patent-specific
waiver of sovereign immunity, 28 U.S.C. § 1498, only permits parties to bring patent infringement
suits in the Court of Federal Claims for monetary damages. ;

Thus, given that GSI’s Counterclaims fail to properly plead or identify a specific waiver of
sovereign immunity, we request that GSI voluntarily withdraw its claims prior to the
Government’s filing of any responsive pleading. Alternatively, if GSI believes it can now identify
a specific waiver, the Government is amenable to discussing such authority as well as any proposal
by GSI to amend its Counterclaims. The Government further requests that Gilead respond by
Tuesday, March 17, 2020 so that the Government can timely request an extension of its current
filing deadline, if needed, to facilitate such a discussion.

Very truly yours,

7=

Walter W. Brown
Senior Litigation Counsel
Commercial Litigation Branch
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WILMERHALE
March 15, 2020 David B, Bassett
+1 212 230 8858 (t)
By E-mail +1212 230 8888 (7)

david.bassett@wilmerhale.com

Walter Brown, Esq.

Senior Litigation Counsel

Commercial Litigation Branch, Civil Division
U.S. Department of Justice

1100 L Street, NW, Rm. 8504

Washington, DC 20530

Re: United States v. Gilead Scis., Inc., C.A. No. 19-2103-MN (D. Del.)
Dear Wally:

We write in response to the Government’s March 12, 2020 letter, which misstates the law
of sovereign immunity. Your letter asserts that “the Government enjoys sovereign immunity
from counterclaims and does not waive its immunity by bringing suit against a private party to
seek redress for civil wrongs committed against the United States.” That statement—while true
“[a]s a general matter”—has a long-held exception: A party may also assert a claim against the
Government when the Government initiates the suit if the claim arises out of the same
transaction or occurrence as the Government’s claim and would reduce or defeat the
government’s recovery. See United States v. Forma, 42 F.3d 759, 764 (2d Cir. 1994) (noting the
“significant limitation to the general bar of sovereign immunity in the context of
counterclaims™). As the Third Circuit has explained:

It is, of course, true that when the United States ... initiates a suit, it
thereby submits itself to the jurisdiction of the court, but, as to
claims against the sovereign, the latter's submission to a court’s
jurisdiction, because of its suit, draws in only such adverse claims
as have arisen out of the same transaction which gave rise to the
sovereign’s suit.

In re Monogahela Rye Liquors, 141 F.2d 864, 869 (3d Cir. 1944); see also Wright & Miller, 6
Fed. Prac. & Proc. Civ. § 1427 (3d ed.) (“[W]hen the United States institutes an action,
defendant may assert by way of recoupment any claim arising out of the same transaction or
occurrence as the original claim in order to reduce or defeat the government’s recovery.”); ¢f.
United States v. Bankers Ins. Co., 245 F.3d 315, 319-20 (4th Cir. 2001) (“Sovereign immunity is
not a sword, but a shield....”).

The Government’s letter cites no case holding that counterclaims like Gilead’s—i.e.,
declaratory-judgment counterclaims of invalidity, noninfringement, and unenforceability for
patents that the Government has asserted—are barred by sovereign immunity. We are aware of
only one decision addressing sovereign immunity in that context, and in that case, the court
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Mr. Walter Brown, Esq.
March 15, 2020

rejected the same arguments that the Government made in its letter. In U.S. Department of
Health & Human Services v. Mylan Pharmaceuticals, Inc., No. 10-cv-5956-WHW, 2011 WL
13238650 (D.N.J. July 13, 2011), the Government asserted a patent-infringement claim against
Mylan, which counterclaimed seeking a declaratory judgment of invalidity and non-
infringement. Id. at *1. The Government moved to dismiss, alleging that Mylan’s counterclaims
were barred by sovereign immunity. Id. at *2. The court—following Third Circuit law—denied
the Government’s motion, holding that “[b]y initiating suit in federal court, the Government
waives its sovereign immunity in regard to claims that arise out of the same transaction which
gave rise to the original suit.” Id. The court noted that:

It is clear from the facts of this case that defendants’ counterclaims
arose out of the same transaction or occurrence as the
Government’s claim. Both the Government and defendants seek a
declaratory judgment determining the validity/invalidity and
infringement/non-infringement of the [asserted] patent. The issue
on which both parties request relief arose from the same
occurrence: namely, defendants’ [alleged act of infringement].
Defendants’ counterclaims are also of the same kind or nature as
the Government’s claims, as the declaratory judgment sought by
defendants is a mirror-image of the judgment sought by the
Government.

Id. at *3. “Because the Government waived its sovereign immunity when it initiated suit in
federal court,” the court held, “it is subject to adjudication of defendants’ compulsory
counterclaims properly sounding in recoupment.” Id. at *4.

Mpylan squarely addresses Gilead’s mirror-image declaratory-judgment counterclaims for
invalidity and non-infringement against the Government, so we will not agree to drop those
counterclaims. But, to avoid unnecessary motion practice, if the Government agrees that Gilead
may file an amended answer before the Government files a responsive pleading—which Gilead
could do as of right anyway after the Government files that responsive pleading—Gilead will
withdraw its four unenforceability counterclaims and agree to stipulate to extend the 14-day
period in Rule 15(a)(3) for the Government to respond to the amended answer and counterclaims
to 28 days. Please let us know if the Government agrees or if it would be helpful to discuss.

cc: All Counsel of Record
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U.S. Department of Justice

Civil Division

WWB Telephone: (202) 307-0341
27-11267 Facsimile: (202) 307-0345

Washington, DC 20530

March 17, 2020

VIA E-MAIL

David B. Bassett

WilmerHale

7 World Trade Center

250 Greenwich Street

New York, NY 10007 USA

Email: david.bassett@wilmerhale.com

Re:  United States v. Gilead Sciences, Inc. et al.,
D. Del. (Civil No. 1:19-¢v-02103-MN)

Dear Mr. Bassett:

[ write in response to your March, 15, 2020 letter, in which Gilead Sciences, Inc. (GSI)
offers to amend its counterclaims (prior to a Government responsive pleading) by: “withdrawing
its four unenforceability counterclaims,” and extending the Government’s date for a responsive
pleading to 28 days. In the interest of avoiding unnecessary motion practice, the Government can
agree to this approach. Presently, we believe that 28 days will be sufficient to respond to GSI’s
amended counterclaims, assuming that GSI will not make any substantive amendments other than
those disclosed in your letter. While coronavirus-related issues may ultimately lead the
Government to ask for additional time, we can take up that issue at a later date. :

That being said, we disagree with GSI’s understanding of the scope of waiver provided by
the recoupment exception. To constitute a recognized waiver of sovereign immunity, GSI must
establish more than merely that (i) its counterclaims “arise out of the same transaction” that gave
rise to the Government’s suit. As set forth by a number of Circuit courts, a recoupment claim must
also (ii) “seek relief of the same kind or nature as the plaintiff's suit” and (iii) “seek an amount not
in excess of the plaintiff’s claim.” United States v. Washington, 853 F.3d 946, 968 (9th Cir. 2017)
(citation omitted); see also Berrey v. Asarco, 439 F.3d 636, 645 (10th Cir. 2006); FDIC v. Hulsey,
22 F.3d 1472, 1487 (10th Cir. 1994); Frederick v. United States, 386 F.2d 481, 488 (5th Cir. 1967).
Further, courts have “ma[d]e explicit that the remedy (the ‘amount’) sought by the United States
and by the defendant in recoupment must be monetary.” Washington, 853 F.3d at 968 (emphasis
added); Quinault Indian Nation v. Pearson, 868 F.3d 1093, 1100 (9th Cir. 2017) (“recoupment
claims must be monetary, not injunctive or declaratory.”). Courts in the Third Circuit have
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followed this three-pronged test. See United States v. Brotech Corp., CIVIL ACTION NO. 00-
2428, 2000 U.S. Dist. LEXIS 13859, at *15 (E.D. Pa. Sep. 19, 2000); United States v. Atlas
Minerals & Chems., Inc., 797 F. Supp. 411, 421 (E.D. Pa. 1992). And the Third Circuit has
recently confirmed the propriety of this approach. United States v. CITGO Asphalt Ref. Co. (Inre
Frescati Shipping Co.), 886 F.3d 291, 311 (3d Cir. 2018).

The Government’s position also comports with the Supreme Court’s understanding of
recoupment claims, Bull v. United States, 295 U.S. 247, 261-62 (1935), and is consistent with
well-established law that claims for recoupment “defeat or diminish the sovereign’s recovery” but
provide no “affirmative relief.” United States v. Agnew, 423 F.2d 513, 514 (th Cir. 1970).

For these reasons, we disagree that the unpublished decision in U.S. Department of Health
& Human Services v. Mylan Pharmaceuticals, Inc., No. 10-cv-5956-WHW, 2011 WL 13238650
(D.N.J. July 13, 2011), correctly states the law. Recoupment must be monetary. Likewise, Mylan
involved an ANDA suit that sought only a finding of liability, whereas the current suit seeks
monetary damages—relief of a different kind.

We therefore reserve the right to assert these arguments (or any others) in response to GSI’s
anticipated amended counterclaims. As you are aware, the Government’s current deadline to
respond to GSI’s counterclaims is March 23, 2020. Please let us know how you propose
proceeding with respect to moving the Court to amend GSI’s pleading. Given the ongoing
coronavirus-related issues, we will work with GSI on any extensions the parties may need to
facilitate GSI’s anticipated amendment.

Very truly yours,

Sl o

Walter W. Brown
Senior Litigation Counsel
Commercial Litigation Branch
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Holvey, Patrick C. (CIV)

From: Bassett, David <David.Bassett@wilmerhale.com>

Sent: Wednesday, March 18, 2020 6:05 PM

To: Brown, Walter (CIV)

Cc: Machen, Ronald C,; WH Gilead - HHS Patent Litigation; cottrell@rlf.com;

farnan@rlf.com; Ewing, Alexandra M.; Anis, Shamoor (USADE); Hatcher, Laura (USADE);
Sternhell, Philip C. (CIV); Holvey, Patrick C. (CIV); Kim, Nicholas J. (CIV)

Subject: RE: Correspondence in United States v Gilead Sciences, Inc. et al. case
Attachments: Stipulation to Amend Answer_(179226860)_(4).DOCX
Wally:

We continue to disagree that GSI’s counterclaims seeking declaratory judgments of invalidity and
noninfringement are improper, but we can discuss that further after Gilead’s amended answer is filed if
necessary.

Attached is a proposed stipulation. Please let us know if we have your consent to sign and file.
Best regards,

Dave

From: Brown, Walter (CIV) <Walter.Brown2 @usdoj.gov>

Sent: Tuesday, March 17, 2020 4:27 PM

To: Bassett, David <David.Bassett@wilmerhale.com>

Cc: Machen, Ronald C. <Ronald.Machen@wilmerhale.com>; WH Gilead - HHS Patent Litigation <WHGilead-
HHSPatentLitigation@wilmerhale.com>; cottrell@rlf.com; farnan@rlf.com; Ewing, Alexandra M. <Ewing@rlf.com>; Anis,
Shamoor (USADE) <Shamoor.Anis@usdoj.gov>; Hatcher, Laura (USADE) <Laura.Hatcher@usdoj.gov>; Sternhell, Philip C.
(CIV) <Philip.C.Sternhell@usdoj.gov>; Holvey, Patrick C. (CIV) <Patrick.C.Holvey@usdoj.gov>; Kim, Nicholas J. (CIV)
<Nicholas.J.Kim@usdoj.gov>

Subject: RE: Correspondence in United States v Gilead Sciences, Inc. et al. case

EXTERNAL SENDER

Dave,
See attached letter, responding to you March 15% letter.

-Wally

Walter W. Brown

Senior Litigation Counsel
Commercial Litigation Branch
U.S. Department of Justice
1100 L Street, N.W.
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Room 8504

Washington, D.C. 20005
Telephone: (202) 307-0341
Facsimile: (202) 307-0345

Email: walter.brown2@usdoj.gov

From: Bassett, David <David.Bassett@wilmerhale.com>

Sent: Sunday, March 15, 2020 2:58 PM

To: Brown, Walter (CIV) <wabrown@CIV.USDOJ.GOV>

Cc: Machen, Ronald C. <Ronald.Machen@wilmerhale.com>; WH Gilead - HHS Patent Litigation <WHGilead-
HHSPatentLitigation@wilmerhale.com>; cottrell@rlf.com; farnan@rlf.com; Ewing, Alexandra M. <Ewing@rlf.com>; Anis,
Shamoor (USADE) <SAnis@usa.doj.gov>; Hatcher, Laura (USADE) <lhatcher@usa.doj.gov>; Sternhell, Philip C. (CIV)
<psternhe@CIV.USDOJ.GOV>; Holvey, Patrick C. (CIV) <pholvey@CIV.USDOJ.GOV>; Kim, Nicholas J. (CIV)
<nikim@ClV.USDOJ.GOV>

Subject: RE: Correspondence in United States v Gilead Sciences, Inc. et al. case

Wally:
Please see that attached letter responding to your March 12 letter.
Best regards,

Dave

From: Brown, Walter (CIV) <Walter.Brown2 @usdoj.gov>

Sent: Thursday, March 12, 2020 6:54 PM

To: Bassett, David <David.Bassett@wilmerhale.com>

Cc: Machen, Ronald C. <Ronald.Machen@wilmerhale.com>; WH Gilead - HHS Patent Litigation <WHGilead-
HHSPatentLitigation@wilmerhale.com>; cottrell@rlf.com; farnan@rlf.com; Ewing, Alexandra M. <Ewing@rlf.com>; Anis,
Shamoor (USADE) <Shamoor.Anis@usdoj.gov>; Hatcher, Laura (USADE) <Laura.Hatcher@usdoj.gov>; Sternhell, Philip C.
(CIV) <Philip.C.Sternhell@usdoj.gov>; Holvey, Patrick C. (CIV) <Patrick.C.Holvey@usdoj.gov>; Kim, Nicholas J. (CIV)
<Nicholas.).Kim@usdoj.gov>

Subject: Correspondence in United States v Gilead Sciences, Inc. et al. case

EXTERNAL SENDER

Mr. Bassett,
Please see attached correspondence.
-Wally

Walter W. Brown

Senior Litigation Counsel
Commercial Litigation Branch
U.S. Department of Justice
1100 L Street, N.W.

Room 8504



Case 1:19-cv-02103-MN Document 30-4 Filed 06/26/20 Page 4 of 4 PagelD #: 4594

Washington, D.C. 20005
Telephone: (202) 307-0341
Facsimile: (202) 307-0345

Email: walter.brown2@usdoj.gov
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UNITED STATES DISTRICT COURT

DISTRICT OF NEW JERSEY
)
THE UNITED STATES OF AMERICA )
and THE BOARD OF TRUSTEES OF THE )
UNIVERSITY OF ILLINOIS, ) Civil Action No.
)
Plaintiffs, )
) COMPLAINT FOR
\2 ) PATENT INFRINGEMENT
. )
MYLAN PHARMACEUTICALS INC. and )
LUPIN PHARMACEUTICALS, INC,, ) (Filed Electronically)
and LUPIN LIMITED, )
o )
Defendants. )
)

Plaintiffs the United States of America (“government™) and the Board of Trustees of the
Univérsity of Illinois (“University of Illinois™) (together, “Plaintiffs”), by their undersigned
attorneys, for their Complaint against defendants Mylan Pharmaceuticals Inc. (“Mylan”), Lupin
Pharmaceuticals, Inc., and Lupin Limited (together, “Lupin” and, collectively, “Defendants”)
herein allege:

NATURE OF THE ACTION

. 1. This is an action for patent infringement under the patent laws of the United
States, Title 35 of the United States Code, arising from the Defendants’ filing of Abbreviated
New Drug Applications (“ANDAs”) with the United States Food and Drug Administration (the
“FDA”) seeking approval to commercially rnénufacture and market generic versions of the

pharmaceutical drug product Prezista® prior to the expiration of United States Patent No.

7,470,506 B1 (the “’506 patent”), which covers methods of using Prezista®.
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! THE PARTIES

2. Plaintiff the United States of America is the government of the United States of
America, which acts through its Department of Health and Human Services, National Institutes
of Health, located in Bethesda, Maryland.

3. Plaintiff Board of Trustees of the University of Illinois is a body corporate and
politic of the State of Illinois, having a place of business in Urbana, Illinois.

4, On information and belief, Defendant Mylan Pharmaceuticals Inc. is a corporation
organized and existing under the laws of the State of West Virginia, héving a principal place of
business at 781 Chestnut Ridge Road, Morgantown, West Virginia, 26504.

5. On information and belief, Lupin Pharmaceuticals, Inc. (“LPI”) is a corporation
organized and existing under the laws of the State of Virginia, having a principal place of
business at Harborplace Tower, 111 South Calvert Street 21st floor Baltimore MD 21202. On
information and belief, LPI is a wholly-owned subsidiary of Defendant Lupin Limited.

6. On information and belief, Defendant Lupin' Limited is a corporation organized
and existing under the laws of India, having a principal place of business at B/4 Laxmi Towers,
Bandra Kurla Complex, Bandra (E), Mumbai 400 051, India. On information and belief, Lupin
Limited, by itself and through its wholly-owned subsidiary, LPI, is in the business of making and
selling generic pharmaceutical products, which it distributes in the State of New Jersey and
throughout the United States. Lupin Ltd. has previously submitted to the jurisdiction of this
Court, and has availed itself of the jurisdiction of this Court by filing lawsuits andvasserting

counterclaims in lawsuits filed in the United States Court for the District of New Jersey. .

-
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JURISDICTION AND VENUE
7. This Court has subject matter jurisdiction over this action, pursuant to 28 U.S.C.
§§ 1331 and 1338(a).
8. This Court has personal jurisdiction over Mylan by virtue of, infer alia, its

presence in New Jersey, having conducted business in New Jersey, having availed itself of the
rights and benefits of New Jersey law, previously consenting to personal jurisdiction in this
Court, availing itself of the jurisdiction of this Court, and having engaged in systematic and
continuous contacts with the State of New Jersey.

9. This Court has personal jurisdiction over Lupin by virtue of, infer alia, its
having conducted business in New Jersey, having availed itself of the rights and benefits of New
Jersey law, previously consenting to personal jurisdiction in this Court, availing itself of the
jurisdiction of this Court, and having engaged in systematic and continuous contacts with the
State of New Jersey.

10.  Venue is proper in this District pursuant to 28 U.S.C. §§1391 and 1400(b).

THE PATENT-IN-SUIT

11. On December 30, 2008, the United States Patent and Trademark Office issued the
’506 patent, entitled “Fitness Assay and Associated Methods.” At the time of its issue, the "506
patent was assigned to the Plaintiffs, and the Plaintiffs currently hold title to the *506 patent. A
copy of the 506 patent is attached hereto as Exhibit A.

12.  As authorized by a license agreement with the University of Illinois, the
government granted a non-exclusive license of the '506 patent to Tibotec Pharmaceuticals,
(formerly known as Tibotec Pharmaceuticals Ltd.) is an Irish corporation having its principal

place of business as Eastgate Village, Eastgate, Little Island, County Cork, Ireland. ("Tibotec").
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PREZISTA®
13.  Tibotec holds approved Nev‘v Drug Application No. 21-976 for Duranavir
Ethanolate Tablets, 75 mg, 150 mg, 300 mg, 400 mg, and 600 mg dosage strengths, which are
sold by Tibotec under the trade name Prezista®.
14, Pursuant to 21 U.S.C. § 355(b)(1) and attendant FDA regulations, the *506 patent
is listed in the FDA publication “Approved Drug Products with Therapeutic Equivalence
Evaluations” (the “Orange Book™) with respect to Prezista®.

DEFENDANTS’ ANDAs

15.  On information and belief, Mylan submitted ANDA No. 202-136 to the FDA
pursuant to 12 U.S.C. § 355(j), seeking approval to commercially manufacture, use, and market
Darunavir Ethanolate Tablets, 75 mg, 150 mg, 300 mg, 400 mg, and 600 mg dosage strengths.

16.  On information and belief, Lupin submitted ANDA No. 202-073 to the FDA
pursuant to 12 U.S.C. § 355(), seéking approval to commercially manufacture, use, and market
Darunavir Ethanolate Tablets, 400 mg and 600 mg dosage strengths. The Darunavir Ethanolate |
Tablets described in Mylan’s ANDA No. 202-136 and Lupin’s ANDA No. 202-073
(collectively, the “Defendants’ ANDAs”) are herein referred to as “Defendants’ Products.”

17. The Defendants’ ANDASs refer to, and rely _ul;on, the Prezista® NDA and contain
data that, according to the Defendants, demonstrate the bioequivalence of the Defendants’
Products to Prezista®.

18.  The government and the University of Illinois received letters from each of the
Defendants, dated October 1, 2010, and attached memoranda (collectively, the “Defendants’
Notifications™), stating that the Defendants had included certifications in their respective

ANDAs, pﬁrsuant to 21 U.S.C. § 355()(2)(A)(vii)(IV), that the *506 patent is invalid,
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unenforceable, and/or will not be infringed by the commercial manufaicture, use, or sale Qf the
Defendants’ Products (the Paragraph IV certifications). The Plaintiffs received notice of the
Defendants’ ANDA on October 1, 2010 and are filing this complaint within the 45 day interval
specified by 21 U.S.C. § 355(c)(3)(C).

COUNT ONE: INFRINGEMENT OF THE 506 PATENT

19.  Plaintiffs reallege and incorporate by reference the allegations of paragraphs 1-17
of this Complaint. |

20.  Defendants have infringed the *506 patent, pursuant to 35 U.S.C. § 271(e)(2)(A),
by submitting the Defendants’ ANDAs, by which the Defendants’ seek approval from the FDA
to engage in the commercial manufacture, use, offer to sell, sale, or importation of the
Defenciants’ Products prior to the expiration of the *506 patent.

21, Defendants’ commercial manufacture, use, offer to sell, or sale of the‘Defendants’
Products within the United States, or importation of the Defendants’ Products into the United
States, during the term of the 506 patent would further infringe the *506 patent under 35 U.S.C.
§§ 271(a), (b), and/or (c).

22.  The Plaintiffs wiH be substantially and irreparably harmed if the Defendants are
not enjoined from infringing the 506 patent.

23.  The Plaintiffs have no adequate remedy at law.

24,  This case is an exceptional one, and Plaintiffs are entitled to an award of
attorneys’ fees under 35 U.S.C. § 285.

COUNT TWO: INDUCEMENT OF INFRNGEMENT OF THE ’506 PATENT

25.  Under 35 USC 271(b), "[w]hoéver actively induces infringement of a patent shall

be liable as an infringer."
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26.  The proposed generic versions of Prezista as described in ANDA Nos. 202-136
and 202-073, if utilized in treatment according to their proposed indications, will infringe every
Iimitétion of at least one claim of the *506 patent.

27.  Defendants are thus knowingly, intentionally, and deliberately seeking approval
of a product that, if used according to its indications, will infringe the *506 patent.

28.  In addition, if ANDA Nos. 202-136 and 202-073 are approved, Defendants will
be knowingly, intentionally, deliberatelsf and actively involved in inducing treating physicians,
among others, to utilize Defendants' Products in a manner that infringes the *506 patent.

29.  Defendants are therefore liable under 35 U.S.C. 271(e)(2) for inducement of
infringement of the *506 patent.

PRAYER FOR RELIEF

Wherefore, the government and the University of Illinois pray for a Judgment in their
favor and against Defendants Mylan, LPI, and Lupin, and respectfully request thé following
relief:

A. A Judgment that Defendants have infringed U.S. Patent No. 7,470,506 B1;

B. A Judgment pursuant to 35 U.S.C. § 271(e)(4)(B) preliminarily and permanently
enjoining the Defendants, their officers, agents, servants, employees, and those persons in active
concert or participation with any of them, from commercially manufaétﬁring, using, offering to
sell, or selling the Defendants’ Products within the United States, or importing the Defendants’
Products into the United States, prior to the expiration of the *506 pétent;

C. A Judgment ordering that, pursuant to 35 U.S.C. § 271(e)(4)(A), the effective date

of any approval of ANDA Nos. 202-136 and 202-073 under § 505(j) of the Federal Food, Drug
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and Cosmetic Act (21 U.S.C. § 355(j)) shall not be any earlier than the expiration date of the
’506 patent, including any extensions;

D. If Defendants commeréially manufacture, use, offer to sell, or sell the Defendants’
Products within the United States, or import the Defendants’ Products into the United States,
prior to the expiration of the 506 patent, including any extensions, a Judgment awarding
Plaintiffs monetary relief together with interest;

E. Attorneys’ fees in this action as an exceptional case pursuant to 35 U.S.C. § 285;

F. Costs and expenses in this action; and

G. Such other relief as the Court deems just and proper.



Case 2:18-6v-08398-WNwWRoTmencrpertied GRed2()151a0e PRI S BrIGIPLAGABYS

Dated: November 15, 2010

TONY WEST
Assistant Attorney General

PAUL J. FISHMAN
United States Attorney

By: /s/

By:

Daniel Gibbon

Assistant Chief, Civil Division
United States Attorney's Office
970 Broad Street, 7th Floor
Newark, NJ 07102
Telephone: 973-645-2700
Facsimile: 973-645-2702
daniel.gibbon@usdoj.gov

JOHN FARGO
Director, lectual Property Stagf

Intellectual Property Staff
Civil Division
Department of Justice
Washington, DC 20530
Telephone: 202-514-6169
Facsimile: 202-307-0345
john.g.new@usdoj.gov

Attorneys for Plaintiff
" United States of America

Respectfully submitted,

Charles M. Lizza

William C. Baton

SAuL EwWING LLP

One Riverfront Plaza, Suite 1520
Newark, New Jersey 07102-5426
(973) 286-6700

clizza@saul.com

Of Counsel:

Jason G. Winchester

JONES DAY

77 West Wacker

Chicago, Illinois 60601-1692
(312) 782-3939

Attorneys for Plaintiff
Board of Trustees of
the University of Illinois
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Dated: November 15, 2010

By:

Gary Hausken

John G. New

United States Department of Justice
Civil Division

Commercial Litigation Branch
1100 L Street N.W.

Washington, D.C. 20005

Attorneys for Plaintiff
United States Department
of Health and Human Services

Respectfully submitted,

By:

/%ﬁ”—ﬂ
Charles M. Lizza )/
William C. Baton
SAUL EWING
One Riverfront Plaza, Suite 1520
Newark, New Jersey 07102-5426
(973) 286-6700
clizza@saul.com

Of Counsel:

Jason G. Winchester

JONES DAY

77 West Wacker

Chicago, Illinois 60601-1692
(312) 782-3939

Attorneys for Plaintiff
Board of Trustees of
the University of lllinois
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LOCAL CIVIL RULE 11.2 CERTIFICATION

I hereby certify that the matter captioned TIBOTEC INC. and TIBOTEC
PHARMACEUTICALS v. LUPIN LIMITED, LUPIN PHARMACEUTICALS INC., MYLAN
PHARMACEUTICALS INC. and MYLAN INC., is a related patent infringement case because
the matter involves all of the same defendants and the same Abbreviated New Drug Application
seeking FDA approval to market a generic version of the same drug product, Prezista@.

I further certify that, to the best of my knowledge, the matter in controversy is not the

subject of any other action pending in any court, or of any pending arbitration or administrative

proceeding,.
Dated: November 15, 2010 Respectfully submitted,
By:
2 Charles M. Lizza
. United States Department of Justic William C. Baton
vil Division SAuL EwWING LLP
Commercial Litigation Branch ' One Riverfront Plaza, Suite 1520
1100 L Street N.W. Newark, New Jersey 07102-5426
Washington, D.C. 20005 (973) 286-6700
_ clizza@saul.com
Attorney for Plaintiff
United States of America - Of Counsel:
Jason G. Winchester
JONES DAY
77 West Wacker

Chicago, Illinois 60601-1692
(312) 782-3939

Attorneys for Plaintiff
Board of Trustees of
the University of lllinois
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Dated: November 15, 2010

By:

Gary Hausken

John G. New

United States Department of Justice
Civil Division

Commercial Litigation Branch
1100 L Street N.W.

Washington, D.C. 20005

Attorneys for Plaintiff
Unirted States Department
of Health and Human Services

Respectfully submitted,

@%@_ﬁ
By: ~
A/

Charles M. Lizza

William C. Baton

SAUL EWING

One Riverfront Plaza, Suite 1520
Newark, New Jersey 07102-5426
(973) 286-6700

clizza@saul.com

Of Counsel:

Jason G, Winchester

JONES DAY

77 West Wacker

Chicago, Illinois 60601-1692
(312) 782-3939

Attorneys for Plaintiff
Board of Trustees of
the University of llinois
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FITNESS ASSAY AND ABSOCIATED P,-P,' amide hond hes heen ropluced by a pon-hydrolyznble
METRODS inostere with tetrohedrel geametry (Moare ot dl, Perapect

TECHNICAL FIELD OF THRE INVENTION

Tha prakent invention yalnten t o hlachemical fitness asroy
pod related methods.

BACKGROUND OF THE INVENTION

The dovolopmant of drip reoiglance B ono of the mMos)
perplexing challénges in ibe Reid of medicine. Dno af the
chost cammon coutes of drug filure in the reptment of dis-
cises involving replicaing blologicn! enlilles, for example,
cunuer and infeotinus diceases, isthe emergence of drug resis-
tance. One of the mast dromptic ond tragic exumplos of dmg
resistance cen ba found in conncctian with the antivirol
therapy af sequired immmaa daficlency syndrome (AIDS).

AIDS Is » futa) disenue, reporicd Qagos of which have
inerenged dramatically within the posi uevern) years. Beti-
mntes of reported cnoes in the very near Future alsa oontinne
10 rige diamntioully.

Tha AIDS vims was Arst Identified tn 1083, Tt hes been
known by several named And ucronyms. fv e the third known
T-lymphocyta virua (MTLV-TI1), and I¢ brw the capucity to
replicate Within cells of the mmune ayplom, oauaing pro-
found cell dentruction, Tha ATDS viru {» & rofrovirus, & viraa
Lhat uses reverse wmnscriptase during rylication. This par-
ticular rowrovima s oo known us tymphndubopatby-nigoci-
aied virws (LAV), AIDS-rclaled ving (ARV) and, most
rscently, b3 human immuaodeficicney vieug (MIV). Two dis-
tinct Tumllies of HIV lmve been desurbed 1a dute, numely
V-1 snd AIV-2, The acronym HTV will be used hereln to
refer 1o TV viruses ganericolly, .

Speaifically, HIV i known to exor u peafnmd oytopathis
affert og the CDé+ hetperfinducer T-colls, theroby severaly
compromiging the {mmune syatem. HTV infection plso esultp
in neurlngleal deterloration and, uljimétely, in the daath of
the Infected individual,

The ficld af viml chemotherapontics has developed in
response i (ho need for ngenta offeotive aguinit retroviruses,
in particular HIV. For oxorople upii-retroviml ugents, such a4
3.0zidn-2, 3 -dideody hymidine (AZ1), 273 dideoxycyli-
dlae (ddC), end 23.didcoxyinoeine (ddl) arz kaown o
inhibit raverse transcriptago. There dlsp exist antivim] ngenis
that inhiblt transsothvator prosein, Niclengide analogs, such
as AZT, are currently availuble for antiviral therpy. Although
vary necful, the wtillty of AZT wid roluted compounds s
Jimited by toxiclsy and Insufficient thoropautic indioss Tar
fully aduqualo therepy, .

Rotroviral protuse irhibiton alao huve heon identiflod e a
clasy of anp-retrovim| ngonts. Retrovlral protesse progesice
polyprotein presurgars isto vira] structurel proteios and rep-
llcalivie enzymes. This proceising is asueniial for the aussm~
bly shd muturation of fully jnfections viribny, Accordingly,
the dealgn of proteasc inhibitors remains an imporiant thera-
poutic ;zeal In the treayment ol AIDB.

Tha use of HIV proteass inhibitor, in combinntion with
agenih thet have different Batiretroviral machanisms (=8
AZT, dd} and ddT), alsa has baon desorihad. For example,
synargism against HIV- has heen ebservad batween certaln
C, symametric AV jnhibitors nnd AZT (Kngeyama ot wl,,
Antimlerob. Agents Chemothar, 36, 526-933 (1992)).

Numerous clasges of polent paptidic inhikiiors of pratensa
have been designud naing the naturp) cleavage sitw of the
praoursor polyprofelng s u dering point, Thase inhibilors
wpically are peptide cubsirate analos in which the scissile

S

»n

40

L

a

&0

Drug Dlg, Deplgn, 1, 85 (1 pg3); Tomassell et al, Mnr. J
Chem, Biotechnology, 6 (1991); Huff, J. Mod. Chem., 34,
2305 (1991); Nosbuck of al., 4na, Raports Med, Chem, 26,
141 (1991); und Medk, . Bnzyme Inhibitlan, 6, 65 (1092)).
Althongh these inhibitare are sffective ln preventing the rol-
ravlval proteaso from finclioning, tho ichibitars sulfir [rom
some distinat dispdvanagon, Generally, pepidamimerics
ohen muks poor drugs, due 10 their potenlivl wlverse phur-
muoelagioul properiigt, Le., poor ata} pbsorprion, poor s%a-
biliry and rapjd motebotism (Ploriner of oY, Prug Discavery
Techmnlngies, Clark ot ol,, eds,, Ellish Horwaod, Chichester,
Bnglund (1990)).

The dosiga: of the HIV- protease izhibliors based on the
{ranaltian stote mimetle concep! had led Jo the goncrotian of o
variety ol popiide analogs highly sctive agoins! viral soplica-
tion In vitro {Enickyon et al, Sclence, 249, 527-533 (19v0),
Krarar at ul,, Solence, 231, 1540-1584 (1986), McQuuds ot
al., Scinnce, 347, 459-456 (1990); Meek ot al., Nahire (Lon-
don), 343, 90-92 (1990); und Roberls & gl., Scicnce, 248,
358-361 (1990)), Theea nctive ogents comialn o non-hydro-
lyzablo, dipeptidic lsostera, such a8 hydroxyathyleae (Mc-
Quude et al., uuprs; Mazk ol al,, Nanwre (London), 343, 90-92
(1950); und Vacoa &1 ol, J. Med. Chem., 34, *1225-)228
(1891)) or hydroxyethylaming (Ghash of nl., Binarg. Med.
Cham, Lutt,, B, 687-690 (1998); Ghoth of 8l.,J. Mud. Chom.,
36, 292-295 (1953)); Rich of al,, J. Med. Chom., 33, 1285-
1288 (1990) ond Roborts & nl., Scignew, 248, 358-361
(1990)) us an.getive moloty Gust mimics the putative lensilion
sjote of (be uspartic protease-catelyzad roootion.

Two-fold {Cs) aymmetric Tnhibitars of HIV protepse rep-
resent another clags of potent HTV prateasa inhibitora, which
were gropled by Rrickeon of ul., on the tuls of thy three-
dimensional symmetry of the enzyme acfive site (Erickson of
al. (1990), swprm). Typicaily, howaver, the veofulness of cur-
rently avallable HIV protogse {ohifbitors in tha treatment of
AIDS hae been limitcd by relatively short plasmy hullile,
paor ors) bigovailebility, und tha \echnical difficulty of ucule-
p synthesia (Mesk ot al. (1992), suprs).

Tn o contlaving effon 1o address the problam of shart
plasraa balf:life and poor bivaveilabllity, asw HIV projease
inhibitora mve bean identified, For example, MV protense
inhibitars incarporating tha 2,3-dismino-3,4-disubtitured-1,
6-diphenylhoxons Isaftore re described In Ghosh @ o),
Hivorg. Med. Choun Letr., B, 687-650 (1998) and U.4. Pat.
Nos. 5,728,71B (Randud et al.), HIV protense Inhiibitory,
which incorparnte tho hydroxyothylnmino isoetore, BrC
described In U.S. Pat, Nos. 5,502,060 (Thampson et al},
5,703,076 (Tulley of 8l.), vod 5,475,027 (Tallay &) &l.)

" Recent sjudios, however, havs revenled the emergence of
musant strajna of 1V, inwhich the protcase iz resisinnt 1o the
C,, symmpirle Inhibitons (Ofto of ol PNAS USA; 90, 7543
(1993); Ha et ul., £ Virology, 68, 2016-2020 (1994); und
Kaplan ot gl., PNAS USA, 91, 5§597-5601 (1994)). In one
stuiy, thu moss abundant wututlon found In reapanse o A C;
gymmetry bosed inbiblior was Arglo Gin ot poslition B (REQ),
which rongly affects the $,/8,, aubsite of the protease hind-
jop damais, In this smdy, the shortening of the Py/Py ragidues
rosulicd in lnhibiters thet wora equipatont towarts buth wild-
typo and REQ mutant protabian (Majer et al, 13th Amerlean
Poptide Sypipostunt, Rdmanlon, Canadu (1953)). Inhibitors
have been. trunested to P2/P2' withowt glgoificant loas of
activity (Cylc ol a),,J, Mad, Cham., 34, 1230(1801); and Bona
et al., J Apr. Chem, Sac, 113, 9382 (1991)). These resulta
sugges! (hat inhibilors oan be truncaled and yol mnintaln Lhe
crucinl imﬁ'mt:\iuns necaganry forsrrang bindlng. Tho Gunafits
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of such s sppranch Jnclude the slimination of twa ar more
yeptide bondn, tha redietion of moleowlor weighy, and the’
diminishment of the potontial for recognition by degradative
enzyroes.

Mara recently, ocw omtoet stralng of BTV bava omarged
that are resisiant o multiple, structurally divarse, eaperimen-
1l mnd chemaiberapoutic retrovirl prolcase iphibitors. Such
mullidrog-rosintont HIV streins am typically found In
Infected pationts, whe had undergana treatment with o com-
tination of FIV prajesse inhibiiom or # sarics of dilTorent
HIV protenso ichibltors, The numbor af reponed cuses of
pationts Infoctod with multidrog-rosiatont HIV ia rising dra-
matically. Traglcally for thee patients, the uvoiluble options
far AIDS chemoiherupy untor HIY ménsgomont i peveraly
Hmited or i8, otherwise, campletely noncrdrcat,

Drug resisianca is unforunataly the magt commen reosen
for dg fellures geserully. Onv of the moul dramatic
etnmples of drug filure dua 1o resistance iv In HIV therapy.
Once HIV resistance 12 obnined o firat-line therupy, the
chunves of fumrs mccess are grently diminished becavsa of
the developmentaf multidrug croas resisipnoe, Othar difsaBcs
involving Infectious ngents (0.8, ylrogos, bactoria, proto2os,
und prions) or othor diseasa-cousing cells (e, tumor celle)
prouent sim/lir challengea in thal drug resislance Is 8 primury
cause of drup, foilwre.

In view af the foragoing problems, thute oxists i naed la
detbrmine whether s mulant will be capubla of replicaling I
the prosonce of a drug, There nlso exiats 8 nead for n mathed
of predioting whether drog reslsinnen is likely so bmerge in g
digease imvalving u ephicatiog biological sality. Then: is alsa
@ noed for a method of devising a long-lerm therapeulic
rugimen [hiat migimizes the lkslihood that resiatanoe will
neewe in ¢ diseasa Involving a replicating hiolngical entlry.
Mbreover, there 13 8 need for 8 methad of preventing ar
ighibiling the development of drup revistance in ool dis-
cages,

Tho proscnt Wventian providay mdh mcthods, Theso and
oiher rdvaoniugen of the present invention, as well as uddi-
yional invemtive features, will bo appurent Irom (he deserip=
tlan of tha inventlon provided berain,

BRIEF SUMMARY OF THE INYENTION

The prosent tnventian id predicnied on the surprifing and
unexpected discovery that blochomloal “vitality” ot
describad below, con ba used to delermice the biolagicsl
fitoens of o mutant replicating bialotsioa! ontity relative to it
predecessor under tho sclection prossure of pn inhiblier, The
prosent invention provides an sesay for determining the bio-
chemicnl fimesa of u blochomical largal (L., @ blomoleculo
baving @ bioshemicel faaction), of w mutent replicating bio-
lagloal ontity relative to ite predeecssor's bipchemical targst,
inthe presonce al acampound that scls upan The binchemicul
lurget. The amuky method of tha prasent {avention Includes
ablaining the predecessor, delermining the blochemical vital-
Ity of the bloshemical argst of koth tha preducessor wad tha
cautant in the presence of n compaund that acts upon the
binchemics] sarget of the prodecentor, and semparing the
vitality of the mutant’s blochemicsl target relative to the
vitwlity of the predeccssors biochemioal turget, Wheso the
biochemical vitality of the mutani in greater than the hio«
churalcal fitnese of the prsdecasor, e muiknt iv prediciad lo
be more bislogleally fit In lhe presenpe ofthe vampannd, The
weany meihod can thws bo used lo predics the emaigonce of
drug resimanes for o pardcuier replioating hiolagical entity
(0.2, 1 Nusase-causing cell) in the prasence s drug (e o8
{nhibitor). Utitizatisn of the ousey i acoardance with the
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presentinvention permits the administrution ofan inhibitor ax
combinatian of mhibitars to treat u discast in 8 way that
decreascs the likelihood thel drug resistanca will develap.

The progon invention Rarther providea n contlauous fue-
rogenic ossay, for mogsuring the anti-HIV protegre nesivity af
» protease inliibiter. The cootinnous Aunropenic beury vl he
present lavention utillzes 8 subsmie of e formuln Ala-Ass-
Vol Tyr-Phe(NO,)-Qlu-Aln-Nle-NH, The continuaus fua-
rogenic wsky of the present javentlon is highty vemeitive und
particulerly useful for the predictionaf theantiviml inhibitory
nativity of n compound oguingt mutont HIv.

The present invention Mirthar provides » methad of edmin-
istaring, o therapsutic campound that inhibits & binchemical
target of b diucass-cmming roplicming hiological enity. The
thernpentiec compound, when adminigtered In accordance
with the mathod of the present invenlion, minimizes the
chnices that the disonpe-oausing oniity will develop drug
roslstance. Agsush, the method of adminidtering & therpetic
compound |o #ccordunue with the prevent iaventiun improves
the chancos pf long-lerm sneoeds in therapy.

The present mathod of sdmindvieriog 8 thenspeulic com=
pund javolyes tha identificatian of nt loast ono mutant rop-
licating blalogicul entify {the mutant) capable of evalving
from the diseasa-cousing raplicating biological entity (the
prodeccasar). Blochamical fitness ia detormined by compar-
ing tho blochamicul vitality of the mutant's hinchemiou) tor-
gol with ihy biochemical vilality of (he predecewsar's bio-
ohamical target. Biochemical fitness is defermined in the
prasencoof p Amg (.0, in inhibilar). Thehinchemical vitolity.
ol the mutant's hinchemical wret is compared ia hiochemi-
cul vilalily ol the predooestor'y bivchamical tecger in jhe
presence of the drwg. When thera wre two or moro druge
vailoble for weatmont, bioohemlcol fliness can be dotpr-
rnined farwyeh drug in accordence with the present nvention.
A iherspoujic sompaund l¢ than adminialered from amuong
ane of tho pompounds it producea # lawer viilue for bio~
chemical fitnosa with reApoct [a Dhe or More MUmNIA. Admin-
istrntion of 4 therapoulic compound producing u Tower fllaess
value for s Parti culer mutant indicates thot the predecensor is
Ters likely to dovelap resimance in the prosonse of fhat com-
pound.

The presgnt jovention nldo provides racthad of preventing
the develagmont of drip resistanca of HIV in an HIV-infeored
mammal by tho adminlstration of u drug resisisnco-inhibiting
effoctiva amount of 8 compannd of the formula:

[ R R o
I |
X N W,
N ~w”
('H;),,.
Rl
or 0 phurmeccutionlty nccepiobla salt, a prodrug, or nn enter

theraof, or n pharmacenticsl compositian thoreof, wherein:

R RN Y
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A it & group of the formule: DESCRIPTION OF THE PREFBRRED
, EMBODTMENTS

i,

el

R! is ¥ or an alkyl, en alkeny), on gkyny!, 8 cycloalieyl, o
cyclanliylalkyl, onaryl, 8n pruiky, A heterocyclontiyl, @ hot-
eracyclonikylelkyl, 8 betoronryl, or § hetoronralkyl rmdical,
which unsubstimfed or substiuted; '

Y und Z are the samo or UilTerent agdurs vach seleoted fram
the graup coneisting of CHy' O, 3, SQ‘I S0,, NR", REC(O)N,
YN, R*OCO)N, R‘DC(Ssz RISCIO)N, R'RNC(O)
N, and R*R?NC($)N, wherzin R” and R arp cach 14, &n alkyl,
»o alkzayl, or so alkynyl;

n 6 an inteper from'} 10 55

X is n covalent bond, CHR'®, CHR'CH;, CH,CHR', O,
NR'®, or S, wherein R' is H, e slikyl, an alkenyl, or on
oikynyl;

Q s C(0), C(8), or 80,;

R? iu 1, on nlky), an ulkenyl, orun allcyny!;

o 19 an integer from 0 to 6 ]

R? io o cyclonlky), 8 hewrocyclonlkyl, an oryl, or v bt
crowry] which la unsubatiuted ar subsilivied;

R7 55 OH, =0 (keto), NIy, ar g derivative thereol;

R?j8 H, o C,-C, alkyl radical, n C;-C,, atkeny) radical, or
(CH,) R, whirein q iz an integor form 0to 5,Bed R is a
wyulna‘kyl. u hetarasyeloallcyl, un aryl, ar heteroaryl which
is unsuhatituied or substitited; :

W 1s C(0), C(8), S(0), or 50;; and

R i ¢ cycloalkyl, helerocyclaalioyl, aryl, or-heterpary!
whiol is unsubgtitated or eubstinuged.

Optiooatly, R® and R?, tpother with ths N—W bond of for-
muln (1), compriga a miorosycllo ring which can apnigin A
{ons1 one ndditional isterantam in the ring flesleton,

BRIEF DESCRIDTION OF THE DRAWINGS

FIG. 1 il luvtratas thy synthosis of s paniculss sulfoosmide
\30store cora of u compavat af the progent jovention.
FIG. 2 Dlustrater the synthesis ol a bis-towehydrofurin

' ligand nnd tho aplical resolution thareof.

FIG. 34 illustrates the Bynthosis of compound of (he
progcnt lavontlan via coopliag of n bis-lewrabydrafuran ligund
Jo o sutfonamide iostara of the pregont lnvention.

F1G. 3B illustutes the wynthasip of o compound of Lbe
prosent {nvention via couphing ofa Disdeirahydrofimn lignod
t 0 sulfonamids isostere of the prasent invention.

F10. 4 {ITugtrates gonornlly the present method of synthe-
alzing o compound of i praswpt ipvention,

FIGS, 5A-SD lustmmte the simetwres of partloulnr com-
pounds fhal were toatwd againal vRrious drug registant HIV
mulania.
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The preagnt inventicn is predicated on the surprisiag and

unexpected discavery to thut the “vitality” of a biochsmlcol .

targot af i mutant repliceting blnloglcal cntiry retative In that
of Its predevessor’s binchemical target cad be used to predict
thu hlologicn) fitneas of tho mutan pader the golection pros-
auro afun inpibitorofthe biachemical rargat. The"vitality"of
w binchamiynl targzt of u mutany replicalng biolopica) entity
ralutlve 1o the *vhality” of Its predeaussor’s biechemlon! sar-
get ia defined herein or the “hiochamicl ftmoss.™

“Virality" w nillized herein dascribes the abllity of a par-
ticular biooleculor “arga’™ (i.e., & biochomicn! specivs
intondod 1o be Injibiled by & particular nbibilor) o parform
jis biochomical funetion in the prosence of the inhivhor. Bio-
chamlcal viselity I a fopction of at least two varinbles: tho
ubllity of's particuler nhdbhar Ja inhiblt & hiochamicel larpet
of he replicaiing blalagical eallly in quedtion, snd the ability
of Ibe coll*s biachemica) trget ko inhorently perfarm its blo-
chemicul fynction (irespoctive af ah inhibitar). Binchemicol
vliality alog can insiude other fuciory thal wffect tha nbillyy al'
a blochomioel target fo porform it biochemianl fancrion in
the predenca of the inhlbitor.

The biochemicnl target in question con incinde, lor
example, & hipchoimical apecies with ane or more known ar
veknown biolapiosl functions, The bioohermica! terget caabe,
for example, u blochomical species having one or mare upé-
oific biachemicnl funciion, or itcon bua biochemice] specivs
that cffeoty or influences n biachamicul fuoction diractly or
indirectly. Swltable biochamical targeta inclide, for exumple,
anzyme, proveins, nligamers, recuptorn, and the tike. Suit-
ghbio enzymes include, for example, roverse LARNECTIPIaARS,
projowes (0., rejraviml pralesucy, pleamepsing, and tha
like), metliylases, oxldases, estormaes, acy| transferases, and
ths o, Stluble onzymes also insindo, for uxampla, vimiand
non-virel helicrses, lopolromeroies, DNA gyrases, DNA and
RNA polymumue, parsite-encoded proleuses, ond the like,

Suitablg proteing include, for example, proteing that incor
pornien cgnformuiional chunge e major funclional require-
moat, and the liko, Bxumples of such prot=in includs HIY
gpa1.and other fasogenio Virm] proteins and peptides, 1opol-
nomoraseq, and nl) DNA enzymes, and the fike. :

Sultublp oligomers include, for exumplo, pligamers thnt
requirs ol jgomerization In arder lo porlorm tirbicchemiol
funotion. Bxumples ol suoh aligomers include HIV proteast,
sciroviral fusion protoine, paptides, HIV gp 4), viral and
pon-vim! membrane fusion projelns, tumor supprwssar pro-
{zins (e.m, p53, and the 1ike) prions, ribpRomen, and the like.

The nb|lity of o patculor inhiblior o Inhibit s bioehemical
wrget ol'y puriicularreplicaling bivlopical enflty can be detar-
minod byi vuy suitable inotbod nd/or can bu abained lrom
exy sulteblo sourco, The akllity of u panticuler luhibitor 1o
(bt o Ylochemical function of u replicating bialaglcn
entlry cop he delcrmined, for exainple, on the basis of B
measumshle property, or @ measuabla relationshlp of propere
tizs, that corrslate with theability of the Juhibitor 1o inkibit the
forget. Switable methads for detormining the ability of the
Inhibitor b0 inkibit (he iamet include, far examplo, usiays, gnd
fhe like. Jo some insences, tha sbility of rho inhibitor sa
inkibit the targat con be obigined from pne or more snitable
guroes, Tor example, aseny dasa from it detabake, o lexthank,
or the Hterature,

When the bigchamical target is o protein, the ubllifty of un
inhiblior. to Iahibil the prolcin can bo delersained, for
exumple, by obtalniog the equilibrivm disacintion consm

[
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(K,) of drug binding 10 the lorget whers diug, binding inter-
fereq with the function of the protely.

When the bioohemical turget Ja an enzyme, Lhe ubility ol'an
subibitor Lo inhibit tha enzyme can be detormined, fr
exampls, by ebmining the johibition consians Ky o 1ha
like. The Inhihition constuntoan bo In Termn aldrup inhibition
conaiant for the effect of the drag on substrate catalynia (8.g.,
K,) or diggacistion constut for drug blading (0., ;) whore
dmg binding corrolates with inhibition of enzyme function,

When the blochomion targal is oo oligamer, the sbility of
an inhibltor 1a inhibit the eligomor cun bo determined, for
exempl, by ahtoining the equillbriom diksociotion constan
(K,) {br drug hinding where drug binding Interferes with
oligomerization of the target.

Where tho biochemicul 1aget is o protoin thut requircs i
conformational chunge for ita funclion, the ahility of sn
inhibitor to inhibil the conformuiional chunge cen by cleler-
mincd, for cxumplo, by ebteining {he pquilibinm digsacin-
than conainnt (K, for drug binding whers drug bindlag intor-
Teres with lhe coplormstionnl chengs ol the wrgol,

When the binchemical targal in r projaln that {s raquirad ta
bind 1o ¢ lipand, macionwolccule, o macromolocular complox
to perfomm ile blochemical functiva, tho ebilily of'un inhibitor
jo inkalblt thoprolein funcilon can be derermined by obiiniog
the equilibrium disuociation congmnt (K,) for drig, binding
where drug blading interforas with ligand hinding, macro-
malecula Windlng, or macromalecular complex binding,

Whan the bioohenlcal torget is u pucloic acid bindioy
prateln, the abillty afan
binding protein’s functlon ean be determined by obininiog tha
cquilibrium dissoelation constant (,) for drug binding
where drag binding Intarlerea with nuolele ocid binding.

Vitalily aleo i 8 funcilan ofthe hiachemicsl iarget’s ebllily
1o inheronily perform its blochemical funotion (frrespeative
of un iphibitar). The biochemical turger's ability to inherently
perfarm 18 bipoheinical funotion cun be dotermined by noy
suliable methpd salor can b obteined rom uny suitab(®
source. Tha biochemicul target’subility o inherently perform
i1z biachemical funotlo can be determined, Jor exanplo, on
the bngiz of n maggursble propecy, ormeasyimble wlntionship
ofproperties, thal corralate with the ahiffity of the blachemica)
target’s ability o Inherently pevform 18 biocheemical func-
don. Suitable methods for dotermining the biochumioal tar-
get's obility to inherently porform its linghemical function
include, for example, hiochemicsl ansays, and the like. In
some insiances, the zbility of » cell'y biochomical jarget 1o
Inhorently perform its biochamianl funclon oo bo obinined
from ope oF mers suitnbla sowscas, for exnmple, A8sRY dnin
Tvom o dutabags, u texibook, or ths likesuiura,

When the blochemical targe! is an enzyme, the abillty of
the eazyma la inheroatly perform it biochemlcal function
con be detormined, for example, by derenuining the catalylle
cfficiancy of the enzyme, For example, the cawlytkc off-
clency far onzymes thal exbibil Michaslis-Mentan kinatics
can be determined by obisining 1be Kga/Kse ratio, or by 2
slmilnz method, whereln ko, I thecaw(yllc rate nndl K€, 12 1he
Michoelic conetant.

When the biochemical 1arget is o protein, the nbillty of the
protein to joherenily purform Ita biocharnical Ivoction canbe
detormined, far example, by obtaining the oquilibrium con-
atant (I<,,) fbrihe biochemical fonction of the prowin, o thic
like.

When the blochemical target s an oligomer, the abiliry of
un inhibiiar 1o perform s biojogical Function can by datar-
minod, for sxample, by obloining the equilibrium constand
{K,;) that is agsacialed with aligometization.

Inhibitor to Inhibit the muclelo acid 1
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Where tha blochemioal targe! is » pratein 1hat requires u
conformationg! chonge Tor fia funstion, the ahility of the
yarge! 1o porfarm ite functioncan be datermined, far examplo,
by obisiping the bquilibrium canuient (K,,) nupocialud with
candbymationsl chooge.

Whzn the bjechemical target ia o proteln that is requived to
bind on ligand yo pecform its Functian, the sbillty of tho turget
1o perform lis function cen ba dolermined, for exampls, by
aobtpining the eomilibrivm digsociation constant (K for
Ngand binding.

Whet tho biochomica! iarget is n nucleic ncid binding
pratein, the ahifity ofen inhibitor 1o perform ite funation can
be dotermined by obtaining the equilibrium dissecinlion onn-
siant (K) fovimuctelo aoid binding.

Tt will be oppreciated that vitality alsa can b a function of
other fictors {hat affect the ability of 8 hiochemieal 1arget o
porform its blochomioal funclion In the presenco ofibe Inhibi-
tor. 1 theblochsmicnl targe! is a dimeric spetied, for QXBMpE,
ather Thctors th InRuense biochemical vitnlity mipht Inchxle

an tha ehiliry of the rpecies 1o dimeriza in the praaanca und/or in

the abseoce of the lahlbitar. 1, by way of example, o mutation
cunaos the dimerization rata fo bocome 3 fostar i the bio-
chemical function of' the blochemical targe of the mutant
Yelative (0 itn predecusar'y, than dimerization nile can be
ichuded in the vitality determioation.

The hipchetnica) vitalities ol u mutant replicating hiologi-
cal ensity and its prodeceutor, when comperad, describes the
hiochemical Atneas of the wwrget of the mtant coll. Jn keeping
with the invention, it hag been Jound thut the biochemical
{itnegs rakules (o the biclogicol Awess of the muiuni {a the
presance of the inhibilor. When the valua for the biechemicnl
vitality of tho terge of the mulant excaeds the volue Tar the
hinchamienl vitality of the fargel of o predoceyior of the
munant, the |argot of the mutant hes gronier hlachsmical fit-
nask in the presence of the inhibitor, 1o such cuses, the mutans
replioating blological antlty ia favared over the predeppstor
ead tesistango 1o the inhibitor that is ueed to treat the prede-
cestar 16 likgly to dovelop,

Piachemiog) vitality cun ba dotermined in muay dilforent

0 waye tht quitsbly roleto the varlous fuctors reioling, o the

Y
%
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5 replicating bialogical entity

biochemicai vitolity of the targer. For exnmple, 8 mathematl-
cal functionmury be used (o relaie the various faviom, By way
of liustrarion, when the biochemleal tmrget 18 an enzymo, the
vitality can be datcrminbd es ¢ funcuon of Koy (0.8, K 0rKy)
and enzymatlo or catafytic afficiency (8.8, KulKan) villiry
con be dotermined s the product ol Ky, and enzymatic =ffl-
cienoy, far axunple, (K x(cawlytic afficioney), or (8=
(catalylle efficicnsy) or (K,) (¢ntnlytio efficiency). Altorpa-
tivoly, vitaljty cun be dotcrmined, for examplo, sa the log nf
the pradust of K ., and enzymalic eMdiancy, for axumple, lag
(K p)x(catntytia aftigiency)], or log [(Kx(catalytic effi-
cicnay)] or fopy [(Kax(cutalytic efficiency)]. Similerly, for
enzymoh that cxhihit Michoelis-Monton kinatics, vitnlity can
be determined as 1 fanction of K, (.84 Kot KJ) nod the '
X, /Ky mtio. For wxample, visality von bb determined e the
product of K, and k,o/Kag 0.8 (K (/K g Whoroin
Koy 15 K, 0 K Altermatively, viility can be determined, for
example, oy the Jog of the praduct of Ky, 008 Kog/Kaq €8
log [(K,,,,,)x(k,,,ll(,,)].when&n K,y ip K arK, Inaprefered
ombodimagt, the biochemical trget 18 an cozyine and The
vituhy 18 (K )(a (ards 08 VOB (K (K, /Kadl.
“Filnoss™ unless otherwinp indicmed, means biochsmicul
fimass, "Biachemiau fimess™ ns utilized horein a8 valve that
ropresapta the vitality of 8 biochemital turgel of a mutan
relntive to the vitahity the bios
shemical (urge) of ils predecussor. Biochemival fitoess Iy
determinog) by comparing tha vilulity of o biochemical tnrget




N@@@g@r@l@mﬁ%@ww -Bowmest3hent Hiled G6(86i2%n5a0e Fage4BRAGRI P gtk 26

hng:llwum,nmunlhnu.nuu

e g I ITAT IS

US 7,470,506 Bl

9

of n mutant replioating biological erlity ralptive to that of its
pradecesoar, Any suitabla comphriean of the vitplity of o
biachemical fusget of a mutant replicniing bialogleal sntity
relatlve ta thet of'ite predecessor cin be wsed io the determi=
sation of fitness., For cxmmple, biochomical fitness coan be
determined an the difference batween the hiachemica) vitality
of & biochemlcal torget of A predecwsqar (hinshemical vitali-
tyf,_,) and the biochemianl vitality oPthe hlochamiol iargel
of o particnlar motant replicating binlngical entity that can
evolva fram the predecesnor (hiachemicul ViladiWmur)y O ilin
(bicchemsicnl vitality )= (biochemicsl Vitalitypg). T bio-
chomical Amass ls dotarmined on the hinsig of shis differsnce,
thon o ponltive valiwe indicutes shat the mutant hes o higher
filneau relative la ila predocosyor in (ho prestnoe of the inhibl-
1ar, whareas n negative value indicatey that tha muteal is lcss
it relasive to ity prodecewwor., A volua of zera indicatea that the
fitness af the mutupt and the predecopsar me equal, A higher
posiiive valus ladicaics 1 wrealor chupcs thal rosistenco to the
Inibiror wilt emenge, whereun a higher negative vaine indi-
calen @ lower chonce that roaisionco to (he tnhihiior will
emerge.

Alrematively, and praferably, fitnoss can be del srmined o6
the quotient af two biochamleel vilalitive, for txample, Bs the
quotiept af a biochemias] arget of a panticilar muteot repli-
onting bialogical enlity and the tachamical viielity of the
binchemicol targot of o predocessar, BB

vimli

finess @ vlu\llly,,,.; .

" Y{ fitnoss i determined on tho basls of this yuationt, then a

valuo grewfer than one indicatey thar the musant hos u highsr
Rimess rolotive 1o itapredeccssor, in the presunca oftheinhibi-
tor. A valne of ane indicntes that tho fliness of the mutant and
tha predecegsor nre aqunl. A valia legs than ae Indicases thut
the mutent is less At relative 1o its predoccusor, A highor valuo
Indicates o greater chance that resisigaue (o the inbiblar/drug
will emerge, whareas b lower value indionien B lower chincw
{hal Fagistance o Lhe inhibitor/drug will emerge, A vnlua lesa
than oge indicajaes thal tho mutaat wil) pat omarge L the
pressaca of the inhibitor/drag.

Allornatively, fitness can be determined e the log of the
quativat of two biochomical Vitalities, for example, As the log
of the quatlent of n hiochomical rargal of u perticuler mutans
replicating biolagicul entity and the hinchemicat viwliy af
{bo bjochemiow] larget ol @ pradeceytor, 6.8+

|

fnuss = Iy, T

1f fitnest 58 deturmined on the baij of this log, heo value
greater than zor indicates that tho mulunt has a higher ftnoss
relative ko Its prodecentar, in the presoncs of the inhibiter, A
negativa vulue Indicutes that the mutant is lewn i relative b

Jocessor, 4 value of zem indicates tht the finass of the
mutas) g the predeossaok aro aquil. A bigher positiva vihie
indicatar u greatarchunca thel resisiancs 1o theinhibitor/dnig
will omene, Wharea o lawar positve value indicalos 8 Jower
chanca {but resistance to the inhihhior/drug will emarge. A
nepativo vilve Indicated that the mutant will ool emarge in the
prasence of the inhibitar/drug, LN

Fliness can ba delermined in the prozpuce of any sujtuble
componnd thut inhibits u hlo:hom'Tnl \arget from parfbrmoiog
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its biologjcat function. The iahibitor, for cxample, cap be o
compound thol inhibits an enzyme. Snitable enzyme inhibi-
1ors inctude, for cxample, prolense inbibitors, revarse tran-
scriplase iohibitors, DNA polymernse inbibitors, methylase
tnhibltora, pridnsu inhibitons, estoraso inbibilor, ecyl trang-
feraso inhibitors, and the like,

Suiseble proteasainkibitars includa, for oxample, viral pro-
tmsn lehibitors, plesmepsin inhibitors, and oathepsins D
Inhibitors. 1n & pralered ambodiment, the inhiblior is 4 viral
prolease inhibilor, mare preferahly u relroviml protessae
Inhibitar, st} more preferbly an HIV-1 or ug HIV-2 prolense
Inhibitor, and moxt preferahly und FIV-1 pmieane inhibitor,
Exemplary HTV-) protouse inhibitors Inelude, for example,
mwulnavir, riionavir, indisavir, nelfinavie, amprenwvir, and
HIV-1 protesso inhibitors thot are undergalng clinical rials,
a.g, tipranavir (PNLI-140600).

Syitabie plasmepsin Inhibilon include, for exemple,
inhibiiors gf plusmepsin § or 1, Including inhibilors of plus-
mapsio Tor 11 thet have antimalarial activity. Swirable inhibi-
tors of cathepaln D include, for oxumple, cathepsin 1 Inhihi-
tor thet {ohibit cathopsin D in primary hreast cuncer lisaucy,
inoluding sathopain D inhibltore that inhibit cathopsla D in
primnry brgani cancer tissues and weould be oxpected 1o lower
e risk of molustusis Adar shorler relapu-fren aurvival 1
breast canger petients, Sea, 0.g,, Gulnlk &t ol., J. Mul, Biol.,
227, 265-270 (1992).

Builsble reversp runscriptase inhibitors includa, lor
commple, robovirsl mverss masciiploe inhibitars, &.p, AZT,
37TC, ddl, 4dC, DAT, and the like,

Suilably protein inbibitors Inolude, for example, com-
ponnds that inbibit 8 conformationsd change in n protoin, and
the Hke. Suitable oligomerization inhibiters includp, far
sxample, T-20 peptide jnhititor of HIV-| fsion and other
compounds that inhibit olipamers from aligomerizing on a
cel) purfaco or within b cell membraneg.

In acsordance With the present invention, fitnews In tho
presence of an |ohibitor can bo detormined far a biologleal
entity thej praducos ar Includcs v biological largel of the
Inhibitor. The binlogicul entity fs proferably u replichllng
bicloglcul eniity, far cxample, a virus, o paragite, or n coll,
prefembly o dizensa-cauting call, Digepse-cousing raplicnt«
ing bioloqicul colltios include, Jor exumple, umoar sells, can-
cor celly, and infectione argopicms {¢.g., fangi, protozoa,
haotoris, nnd the like) und prinns.

Cancer cella Include, for cxample, colls swnclated with
hreust cageer, colon cancer, Jung cancer, and tbe like, Fliness
can be doterminied for s rwpidly growing nimor cell.

Fuags Inchudc, for exempla, candida albicans, and thu tike,
ProTazon Include, Tor example, UrypaRoRome specics, swchis-
lasomla! pprcies, molaris! prolozaoy, &g, Plasmodlun spe-
cics. Plagmadinm specics include, for mxurople, Plagmodinn
Fuloiparym, Plasmodiun ovals, Plasimodium vivas, Plasmo-
dium malariac, and the like. Bucteria include, for exomple,
Helicobagier pylorl, Escherichla coli, Salmonalla, Strepto-
coccis pyogenes, Staphylococows aursas, Beaclilyy anthra,
Mpycobacterhan mbsrewlasis, Hemaphilus influenza, md the
for expmple, retrovireses (2., HIV-]

. and HIVL2), berpos vimdes, cytomegnlavirusos, InRuenza

6o

EY
)

viruges, epsteln-barr viras (EBV), Kaposi’s sorcamp herpos
viras (KSHV), varicello-zaster virus (VZV), buman pagillo-
mavirus | (IPV), echovirus, picomiviniaes, rhinnviroses,
poliovinis, coxvackla virus, rnoastes, mumps, humun T-cell
loukomin virus (FITLY-1), mbolin, otavirusos, yellow faver
virug, obpin virus, pnd olier pathogeniv virscs, and tha like.

Repligating bialogicnl untitieq alka inoludo muhicslinlar
orgunlame, for srample, infecthauy microorgenismy, 0., hol-
minths. ﬁnlminlhs include, lor exempic, hookworms (e.g.,
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angylostoma diodenale) sirongyloldes sjercarslis, fsoioln
hepation, frichurls trichiura, trichinclla spiralls, iaenla
solisim, tacnia saginafa, und the like.

1t Is betieved thot drug realsienos: ia tha evolutinnury rosult
of Minese-bused ueleciion al mulant aellg/microorganitmg in
the pretenco of 8 drug (or any compound that bay biological
pctiviry). Tn ascardance with The present ipvertion, the emer-
gonca (or non-wraeypence) of drig rosipoca in i digowse
caused by # digcas-chusiop replication bialogical entity can
be predicred by determining tha flwesy of n bloshesmicol
target of & mutant In tho presenco of the drug, Thus, he
eniorgence (or noo-emerpence) of droy resistaose con bo
prodictad on the bosie of biochemica! ljiness. While rosie-
tance profilce muy, in some instuncos, reflect fitnesd, it connol
be ageumned thet the emergence of drug resimance for a pur
\cular mulsnt gen be direcily predivted on the hasis of its
resigtanos profile alons,

—
=

The proscnt invention thus providos na aesny Hat cun bo .

vsed 1o predict the wialoglea) fitness of replicating biologl
cal oollty in tho prosence of perticulas inhibitor, In & pre-
forred embodiment, on assmy IS provided for determindng the
biocherlcal fimess of a biochemical taigat of a mulant Fop-
ficating blolngical entity ralative o it predecessar. fn acenr
dunoe witls the upsny of th prosent javenilon, i pradeguesor 10
tho mwany i oblalped, the blochersical vitatiry of the bia-
chemical target of the predectitor in the presence of @ com-
pound cupabio of tnhibliog the biochemnical furgel of the
prodeoeasar io dotorminad, the biochemicn} vitaliry of the
Eiachemnical 1orges of the mutsm in the presance of the com-
pound ia determined, and the biochemigul viality of the bio-
chemical target of the mwant yelorive o the biochemicn)
vitality of the hiochemigal target of Lhe predecaitor gre cam-
pured,

Tha nusay can bn uied with o wita voriofy of infectious
microorganiima, ar dorcribed above, including, {or example,
u viruy, B lungus, n projazos, or baicrium, & relrovios,

" including HIV-) or HIVZ, nod cancer solls, Whon the Infec-

vious misroomualxm is 8 protazor, it s profambly a mularin!
pirasite, which is more prefesnbily a pipamodivm apaclen.

In enother embodiment, (he prodeoeseor is o capcer ooll,
which is preferably o mapldly growing tumer ccil, for
cxumplo, w rapidly growing cansar oell Jound in breast cancor,
cojon cRnce, Inng cancor, » mor velkof n lympboid origin,
o tumor-derived cel! with o high momatalic peteptinl, ar the
ke,

The pesoy of the prosent lavontion can be applivd to agy
suitble biochemical targat, preforably & binchemica) targe!
whosa biochomicel vitelity can be getprmined using meamur-
ohie propertien ther oan be obtained by Ry, Desicbly, the
Piochemicr! largel is one thit piys ap }mporent role in the
replicotion And growth of the entity, Hy way of example, the
blochemical jarget of the pradecessor {and the mutant) cunt he
yo epzyme and the compotad c be un inhibjwr of ihe
onzyme of the predecessor.

The enzyme cen be B viml onzyms. Tuswative of viml
enzymes Qre u Vi) prolense BnZyme, & virl reverse Ian-
periptas:, a virul infogme, R virn! palymerase, 8 viral prateln
with eazymatic uctivity, or & retroving) anzyioe, inchiding dn
BIV-1 or un FITV-2 enzyme. Viral prefagse enzymes, includs
o rexravirn) protonss, Auch og an HIV:1 projease ar HIV-2
protonse. Vira! integrass enzymes Include, fbr anemple,
HIV-1 integrmss, HIVAZ intcgrso, afid the like. Virl paly-
merasa oun bo o roroviral polymersso, including un HIV-1
polymernae or an HIV-2 polymomag, A viral pmoiein with
snzymolio Acliviy can ba & retroviral protcin, unoh B85 un
FIV-) protein or an HIV-2 protein.

=3
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The oozyime also ¢an be o proinzoel enzyme, including &
pratazeal profepse enzyme. The protozon) protense can he @
mulaxial proteage. The malarlal proteazs can be a plasmepéin,
includingplusmepein lor plasmepsin 1, The mulurly] enzyme
cen oluo boan plpmnd'lnl onzymec of & profeln with enzymetio
netivity.

11 yot another embodimuit, the biochamical tarpsl of the
predecossor 1 an pligomor and the ompound Snhibits the
aligomerization of 1ha oligomer of the predeseasor. 1n yat
anather ¢rbodiment, the blochemical targe! ol \hie predecte-
sor }6 & prateie and tha compound inhibits n canfbrmatianni
change in the protein of the predacewor.

Tha blochagiical vitality determination can ulup tke into
account oiher [hclors, prefembly mensurehla fuclors, het
offeot the ubility of a biochemical turget 1o perform its bio-
ahemical funetian in the presedca of the inhibitor, When the
blochemlos) et is no enzymé and the compound is un
crzymo infibilor, the biochewmicsl vitality of thoe enzyme of
fha musont replicoling biolugicel entity prefembly corra-
PN 10 Kypiep Kegtoartirr Katmun and the hinchemical vilal-
ity of the enzyme of the pradecazsor preferably chrrosponds
10 Kippopruste Ktoporsts 809 Koo Ky i6 822 InRibition con-
sinnt of the cqmpound, K., 18 the blochemior] catlytic rate,
and KKy, is the Mictuells conient. More prefersbly, the vilul-
ity of o enzyme corresponda la Kynbe Koar 8010 Koy, 8ad the
binchamical vitaliry of the enzyme of the inwant replicating,
Bialogieel enthy ls dofincd by the volationship K unuw
anpmu/Kaemun(Sa (K‘m»-mm)*a(w-mr,‘(hv-mmn ond the
blochernlen) vitality of Lhe enzyme af the predecaasor is
defined by the relnflonship K,,,,,.,,,‘(kw,.mﬂ(,,,,,,,,). The
variables Kypanr Kinmorwa Konrermes Boarprounr Soptemun
Kagoqrod a0 BO oblalnnl:l”sy any suitablo means, and are pref-
erably obiained by meosurement (a.g., from an ne:ay). When
vimlity la dgtermined on the pasis of these ralatinnships,
biochenica) (moss in the predenca of & given ighibivar/diug
preforably 18 definod by tho cquution:

L 1 Kagiia}

ar b4 Kwuuwlxll-ml’
Kwy—ﬂ%-m/'-’»-mb' ’

Kot pretthur st | Kag it}

K, 080 be determined by uny suliable means, but typically is
determined bo the bnsia of Ky or Ky

The presant invontion also provides a mathod of adm inls-
terng a thermpeutio campound, which merhad increnats the
chuncos of socootaful long-term thempy. 1n o prefomed
ombodlmant, the pregent Invention provides A malkod of
administeriog n therapeutic compound shal inhibils 1 bie-
chemicol target af a repliceting dipease-vuuning replicaling
blolopicet cnilfy (disease causing, predecassor), incloding
Jdontifylng ot lerst ane mineot vepable of cvolving from the
dineaso-consing predocessor. A Bt binchemicol villity of
{he blacherpica) lurgal of the discuse-cauuing prodeosdNor in
the preacnce of a first compound cupable pf inhibiting the
biochomicy! targot of the disaaga-consing prodepeasor, und @
firat blochemios) vitality af the biochemlcal lusgel af the
mutant in tha prenencenf the first campound, bro detormi ned,

Additianal biochamioul vitglitise of the bicchamical \nrget
of tho disprse-cavsing replicating biolopical entity in the
prunsncn of additional compounds capable of inhibiting the
biochomicyl larget of tho digesse-cousing coll, bnd additivnsl
biochemiop) vitnlitlea ot the bipahemical targes of the mumn
in tho prosgnca af the additiona) compannds, ura alsa dercr-
mined,

Fiincsues in he pregonce of dilferent jnhibitars/drugs can
be onmpn{ed and 4 therapowie compound adiministersd on
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the bagia of the compaison. A first biochemlcn] Atnass of the
tiaohemical target of the mutunt redatlve to the disense-caus-
ing predecessor |s determined by comparing the fiml bio-
ohemioal itulity of the bioshemioal target of the nugant with
the first hiachemloel virslity of the biochoralog] tamget ol the
dieane-cauning predecessor, ond a secand hinchemionl fit-
oess ol the hiachemical targes of the mutant relative to the
dlgoase-causing roplicuiing biclagical catlty le dotermined by
oonparing the seoond hinchemleal vitality afthe blochemical
tasgol of tlw mulans with thy secopd blochamicad vitalisy of
the bioohemien! targot of the dicease-onusing replicating bio~
logical entity. Addillonal hiochemical fitness determinations
can be mage in e presonce of additional compounds. The
biochemioal Atnass velups for poe or mare mulknis i the
presence of ench compound ara compnred, A therupeutic
compound j# then administered from nmong the first ond the
addilions} compound(s), which \berupsutia pumpound pru-
duces the lawesl bioohemical Rtness vulu,

In nccomnnce with the mathod of Ge predont invention, the
replicating diseare-causing replicating binlagical entity I
lass likely Yo develop resistenct in the preience of tha thera-
peutic compouad. The thesspeutle compound oan ba admin-
iftered from amoag acy paniculus sot of compounds, which
vin huva the eame biocherical larget or difToren) bivchami-
cal Jurgets with respect 10 each other, Tho mathed of admin-
isvering b campound in accordance with the pretent invontion
i, therefure, ol limlted o comparing et in thy pretence
of compounds thut act oo the skme biachomical targal.

In ane smbodimen, the discase-caRsing replicating bio-
fogicel catity 1a an infeciious micraorguetism, lor oxamply, o
virmw, i fupgus, h protezon, or a bacterium, mara preforably a
virua oru profozoa, Whan thr infbotious Migmorgnaism is &
ks, it is preferably a retravirus, which is mare profernbly
HIV-1 or H1V-2, snd mor! preferably HIV-1. When the Infec-
tibus microomoenism is @ protezos, it is preferably o malarial
parnaite, which is more praferably 8 plasmadlum ppanicy,

In mnother embediment, the disouge-causlop replicating,
bivlogica! entity la & cuncer cell, which Is prefembly s rupitlly
growing, wmar cell, br oxample, o rupidly growing cuncer
call found in hreng cancar, colon caRcor; ng cancer, or tho
ke,

Tho mathod of administering u compenad in accordance
with the present invention cnn be gpplied 1o =ny sulble
biochamicul target, preferably 2 biochemical tnrget whase
binchamizal Vitality con be datarmined using mesgumbie
praperties fhat can beobiained by nesy. In onesmbodiment,
the biockemical farpet of the predecsssor (nnd the mutant) 18
i enzyme pnd the compound inhiblts an oozymeo of the
predeceasor. The onzyme can he un( anzyma whose hi-
chemlcul vilnlity san be meosirad inciuding, for oxamphe, an
enzyme deacribed lievein in connection with the fitnass pasay
of tha present invention,

1n another embodiment, the biochemtcal mrge! of the dir-
use-cousing replicating biologicul satlly Js pn aligomor snd
the compound Lohibile the olgomarization of the olipameral
the predacessor. In yot another embadimeat, the hiochorical
tnrget of the diconse-canming replicating hiologlonl ontity s o
pratein and the compannd inhibils o confarmutional change
in the protuin of the predocassor

The biochemical vitality can be dejermined in any suiablo
munnen For eanmple, vilnlity can be datermined as describoad
hereln, c.g., us deecribed in conpecsion will tha aesuy of tha
preannt inventios,

Whon on infoctious microorganism is teated in nceordance
with tha esay afthe prossnt inventipp, the predecessor aun ho
g wild-lype spcios, or
the predo-

the pradecaior vin 1180l be a muiant.
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cessor 18 & ¢owovirus, which is mare preferably a wild-type
HIV-1 or HIV-2 strein, most prefornbly HIV-1. When the
predeessor je o wiid-type IV struls, tha mulonl replicating
blalogion enjity preferably hay &) lens( one mutalion in the
blocticrical target thareed. When tha predecessor hes at least
ane mutation: In the biochemica! targat ihoreof, the mutant
proferably hog ut least fvo mutsiony in the biocheminal targey
thoreaf, .

Similarly, phen the method of sdministaring a thorupeutlc
tompound ipaccordance with the proseni invention is usedin
eoaneation with s infectious migroarganiem, he disvase-
causing repligating binlagicn! entity cun be a wild-lype spe-
cies, or the discase-causing crlty oan iee) be a nmtapt
gpocics, Ina Purliculuﬂy prolerred embodiment, the disvaee-
suusing ropligating biolapicul entlty is 8 rotroviiug, which i
more prefarghly # wild-type HIV-1 or HIV-2 awrnaln, most
praferubly HIV-1, When the disanse-causing replicaling bio-
Togloul antity 15 2 wilt-fype HIV iirsin, the iulunt praferubly
has # loast ohe musation in the biochemical targnt thareol,
‘When the diq:ase-cauning replicating hinlogical entity has at
Jeust ona mptation in the biochemical larget thereod, the
mutsnt prafarably hes at loset swo mutatians i the hlochemi-
cal tarpet thareof,

When the prodecassor or e diseuse-causing replivating
biologlcal eatity in thorsany of the prosent invention, orinthe
meihod of sdminittering a componnd in accordance with the
presen! iovention, inn wild-typs FIV strin, the biochenice}
torpet of the mutant proferably bes ot leabt onc aclive slte
poutation. When the prodecessor in (bo pssay of the prosent
lnyention bag At leust one mutalion, and the mutant replicating
biologica! watity haw ot lewst two mulstions, the biochemlcn)
wrget of the predacossar or of the mulunt prefarably hoo af
Jeast one BClive Rite mutation, When the diseage-cousing rep-
licating binlpgical vntity in tha muthod of tha prusent inven-
tion has ur ieast ono mumtion in the bipchamical iarpel
thereof, and the mutaot hes at Jeas| two mulations in ihe
biochanica] amet theroaf, the bioshamicul karget of the dls-
enpo-cuveing anlity or ol the rmuluni preferebly hus ut leusl one
wotive pite muletlon,

The presgnt Juvention further provides a continupus fluo-
rogendc assxy for messuring the wnti-HIV prolessa aciivity of
& prateuse Ighibilor, which metbad vamprises ndding ¢ salu-
tion of BIY protensa to o substate steck solution, in wirich tho
substrute hea the Jormula Aln-Amg-Val-Tyr-Phe(NO,)-Giu-
Ala-Nle-NHg, ta pravide g mbstrute reaction ralutan. The
Muoresconcy of the Fubstrute reactian solution i8 than mea-
sured at pepified fime intervily, The salution aTHIV proteuse
Is thea ndded to g solntion of tha proteasa {ahibifor and ihe
aubsirnte Atack solutlon, to pravide an inhibitor-subatrale
reaction sotution. Tho (luorscenca of the nhibijor-subsirate
renction solution is than measwred af apecified thne intervalk,
The initlal yaloclty of tho inhibitpr-subatrate renction solution
}s thon culeniated by applying tha e‘;uaﬂm: V=V 25,({[K,
¢ +SIK,,,)-H,-E,)’+4K,(1+SIK,.)E,}‘ (K, (5K =
B,)), wherein V is tha initin] velocity of the inhiblly repcton
solution, Vi is the initial veloelty of the substrato reaction
salurion, K., Is the Michnolis-Munten coasiant, S is the sub-
atrata concgnirmtian, E, it the pratenve cancentration, and 1, is
the inhibitgr soncentrrtion.

The assny method desoribed herein is Lighly sonsitive and
partouiard ueefsl for the prediction oftheantiviral inhibitory
uclivily af'8 compotnd agnins) mulant HIV, more pariicularly
mulilplo mplant HIV, specifioslly multidrog-resismnt buman
immubodeAciency virsas. The vontinuous fuorogenic nesey

i ofthe praspnt invention is dimtinerty advonagoa: In thatitis

mose sonsilive Ihan siaodard sssayy in determiniog the veliv-
{ry ef pratense inhibitors nguinsyiavlidrug-rosisiant HIV. The
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continnous Auarogenic asery of the present [invontion ié dis-  Broup oonsigting of H, alkyl, (CH,) RY OR' SR, CN,N,,
olnsed in more datai) in tha examples thet foflow. The iahibi- NO,, NR¥RV, COR'?, C(S)ﬁ", Co,R'3, CO}SRY,
jory data obisined in nocardanco with this cominuous fuoro- COINRVRY, C{EINR'IR*, NR'IC(OR A, NR*C(3)R",
genic nuary can be used Lo dotermina vimlity end fiiness for NRZCO,R1?, NR'*C(O)ER ', and & halogen, wherain:
H1V-] proteec in the presence of @ pratease ighiblter, in 3 p is en inl from Oto 55
pecordance with tha present invantion. R’* ia o gycloalkyl, n heteracyclanlkyl, an uryl, or o het-
The present inventlon also pravides n methed of praventing croary! in which at leust one hydragen atom is optionally
the: umergance of drg resistunce io ug HIV-iofeoled mammal  swbstinied with nsubstitacnt indepondently solected from the
that inaludes the ndministration of a drug rq'niamnna-inhibil- group songjsting of a halogen, OH, OCH,, NF,, NO,, SH,
ing effective umount of @ compound reprasented by the for and CN; ﬂnﬁl
maln: R'7 und R'? nre indopendently sclected from the group
conaigting af H, on olkyl, an alkenyl, end an alkynyl;
R* {p OF, ==0 (kaiv); or NH;, wherain, when RY = QH, &t
" . s (b s opilanally in tha lomm ol & nrmacenlicully sccepluble
r R 'r 15 ester or prodrug, sad whea RY la NH,, Uy is oplienally n
X L N RS amide, 4 hydroxylarmina, o curhemote, u uren, B0 nlkylaming,
N ~w” o diallylamlno, & protlc saly, or u tetmatkylsmmonium sall;
& Iy H, 1 C,-C, ulkyl mdical, ¥ C;-C, nlkenyl radicul, ar
lle)m. (CHY) R"i wherain § iu aa nloger Torm 0 (o 5, and R' lia
W 2

3

cy:lmﬁkyl,n heteracyclonlkyl, an aryl, or  holerouryl vedicul
in which aj lenet ana hydmgen atom is aptionally yubstivated
with & wubstiteent Indepanduntly sclocted from the group
ar & phermuceniically scceptuhla Aell, b prpdrug, or on eatar conglating pf @ halogen, OH, OCH,, NI, NO;, SH, und CN;
thareof, or B pharmacautivsl composition thereal, whereln: Wis C(0), C(S), S(O), or 5O;; und
A i @ group of tho farmula: u Riws feycloalkyl, hoteracyeloalky}, aryl, or heu;roam
! mdical in which ot lewst ons hydmgon atom! 1 aptionally
subatituted with a gubatituont lndu‘:cudem]y selected rom the
arovp conyleting of abelogen, OR 4 SR'%BOR', SO;R"‘,
SO,NR'R'%, SO,N(OH)R'CN, CRM=NR'¢, CR"=N
| 1 (OR'9), N;, NO,, NR’R! 8 N(OHR'S, COR", C(SIR'Y,
Co,RE, G(O)SH%, CONRUERL?, CENRIR!S, CON

e~ (OH)R,| CEINCHRY, N'R”C(D)R?“. NRYC(SIR',
' N(m-l?c:(mg". NOHIC(RIR'?, NR"C_OTR“. N(OI}
\ CO.R'S. NRIC(O)SR'S, NRICONR'R'?, NR5C(8)

36 NRMRY,  NOHCONRIR!® N(OH)CEINRR!R,
' NRMC(O)NSOHJR o NR!*C(S)N(OH)R’®, NR"SOJR",

. wdN NHSO,NR/*R'%, NRVSO,NHR'®, P(O)(OR'M)OR', un
! allcy), an slkaxy, on alkylihio, an plkylumine, a cycloalkyl, n
' of i

3

-

by

cyclonfkylatkyl, @ hoivrocycloaliyl, o hateruoycloalioyllkyl,
| e 40 an ary), ap aryloxy, an arylening, an aryithio, on arelkyl, an
[l arylaxyuliy), an arylaminoslkyl, an aralkoxy, ao (erylaxy}
alkoxy, un (8rylamino)ulkoxy, an (mrylthio)alkoxy, un aralky-
tomino, an (nry}axy)alkylumln:;l :;1 (arylumine)alisylamino,
133 H oran alkyl, on olkeny!, an alkynyl, 8 cycloulkyl, a a0 (arybigio)alkylamioo, an e hhio, an (aryloxy)alky-
yatlatil, pac i g ,,B?;“f,’c;,cﬁwb K918 ihio, an (arylomion)allyWhio, am (arlthia)alybhio, o het
srocyclonlkylelkyl, & heteraury}, orp hewouralicyl dical,in  eroaryl, ghetercaryloxy, 8 betaroarylamino, & holerarylthic,
which a1 lenut ahe hydrogen ntorm i opjionally subatiruted - wheteranulkyl, s heterarraikoocy, a hoterouralieylamina, aad s
with o ubstitueni independontly galocted from the group holoraory W'}l}k’»‘ ‘ . .
conuisting ofOR?,SR7, CN,NO,, Ny, aid] uhalagan, whereln wherejn R, R _&nd RV gre H, an upsuhitited alkyl,
R? ia H, an llcyl. 00 alkeayl, or aa ulkyiyl ’ “"i:ir:?:“:’nuel.‘: I:tdl::k?gry&hydrogan gtomn of R® is pption
4 2 aco the sumo or differeut and are Indopendant] h Bt Jemst Ot -
sugo:':d fmu: lhu; oup consistiog of Cly o, S?:O, SO,y. “"y, :“"“"‘“‘“.'3“”“‘ : f‘;hmm| ?«‘hﬂ tnnu ha)ugpnho R
MRS ReC(ONN, RIC(SIN, RPOC(OIN, RIOC(SN, R*SC(O) SR S(hg’)’,‘,, , SO,R, SONRVR'S, SON(GHIR & ChL
N, RPRPNCO)N, und RPRINC(S)N, wherin RPand R e 0% R CR "—,‘,N(OR i N NO,, NR R ﬁ‘o,};‘)
independantly seleoted from the group gonsieuiog of , un 35 R 'c@)‘}, LR .CO;}} " C(OSR 'C,(?)NR ,‘,R c
alkyl, an alkenyl, and on alkynyh <S,>,}““ R I.:C(O)ITSOH)R ] C(S)N(EH)R . NR C(?,)
n i'n on integer from 110 53 X ﬁ'c NR“‘C](slS )g Y ON(D‘:”C(Q;% o ';("‘OH)C(‘S’)CROI
¥ 15 & covalent bond, CHR'", CHR' o1, CHCHR'®, O, EBR'“R%:;R\IR"’C((S;L)% "ii‘}" 'T*JT(g‘H)C((Og?‘JR")RW N(O(H;
NRN, or 5, wherain R'¥ ja H, un alkyl, un ;!lkISB)’I, Oor AR o C(S)NR.' R”‘, NR“C(O)N(&H)RW, NR”C(S)N((')H)R”,

-
[

o

u]kynyl; NR”SQ;RN. NHSOIN-R“R", NR"SD;N]‘]R“, or P(O)
Qs C(0), C(8), or 8O (OR'*)(OR'*), than ni liwt one hydmgen siom us said Bub-
R {2 H, an alicy!, on ulkenyl, orun alkynyh, stiruont js optionolly gubatirned wih s bulegen, OR'%, SR"?,
m |8 an integer fram 0 10 6; S(O)R'Y, SOR'®, SO,NR”R“, SD,N(OH)R". CN,

R? {8 0 cyclonlxyl, o heterocyclanllgl, an ary), or u het~ 45 CR*==NR'®, CR!*=N{OR'), N;, NO., NRIPR'S, N(OH)

emary) in which af least ane bydrogen viam is aptlomally ~ R'*, C(OIR", C(S)RM, CORY, COISR'?, CgO)NR"R'",

substituied with a substituant indepandently selscted fomthe  CENRVRYS, C(OIN[OH)R", C(E)N(QOFDR'®, NR'*C(O)
i
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R'S, NRPCER'™, NOBIC(ORY, NOHIC(SR'?,
NR!"CO,R'S, N(OH)CO,R", NR'SC (O) 3], NR'C(D)
NRIPRVT, NRICEINR!R17, NOOH)COINR R, N(OH)

»C(S)NR“RN| NRHC(O)N(OH)Rlnl NR"C(S)N(OH)R“,

NRISO,R!®, NHSO,NR¥R', NRIPSO,NHR', or P(O)

" (OR™YOR'Y).

Dptionally, R* and R® are covalently honded such that R®
and R”, lagethur with tha N—-W bond of lennulu (1), com-
privau 121018 memnbered ring. The 12 to 18 membured ring
can comprise at lasst ane additional hetarontom in 1he rlag
akoloton other than the ohrogen af the N—W bend (0.4 N, 0,
or §) within the ng. In the practice afthe method of prevent-
ing the emergonce of drup resistance in an FIV-infected
imamenl, }t |5 preferablo thut a mutam virns that s capabloal
avolving from tbo lofection hni low finos, ralative fa the
infecting virus, In the presoace of the compotind or combing-
ion of compoundy thai are adminislered.

Ag utilized horcia, the term “olkyl” means p sirnlght-chein
orbrasiched slky} radicul containing from sbaus | to ebow 20
curban nlomé Chain, profsrobly from ubout 1 to about 10
carbon eioms, mors preferahly from showt ) 16 abow Boerbon
atome, still more prafercbly from abowt 1 toiphant & cochon
atoms. Bxymplen of such subslituants includy methy), othyl,
propy), leopropyl, n-buty), sac-buryl, isebutyl, 1eri-butyl, pon-
ty!, iscomyl, hexyl, actyl, dadecanyl, prd (he likm,

Toe (e "alkenyl” meand @ simight-chmo oF branched-
obaln nikeny} rclioal baviny one or more druble bonds and
contalning from obows 2 to nhout 20 unrbon otome chain,
prclorably Grom sboul 2 1o ghow 10 earben vioms, mory
profembly from abowt 3.2 1o aboui B carbon yloms, shi}l mare
preforably from sbowt 210 abowt 6 corbon atpmy, Expmples of
such substituenis inchuds vinyl, ally), 1,4-hmindienyt, innpro-
penyt, and the tke.

The tem “alkynyl™ mouny & stroiuhi-chein or branched-
chaln alkyoy! radicnl having wne of mor p’lp\n bonds und
contgining from about 2 to about 20} carbun olome chain,
preforubly (rom uboul 2 to aboul 10 carbon AtomS, morc
preferably from sbout 2 (@ abowt B carbun ptoms, still more
projorubly fom wbomt 210 about 6 curbon nigms, Bxamples of
auch rodicals includa ethynyl, propyny! (propsrayth busynyl,
nod {he like. :

The term “ulkoxy” means an wlky} cthes padlcal, whorcin
tha wrn “alkyl” I8 dafined 86 nbove, Bxnmplea of alkaxy
radicals Inoluda methoxy, ethoxy, M=propimy, liopropaxy,
n-buipxy, isobutaxy, sao-butexy, tert-butoncy, hexanany, nad

tha like,

The term “ulkylthia” menns on oky! {hloethor rudical,
wherein the term “aliyl™ o defined ks ubwvo, Bramples of
uliylibio redicals include methybihio (SCH,), athylthio
(SCH,CH,), n-propylthic, isopropylthio, n-butylhio, jsabu-
tythia, foc-butylthia, tert-buty o, n-haxyithio, and the like.

Tha e “aliyleming” meana ob alkyl amine radival,
whareln tha term "l 15 deflaed jns sbjpva, Exnmplos of
alkylaming mudicals inviudo methylpraino {NHCH,), athy-
lmins (NHCH,CH,), n-propylamino, juopropyluning,
p-butylamino, jaobutylaminn, weshutylemine, tort-huty-
lamiino, nchoxylamisa, and the like. |

The torm “oycloalkyl” menne 8 mapacydlic oo polycyclic
wlicy! rodlan] dofined by one or marolaliyl carhacyello ringm,
which cun he the same or difTsren! when [ cyolonliyl is o
polycyslic radicol heving 3 lo About 10 cirbon atoma in the
carhooyolic skeloton ja cach ring, preferably about 4o about
7 carbon atoms, more preferably :5 10 & carbonp sloms.
Examples of monacyclic cyslanlky radigals inolude ayelo-
propyl, uyclobutyl, cyclopentyl, gyclohuxyl, cycloheptyl,

°

n
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cyslodecyl, and the Jike. Examples of palyeyclic cycloulkyl
mdicaln incluge dacahydranophthyl, bleyeln[S.4.0jundecy),
adamurty!, and the liks,

The 1erm “eycloalkylulkyl™ mosny an alky! radical o
defined herain, io which ol least onc bydrogen utom oR the
ulkey! rodical |8 roploved by » cycloalicyl mdical 08 defined
herein. Exump)len of cysinalkylalkyl radiculs includa cycla-
hey lmethy, ~gyolopeatylbuty], and the Jike.

"Tha ferm “hetarocycloalkyl™ moans o oyclontkyl radical us
defined hereln (including polycyslics), wherein ul {ewt one
cnrbon which, definan the eerbacyclic skeleion ia subatifnied
with o hateragiom Auch bs, for exomple, O, N, or S, optionally
comprising ane ar more doukle haond within the ring, pro-
vided the ring is not hotemery! s defined herain. The hetoro-
oyuloalkyl profombly bag 3 lo about 10 nioms (memben) In
the carbocyclic akoletan of each ring, prafornbly about 4 10
aboul 7 alomg, rmoro preferably 5 to 6 atoms. Examples of
hetorocycloalicy) radicals include apoxy, aziridy), oxainnyl,
tetrahydrafuranyl, dihydrofurany}, piperadyl, pipuridiny),
pyperazyl, piperazinyl, pyranyl, marpholinyl, and the tike.

Theverm “heterocycloalkylalicyl” eenns onulkyl radicnl na
dofined horain, in which al least ane hydrogen atom on the
wiky! radica] iz repiacs by o heterocyclonlky) radical ns
defined hersin. Bxamplas of heteracyeloalkylatky! radicols
jnclda  2-morphalinomethyl, 344-morphelino)-propyl,
4-(2-|etrahydrofumny|)-buryl, and tha Jike,

The term Varyl” refers 1o un aromatic carbocyolic redivul,
ne cormonly understood In tha an, and inclndes monveyelic
and pelycyclic aromatics auch ng, for sxample, phenyl and
nephiliyl mdiculy, optionzlly gubatituiad with opg ar mete
subsyiraents aolcoted {rom tho group vansisting of p hnlagen,
an alky), atkoxy, omina, cynoo, pitro, and tha like,

The tarm "arylaxy" means acy! ap defined hersin, whercin
a hydrogen nlam is replaced by un oxygen. Bxpmpley of
uryloxy rudjcals inolude phenaxy, nuphthaxy, 4-fluoraphe-
noxy, and the like.

The term “urylamino” monna aryl o& defined hereln,
whersin a hydropen niom is replaced by &0 amine, Examples
of urylamisp radicals inciudo pheayiaming, aaphiiylamico,
A-nitraphenylamino, 4-aminopbeoylamion, wnd tha like,

The term “arylthie" meons aryl as defined berein, wherdgin

o hydrogen:atom is replaced by » gulfur atom, Examples of

50

55

2

=
-

thio radiculs inchuide pheaylthio, naphthylthio, 3-nliro-
phanylthia, a-thiophenylthin, pnd the like.

The termaraliy?” moan slkyl ar defined heréin, wherwin
an alky) hydrogon piom is replaced by un ary) w defined
harein, Bxgmplos of araliyl radicula include banzyl, phea-
athy}, 3-(2-nophthyl)-bulyl, and the like. .

The (o “aryloxyalkyl” means alkyl ag dofined herein,
whereln an‘alky) hydrogen atom l& roplaced by o aryloxy a8
defined in. Bxamples of aryloxyaliy! rdicale inshido
phenaxyetbyl, 4-{3-sminophenaxy)-1-buty!, snd the fike,

Tha term “arylaminoalkyl” means nlky! as defined horsin,
whereln an alkyl hydrogen atom is replaced by an arylanino
a8 defined hereln, Bxampleg of arylaminoalky) nwicals
include pheoylamtaoctiyl, 4-(3-methoxypheuylamino)-1-
butyl, ond the like.

The term “aralkoxy” means alkaxy &3 defned horoin,
whersin ap nlky) hydrogsn atam is ieplaced by an uryl a8
dufined hoyain. Examples of aralkoxy radiculs include 2-phe-
nyksthoxy, 2-phenyl-1-prapoxy, ond tha like.

The torm “(pryloxy)alioxy” means nikoxy s daflacd
hereln, whereln nn aliy! hydrogee atam Is roplaced by mn
aryloxy psdefined heréin. Funmples of (arylaxy)alkoxy mdi-
ctls include 2-phemonyethoxy, 4-(3-aminephenony )- 1 -bu-
toxy, and }he Tika,
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The wrm "(arylamina)aikoxy” means alkoxy a8 dofined
herein, wherzin an elkyl hydrogen arom in roplaced by-an
arylumino as dofinad herein, Enamples of (arylamina)nlkoxy
redicals Include 2-(phenylamino)-sthony, 2-(2-naphiky-
lamino)- 1-butaxy, and the like,

Tha term *(arylthio)alkoxy” means olkony W defined
heroln, wherein an niky! liydrogen stom is replaced by an
ury)\hio ag delined hereis. Bxamples of (rylthio)alkony mdi-
cols incinde 2-(phenylthio}-cthoxy, nad the liko.

‘Ihe lerm “amliylamino” means alkylamino ua defined
harein, whereln an aliyl hydrogen atom is replioed by en aryl
a¢ dafinad hereln. Bxamples of aralkylamine mdicaln inainde
2-phenethylomino, 4-phenyl-n-butyluminn, and the like,

The lerm “(arylaxylulkylémine™ meuna sikylamina o5
defined horeln, whersin no alkyl hydrogon nfom la roplaced
by an aryloxy os defined herva, Bxamples of (aryloxylalley-
jomino radicale include 3-phenoxy-n-propylaming, 4-phe-
naxybutybamine, and the like.

“The 1arm “(orylamino)aliylaming™ means nlkylumino a8
dofiner hereln, whertin an elky) bydrogen ator i repluped
by an arylamino as defned terein. Bxamples of (arylamino)
vlkylamina mdicals include 3-(naphthylamina)- 1-propy-
Jaminn, 4-(shonylaming)-1-hutylamine, shd the Wike.

The tem “(arylhin)lkylamnino” muowms alkylamine ns
definad harzln, whersin an wlky! hydrogon olom 14 replaced
by aa aryithio ne defined horoln. Pxamples af (arylthio) afky-
Jamino radionls include 2-(phamylihia)-wihylamino, und the
lites. '

The jerm “oralkylthio™ means alky]thio os dufined herein,
whersin an slkyl hydrogen wom L4 replaced by an aryl as
dofined heroin, Exumples of arolkylthi radiculs includo
3-pheny)-2-propyiihio, 2-(2-nephthyl)-ethylihia, ond the
ike:

The term “{aryloxyJalkylihia™ means aligyltblo as defined
heroin, wherein an alicyl hydrogon atom 13 roplacad by on
aryloxy a8 defined herwin, Examples o (aryloxy)alkylthio
radioa]s bcluds 3-phenoxypropylibio, 4-(2-fuarophenoxy)-
butylibio, and the like.

The arm “(arylamino)alkyhhic” memns alkylthio o
defined horein, wharein an alky] hydyopen mom |8 ropinoed
by an arylamino as defined herwin, Examples of (arylamina)
alkylhio radiculs include 2-(phunylumluo)-nlbyl!hio. 3-(2-
nnphthylamine)-n-propyithio, and the Hke,

The torm “(aryithia)alicylthiv" menns allylihin as definod
berein, whergin un alkyl bydrogon atem 14 repluced by an
arylihio ug dofined berain, Bxamples of (arylhic)olkylthio
redicals includa 2-{oaphthylthio)-oihyhhio, 3-(phenylihio)~
propylthio, nnd the fike.

The term “beteroury!™ maany 1 mdics! dofined by uo tro~
mutio hotaracyclic ring A commpnly undlarsinod in the ar,
including menocyclic mdieals such ps, for exoimplo, imidu-
zole, thinzalv, pyrazolo, pyrmale,  farang, pyrazoline,
thiophena, axnzole, jsoxazol, pyridine, pyvidane, pyrimidine,
pyruzine, und iriazine mdicals, and el includiog palycyclios
such us, for example, guinoline, isoquinoline, lndola, nod
bonzothinzole redlcnls, which heteroary! radicals nre aption-
ally substituted with ana or more subslitvanis seletted [rom
the group consisting of & halogen, un ulkyl, alkoxy, nmino,
cyano, nltra, and the like. Xt will be uppreciaiod thal the
hetarocycloatky! and heteraory] subytithanta can he coupled
I the compounds af tha praeent invention via & hetematem,
woh ag nitrogen (e.g., J<imidazolyl;

The term “hoteroaryloxy” meuny hateroaryl os deflaod
heri, whoroin u hydimgen plom ap the heteroary! ring i8
replaced by oo oxygen, Heivrouryloxy rpdionla include, for
example, 4-pyridyloxy, S-quinalylony, and the like.

S
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The term "‘hetsroarylamino meana hetermary] fu defined
herein, wherein o hydmgon siom on 1he hateraary! ring i1
replaced] by an nilrogen, Heteroarylamino mdicals Include,
for example, 4-tiazolylumina, 2-pyridylemion, und ihe like.

The torm: “hejercarylihio™ menns hetoroaryl as defined
herein, whesein o hydrogen atom on the heternacyl ring i
soplaced by s sulfun Heterverylthio mdicals includo, for
examplo, 3Jpyridylthio, 3-quinalylthlo, 4-imidozolylthio,
and the like,

The term “heierourlkyl” mesns slky} us dufned hamin,
wherehn pn ulkyl hiydragon niom is replaced by n holeroaryl a8
defined hargin. Bxamples of heteropralkyl rdicals include
2-pyridylmeshyl, 3-(4-thinzolyl)-prapy}, nnd the ke,

Thu term “hotorouralkoxy™ moany utkoxy sa defined
hereln, whepein an slkyl bydrogen atom is repluced by a
heternary! #s defined herein, Exnmplas of heteroaralkaxy
rudicals Include 2-pyridylmothony, 4-(1-imidazolyl)-butoxy,
and the like.

The v “hetaroaralkylomine” mecans alkylaalio 24
defined hergin, whereln an alkyl hydmgen atam ki ropluced
by b heteroary) B dofined heveln. Exomples of howrosratly-
Jamino mdiculs laclude 4-pyridylmethylomino, 3-(2-fra-
ayl)-propylamoino, and the 1lka.

The term, “heterouralkylthic" meuns alkylihio gg defined
herein, wherein an aikyl hydropen etom is replaced by n
hetarnory! s defined herein, Examplas of hetaroaralkylthio
radicnls incjude 3-pyridytmothyhhio, 3+(4-lhinzaly!)-propy-
Ithio, and the like,

In the compownd of Formulu L, A ik profombly a group of
the formule;

R? 18 Hor apalkyl, sn olkenyl, a cycioaloyl,u oycloalkylalkyl,
on ary), sn amlkyl, & hoverocycloslicyl, @ betarocyclonlkyla-
Tkyl, & heteraaryl, or o hetaronratiey) radical, in which nt leaf
osno hydrogen &tom s optionally subslituied with a subslin-
on) jndependently aclected from the group sonsiating ol OR’,
SR, CN, NO,, Ny, axd 8 hlogen, wharein R is H, en uasub-
stirwted alkyl, ar an unsuhsitted atkenyl; Y and Z are tha
somo or difToron) and are indapondenily selected (ram the
group comsisting of CH2 O, S, SO, SO, NR” R*C(QIN,
RIC(S)N, RPOC(O)N, REOC(S)N, R'SC{OIN, R*R°NC(O)
N, and RERONC(S)N, wherein R® and R” are indapondantly
selecied [rhm (he grovp consiuting of H, an unaubstitiicd
alkyl, and un wnsubgtifuled alkeoyl; X is a coveleol boud,
CHR", CHR°CH,, CH,CHR %, O, NR', or 8, whersla R
i ¥, u wngubstinited alkyl, or an unsubstinied plkayl; R? iy
Hp C)-Cq alkyl radical, or 8 C3-Cq alkenyl mdicul; R and
R, ne defined with rospeci 1o R7, are indeponduntly seleciad
from the gronp congieting i H, anunsubstinncd alkyl, wnd s
unaubstituled alkeny! radical; R? I OF, NH,, or NTICH,, W
18 C(O), C(S), or SOy And R° iy w cycloulicyl, heteruoy-
clonikyl, aryl, or betarooryl sadical in which 1 least ano
hydrogen plom is aptionully substinuted with # subatiruens
independently selacted from the group cnnliudnp of & halo-
gen, ORM;SR'3, CN.N;, NO, NRR’%, C(O)R™, C(SIR 1,
CO,R”, alxo)salsl C(O)NR“’R", C(B)NR”R", NRnc

1 e R e
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(O]R", . NR"C(S)R". NR”COTR“. NR"C(O)SR"‘,
NRISC(ONR'R"?, ond NRVC(SINR'PRY, an vikyl, o0
nikoxy, un alkylthio, an alkylamine, acycloulkyl, acycloalky-
lalky), a hetcracyclonlkyl, n heterocycloalkylnlkyl, B ary) b
ntyloxy, an arylamino, rn arylthio, on orulkyl, sn nryloxy-
tlky], en urylaminoalkyl, uo aralkaxy, an (aryloxylpikoxy, an
(arylapsina)atkoxy, an (aryhhio)alkoxy, vri amlkylamino, an
{aryloxy)alkylamina, on (arylomino)alkylemino, oa (oryith-
io)allylamina, un aratkylthio, o {aryloxy)alkyithio, an (ary-
Jurainoulkyithio, an (aryhide)aikylthio, o heteraaryl, u hot-
aoaryloxy, » heleroarylaming, @ hetsmarylthie, 8
heterosralky), a hetcronralioxy, 8 hetaroamikylumino, nod &
seteroarplkyhiltio, wherein R'”, R'", apd R'7 nre H, nnupaub-
gtinsied alky), end an unsubatitusd alkeny}, yuck thot whes ot
Tenst onc hydragen atom of R? ig aptionally subatituted with a
anbatirnens other theo  halagen, OR'S, SR, CN, N;, NO,,
NR'R'S, CO)RY, C(BIR', cor¥, coSRY, C(Q)
NRVR'S C@NRVR', NRMCOR', NRUC(RIR'®,

0

5

NRI’CO,R™®, NRIC(O)SR', NR,;C(ONR'R'?,  or 0

NRMC(S)NRI®R!7, st least onc hydrogn Aiam on sold gub-
stitwent imached 1o R® is aptianolly subsiimled with & halo-
gon, OR3, SR, CN, N3, NO,, NRUR! sC(Q)R'3, CSRY?,
CO,R*, C(O)SR"’, CéO)NR"R"’. C(S)NKPR'Y, NR'“C
(O)R", NRPC(BR', NRUCO,R'®, NR'*C(O}SR',
NR“C(O)N'R'QR", or NR”C(S)NR' RI7,

]

1t 9 further preferred that when R 15 on &lky} oran alkonyl -

rodlcn) (i.e., an alkyl or un alksny] aubstituent), then tisa
€,+C, alkyl or, in tho cass when R 1s pa nlkony), it 18 n C5-Cq
alkenyl, When R? is u monoeyclic subatirant such ns, for
example, cycloaliyl, 8 heterocycloptkyl, uo aryl, or 1 hel-
oroary), it proferahly comprises 4-7 membery \n the ring that
dcfines the rmonasyclic skeloton, When R, R® or R® 15 on
oosubatiied alkyl, it ie preformbly C,-C, unsubstifuied
alky}; und when R, R! or R? ju au ugsubzlivied alkeny), it is
proferahly 8 C,-C,umsubatituted alkonyl. The ring deflned by
R preforably comprises 4-7 mambers o¥, in the oasc of poly-
cyctlcs, cwoh ring camprises 4-7 members. When RYIa (CH,),
R, the ring detined by RY preforably comptises 4-7 mems
bers, ar, in tha-cone of polycyction, each ding comprifow 4.7
momhers, Whaa citherafR'? ar R s an unsubatitaied atky},
Jtis profornbly 8 Cy-Cq unsubstitutad alky), nd whoa elther af
R'or R is an unsubstituted alkenyl, U i u G-Ce unguhsl
mied ally). When R i a cycloalkyl, » heterocyclolicyl, an
ary), or o heloroiryl, the ring defined by R™ preferably som-
priscs 4-7 membars, of, 10 the orsc pf prlycyciios, cach ring
comprises 4-7 members, Whon R* |4 a cylealicyl, i hetero-
cyclonlkey), ary), ore hoteronryl, the ring definad by R® prof-
arnbly comprise 4-7 mesnbars, ot In Ihe cago of palycychies,
coch ring comprises 4.7 members, and whos R® {3 substitutad
with a substiteal that is un aliyl, un alkylthio, ar un alky-
Tumino, it 1s prefierred thul the subst{knt comprises from ong
Ta mix earbon atome, und when R? |p subatituled with o auhs
stituent thot is & cyolaaliyl, n hetorocyslontkyl, an aryl, ar 8
beteraaryl, ho ring dnfined by the wybi lituon profembly com-
prises 4.7 memban or, IR Ihe ctga of palycyctlen, =ach ring
comptiAos 4-7 members.

In o preferved embodiment, the method af praventing the
amergoncoal rsislonee o nccordapco With the prasent inven-
tion includes ndministering B ocotapound of Formuls .
whereln Qis C(Q), R s 1, and W (s C(O) or SOy 1 furiher
preforred emhadiment, Qs C(O), R T, R* i OH, W in
S0,, tid the stercochenical arlepytian of tha asymumettic
contera is reprascnted by Tormuln (1A) or (1B) halaw:

22

{1a)

as)

Tt ig furthes proferrcd they R is » monoeyelic subsiitent,
proferably go aromatle KiRg, which Is preferably ¢ mhatiwied
tenzena ring, a6 illustrated by sho Tormuta:

)]

N

(CH, R

whorein AT is phenyl which iu optionnlly subujituied witha
substifuont seleated from e praup consivilep of methyl,
amina, hydraxy, mcthony, metbylthio, hydroxymothyl, ami~
nomathy}; and mathoxymathyl.

1n & preferrad series, Y und 7 arc a¥ygen plome, A s 2, the
resulllog bis-tetrelrydioflumay! rng Eystom hRs tho stere-
ouhemicql orientuficns ilfugtrted in Forulse (1C) mnd (1D)
abave, m.is 1, and R® I8 pheny), in which cesa the compannd
13 rapreagnted by tha formula:

(e)

ar
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wherein Ar is o phonyl which is aptionally subitlmted with 6
substitnent scleored fram the group congixting of methyl,
omine, hydroxy, methoxy, methylihio, hydroxymethyl, Broj-
nomethy}, and methoxymathyl. When the compound ir 8
compound of Formula (1E) or (IF), wharoin o) lenst ane
hydrogen atom on Ar substituicd with o subatjvent scleoted
from the group cansisting of maibyl, armino, biydroxy, meth-
oxy, methylthia, hydraxymethyl, and methoxymethyl, i is
furiher profurred that X 14 an pxygen. Sl noy prefarably, X
ia an oxygon and R® 16 laohutyl. Suiwble Ar suhstimants
incinda pheny) groups that ore guhstituled a1 the pars positlon,
the tetn pasirion, undior ibe artha posltion; Bxamples of
suitable Ar subslituents are showa in Tybla 4, and in PIas. 3
and 5A-SD, .

A reshitance-inhibiting efJeciive imgunt s i amouni euf-
ficient To produga an in viva drug cancentration or leval in
whiah the biocheraical vitality of 1 nwtan HIV i lower then
the blochemical vitality of the HIYV (pmqusnr) infecting
the HIV-infected mammnal, For exampl2, & reaistance-inhib-
ting eftoctive amount |3 an ompunt sufflelent 10 produce un In
viva drug eoncontsation or level where thei valuo [or hio-
chomicn fitness Is less thun one, when ql:lnnninud by the ratio
of the biochemical vitnlisy af the muisnl © the blochemical
vitnlity of (he predocessar- Tha ca cun be admink-
tered to o wildype HTV-infocted mammal ta provent tha
smargense of first Hao rouistande, or 1t pan be edministered Yo
» mummal infectod with a mutant-HIY 1o provent the emer-
genoe of drup resisiunc® du 1o further mutalions.

The compobnd is preferably adminimeredjin the form of'a
pharmaceutical compaditian, The rmaceutical compash-
tlon preferably Includos o pharmasau lelly ucooptabla oer-
rer and u resisiance-nbibitng nffeoljve amjount of o least
ant of the laresaid compannd, ulone nrin cambinution with
another antiretravir| compound mch gs, for axample, B wild-

pe FITV prolcute Inhitltor, a mutunt TV pelroyiral pratepsa
inhibitor, or 8 reverss transeriptnse inhibitoh. Genarnlly, the
pharmacoutical rompoeiition of the qreseuf invention com-
prices @ reslstanco-inhibitiop effeciivg Brount af at least one
campouad of Formula (), rs disclased borsin, and u pbarma-
ceutically accopiuble carrior. .

In 0 proforred smbodiment, 8 phnrrpnaeuﬁcal GUINpOBILIoR
a ndrainistered that comprises @ reslpmmnuedinhibiiing affec-
tiva ameunt of at lenst ona campoy 1 of Formula (JA} or
Formuls (IB),ora pharmaosutically uicapiuble salt, prodme,
or estor thoraot, and & phanmacontically accephblo carrior I
a further preformed emhodiment, the pharmaozution) compo~
silioncomprises u :aaiulnnce-luhibilirrs p[Taglive smountol &l
\oast ene compavnd af Formula (c ‘
phprrmaceuticnlly accoplable aalt, gy or eator Wereod,
and o pharmaceuticelly neceptable I.n-\cn Tn o highly pre-
forredd emhodiment, the pharmocey ical composition cord
prigeu  rosistunce-inhibiling offautivis gmojicl oF 8T eant 0Ro

H

v
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compound of Farmuln (1E), aud pharmaceutioally acceptable
gnits, prodrogs, and celers therend, and o pharmacaulicnlty
necapiuble carmer.

Pharmaceuticelly nooepisbla carriem nre well-known @
thaue of Xl i the art. The choico of 8 cprrior wil) bo deter-
mined in part by the particulos composition, bs wel) a8 by the
particular of udministration, Accordingly, thure ara 2
wida variety of suitable formulations for adminiatration in
necordunco the present invention.

The phermegeniicul composition may be sdministered In
farm snitehle Tor ora) use such as, fir oxample, tablets, -
cher, lozengon, nqueols or olly suspendlons or wolutiany,
dispemsible payvdens or grunly, smulsions, hnrd or voll cup-
gules, syrups or clixini, Composilions intended far orul uc
mny be prepared accordng fo opy method knowa in Lhe anl
form the manpfcture of pharmaceutical compuwsitiona, und
yuch compogiions oen contoin one of more agonia suchus, lor
cAminplo, sweotcning agealy, flavoriog agonts, colaring
pgents, bod pgeserving ALene in order ta pravide a plwrma-
cuutioally clegunt and/or palsluble prepamlion. Tublels can
contain fhe activa ingredient ip ndmixmire with non-taxio
phann acoutioplly acceplable cxaiplents which are suitable for
mamulhoture af isblos, Such axciplenls can be, for exumply,
iner diluemta guch 83, for examplo, culcium curbonalb, luee
\ane, calciuny phosphate or sodinim phosphate; granuleting
and disintogrining agemis such s, for example, malza slarch
or piginio aald: binding agents guch &g, for eample, starch,
gelatine er gcocin, and Iubrlcating ageme suoh as, for
axumplo, stevlc ncid of talo, The 1ablels iy b uncoalod or
lhey may be ¢osted by known tephplgnen 10 dolsy disiniogm-
1ion and absorptios in the gretraintesting] tract and therehy
provide u metpined sction aver a lopger period. Far oxample,
o ima deluy material Ruch es plycory| monorleuraie or glyc-

_ cry} distoamie Blonk or with 1 wax rony be cmployed,

[

or Formula (ID), or 8

-
o

. liquid prrs,

Formulations for oral uge Aldo can o presoptod o hard
geletin cupsyies wherolo the wotive ingredipnt is mixed with
aniner soliddiluenl, [br sxumple calcium carbonule, caloium
phasphie of kaakin, or 88 mofl gelutin cepsules whereln the
sottyn ingrodicnl i mixud with waler o B0 oil medinm, for
example orophis oll, pesnut ofl, fiquid paraffin or olive oil.

Aqueavs ?usponlionu typicolly sontaio the Rctive maferinla
in admixiueg with excipients suitnble for the minufacture of
uqiiecus sueponsions, Sush exolpients are ausponding Bpantd,
for exnmple, sadium carboxymethyl cellulose, methylcolls-
Jose, bydroxypropylmethylesliulose, aodium lginnie, poly-
vinylpyrrolidone, g Sengavanth And gam acocis; disporsing
arweting ogenta mny ba g paturul-accurring phosphatido, (or
exumplo, iepithin, ar condensniion products of sn stkylone
awide with fatty acids, forexample polyoxysiiylena steurate,
or condenaption praducts of ethylone oxide with Jong clmin
alighnic alcohols, for exomplo hopludecacthylenooxycat
ang), or candensatian produsts of nthylene oxide with partial
oulars derivpd from futty acida snd s hexitol such ag palywry-
ethylens soibitol monoglente, or condensation products of
cthylono axide with partial csters derived from fafty welds and
hexital pobydidos, for examplu polyanysthylone sorbitan
mano-olents. Tha aqueous guApendinng ke can cantuin ANC
or more preservatives, for enample, ethyl or nepropyl pehy-
draxy beazogie, tho or mose coloring speots, ohe oF mare
flnvoriog apanis obd ona or mare sweerening agants auch os,
for expmple, SNCroRSs Of apccharin.

Qily ansions mAy be formulated by snspending the
active jngrpdicnt In 8 vagetnble ofl, for example arnchis ail,
oliva ail, sgasma nil ar cocomst gil, or in minersl ail quch as
. The ol suspensions muy oonein « thickoning
agent, for rxamp]: besawax, hisid paraffla or cetyl sleahol.

Tt

P aplang FPRYATILIN
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Sweerenlog ngents, such ag those sel f4rih avao. nnd Revor- The eompauition can be made jolo an goroso] formulation
ing agentn may bhe pdded fn pravide a gnlainhle arel preparm- {a be ndminiatared via inhalation. Buch perosal formulationA
tian. These compositions con be prossved by lhesdditionof  canbo placed |ato pressurized peceptable propetlants, such as
an enifoxiduat quch us, for cxample, agcarblg scid, dichlorodifiuoromalbans, propanc, alogen, and the lke.

Dispersibla powdcrs vad graoulis sy iloble for preparation 5 They nlee con be formulnied pe phanmaeccylicsls for oon-
of ah aqucous suspension by the additign af” “*E\I:I' providethe  prosmred preparations such oz in & pobulizer or an wlamizer,
active Ingredient in odmixture with a|dispessing or wottiniy The formylations o ba presentod in mit-dose or wwil-
agent, suspending sgaat and one or myre prn'Pervativr.u, Sut-  doseseeled gontulnars, such 28 ampules and viuls, and con be
able dispersing or welting agents and ;uspori)dlng agents are  uloredin afreoze-dried (tyophilized) canditian mauiring only
axemplifiad by those ulready mentioned nhove, Additional 10 the uddiilon pllie siorilo Mquid exciplont, for example, waior,
excipienty, for axnmple swastening, Bavoring and colaring for injectiona, immedisiely prior to uss, Exiemporansous
ngants, also mpy ba presenl. T injection nalutionk and suapenions can b preparad from

The pharmacentica) compofitlon alya can bondmintstored  mrile pawdars, granules, and fubles af the kind previously
in the form of oll-in-waler smulsions. The ally phoss 0An bou  desorlbed. |
vagemble ail, for example, olive oil or niuchls cils, or R Any mitablc dosnge level can be employed {n the pharma-
minera) oil, for oxomple liquid paruffip ar xturen of these.  ceuticnl compasitions of the prasent Invention. Tho dose
Suilable emulsifying aganls may | sarurnlly-coourriop  ndminiatoref] lo an unimal, parsioularly o humag, in the con-
gums, for example gum peacia or gui |rnuutcunm. polurelly-  text of the present jnvention should be sulficlent 1o cffect 4
weourring phoaphatides, for example gaya bonn leciihin, sad  prophyluctic ar therapeutic response in the unimal aver o
estors or purtial eslem derived from [any dcide nnd hexitod 20 resgonsbie fime frmme. The amount of nctive ingredient Lhin
anhydridos, for example sorbitea Mo s-olenls, aod condes-  conbecombined with tha aarrler materinls to produoe 0 alogle
satlon products of tha said partial wuldry pnd uthyloge vxide,  dosagsform will vary depondiagupan the hast trested rnd the

for oxample polyorycthylene sorbijan jono-oloalu. The  penicolar modo of adminimwation. Tho size of the dose also
J d

=
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w
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smulsiony alo cEN contain sweslenig un flavoringegent, Wil bo determined by (he exisiencn, i, und exienl af any
The pliarmacontical sampositian alsa o ke adminlatered 23 adverse sidp-sffocts that inight ncsompany tho adminlatration
i the farm of syrupa ond elixiys, which u llypiuully formu-  of  particylar componttion, Suitahle doses and dokge regi-
Infed with pweelening bgents such a3 for oxnmpla, glycerol,  mena for the prevention of drug resislanca cun be dotermined
sorbita] oF wwerogs. Such farmulatigne glgo cun confmin a by comparisons 1o antireunvire! shemotherupotic agents
demulcent, p pregervative and flavoripe und colaring agants. ot are kngw # inbibli tha proliferstion af 8 relrovirus in nn
Further, tha pharmucentical comp dilion can be udminis- 10 infeeied ioulvidal, The praforred dosage it )ho amount thi
tered I the form of a storile injepuihl preparation, for  results in the inhibiton of tha amergenca of muwmnt drog-
cxample, »4 0 storile Injoctable aqucous of alcagunows suG- reslatant reWoViruses, particularly the cmcgence of moulti-
pension. Switoble ausponaions for parentersl pamintamstion  drug-reafsiant rotraviral IV, without wigni ficant side clTecta.
can be formulatnd docording o tha kmvﬁ'n url neing thoso  1n proper fosed and with suitable administration of cortain
suitable dispersing or wetting egoenty and susponding agente compounds, » wide Fange of antirstrovirnl chemotherapowiic
which have beon mentioned sbave. K mua‘,ﬂoq- sulmblofor  campositlons ara posalblo. A suiipble dosa inchudes o doue or
piiventarul adminlsmation include, e uxnrtp)a, pqueonsapd  dosuge which wovld ba insufficlent (o completcly supprast
pob-Agueoul, |solonic Alorile Injectipn aolutioas, which cun tha growih of a wild-type or predcassor visus, bul wauld be
caninin anti-axidants, buflers, brota fantuien, end tolwas thal  wulficient {o inhibit or cevtivoly suppross tbe grawth ol a
ronder tho fnrmulation igotonic with b blc!nd of the ntondled a0 mwiast.
reclpicot, and nqueotis od BOR-aqLEOUE terilo Buspensions In pecagdunce with the preseal invention, the compound er
tht can locluda suspanding agentuysolubilizers, thickenipg  cumposliipn can bo udininistered in comblaation with ather
agents, stabillzers, and presorvatives, The slerile lnjociable antireiravirs) compounds snch s, for oxumple, ritonavir,
prepurstion cun bo a solUtion or  spEpun ian in ¥ JOD-DXIC  Bmpronavin saquinavir, indicavly, AZT, ddl, ddC, DT, lnmi-
pearonterally-noseptable diluent ar 4 Ivent, for exumple, b& u 43 vudine, 3 I'C, and the liks, an well o5 ndmixtures and combl-
solwtlon iu water or 1,3-butanediol Amgng the Recuptablo  nations thersof, 1n n phormaceusioully accepteble camior. The
vehlclos and solveatn that can be caiployed, for example, ara  Individusl daily dosages for these combinations cap range
water, Ringer's salution and isetonjc endjuns chloride solu=-  [rom abouf ane-fifth of thn minimelly recommended clinicnl
tion. Tn nddirion, sierfls, fired piz qra conventiona!ly dacnges 10 the meximum recommended Jevels fbr the enritics

emplayed & 0 solvent or suspeading § jum. For thig pur- 50 when they sre glven singly.
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posa any bland fixed all can be emplayed {nchuding gynthetic The prytent invention also provides nimethod of preventing
mono- of dighycorides. 1o addition famy! ncids such o5, v the ance of multidrup-redistant rolrovirusses b an MIV-
axampls, olulc acid find usoin the graparglion of injectables,  infectnd ammal, whigh method camprises administering

Purther, (hs compound cun by adm nlsjerod in the formof - the | 8 mulidmg reslalonce-inhibiting effective

supposilaries for rocio] administrglon of the drug, Tbeis 55 amount ql‘ u compound of lhe presant inventlon, &0 &8 \a
campanitions Gan be prepered by |mixing the drig with u  inbklt the cmergonso of & rawltideug-rosistant ratrovirus in
aulinble non-imitating exolplent which i wlid gt ordinary  tho mamyual. The dose adminisisred to on anhanl, pardcu-
tempomturen but flgnid at the todial temparusire ond will  larly o byman in the context of the pregent invention, should
therefora melt in the rectumn 1 rolgase the drug. Such mate- b anificjent 1o effeot A WicrApeutic reaponsa in she acimal
" rials Wcnde, Tor cxumple, coceaf bitior end polygthylone & overa ragsanablo lime framo. The dosc will be detarminad by
ghyools. Formulolians auhinble for npinu) adminietration cn the strangth of the particular comporition employed and the
be pragunied ga poxairlag, lWmpONsf CreUIs, gola, petas, aned  condition of th Brimol, aw well i the body weight ol the
fuams. onimnl 10 be trontad. Tha aize of the dous will also bo dotor-
Formulations suitable for topieal ulinistrtion moy ke mined the oxis\enca, paturs, Bnd oxlen) pf any adverse
preqonted na creame, gels, pastesy or fopms, contalning, in s side-effocts that might accompany the administrmion of p
addition o theactive Ingredient, suph curricrs i sreknownln  pardculur compaund, Otbor lisuiors which effect the specific
the on to be pppropriafs. . dosnga ipaluds, for exnmmple, bloavailability, metubalic pro-
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file, and the pharmacodynamics nosoolatnd with the particuler
compound fa be adminiatered in » py feular prifant, One
skilled in the art will recognize that tho ppecific dosnge level
for any paciloularpatient will dopend upbn a verlety of fuciora
incIndinp, for exempte, the activity of tla apecifio componnd
employed, the age, body weight, gengrol hieplth, aex, diol,
f\me of administmtion, roufe of sdminidirafion, mie of excre-
tlon, drug onmblnntion, CD4 count, thel potenoy of tha uetive
compound with respect to the perticiar mysant retrovirsl
strn 10 bo inhlbiied, and the severity { the symploms pra-
aonted prior 1o ar during the course of jhorapy. What comstl-
furas g resigianco-inhihiving effeative gmount can he dorer-
mined, In part, by usa of one or mare the neamys described
he prascat invention.

One skilled in the art will appracietofthol sphisble methode
of administering compounds und pha ncoutical camponi-
vionu tra aveiluble, Bnd, plthough mare than one route ¢an be
wead to ndminigier n particular composijion, u particulor roule
can provide o mora immedinto sndor gpore eflestive pooction
ihan snather raufe,

Numerous compounds hiave becn dentificd thet exhibit
potent antiverraviral uctivity, in purticylar ryrovisal proloaco
uctivity, aguingl wild-type HIV. Flaweber, umong the fieed
curreaily FOA-approverd anl jstrovirs} ngenis which are all
known paten) inhiblioss of wild-type HIV, five of which are
poient nhibisors of wild-type HIV pjolenae, none of thaso
compounds hava ibe ubllity o prevent § n pmetgenca of druge
repistance mulatians that aro assopiufed with high lovel crose
resistance, Thus, theso inhibitors da poi have the abllity to
gupprasa the sulficiendy fit muinat reifovicsus Ul can (aod
almoat cenainly will) emerge under tho seleation pressure of
\bosa Inhibitore.

Surprisingly, It hes boen dlscaverkd that compound 32
(sbown In FIG. 3A), which s o patengwild-type HIV inhibl-
lar, posacsses remarkobly potant und unprocedsited browd
speotrun |nhibitory ectivity agatnst 1 panel of repombinact
mutam HIV pratonse 1araets. Thess pnzymes reprosent the
key or primaty yEsistance mutations, nom of which ocokr in
the active site region. Based an Wiy [inding, the compound
wan tostcd ugalnst o prmel of drug glowant mwtam patioor
japluies of HIV and was found to ppsivea brogd spectrum
aptiviral activity againss o wide rEngp of slintcully isolatod,
multiply dig-resistant, humap Imiqunpdeflolency virntes,
Other compounds described horain awad gimilor echivity.
Tho mwani viruges ware obtained fro
had recelved acveral antiviral drugs. f Ithough epplicants do
aot wish toabound by any one purtic Iar theoty, it ia balioved
Ut tha cambination of the bieyclio 1[gand (vli) with izasrere
(i) glves the antlrotravire) compourgl of the pretent inven-
tian the uniquo obility to bind Lo the yative vite of the miaDL
proteases of multiply dmg-resivtaifl humun immunodefl-
dlency viruses gencrully, which trult hes hercroforo not been
reparied with respact ta nary knawn chernatherpentic and/nr
experimental HIV proteuse’ inhibilor, A wild-typs prolimi-
nary sereen was uillized lo dewsming tha nuiirswovinl uoliy-
iy of amaloge pgnindt wild4yps HV. 1t i predicied thal
compounds of Formule (1), which hpve potcnt antisetroviral
or protenso-Inhihitory uctivity agaipst Wild-ype HIV, alko
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and z 8o defiped as rbave. Referring to FIG. 4, umlue (i) Js
nuglenphilioally ndded to azidoopoxide (i), providing nmi-
noulcobo (i), The nmine funcliooul group of uminonlcahol
(i) iu then roaated with jntermediase (iv), whorein L ropro-
sents o leavipg growp (9.8, hologen, N-oxysccinimlde),
which can be ,dls'placed by the amioe vl uminoalcohiel (i), w
provide ezidg (v). Roduction of szido (v), or, whan R* is not
hydrogen, reductivo sminefion wilh widehyda RICH=0,
provides intgrmediale (vi), which is subaequenily coupled
with activined hicyelic ligand (vii), 0 provide compaunds of
Formuln 1. Qf courso, It will ba upprosiaied by a porson uf
ordinory gkill in the art thal thero sro cambinations of sub-
wtituents, Junpliono] groups, R-grovps, and the ke, which are
ronctive undsr particular roactian conditians, and require the
ulitization af on @pproprinte pralecting group or grouRs,:
whicl Bro known In thoart, o engure that the desired synthetic
wnasfonmatipn will mke place without the occurreios of
undesired vide reactions. For example, poesible substituants
8t R® (e.8., IH,) oun be competitive aucleophiles requiring
the atochment af an approprinte protecting group theredn
(eq., benzyloxyourbonyl, ten-butaxyoarbanyl) In prdor
obiin propgr soloctivity In the ring opaning of epaxido (i)
with armine ().

FIGS, 1-3B illusirme the synthesis of o prefermed series of
compuunda for use In the method of provenilag Lhe smer-
gance of resjsiance in pecordance with the presani invention.
FIG. 1, which s & gynthetic acheme for the syothesis of o
particnlar syl fonamide, illuatratce the synthosis afu proformed
isostonic cope, particulady, the sulfonpamide Isosteric core ’
reproaantad by aminoswopamide 15, With reference 1o FIG.
1, nminosul?‘onamida corc 15 can ba synthesized by Inltially
providing azidocpoxide 11 ead subjectiog it to ancicophllic
addilion With amine 12 10 give amiooalonhel 13, which is
subgequently converied 10 sulibogmide 14 by resction with
4-methaxybenzencaulfanylchlaride. Tha ezide troup o 1 Iy
then reducad 10 provide pmincsulfdnenic 15, which cun be
nsod no & coss for synthesizing numerons multidrog-restsmnt
relroviral projeuse Inhibitory ol the prevent Inveation,

FIG. 2, which 18 o reoction schame detalling the preporo-
tfion of hicjclie alcabols, ummics the synthesls of o pre-
forred sorleh of bioyclic igands, particularly bis-felmbydro-
[urans 25 utid 26, With releroace 10 FIG. 2, dilydroluran 21 i3
weated with N-ladosuccinimide in iho prejence of proprmgyl
aleahol to give iodoether 22, which is cyslizad to methyleno-
substined, bin-etrabydroforan 23, Oxzonolysis of the oxo-
methyleno residue of 23, follawed by mduction, piavides
bleyclic rugemic glcohol 24, which i9 resclved \o give, sepo-
rately, bieyclhic plzohol 35 nnd s snontiomaric acetato ester
26, which astior group of 26 Is gubsequently liydmlyzed to
affard enantiomer 27,

FIGS, 3A und 3B, which are reaclion ceheman deseribing
the preporgsion af Two proteade inhibitare, Mustrate the prepa-
retion of [wo prefecred multidrug-roslsiony HIV. pratenso
inhibitors ol the preent invantion. With neference to FIG. 3 A,

b - compound 32 ws Byntbesized by cavpling succinmidocas-
wifl be potent inkibiiora of drug-msisiunca, cve muhipls hionato 31 with aminouw) fonamids 15, Succinimidacarhanate

dmg-rosistance, in wild-ype MV, of even o mwiant thereal.
Tha resisiance-inhibhing compoufids af'the prosent invan-
Jion oan be synthesizod by any suliahle meibed knowa in tha

.art. Thopreferred syntenis methad § gonerally illustrated in

FI0. 4, which is an raproscntation of ke uyrthotic approacho
prepuring 8 praforred sariey of corshounds, whorpin & gom-
pound of Formula () i vynihesized in vevers] slepo starting
from wzldoepaxide (1), wherein R, monp, QWXL Y,

41 waa preparad by reesting optionlly purs bicyellc plechol 25
with disuccinimidy) carbanule in the presonco of 1iethy-
Jamine. 1nhfbilar 34, which posseseen the enuniiomaric bis=
yatrhiydrafurunyl ligand {rebutive 1o inbibilor 32), way pre-
parcd In tha same faghion, excupr fhot the epantiomeric
bicyclic ajcohal 27 was sud inatend of nluobol 28, as illue-
rated in 4:0. 3B.
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The following cxamples further iltusirute the predent
invention but, of course, should not be ponstroed ut In say
way limiting its ecope. ' :

Example |

This oxnmple describes the synthesls of exemplory upoxide
11 (P1G, 1), Which ia uwed p3 an infermadinta in tha ynthesla
of & partioular kerles of componnde within thae ceope of the
preeent joveation, ,

Anhydrous CaCN (4,86 g, 54 mmol) was ndded 10 4 solu-
\ion of tulndiena monoaxide (38 g, 540 mmol) In anhydrous
tatrohydraturen (1.2 L) ond the regulting mixuire wes stirred
a1 —78° C. Commercial paenyl magnesiim bromide sajulion
(AMdrich) in sthor (65 mumol) whe added drnpwisa over p
periad of 10 min. The rosuliing resction mixmro wi then
ullowed fo warg 10 0° C. am! It wae con{inued to siir until the
sesoflon mixturo was homogensoue, After this peried, the
reaction minture wou ¢poled 10 ~78* €. and 0.58 nwlo af
phenylmegnesiun bromide solution in tihar was rdded drop-
Wigo for 30 min, The teaction mixtars wys allcwed fo warin 10
23 C. for 1 b Tha reaction was guonched by glow ndditionof
smursied squsous NH,CL (3 20 roL) followad by NH,OH (70

mL), saturated NH,CI (500 mL) and then 3,0 (300mL). The

agueoue Jayer wos thopoughly exiraclad with ethyl acetate
(2x300 mL), The comblned organic layor were dried pvor
aahydrans Ns,S0,, fillered, and concupiiied under reduoed
prossure, The residue whe distilled under vacimm (0,12 tors)

‘w1 95° C, 10 give \rang-4-phenyl-2-bene-1-al (7 5.0 ).

To u suspensian'of powdered 4 A maleoular siaves (6.6 1)
In anhydrous methylepe chloride (750 mL), fitanivm Tetrai-
sopropoxide (Aldrich, 3.2 ml.) and then diothy] D-tarirate
(2.3 mL) wers added. The resitiing nixiwrp wis cooled (o
Y92° C. and tert-butylhydtoperoxide solyilon in isoocinne
{Aldrich, 430 mmol) was ndded over aiperiad of 10 mio. The
mixfiare wn Stirred an edditional 30 ajin and then n solulion
nftrans=4-phenyl-2-butena- -of (32.6 E, 213 mol), In Bahy-
drous methyluns chioride (120 k), wis ndded dropwise
aver n perlod of 40 min ot =22° C, The rcotion mistuns wes
then oged in o fraezar ol ~22° C. for 24 h. Afier this period,
wager (100 mL) wue added 10 tha reoctjon mixture a-22° C.
acd 1he mixture wes allowed 1o wart 1o 0° C. Alerptirring ol
0° C. for 45 min, 20% NaOH In brine (20 mL) was ndded, The
soptlfing mixmure wos than allowed to warm to 23° C,ond was
sitrred Al thiot temporofure for 1 b, Al ihls pesiod, tha layers
wore separated sad the aqueouy layer Wb extmored with
mothyleo: chloride (2x200 mL), The combinod organic lay-
ers ware dried over suhydrous No,8O, ond concentrated
under reduced prosaurs, The residuo wis dipted with toluene
(800 L) and then ovapomtad under reduced predaure. ‘The

osidus waa chromatographod over siliva gel (35% othyl

gecinte In howane 8 chieat) to proyids (2R, 3R)poxy-4-
phenylbutan-1-0l (21.8 B). :

To 8 sobution o ikunium ispropoxide { 12 L) inanhydrous
hanzono (250 ML) wes added wZidotrimethiylsilone (11 mL)
and the rosulting mixture wes refuxed for 6 h, A xoluilon of
(2R, 31)-apoxy-4-pheny thutan-1 -0l (532 @) In anhydrous
benzene (25 mL) was adkled to the ahove refluxing mixmre,
Tho reanbing ralxmire wos refiuxed for additian 25 min. Afler
this periad, the repation mixture was gaalog 10 23° C. ond the
roaclion wos quenchod with aqueowd §% Y,SQ, (400 mL).
Tho resulting mixours was gtirred for | h ool tho layers wara
aoparuted and the aqueous layer wig axtrwted vith ethyl
peetate (2x300 mL), The combined orani¢ loyers wero
washod with saturoled NeHCO, (200 mL), dried aver
Na.50, And concantratet whder recuced priswwro to niord

-
w

w
-4

kL

[~
>

ol
b
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ths (28,35)-2-hydmxy-34rddn-4—phany1-buum-12-al (51p)
f o white yoliq {rop 81-82° C.).

Tu 2 ahimed solution of the azidodiol (5.1 1) In chloraform
(100mL)at23°C,, 2-acetaxyisobutyryl ehlorids (Aldrich, 3
mL) waa addeg. The resulling reaction mixture was gtlrod pl
930 C. {or § h. The reaction was quenched hy addition of
gpturated sodiam bicurbonate (100 L) sndl the resublng
mixrare wea s)irrod 30 mio. The Inyors were sopurstod and the
nqueous lnyer wos extracted with chlorafarm (2x200 mL).
The combineq organio layer was extracied with chioroform
(2%200 ml.). The combin=t organio layers ware drind over
No,SO, and cyaporated under reduced pressure, The rosult-
ing, resldue waa dissalved in snhydrous THF (50 mL) and
aplid NaOMe (2.1 p) wis addod. The mixture wak sfimed for
4 1 ot 23° C. and after this period, tha reaction wus quenchad
with saturnted NH,CI (50 mL). The romulring mixiure was
mincied with elhy] ocelala (2x200 mL). The combined
arganic Iayers wore dried over snhydrous Na,S0, and con-
cantrted undpr reducad praxniie 1o give & roridue, which wis
chromatograghed aver sllica gel (10% ethyl poctate in hex-
nnas) to afford the 3(‘S)mzido-(1,ZR)-cpnny-fc-phunylbmane
11 (3.3 g osnanoll H NMR (300 MHz): CDCI;4 B7.4-72
(v, 5H,), 3.6 {m, 1H), 3.1 (m, 1F), 295 (dd, 1A, 1=4.6,13.9
Hz), 2.8 (m, 3R).

Bxnmple 2

This examplo Hinstmtus the syntheals of nzidonlcohol 13
(F1G. 1), whighcan be kod ok an intarmedipte in the synthesis
ol n praferre serics of the compounds of the present lnvon-
tion.

To & stirregsolution of shove nzidoopexido 11(7¢Qmg,3.7

mumol) in ispropanal (70 mL) wos addod isobuty! amine (Ald-
rich, 0.74 mL. 7.4 mmol) und the resul flng mixturs wis beated
w1 80° C, Tor 12 b. Aftar siris perlod, the reaction Mk wad

coneentrateqd uader reduced pressurc and the residun Wis
chramatagraphed aver silica gal o pravide azidaglcohal 1
(800 mg) as:an mil.

Examplo 3

This example illusuaies e syathesls ol ezidosw fonwmide
14, the strugcure of which i shown in FIG. 1.

To B stimed soluion ol 13 (600 mg, 2.28 mmol) In CH.Cl;
(20 mL) woy added 4-methaxyhenzenesulfonyl chioride (Al
drich, $30mg, 2.52 mmol) and gninrnted nquacus NaHCO; (6
mL). Thu resulting helerogentols mixture wos stirred ol 23°
C. for 12 &y The reuction wes dliuted with CH,C), and the
loyers worg separated. The omgenic layer was washed with
hrina, dried over anhydrous mognastwm sulfate and concen-
trated to drynoss. The residue was chromatographcd over
nilica gol (25% oitiyl acetnie/bexane) 16 provida 900 mg of
azdoavonomide 14. .

Bxnmple 4

Thia oxemple Nlustraics the proparatian of wrlnosulfona-
mide 15 vin yaduction of ridasulfonnmide 14, g shawn in
PlG. 1.

A safusion of 14 (1.53 g) In THF {45 mL), MeOH (10 mL)
and peetio peid (0.5 L), weu shaken with 10% pulladium on
carbon catplyst (200 ) ut SO pai hydrogoen pregsura for2h.
Removal of the cutalyat by fillrmtian aver cclite and concen-
{ration uhder reduced pressure gave u cride residie, which
was diluted with CH,C), (100 L), and wos wishod sucees-
gively with satumted Boueous NoHCO, ond brine. The
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argnmic Jayer wandried over MaSO, And conspntrated fo give
tha corresponding aminosulfonamide 15 (.2 0).

. Buample 5

t

This example domansirasas 1he gyntpensta of smms-2-{pro-
pmgyloxy)-s-lndnmruhydroibmn 22 (F1G. 2).

To o stirrad, Ive-oald awapension of 15 g {66.6 mmal) of
N-iodagnocinimide in 150 mL ol CH,Cl, wes udded o mix-
yire of diliydmfucn 21 (66.6 mmol, 4,67 g, 5.1 mL) nod
popurgy! alcahel (100 mmo), 5.0 g, 5.2 mLyof in 50 mL of
CH,Cl, ovor 20 min. Aler wurming o 247 C. with stiring
ovar 2 b, 200 mL. of watar wera addsd and {he stirring can-
tlaved for | b, The Jayers were soporyfed and (he aqueobs
\ayer was extrnoted with 2x100 k. afH,C),, The combined
orpunlc extracts wore washed with brige salption contnining
pronll amount of Naz8;0; (70 mg), driod aver mnhydrous
Nu,S0,, (lterad, and consentroied. Chromatagrphy aver
pilica gel waing 30% othy! accinte in haxone pfiorded (15.4 1,
92%) thea title iadoothur 22 gs on oll,

.Exnmp)e [

This example illustrates the gynthysie of (O){3nR, 6aS)
and (328, EuR)-3-m:(hyluna-4H—hm(uhydml‘uro-[2,3-b]fu-
ran 23, 6 shown in FIG. 2.

Tu n pefinaing solwlon of (20.7 mL, 77 mmol) irfbutylin
hyxride contalaing AIBN {100 mg) in toluqoe (200 ml) was
ndded dropwise o sahmion of 15.4 g (G1 mmol) of lodalet-
rohydrofuran 22 in faluube (50 mL) overu period of 1 b The
ranutlting mixture wea stirved ol refhux for an edditional 4 h
(manirared by TLC). The mixmre wis then caoled to 23° C,
and concoptraled under reduced prosowra, The residue was
pertitionad betwoon petroleum sther ind aogloniirite 0D mL
of each) and Lbe acelpoitrile (lawer) layer Whs concoptruted,
The residua wan purified by chromatography on silico gel,
uging 10% othyl acetnte In hexnne &R the dluent to provide tho
title produnt 23 (5.84 g, 76%) ea on gdl.

Exomple 7'

Thin cxumple demonuimies the gynthesis of (+)-(3SR,
3RS, nS) and (3R, 385, SuR)-3 -hydmry-a%ﬂ-hexnhydmﬁlm
j2,3-b}frsn 24, 89 shown In F1G. 2.

A stream of pzone wos disporsad intaa gohutlonof 15 (5,84
B, 46,4 mmol) ul ~78°C, 1o 150 mL of methanal rnd 150 mL
ot CHaCly for 30 min. The resulting hlue salition whs purged
with pitrogen Atk calorless, 1ben quenched with 20 ol of
dimathy) sulfido and the ropulting nixmre was allowed 1o
werm to 23° C. ‘e mixiure wos conceninned under raduced
pressyra to affard tho crude ketono, The resulting crude
ketono was dissolved In othaoel (50 mL) and the salution was
cooled 1o 0° C. ond odivm hornhydride (2.1 & 55.6 mmal)
was added, The resction mixiure was atired for oo nuditionu)
2 h at 0° C. und then quanched whh 10% aqueoua citric acld
(10 mk), The resultiog mixture woe conceatajed under
reduged prossurn po (e roside was partitiopod between stliy]
noetato and byine, Tha layers wora pparatod oad tho sqUeTRE
layer wai axprogied with 6thyl soviyle (2x1 00 saL). Thacom-
bined argunle 1ayers were dried ovar anhydrans-Ne,50, and
concontratad cureSully nnder roduced prasgure. The resulting
rosidve ws sbromniographad over silion pad using 3094 sthyl

Us 7,470,506 Bl

32
ucetate in heypne nd tho elnent 1o fumiah (4.52 g, 75%) the

1itlo ruvemic nloohol 24 #y ao oil.

o
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Exumpla 8

Thiy example illustrates the prepumilon of Immabilizad
Amano Lipage 30, which was used 10 resolve mEcomic ami-
noalcohnl 24 (F16. 2).

Commerclally availoble 4 g of Celite® 521 (Aldrick) wos
jonded an p huchner fusnel und wasbed suceessivoly with 50
L of detonized watcr nnd 50 mL o 0,05 N phosphute huffer
(pH=7.0; Flpher Scientifc). Tho washed celha wes thon
added to a syspension of 1 g af Amaao lipago 30 in 20 mL of
0.05 N phogpbale boffer. The resulting siurry wes spread on i
glass diah opd allowed o dry {n the air 8t 23° C. for 4R B
(waight 5.4 B watar coalsns nbout 2% by Fleher methad).

Example 8

This oxample domonstrales the gyntheais of (3R,38S, 64R)
3-hydroxyhnnbydmmm[2,3-b]x\nn 25 by immobilized
liphgo cotalyzed acylation, s Il luetrated In FIG, 2.

Tu @ slimud rolution of rencemic alcohol 24 (2 g, 154
mumo!) ond acetic anhydride (4 & 42.4 amol) in 100 mL of
DME wns ndded 2.7 g (abont 25% by welghtof Yipna PS30) of
jmmobilizad Amana lipase and the resulting suspenalon wes
stirred i 230 C, The reaction was monitoned by TLC und 'H
NMR unalysis until 50% convertion was reached. The reac-
tion mixture wos fitercd ond the Altor cukea was washed
repeatedly with othyl eeelote. The cambined fllirale won gara-
Iilly conosntruled in u rothry evaparutor, keeping the bulh
temperature halow 15°C, The rosidvewns chromatopraphed
aver silica gel to provide BAA mp (a2%) ok 25 (95% s,
a5>"-11.9°, MeOR); {3-NMR (CDC,) d 1.5 (m, 2H), 23
{m, 1H), 2.9 {m, 14}, 3.65 (dd, J=7.0, 9,1, 1H), 3.85-4,0(cm,
3R), 4.45 (dd, 168, 14.6, 16, 5.7 (d, 5.1, 1H); also, 1.21
g of 26 after washing with 5% naueous sodivm corbonato
(457, ap,P°+31,8%, MeOH), 'H-NMR (CDC),)d 1.85-2.1
{m, 2R), 2.1 (5, 3H), 3.1 (m, 1H), 3.75(dd, I=A.6, 9.2, 1H),
3.8-4.1 (m, 3H), 5.2 (dd, 1=6,4, 14.5, 1H), 5.7 (d, 1-5.2, ) A).
Acctnte 26 wus digsalved in THF (S mL) and 1 M aquoous
LiOH solytion (20 mL) was addded to 3, Tho resulting mixture
wos Btiereyd 81 23° C. for 3 hand the ragction was exiracied
with chlojoform (3x25 mL). The combioed organic lyers
wern dried over nahydrovs Nn, SO, and evapornicd wader
reduoed prossure, The residue was chrainatographed over
allics el 1o provide 733 mg of 27 (9% ou; 2 M12.5°%
MasOH).

Example 10

This exmaple demonstries 1o synthosis of activuted car-
bonaies 3) and 33, 6 iilustrated in FIGS. 3A and 3B,

To u ajivred solution of [3R,3aS, 6aS}-3-hydroxyhoxohy-
drafure[2,3-b]furan 25 (63 mg, 0.5 mmol) in dry CH,CN (3
mL)at 23° C. wers added dlsuccinimidy) carbonata (192 wg,
075 mmp!) und tricthylamine (0.25 mL). The resultlog mix=
jure was ptimed 0l 23°C. for 121, The seaction wad quenvhed
with satmrted agueona NeFICO, (10 ml.) and tha mixtun:
wu conpentrated under rechised predshio, The residue was
extencied Witk CH;Cl, (2025 mL) and the coimbined organic
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Jayors wers washed with brina (10 mL) ay driedoveranhy-  omisslon roaxigrm of 306 am (excitstion wovolaagth wes
droua No,SO, Rvapamlion of the salvopl upder redngod 277 nm) waE mobpltored ao 2 function of lime veing Aminco
progsure gave residue, which wea chromatographed over Powman-2 lupinescence speciromaier (SLM Insimments,
silius gel (50% ethy) acolaye/hexane) o (i b (3R.3uS,60R)  nc,), The initin] rate of hydrolysis wes enlonlated by socond
a'hV‘ll“";‘Y“‘,f:“h;;i’°mL°sz3'bR“E”WJn".“g‘l{‘f‘(‘égy‘ ):‘"' S degree palynomin At welng SLM AB2 2.0 aperong sofi-
ansle mg) a o brown ail, Carbamita 33 (BSME)WAR  yero, Kincliv pammelors wen: dolormisied by nonlineur
';:‘;:?:rfom 60 mg of eleahol 27 by f Nowing  similne rogyossion-finipg of Initial rato vmuuubslmuc:ncmlminn
l duo fo the Michnelis-Menten aquutton using progrem
|0 Dnzfiter version 1.05.

. ) . Eor inhibition studies, inhibitors were prepared fs 510CK
 This example Illueirotes the preparatiop of multidrug-re-  golutions ot aifferant cancontrations in dimethylsutfoxide. Tn
sw'Tm HIV inhibitor 32, ns flivatrated I §1G, 3A. a typicnl expariment 485 pl of 0.125M ACES-NaO¥l buffer,
» & slired Bolulion of amine 15 (82 Mg, 0.2 mmol) in dry pH 6.2, conaiplog 1.25 M (NH,),S80,, 6.25 M DTT AND.

CH,Cl, (5 mL)was ndded succinimidy) copbonaic 31 (53 mg, f it
(.18 mmof). The resuiiing solution wea afired 0 23°C. oriz 0% PEG-B0DD, was mixed with § i of Inbibitar atack
solution mad S pl of titrnted projcnée {final concentrution of

i5. Aftor this period, the rzacrion wes queil Shed with saturared :
aqueaus NaHCO, (10 mL) and diluted i CH,Cl, (25mL), }-5 nM) and grelncubstod 3 mia at 37° C. The reactian wed
The fayers wore Bepamted and the orgunﬁ laypr wa3 washed Initlated by the uddition of 5 W of substmte stock salvtian in
withbrine (15 mL)ond dried ovor anhydrnpe Noy 30 Evapo- 70 walar. For dita pnalysts, tha mathamatical model Tor light-
ration of the golvent under reduced presjre piforded o res)-  binding Inhibitors wes uscd. (See Witliama and Moyrizon
ﬁm‘wmoh ;v,:n purlf)k‘d tg mlh;m 8ol ke pﬁt;%;;vhymm% (1979), In: Methada of Bozymol. 63, (cd. D. L. Purich),
yl scciate/exane) to furnish comPEA. MO G 437467, Academic Prows, NY, Landan). Tha duta woro fited
white solid (mp 55-582C.): 'H-NMR (€DCL, 400 MI2); 8 by nenlinear regrevilon unalysis to the cquaiion: V=V /2 «
"1;1.71 @ 525H'¢1 J-i_ls ;1:5),‘79.295-7620 (m, ﬂ-l 5‘)959 (d.zzu. J;Z'.o 5 ISR -EPHI TR, IB) - SR
=5, K 95-3. , m = Pem m
7), 545 (d, 17 ). S.01 (m. 2H), 3.62 (m, TH) m Enzfiter (vorsion 1.05), whera V utd

% 1 1,~R,]) with the progra
1.69 (m, 2N ,3.0-2,7 6, 1.RS (m, l)' 1.64-1.43 {m, U i d . A )
3H), (o":m (“]vn d, 6¥, 525_5 H)z, 6.6 I'(IT] L {m, VY, bra ipiliak velovitles with and without inhibiter, respec-

| tively, K, lu s Michaslis-Menten constant, and S, B, and 1,are
Examplo 12 | . yo the copcentrulions ol sukatrate, Aotive enzymo, ond Inhibitar,
; respectively, Blachemicn) fitnoss for each matent win distar-
Thip exaimple illustrates the proparaiipn of mulldrugora-  mainod by comparing tho biochesnleal vitality of sach mutant
giwant TV inhibiror 33, an illustrsted i F1G. 38, (VEIity ) With the biochomicul vilality of the wild-type
Carbonate 33 (55 mg) was rewciod wilh Bmine 15(82mg,  raferenca (vitelity,.) according la e formuli
0.2 mmal) according jo tha prooedsir entinned ohove 1o 35
provida commpound 34 (81 mg).'H-NM (CDCl,, 300 MHz); [Viily YOI Yy
b 7.69(d, 2H, J=8.8 Hz), 7.28-7.21 {3, 5H), 687 {d, 2H, :
Jas.84 Hz), 5.61 (d, 1B, 1°5.46 Hz), 5. (m, Z0), 18638 whereinvitality is (K)o Kad: The reuha are shown holnw
(o, 7H), 3.58 (dd, 2H, 1=6.6 Ha 3.6 Hz, 3. 17.2.73 (m, 6H),  in'Tubla .
2.17-1,63 (m, 411), 0.90 {twe d, 61, 1=0.5 Hz, 6.5 Hz), 40

Example 11

[¥]
=3

4

| TABLE |
Example V3 |
i 3 . o 12
This example describes the protoco) for the uensifive con- Blashomicl

Bauous Auorogenlo pssay for IV prpesse of the prossat 45 Ry GIM Ko/ Kim Flmons
{oveansion nnd its application, Usiag 14 Assuy, tha inhibltory
pctivity of compound 32 (F10. 3A) wie tesied ogainat the ;3” " "m by
proteumes of wild-typs HIV1 (W) [ond’ vasious multiol WU{,’ b pAt 08
onzymes: D3ON, V32, 1B4V, VAZIfIB4V, MAGF/VB2A, ' 1V a0 .85 v
GASY/LSOM, VE2Fu4Y, VB2T/IBAY, V32VKAS)FS3LY s VazuImY ™ 5 0.7
A'llVﬂB4VIL89M,V32M..33FIK45V ILJATIVARAV, nnd g::\m/;:a <-; :-3:; ‘;-l
20R/361/54V/71V/B2T, which prot W cnzymes are avail- - < : ]
ablo frmp Dr. John W, Brickson, S“ufno\upal Biochemisity },’g};’,"‘;';?, - i o
Progrom, SAIC Frederick, p0. Boy B, Froderlck, Md. - Va2VRASVNALA n 12 o
21702-1201, wpan written roquosl, The Jnhiblition coneoot 15 TIVAMVILBSM '
for wikd-type HIV-1, Kqon /Ky rotia, nd vitality were qleo- V32VLI3F/RASVF 4% 33 o
pured. (Sou Guinkk el al, Biocham{siry, 34, 9282-9287 SILATIVABAY
(1995). Protcase activity Wou moasy a1 valng The Aubmpenic ISV VT a 12 o)

subetrate Lys~Ala-Arg-Vol-Tyr-Phe | (NQ,)-Glu-Aln-Nle-
E"]‘;Ss()njixﬂbm"::::;”" Tnc,). (Sen Peranem et MDA 60 Tha ghovo result demonstnite that compound 33 s v
Typlealy, 490 ul of 0,125 M ACES:NaGH buler,pH 6.2, petent inhibltor of multiple FITV profeacs mis that con-
sonoing 125 M (NHL),30,, 61&5.& M DTT and 0.1% \ip thas primary or key drug rasiaiancs inulstiony, These duta
jurpicd profonus (finnl precict thut compound 32 will have potont nnd brand-gpuc-

PEG-8000 was mixed with 8 W of jtrmic < -
concentration 1-5 nM) ond Incuhated 3 rhin at 37° C. Tha g5 7um rulidrug-resistan antiretsovial activiry. Morzaver, the

renction was ipitinted by the addilion af Sl of aubstmie lock bioshensicul fitsss ol each mutant relative 1o wild type 19
solutian in water. Increase In fuoreqeance intensity af the  cqunl 1o of lews than one in the presonce of componnd 32.

=
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Based on this fitness proflle, it iv bellcved that drup resiatant
viruses cuntpinlog the oharacteristic: utations uasay
Rereln will nas omenge from the wild-type in the presence of
compound 32.

BExuenple 14

36
indcing (NS1), 80 aliquot of viral glock superntans, conin-
Ing 100 TCID;p, Wk onfturad with 1x10° MT-2 ool Ia 8
12-wal] plete, Culiwres wers maintained for four weeks and
were oxamined for syncytivm formation twice v weok, The
resuls ora shown bolow in Tebla 3.

Thic oxample illustratos the patont and brond-spoctum TABLE 3
oultidrug-rorintni sntiretrovirn! aetivily of nn sxemplary
compound of the preseol invenlion. ) ICs M
Compound 32, shawn In FIG, 3A, wes teajad sido-by-side
with four other known HiV-) proteasn inhibitors ugsdnst yorl- Patlony/ Conr
ong wild-type HIV-1 siming (FTV-1ganipannn FTY-10am Bnd  Plowes  Swlatacods patind
AIV-1 ), und routant mullldrg-resisan HIV-1 simlid e (eeToblal) RTV IOV AMY A B
uhmugy jsoluted fram o‘ﬁ:l“ dlﬂhln:;l a(;nnl«:nu who h:d 2]
received numorpuy antivir) drugs, elther i y or in combi- —
patlon. The pationis from which the muinol siraing were lso- : m::";_“l"""" :’:’s . z’:” Z'::; :'::ﬁ <ol
Jared bwd B history of anfi-HIV theragy with o varloty of T 0054 D004
differont drugs wuch ok, for exomple, fhanavir, suguinavir, Nt CHTWiga 001 0anse 0014 08037 BOIM
indinavir, amprenovir, AZT, ddi, adC, 84T, 3TC, ABV (gha- W f >l >l p2p D2 000
cayir), DLV (deluviriding), and PFA, {foscamnua). Tho patieal ? >l D24 034 005 <0BA)
profiles ars shown bolow in Tuble 2, 3 > pas 013 G026 <0000
. q »\ 04 04 001 00!
TABLE 2 g5 NI 5 >1 o4 026 dz4  Qp0d
Prtlen/ o u'w. Mnmhnb;m arom . g >l p37 ol 819 <0
‘gﬁ“ ‘7’3"3;“,) lm;mmn fl:"‘x:-p; ;’;’1‘.:‘:’;""‘ ! K 1 » oM oa2 000
- ¥ > >1 0dr 00U Lo
] w 241,700 61 AET.AW, A, 44T, 3TC
ADV, 1DV, KTV, 3QV, i
. AMV, DLV
2 3 332,700 A6 :g"rl #:.v dgg,vafwc, n:jn\e abov;l lc:;‘; ch:n:-;y d?T:an;“u the bmrld-l;pcctr‘u m
P IRV e and exmraocdjnarity potent pcpvity @ compound 32 againut
1 e eso P AZRUEGITTG  giidiype FIV-1 ind ihe elght i (Terent mulfidrug-rasisiant
4 460 60,000 Bl AZT, il ddC, LD, #T, 45 clinics) leolujes tenled as was predicied from the blochemicul
1‘;5;,’,‘“"- 1DV, 5QV, fiteas profiles in Example 13. Far examplo, compound 32
§ - - 32 AZT, &, duC, dst, 3TC, exhibiis nanpmalar and sub-nanomalar polency agaiast all
. _ _ " *\Ag: wﬂ%&% - {he multidrug-resisiool Bimine testod, whersae Ritonavir, u
ARV, 1DV QY. AMY reasonably potent wild-type inhibito, is virmally Inuctive
7 - — W AZT.d,dic, T e, 40 toward the reslawnl virpses, Moreovor, gompavnd 32 1s about
m‘cm"- FQV, KTV, 9 1a ghowl 150 fimes mora patent ogolnst the mulidrug-
i — - g AZT,4al,ddC, 84T, 3TC, resiplum Viruzes [hun Suquinevin, one of the mam patent

FiA, ARV, IDV, BQY,
AMV

The fenr known chomotherpeutlo HIV protoasa inhibitars
usod far compomilive purpescs in this cynmiplo hove bean
utilized in nctunt buman HIV chemotherapy, ud are:
Ritonaviy ("RTV," Abbott Loharamnion); Indinavie TV
Morck Rescarch Leborstofics); Amprennvie (AMY, Sex
Ghosh ot al., Bloorg. Mad. Chem. Loy, B, 687-690 (1998));
nnd Soquinavir ("SAQ", Rache Rsepich Cenne), The 1Csq
viines (pM) for all five compounds wera determined with
rospect (o wild-type wid mu hidrug-renibtam HIV1.

Tn daiermine proteaga inhibitary activity sgalni muhidmg
rugistamt FITY, the 1Csg'a ware measyred against o ponal of
clinically isnleted mutant HIV isalgten, Tho 1Cyp's word
determintd by ulmz!ug e PHA-PHML oxposed to Hiv-1
(50 TCID,, dose/1x10 PBMC) an tyeget oelli and vsing the
{nhibitian of p24 Gtg protein produaiion es an endpoint.

The 1C,, 'u wern derermained by ufllizing the PHA-PBMC

_ essuy In which target cellE are cxposied to [ITV-1 (S0 TCIDy,

dose/1x10° PBMC) ond inbibition of p24 Gag pruteln pro-
duction lo used 28 an sndpoint. All dmig senaivities wara
perforaed in wiplicute. In orcler ja determine whether the
HIV lsolntes were wynoitium inducing (81} o1 nan-syncitium

a3

known compounds ngainst koawn mulidrug-resistoat syrains
af HTV-1, Patients with viral plakma logds greater than 10,000
RNA, cupies/mm?® are 8t risk for daveloping (btul AIDS com-
plications, There oro 0o offective thesupeutic options cur-
rontly avniiablo for these potionts infosted with theso rouhtls
driig rosiiant vimses. Compaund 3Z ond analogh thereof ore
prodicied lobe polont in prevonlinjg ihe soleclion althes viral
stalns in vivo,

Exampla 15

This oxgmple domomitraies the wild-type antiretroviral
astlvity of the compounds nf the prasont Invandon,

1t is prodion:d thet the activity of the present inveniive
pompounds ageingt wild-type BIV protensa correlnies with of
antivetrovirel  activity agyingl multidmg-rosistent HTV.
Numofous sepounds of the presant invenliop were jested
ppvingy wild-typc HIV (Ste, Ghosh ot #l, J. Blsorg, Med.
Chen Lath,, § GBT0650 (1998)) Bxemplary sampounds,
which demusgiraic potent wild-lype MIV proiease activity,
aro chown below in Tabla 4,
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. D
R » ’ K - Ki{wM) (nM)  Commen
L ' “b/

a ™ " 11 14 Compannd 32
z':' : : < < > a N‘n . {Fe. . AY
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It 15 belipved thal the ehave compounds In Tabls 4 will
provent the emargence of resistance i an HTV-infested
hmman.

Brumpla 16

This sxomplo demonatrmes the anal absarptien of com-
potnd 32 In an In vivo experimental model.

Compound 32 was orally pdminisiered i u rat o n doka of
ubut A0 mg por ki bady mosg, wsing a PEG 300 vehicle us &
carrier, The plasma bload lavels of coropound 32 were moa-
surad over o 24 h pariod afior arn] adminiatralion. Tho msulta
ore shown in Toble 5 bolow.

o

40
prudicted lo be acually Jowur than et for wmpreauyir, a
Jnown drug, Brom thase date, the companads of the prosenl
{svention ara gxpectod 1o hsve excellent in vive alBcacy in
humane, end meinin therapeurically signl fieant lovals over
projonged periods of time.

Exnmpls 18

Thin example doscribies tha inhibitory ackvity of cam-
paunds 35 (FIG. 5A),36 (F1Q.5B),37 (FIG.5C)and 38 (FIG,
51), 1n accordunca with the tnchmigao ditoloncd in Rxemple
13 pbove, te inhibitary notivity of theso compounds wes
{ogted ngainal prolaasey of the wild-lype HIV-1. Compbund

TABLB § 1 36, 37 oud 3§ were alsD fusted apning! profeusod containing
Timg Afee Adpinmtian. Plama Comsen {he deloterious drug resistance agsociated murations VBIF/
184V and GA8V/VBZA. Fitness wne determined in accor-
Voury Moy il (gL dance with Example 13, The results of those uxporiments 1o
0.2u 17 50 L] 10 shown bolow in Table 7-
s s m B
:'.m 90 (10 o TABLE7
.0l m 594 4 .
s et g i , COMPOUND ENZVMB KiM)  KiaKimm Pl
14048 R4y 10 51 -
24.00 1440 B2 #6 a8 wT i 1
16 wT §<
~Thepe sosults demonstruly that compound 32 meiRigIDe VBIFIMV 244 >A9 >0
high blond levela (o8 neorly 0.6 uM nfter 6 hours) loagafler 30 GUYIVIIA 153 s34 »08
ora) adminisirafion, AMhough applionata do oo wish lo n wT 11 \
abound by noy ous particuinr theary, it i boliovod thut the VOIMIBAY 257 a 0a
non-peptida strucruro of tha compaunds of ha present inven~ ’ y
lion muke them leps proge la biokogical (8.8, anzyrontic) gavviza 8 53 14
dogrudalion, and thereby eoniribule o \hwir pralonged blood s W >
Jovels nftor oral pdminigimtion. Fram theas data, thes com- VEIFhY 668 >\ >\
paunds of the presant invention ere predictad 1o have excel- QWVIvela ¥ *8 >l
. Jant oral bloavailubility in humans, ahd maintain herapeuti-
cally sigaifivant bioad lovels over pralonged periods afer
oral adminisyation. 4 These rosults furthor domopiirsto compounds of the

Bxample 17

This example demansiraten tho fnfluenco ol humau proteln
hinding on the antlvirat activity of gompound 32, Savern!

prosent invpntion thut aro potent inhibitors aaingt mwont
protonas, Besed on the fliness profile, it is beticved thef drug
roslamnt Viruses contsining tho chamatarstic mwiations
gssoyed heseln will not amerge from tha wild-fype in the

patent and orolly biosvailable HTV protoane A oors Ihfled  PreBone of compound 37,

Jo hove i vive antiviral pfficacy, Thete fhilures heve been

arcribed, but not dofinitivoly proven, o bo duc ta sxcewive

bhinding 1o human plosma prateins, prrloulerly verum nlbu- Bxpmple 19

min and AAG. The prolein bindipg ugalost human alpha seid
glysoproieid (AAG, 10 pM) and ognlnat human gorum albu~
min (HAS, 300 M) were comparad for compowund 32 and
wnprooavie, 0 arucmmlly rolated analop thal i an FDA
wpproved drug. The resuliy aro shown in Tubla 6.

[

O

Thia exampls further demanstnvies the broad-sprstrum nnd
potent activity af vxemplary compaunds ofthe prosant Jnven-
lion ageinst pnltidrug-yesisiuat clincal jgolulet.

The ICyp valuss (pM) forall campeunus 32,35,36,37,80¢

TABLE 6 # 38 warc detarminsd whis raupect lo wild fype olioical lvalates
HIV-1,,,80d HIV-15,,. Tho fatter Is b monacytotraplc sraln

1) of HIV.
Compabind ] AAG AR The IC,8 forisalated HIV-1 . and HIV-1 5, Ware doter-
= R mema(lax) 0k @X)  mined by oxposla the PRA-simulated PBMC to HIV-1 (50
wopromsle 0038 (1) a8 (6X) 0.023 (190 TCIDyp dpaal1x} Qf PEMC), in the precence of various con-

Thess data domanstnle that the preacnro ofAAGund HAS

in physiologicaily axcossiva pmodnts does oot ndverscly |
alTce the snilviral nativity of corpound 32. From theso dutu,
the ifnlty of eompound 32 for human AAG and HSA la

penireliond of compounds 32,35,36, 37 and 38, and vuing the
{ahibiion of p24 Gag protsil production os up andpoint on
day 7 of cultor (*p24 nisay”). ANl drug senaltivities were
performeqi jn iriplicate. The 1C,,'s for tsolate HIV-1, ,, wore
vlso derermined by exposing M1-2 colls (Zx10%) 10 100
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TCIDgs of HIVL1L,; cultured in the prosonce of varous Compound 32, showa ln F1G. JA, whs Veted against vari-
concentrations of compounds 33, 35, 36, 37 and 38. The  ons mutant mp]}idmg-resislnnl FITV-1 simins clinicully iso-
1C,'s were dulanniged wsing the MTT agaay on duy 7 of lmed from pationts. These lsalales wre oll teicon fiom

) . ined i : paticnts who fhiled horapy un onB or mare HIV proleass

2‘:::: nIr:"u:::?:’e‘Il;: i:?;:b{li:‘;.mmca fn duplcsta. The 5 inbibitora duw 1o high level clinical resistanco. All of these

isalates exhibit high level phonatypic resistance in pntvirm!

TABLE & assuyn agslngy mupy af the commonly e HIV protoase

Jnbibitor drugy. Coyopound 32 wus toafed agaiost thowe mul-

Comp. Gomp. Comp  Comp.  Comp. fidrug-resistant olinical {solutes side-by-sido with knawn
37

%"/ ]é: 1? “:‘:« J ":2“ vo drugs the are commonly vaed in HYV antivira) thorupy,
e ol % ; e inchiding reveyse transcripiaie inhibhars such us AZT, 3TC,
Vi Avey @M () M) @M M ppy DDC, apd D4T, end protesso inhibitars such o3 Indi-
Wi, MI2INTT 000022 0028 ODIT  DDO3Y 0,028 aavir (Tnd),’ Nelfinavir  (Nul), Ritonavir  (Rit.), und

HiVlha PBMC/EM4 000022 002 0034 DA0Z! 0.0080 Saquinavir (Seq.). The 1Cep's for compound 32 and the com-
HV-iges YBMCpM4  QDOD1 001} ORID  BAOID D001 54 porplive dru:: agrinst the multidrug-reaistaot FTV-1 olinlonl
Tsolates, and againg wild-type HIV-1 (W), ure shawn in
Tahla 9n.

The mutant multidrug-repistant HIV-1 sicains cofrespony-
Ing 1o ench pafico), numbered 9.35, were geneticnlly bna-
2n lyzed In rerms of tha nucleic acld Aequoncos of the prateasa
Bxample 20 (PR) nnd v ppriian of tha roverse wranscriptase (RT) gones
‘ from which muistions in thome cnzymes Wora determined.

Thir sxumple further ilustrares e potant and hroad-apec-  The mutetions in the protease and roverse tranperipase ol the

These reulls domonsinute e potont anjireiroviral activisy
of particular componnds af the preson? Invontion,

trym roultidrag-resistan) notiretraviral activity of ap exem-  mullidrug-resistanl virusey ivolated from aich putien) ara
plary compound of the preseat {nvention. ubown below in Table 9b.
TABLE 9a
1B (uM) |
Fatlom

Lolsis AZT TIC DDl DRC  DAT Jnd, Nal ®i.  Ssq  Comp X

9 el DI OJ ays 0ol )OR7 008 053 03135 0000
6 002 138 17 Q.37 1,29 »).25 »1dS 103 03125 Q0017
I ['S L X TR X} pIB 20 002 003 poOl 0001 00004
12 007 vl 0P p.an 1,21 #1325 »1.28 247 »G3[258 QopIb
K] .17 1A 05 izt AR SL3E 0AT 16 »0DIIS NAD4
' 14 .64 24 PV LN AARD Q4) ong 000 08NN
15 830 .25 A2 paz .10 0265 QAT 114 »03)25 000K
1] g7 3708 1S 0.41 180 084 06 134 0138 onol|
17 »123 805 USY 426 D502 0N3 o7 0107 ol
113 nas »33 24 D4R MR DJGD 060 302 0019 DODIY
19 »135 »N.A5 66 6UD 3.0 D784 0,50 294 DOSS  0R0DS
b [Pl S &) B 8 037 254 0501 oS¢ 190 DOR
1
3
}

I [¥.1) a3 238 13505128 2 o o.0u2y
21 102 »1 .25 N 0.6 A6 0173 pAp LAy GO
i 019 »¥.as i azk 1,00 0461 NZA 182 ANDR pAnna

M . 0.0004
[ . 0.0n1v
2 o.00tv

7 0,03 L7124 04l A0 51 (25 297 »0A135 K9
M »25 208 20 0.36 544 10405035 166 >0325

» sl 224 38 0.34 520 05GP 067 0836 0.0S0 00000
W DA at2d 248 f34 242 027D Q53 M Q49 ahme
n s125 28 I 3,11 0251 929 PEd  0O0M  BOOW
R 032 »31.35 B4 o 14} 0273 D22 037 »00123

n 0.50 2135 20 A8 27 033 035 Ol 3052  0.0005
W 5138 »NAS P 113 771 0598 024 1 005D U324
a8 038 »)1.28 170 {346 18.1) 050D G468 16D 0.06i6 0Q.Q012
(WT) D022 DA oMl 0243 1058 002  0.031 0019 D.OE7 .07

1

_ TABLE 9
Teolnts ) ‘ Minutione

T
5 PR VoM Lojot SpATN Ro4lK Coqv 10548 lag2v
RT PFOOAR vaini VRO HI1Z2K nisv QIR YINc
IR L )
in PR YDIM Lo AN i K anagy MR 06V
RT PO048 vo4o! vpub{ BI12K Hasy TI&SAT Q174K
ViasM  RITIK '
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TABLE 9b-outinued

L FL vooy Lol iV MDdel  SMITN ROAIK  LOAAT
KF KORK MUAIL  KuaiQ  B04D  voao)  DOGTN  VmsuD
LuoW  RaK '

)2 PR vedal  Lolol  iuisY  KOOR  Mgast  SOOTN ROSLK

b

o3t
R MbAIL  Keddn BoaqD VOal DUGTN  TOOD Lu4LN
LW RIK

\1 PR VoOY, LoDl soV  KONRK Moes  SDITN Redtk
JONTA TOMAT  VOSIA  IRIL
o MOML  Kod3Q  EMAD VSN  poOON  TO®D  Luvetd
law Wk
14 PnL VDOM  LOIO)  Ko2oh  BOMD  MOIAl  S0I7D Ro41K _
W MMIL TOUN LOMLV EIBK  DIAE  YIE  QWIE
27K BRIK
1§ PR Yooyl  Loiol  EMSD  ROAIK  LOMP  AOTIAYY T2V
AT DN TO®D N4V FID  YINC MMV Q@R
e Ry
(6 PR VO  LDIOY 10V BOMD  BOIA  RGAIK  LOGSF
RT KO2DR MOAtL  KoAaN  DOSTN DIZN  DITIE H73MA
Q7K ARk
v pn veosl Lol 1013V E0JSD  NDMA  ROIK  LofoP
¥ KoR  Modll  KOAIN  DOEN BN RITIE WIEMA
@n AT
WoPn V] MY KON KOAT sV Lesr oADMY
W KoaoR  Vo3M KGR DneiQ  TOSN Kook KIDIRK,
DIBE  K119Q _
» PR VoY  Lolol  Lover  507Q MOl fasav ROIK
W KoL TOSAN ARSIV NG ToeT verst o FOTL
YISIC MY :
o M VoD Loiwi TOIZP  KDMR  lisvi o geisB  EOIN
VeTIl VoA sV LDvOM
W KDOR VoISl Tm9A  MUMIL  KOIE  EDMA  PDOATN
LW RIIK
. ¥R venl Lol 1015V KDoR  BOMSD Mol SO3TK
70745 VOBIF NSO  LUBsM  LOSOM  10%L
W KmOR  VOT  TOMR ML KOOB  FOMp  VOGOI
Nt 4y
31 PR Vol LOVOl  BoB4EAQ BUITH  MMGL K4V - WGV
W KOIOVK TOWAT ML KodE  EM44D Do VLA
L3I4R 1218
7 pm voodl WO 10ASV KD Loae o MOJEL . BOATN
KT KOR  DOEIN  KOTUR  IST YIEIWD MIMV D3TSED.
M3ISTTIM  QUSSG/A :
a4 PR VODAI  I}SV  DuJgN  BoMD  sopm  Leése  Wo77d
RT Ko6dn  BIRK DI, Wme MiBsv  QI8SR  RINO
NadHi RSB .
5 PL VORI KGOl TIaeTA MWW Mol Leddh  AGTIV
KT VoisM  DOSTN  TosD  KUmR  Blar iR MIBY
MK WK .
a0 PR VOGN Loi0l BTN WoniK OBV jeds 1067y
AT PODMS  vesol  voedl  miak  DISY  TIASAT QITaK

vadsM  RZIK
3 PR VOOU Lojol nisY KDk M6 SDITN RE4IK
Wo3L

RT MO4IL  KeQ  EM4aR Voso! DosIN  TesD  hO74L
HIY  LIIOW
3% PR VoM Lovor WISV MOIGl  EoD CudEV 03V
LogoM  109L
KT PFOO4S MOAIL  DOOTN  TiGeD KOOk YOOI KI0IN
L2140 Tis?
¥ PR VOO raim Koant SWITN  MMEMA e NT7a0K
RT VOuS! TOWA/R  MDAIL. RWAD 1O74LV ROMAK KY02Q
L14R T25Y
0 PR VGOY Loibl BOASD  ROAIK  LOSIP  ADTIAV T3V
T noATN ool N4V rID YG MgV QIOTE
Lopsl 1293v '
N PR VR 10l0L]  Doafy  MOXeMa BRITN  MOAEX o34V
AT KOMIRUK KOBAR  ROSTN  KD7OR KIOINK EIRZK  YIBIFIC
T2HOA 1200V
32 PRovoOi Loiol SOITN 4BV J0SAV 1062V LOGIT .
RT Keaor  Mo4IL D3N WTBL MIMY  TIDAT EXID
QIML/Q  TI3ET .
3 rr ovoad Lo goasp  MpAsl  snYID  DOROR  LDAIP
RT MMM DAETN  TO6II/N  Ka70R DI77DA MilV 102V
VST  P277A )
M PR VOO LOloY  GQYIN  KDAIT 1054V LOGAY AUTLY
WT Kogel  VOIsM KOGH w0610 TOARN KOTOR  KIRZRUK
DIBD KPR



 NoRSRSBIORFEREERMI -BoTimBBLEAGnt iled Q8(ERIRAN BATS G545 Raae PagdRRTa

e DN R TR

II\IEWWWW.EﬂBHM.nBII :

_ US 7,470,506 Bl ‘
45 46

TABLR 9b-continved

35 PR YOOy LB LI 5007Q  MDdGL  1054Y ROSTK
W KUzoR  TOSEN  ADSIY  EUGID ToawTn VORI FOTIL
Yigic MV .

{onlnte Mumron

p PR LoAXS 1004k 1064L AVIIV  VOIZA 10031

RT RIS4R/K  CHPGE | #1731 L114F viasM D2k
10 PR LOGYS  1064L 1060, AUV VOBIA  109OL

KF YIRC  BIAK  O1BEB T3UK L214F  HIZWY
1 PR OIDIAL

T EIZWUK DI3D YiBCY  MisV GIpGE  JuaoRY
j2 TR QY 10s4TA LT AUV TOMA  VOBIAYY

RT KIDIN D228 (12T vige  Qwsl  H0BY
13 PR QOABVIO  [054TA QUINEIQ QUEINGQ LOGIT AOTIAV
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agpinat & wide rnge of viral mutants compered to other iabibires, but elso 1hat tbwo mutsnts wonld not ho ghie 1o
welldqown inbibltors. Thoso mutrat vieuses represent g Smege if tho oympouad is adininlplered 10 4 patien) infecied
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duacribed hereln, Accordingly, this {nventlon includes ofl
modifications encompassid Within the spirit and scops althe
invention us defned by the followiny claimy,

‘What |8 claimed {8

1. A mathod of reating & HiVeinfocted mamma| who has
doveloped renlatance to HIV treatments, the mathod camptif-
ing (i) determining whisther the mammal hag develuped raule-
tanco 1o HIV rentments; (1) adminlatoring ta the HTV-in-
facted momimal an effbctive amount of o compound of the

formulu:
i)
H oH R
H | ¥ 'Lo
o WX NN \ll—u
T L J or
N \O
A - " m
B A I
— Ar

OESTEBA P AREORMI -ommBBLdhentilsd QSRR BADe Fhgb4pRAGe PaRis
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wherein X I axygen, R® fa laabuty), 8nd Ar I8 subatinied

phenyl; und

(Hiyadminlsiering al lcast one unliviral agenl selecied from

tho graup|consisting of ritonavir, indinavir, nmprenuvie
ond snquinavir, whershy the HIV-Infeered memmal is
lrealod,

2. Tha methed of clalm 1, whercin Ar is » phonyl snheti-
tuted ot the pajo-pasitian.

3, The methud of cluim 1, wherein Ar ls 8 phenyl substl.
tuted ot the mptn-position.

4. The method of clalm 3, wheroln Ar la & pheny) subsid-
futed at the ortho-pasition,

8, Tha motjad ofclaim 1, wherain Ar Is salcoted from the

up consislng of parn-aminophenyl, pem-ioluoyl, pars-
methoxyphenyl rmeiu-muthaxyphenyl, and meta-hydroxym-
ethylphenyl.

6. The mothod of cluim 1, wherein tho HTV-infeeted mam-
mnl is infoctad with 2 wild-typs TITV.

7. The method of cloim 1, whoreln the HIV-infeoted mam-
mol s infecied by & mutoot HIV with Jeast one proleuss
mufBlion. -

8. Tho method of cieim 1, wharein the B1Y-infecied mam-
mal I8 infected by 8 mutant HTV having ut Jeast ana revarse
Urevscriptoaa mutation.

9, Tho mathod of claim 1, wherein the ot loas one wativirm)
50 BN i rioqavir,
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LAW OFFICES OF BRIAN C. LEIGHTON
BRIAN C. LEIGHTON (SBN 090907)

701 Pollasky Avenue

Clovis, CA 93612

Phone: (559) 297-6190

Fax (559) 297-6194

bleighton@arrival.net

HENNIGAN, BENNETT & DORMAN LLP
LAWRENCE M. HADLEY (SBN 157728)
OMER SALIK (SBN 223056)

865 South Figueroa Street, Suite 2900

Los Angeles, California 90017

Phone: (213) 694-1200

Fax: (213) 694-1234
hadleyl@hbdlawyers.com;
saliko@hbdlawyers.com

THE LAW OFFICES OF RALPH B. WEGIS
RALPH B. WEGIS (SBN 67966)

1930 Truxtun Avenue

Bakersfield, CA 93301

Telephone: (661) 635-2100

Facsimile: (661) 635-2107

Attorneys for Plaintiffs,
DELANO FARMS COMPANY; FOUR STAR FRUIT, INC,;
GERAWAN FARMING, INC.

UNITED STATES DISTRICT COURT
EASTERN DISTRICT OF CALIFORNIA

DELANO FARMS COMPANY’; FOUR STAR ) CASE NO. 1:07-CV-1610 OWW (SMS)
FRUIT, INC.; GERAWAN FARMING, INC. )

Plaintiffs,
FIRST AMENDED COMPLAINT
VS.
DEMAND FOR JURY TRIAL
THE CALIFORNIA TABLE GRAPE
COMMISSION; UNITED STATES OF
AMERICA: UNITED STATES
DEPARTMENT OF AGRICULTURE; TOM
VILSACK, SECRETARY OF THE UNITED
STATES DEPARTMENT OF AGRICULTURE
(IN HIS OFFICIAL CAPACITY)

Nl e N N N N N N N N N N N N

Defendants.
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For their first amended complaint against Defendant The California Table Grape
Commission (“the Commission”) and Defendants the United States of America (“U.S.”), the United
States Department of Agriculture (“USDA”) and Tom Vilsack, Secretary of the United States
Department of Agriculture (in his official capacity) (“Secretary Vilsack™), Plaintiffs Delano Farms
Company; Four Star Fruit, Inc.; and Gerawan Farming, Inc. (collectively “Plaintiffs”) alleges as
follows:

JURISDICTION AND VENUE

1. This is a civil action arising in part under laws of the United States relating to patents
(35 U.S.C. 88271, 281, 283, 284 and 285) and the Sherman Act and Clayton Act (15 U.S.C. 81, et
seq.). This Court has federal jurisdiction of such federal question claims pursuant to 28 U.S.C. 88
1331, 1337 and 1338(a). Additionally, this Court has jurisdiction over the claims for declaratory
judgment of invalidity pursuant to the Declaratory Judgment Act, 28 U.S.C. 88 2201 and 2202. This
Court also has jurisdiction over the claims for declaratory judgment against the United States of
America, the United States Department of Agriculture and Tom Vilsack, Secretary of the United
States Department of Agriculture, pursuant to the Administrative Procedure Act, 5 U.S.C. 8§ 701, et
seq.

2. This Court has supplemental jurisdiction over the claims in this Complaint that arise
under statutory and common law of the State of California pursuant to 28 U.S.C 8§1367(a), because
the state law claims are so related to the federal claims that they form part of the same case or
controversy and derive from a common nucleus of operative facts.

3. The acts and transactions complained of herein were conceived, carried out, made
effective, and had effect within the State of California and within this district, among other places.
Venue is proper under 28 U.S.C. 881391(b), 1391(c) and 1400(b), in that Plaintiffs reside in this
District, Defendant the California Table Grape Commission resides in this District and has a regular
and established place of business in this District and in that a substantial part of the events or
omissions giving rise to the claims and the threatened and actual harm to Plaintiffs occurred in this

District by reason of Defendants’ conduct as alleged below.

1 FIRST AMENDED COMPLAINT
720253.5
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THE PARTIES

4, Plaintiff Delano Farms Company is a corporation duly organized and existing under
the laws of the State of Washington, with its principle place of business at 815 Eighth Street, P.O.
Box 240, Hoquiam, Washington 98550.

5. Plaintiff Four Star Fruit, Inc. is a corporation duly organized and existing under the
laws of the State of California, with its principle place of business at 13830 Avenue 24, Delano,
California 93215.

6. Plaintiff Gerawan Farming, Inc. is a corporation duly organized and existing under
the laws of the State of California, with its principle place of business at 15749 East Ventura,
Sanger, California 93657.

7. Plaintiffs are engaged in the business, inter alia, of growing, harvesting and selling
table grapes.

8. Defendant The California Table Grape Commission is a corporation of the State of
California, established by the 1967 Ketchum Act. Cal. Food & Agric. Code 8865550 — 65551.
Defendant’s principle place of business is at 392 W. Fallbrook, Suite 101, Fresno, California 93711.

9. The stated purpose of the Commission is to expand and maintain the market for
California table grapes for the benefit of the State of California as well as the State’s over five
hundred California table grape growers. The Commission is funded primarily by assessments levied
on each shipment of California table grapes and paid by the State’s table grape shippers. No general
revenues of the State fund the Commission.

10. Defendant the United States of America is a sovereign nation organized and existing
under the Constitution of the United States. Pursuant to Fed. R. Civ. P. 4(i), the United States may
be served through the United States Attorney for the Eastern District of California — Lawrence
Brown, United States Attorney's Office, 501 | Street, Suite 10-100, Sacramento, CA 95814.
Additionally, under Rule 4(i), a copy of the summons and complaint must be sent by registered or
certified mail to the Attorney General of the United States, Office of the Attorney General, U.S.
Department of Justice, 950 Pennsylvania Avenue, NW, Washington, DC 20530-0001.

11. Defendant the United States of America and its representative, the United States

2 FIRST AMENDED COMPLAINT
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Department of Agriculture, reside and conduct business within the territorial jurisdiction of this
Court.

12. Defendant United States Department of Agriculture is a United States federal
executive department, established by 7 U.S.C. § 2201. Defendant USDA’s headquarters are located
at 1301 Independence Avenue, S.W., Washington, D.C. 20004.

13. The stated purpose of the USDA is to provide leadership on food, agriculture, natural
resources, and related issues based on sound public policy, the best available science, and efficient
management.

14. Defendant Tom Vilsack, Secretary of the United States Department of Agriculture,
has overall responsibility for the United States Department of Agriculture. He is named in his
official capacity and may be served at the Department of Agriculture at 1301 Independence Avenue,
S.W., Washington, D.C. 20004.

FACTS

Overview

15. For years, California table grape growers and shippers have funded a research
program under the USDA to develop new table grape varieties. Growers and shippers fund the
USDA research program through the Commission by an assessment on each box of table grapes
shipped in California. Prior to 2002, the USDA provided the new varieties under development to
area growers for evaluation of growing potential and commercial marketability. Once new varieties
appeared commercially viable, the USDA “released” the variety, and distributed plant material of
the variety to area growers free-of-charge. The USDA did not charge California growers for the
new varieties since California growers and shippers already paid for a large portion of the
development.

16. In the late 1990s, the Commission developed a scheme by which it and a few select
nurseries could profit from the new varieties that the USDA distributed for free. At the urging of the
Commission, the USDA agreed to begin patenting new table grape varieties. Although California
shippers already funded much of the development, the USDA agreed to give the Commission an
exclusive license to all new patented varieties, and to allow the Commission to charge royalties

3 FIRST AMENDED COMPLAINT
720253.5
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when growers wished to obtain the new varieties. The USDA also agreed to give the Commission
exclusive enforcement powers over its new patent rights.

17. Under the Commission’s “patent and licensing” scheme, the Commission hand-
selected three nurseries to exclusively sell all new patented table grape varieties. Unlike the prior
free distribution, the nurseries would be allowed to sell new varieties to growers. Additionally, the
nurseries would be required to pay a royalty to the Commission for each plant sold, which the
nursery could pass onto the growers. One of the hand-selected nurseries now able to profit from
newly developed varieties previously distributed without charge is owned by the son of a long-
standing Commission member.

18. When a grower seeks to obtain a new variety from a nursery, it is required to enter a
“Domestic Grower License Agreement” with the Commission. Under the terms of the Agreement,
the grower cannot propagate the variety beyond the plant purchased. Moreover, if the Commission
believes the grower has violated the License Agreement, it can void the Agreement and order that all
purchased plants be destroyed.

19. The first three varieties that the Commission identified to the USDA for patenting
had been under development for years. Indeed, at least one of the varieties had been distributed to
growers for wide-scale commercial evaluation and sale.

20. Recognizing that at least one of the new varieties identified for patenting (and
perhaps all three) had been previously in public use and/or sold commercially, the Commission
created a so-called “amnesty program” designed to hide the fact that valid patents could not be
obtained, and to extort funds from growers already in possession of the varieties. Under the amnesty
program, the Commission widely disseminated notices to growers and shippers stating that they
were in violation of the law if they possessed the varieties intended for patenting. The notices also
offered confidential “settlements” to any growers who, within a narrow window, agreed to license
the varieties, pay a “penalty” to the Commission, and accept the Commission’s license restrictions
on further propagation. Growers and shippers who refused the “amnesty” were threatened with
lawsuits, including money damages and injunctions. On information and belief, the U.S, through
the USDA, knew of and authorized the amnesty program as a way of concealing the fact that valid

4 FIRST AMENDED COMPLAINT
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patents could not be obtained on the grapevine varieties identified by the Commission for patenting.

21. Confirming the Commission’s expectation that varieties identified for patenting were
in public use, at least 17 growers confirmed possession of the varieties and agreed to pay the
penalties demanded by the Commission. Astonishingly, the Commission threatened growers and
demanded penalties even before the USDA had been issued patents on the new varieties. Even more
troublesome, the USDA and inventor of the new varieties breached their duty of candor to the
United States Patent & Trademark Office (“USPTQO”) by not reporting these prior public uses and
sales when applying for patents on the new varieties. Under Patent Law, public use or sale of an
invention more than one year prior filing a patent application bars patentability.

22. Based on these facts, none of the patents on the new varieties are valid. Moreover,
the USDA and inventor committed inequitable conduct before the USPTO. In demanding licenses
and accepting royalties on knowingly invalid patents, the Commission violated federal antitrust
laws, and committed other violations of federal and state law. This action seeks to remedy these
wrongs, by (among other things) obtaining a judicial declaration that the U.S. and USDA acted in an
arbitrary, capricious manner, and in a manner not in accordance with applicable law, including the
legal standards for obtaining a valid patent, obtaining a judicial declaration that the U.S. and USDA
acted in a manner not in accordance with applicable law by granting the Commission an exclusive
license with the Commission and allowing the Commission to collect royalties on invalid patents, by
obtaining a judicial declaration that the Commission cannot enforce invalid patents, by obtaining
judgment that the Commission’s actions in enforcing patents obtained though inequitable conduct
violates the antitrust laws of the United States, and by obtaining a judgment that the Commission’s
actions in connection with its licensing program constitutes unfair competition with Plaintiffs.
Plaintiffs further seek to obtain the return of royalty payments illegally collected from growers and
shippers, and to stop the Commission from engaging in further illegal activities through the use of
patents so the varieties at issue can be freely distributed.

The Patents at Issue

Sweet Scarlet
23. On February 20, 2003, the USDA filed patent application No. 371,512 (the “’512
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Application”) on a grapevine denominated “Sweet Scarlet.” The application listed David W.
Ramming and Ronald E. Tarallo as co-inventors. On July 26, 2005, the ‘512 Application issued as
U.S. Patent No. PP15,891, entitled “Grapevine Denominated Sweet Scarlet” (the “’891 patent”). A
true copy of the ‘891 patent is attached as Exhibit A.

24. The United States of America, as represented by the Secretary of Agriculture, is the
owner by assignment of the ‘891 patent.

25.  On information and belief, the Commission is the exclusive licensee of the ‘891
patent pursuant to a license agreement entered into between the United States Government, as
represented by the United States Department of Agriculture, Agricultural Research Services, and the
Commission. The exclusive license includes the right to license the *891 patent and to enforce the
‘891 patent against alleged infringers.

Autumn King

26. On September 28, 2004, the USDA filed patent application No. 953,387 (the “’387
Application”) on a grapevine denominated “Autumn King.” The application listed David W.
Ramming and Ronald E. Tarallo as co-inventors. On February 21, 2006, the ‘387 Application
issued as U.S. Patent No. PP16,284, entitled “Grapevine Denominated Autumn King” (the “Autumn
King or 284 patent™). A true and correct copy of the ‘284 patent is attached as Exhibit B.

27. The United States of America, as represented by the Secretary of Agriculture, is the
owner by assignment of the ‘284 patent.

28.  On information and belief, the Commission is the exclusive licensee of the ‘284
patent pursuant to a license agreement entered into between the United States Government, as
represented by the United States Department of Agriculture, Agricultural Research Services, and the
Commission. The exclusive license includes the right to license the 284 patent and to enforce the
‘284 patent against alleged infringers.

Scarlet Royal

29. On September 28, 2004, the USDA filed patent application No. 953,124 (the “’124
Application”) on a grapevine denominated “Scarlet Royal.” The application listed David W.
Ramming and Ronald E. Tarallo as co-inventors. On January 31, 2006, the ‘124 Application issued
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as U.S. Patent No. PP16,229, entitled “Grapevine Denominated Scarlet Royal” (the “Scarlet Royal
or 229 patent”). A true and correct copy of the ‘229 patent is attached as Exhibit C.

30.  The United States of America, as represented by the Secretary of Agriculture, is the
owner by assignment of the ‘229 patent.

31.  Oninformation and belief, the Commission is the exclusive licensee of the ‘229
patent pursuant to a License Agreement entered into between the United States Government, as
represented by the United States Department of Agriculture, Agricultural Research Services, and the
Commission. The exclusive license includes the right to license the 229 patent and to enforce the
‘229 patent against alleged infringers.

The Commission’s Licenses to Nurseries and Plaintiffs

32. The Commission has sublicensed its right to grow and propagate the Sweet Scarlet
variety described in the ‘891 patent, the Autumn King variety described in the ‘284 patent, and the
Scarlet Royal variety described in the 229 patent (collectively, the “Patented Varieties”) to three
privately-owned nurseries — Sunridge Nurseries, Vintage Nurseries, and Casa Crystal Nurseries (the
“Licensed Nurseries”). Each Licensed Nursery is authorized to sell Autumn King, Sweet Scarlet
and Scarlet Royal vines to growers who execute a “Domestic Grower License Agreement” with the
Commission. The Domestic Grower Agreement prohibits growers who purchase the Patented
Varieties from propagating the vines or distributing the vines to third parties. Under the Domestic
License Agreement, the Commission may revoke the license for any grower who violates the terms,
and require the grower to destroy all Patented Varieties purchased.

33. The Commission receives a royalty on each Patented Variety sold. The Licensed
Nurseries are responsible for paying the royalty, but the Licensed Nurseries are allowed to pass the
royalty amount onto the purchasing growers, which they do and have done. The Commission pays a
portion of the royalty to the USDA.

34. Casa Crystal Nursery is owned by Andrew Zaninovich. Andrew’s father is Marco
Zaninovich, who has been a long-time and active board member of the Commission.

35. Plaintiffs are in possession of the Autumn King, Sweet Scarlet and Scarlet Royal
varieties, which they purchased through Licensed Nurseries. Plaintiffs paid the royalties on each
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purchased plant imposed by the Commission.

36. Plaintiffs have entered into a Domestic Grower License Agreement with the
Commission for the ‘891 patent. In consideration for this limited, nonexclusive license, Plaintiffs
have paid a license fee to a Licensed Nursery. Under the terms of this Agreement, Plaintiffs have a
limited, nonexclusive license to the ‘891 patent to grow the Sweet Scarlet variety and sell the fruit
produced. Plaintiffs cannot propagate the grapevines or distribute the vines to third parties.
Furthermore, Plaintiffs are obligated to destroy all Sweet Scarlet plant material upon termination of
the agreement.

37. Plaintiffs have entered into a Domestic Grower License Agreement with respect to
the ‘284 patent. In consideration for this limited, nonexclusive license, Plaintiffs have paid a license
fee to a Licensed Nursery. Under the terms of this Agreement, Plaintiffs have a limited,
nonexclusive license to the ‘284 patent to grow the Autumn King variety and sell the fruit produced.
Plaintiffs cannot propagate the grapevines or distribute the vines to third parties. Furthermore,
Plaintiffs are obligated to destroy all Autumn King plant material upon termination of the
agreement.

38. Plaintiffs have entered into a Domestic Grower License Agreement with respect to
the ‘229 patent. In consideration for this limited, nonexclusive license, Plaintiffs have paid a license
fee to a Licensed Nursery. Under the terms of this Agreement, Plaintiffs have a limited,
nonexclusive license to the ‘229 patent to grow the Scarlet Royal variety and sell the fruit produced.
Plaintiffs cannot propagate the grapevines or distribute the vines to third parties. Furthermore,
Plaintiffs are obligated to destroy all Scarlet Royal plant material upon termination of the agreement.

The Commission’s Patent and Licensing Program

39.  The Commission requires that California grape shippers pay an assessment of
approximately $0.13 per box of table grapes. The Commission operates at an annual surplus from
these assessments, but does not return any of the assessment money back to the California growers
or shippers.

40. Dr. Ramming, the co-inventor of the patented Autumn King, Sweet Scarlet and
Scarlet Royal varieties, is a researcher at the Agriculture Research Center (“ARC”) of the USDA
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located in Fresno, California. For at least 20 years, Dr. Ramming has operated a research program
at the ARC relating to the development of new table grape varieties. Since the early 1980s, the
Commission has funded a portion of Dr. Ramming’s grapevine breading program with funds
collected through the shipper assessments. In many years, the Commission’s funding has amounted
to over one-third of the total table grape research budget at the ARC, excluding employee salaries.

41. Prior to 2003, the USDA had never sought patent protection for any new table grape
variety developed at the ARC. Instead, for nearly two decades, new grape varieties developed by
the ARC with California table grape shipper assessment revenues were distributed freely to
California growers by the USDA.

42. In the late 1990s, the Commission adopted a plan to request that the USDA seek
patent protection on all new table grape varieties developed prior to general release. Initially, the
patents were intended to control competition from foreign growers. In the past, foreign growers
frequently obtained new table grape varieties developed through assessments on California shippers,
then competed with California growers in markets for the new varieties. Under the Commission’s
plan, California growers would be provided patented varieties free of charge, and patented varieties
would either be excluded from foreign growers or provided to foreign growers at high royalty rates.
After several meetings between the Commission and the USDA, the USDA ultimately agreed to
seek patent protection as requested by the Commission. The USDA further agreed that the
Commission could serve as the exclusive licensee for patented varieties in the collection of royalties
and enforcement against infringers. However, the USDA prohibited the Commission from
excluding foreign growers from receiving patented varieties, blocking imports from foreign growers,
or otherwise discriminating against foreign growers.

43. Although the USDA barred the Commission from implementing the original goals
behind the patenting program — namely, the control of foreign competition — the Commission agreed
to proceed with the patent and licensing plan. The Commission recognized that the patenting
program could have several benefits. First, the Commission recognized that patenting would give it
an important new revenue source through licensing fees. Second, the Commission, which is
controlled by a number of large growers, recognized that it could limit access to new varieties,
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particularly by smaller growers, through the amount of royalties it charged for obtaining the
patented varieties and through the terms of its sublicense agreements. Third, the Commission
recognized that nurseries, who are also represented through the Commission, could profit by selling
new grapevines, which the USDA previously gave away for free.

44, In exchange for seeking patent protection, and providing an exclusive license to the
Commission, the Commission and the USDA agreed that revenues from the patent licensing
program would be shared between the USDA and the Commission. However, the USDA indicated
that it was not interested in profiting from the patenting program. Additionally, Dr. Ramming
received no extra compensation from the patenting of varieties he developed.

45, In accordance with the agreement between the Commission and the USDA, the
Commission charges nurseries who distribute patented varieties a $5,000 participation fee per
patented variety and an additional $1 per production unit royalty. These costs are then passed on by
the nurseries to the California grape growers who purchase the patented plant material from the
nurseries, including Plaintiffs who purchased the Patented Varieties.

46.  The California grape growers who bear the ultimate costs of the royalty fees imposed
by the Commission are the same California grape growers who bear the cost of the per box
assessment charged by the Commission, which funds much of Dr. Ramming’s breeding program.
Thus, California table grape growers essentially pay for the development of patented varieties, then
pay again to obtain the varieties.

47.  The Commission’s Research Committee and Board oversee and administer the patent
and licensing program. Specifically, the Board sets the royalty rates on patented plants, determines
penalties for infringement, and establishes enforcement policy. The Research Committee oversees
Dr. Ramming’s breeding program and makes recommendations regarding which new varieties
should be patented and released. To date, the USDA has only patented new varieties that the
Commission has recommended for patenting, and has only applied for patents once receiving a
recommendation from the Commission to do so.

Prior Uses and Sales of the Patented Varieties

48. Prior to the Commission’s patent and licensing program, the USDA provided
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varieties under development to certain growers for large-scale evaluation. Growers participating in
these “trials” were allowed to grow the new varieties, sell the fruit produced, and retain any profits.
While certain growers were selected for the trials, the USDA provided no mechanism for preventing
other growers from accessing and reproducing the varieties as well. Accordingly, when a variety
under development appeared commercially successful, it was not uncommon for many growers to
have reproduced and commercially sold the variety prior to an official “release” by the USDA. For
example, when the USDA developed the “Princess” variety, it was well known that growers
throughout the central valley had been reproducing Princess grapevines and selling Princess fruit for
years.

49. Neither the USDA nor the Commission had any incentive to restrict the distribution
of new grapevines prior to a release. Widespread reproduction and sales of new varieties allowed
greater customer acceptance prior to release. Additionally, growers and shippers contributed
substantially to the development of new varieties in Dr. Ramming’s grapevine breeding program.
Moreover, even after release, the USDA provided plant material from which growers could
reproduce the variety free of charge.

50. The USDA, Dr. Ramming, and the Commission knew that plant material for varieties
under development frequently entered the public domain prior to release.

51. Development of the Patented Varieties began in about 1993. Prior to 2003, the Dr.
Ramming had reproduced each of the Patented Varieties, produced fruit from each of the Patent
Varieties, and had evaluated the potential commercialization of each Patented Variety.

52. Dr. Ramming did not keep the development of the Patented Varieties secret. To the
contrary, Dr. Ramming discussed each of the Patented Varieties with the Commission over many
years, including between 2001 and 2003. Dr. Ramming discussed the Patented Varieties during
public meetings of the Commission’s Research Committee. Additionally, prior to 2003, Dr.
Ramming displayed fruit from the Patented Varieties at Commission meetings, which area growers
and shippers attended. Attendees were allowed to take samples of fruit from the three Patented
Varieties.

53. By 2001, the Commission’s Research Committee was actively evaluating the Sweet

11 FIRST AMENDED COMPLAINT
720253.5




© o000 ~N oo o B~ W N

I S T . B N N S T N T N T N e e e S N N N S S
© N o B W N P O © 0o N o o B~ W N Bk O

q

ise 1:19-cv-02103-MN  Document 30-6 Filed 06/26/20 Page 14 of 58 PagelD #: 4654
Case 1:07-cv-01610-OWW-SMS  Document 50  Filed 03/19/2009 Page 13 of 39

Scarlet, Autumn King, and Scarlet Royal varieties (among others) for USDA release. In 2002, the
Commission recommended that Sweet Scarlet be released. The Commission also recommended that
the USDA seek patent protection on Sweet Scarlet as the first variety for patenting under the
Commission’s new patent and licensing program. After receiving the Commission’s
recommendation, the UDSA proceeded with the release of Sweet Scarlet and filed a patent
application on the Sweet Scarlet variety in February 2003.

54.  Although the Commission recommended proceeding with the release of Sweet
Scarlet, the Commission decided to delay any release and patenting of Autumn King and Scarlet
Royal. Instead, the Commission recommended that Autumn King and Sweet Scarlet undergo
further evaluation prior to release. Approximately two years later, in 2004, the Commission finally
recommended release of Autumn King and Scarlet Royal. At that time, the Commission further
recommended that the UDSA seek patent protection for Autumn King and Scarlet Royal.

55. Despite waiting to seek patent protection until the Commission recommended
“release” of the new varieties, Dr. Ramming could have filed patent applications much earlier. All
three Patented Varieties had been reproduced and undergone several growing cycles well before
2002 when the Commission recommended the release of Sweet Scarlet, and well before 2004 when
the Commission recommended the release of Autumn King and Scarlet Royal. By 2001-2002 (if
not before), all three varieties had been developed to a point at which they were ready for patenting.
The Commission’s recommendations regarding continued evaluation of the Autumn King and Sweet
Scarlet varieties prior to release did not prevent the USDA from seeking patent protection on these
varieties long before receiving a recommendation regarding release.

56. Despite delaying the decision to apply for patents on Autumn King and Scarlet
Royal, the USDA made little effort to prevent these varieties from entering the public domain. The
USDA did not conceal the varieties. To the contrary, prior to seeking patent protection, the USDA
displayed and discussed the varieties at public meetings. Moreover, the USDA kept its fully-
developed Autumn King and Scarlet Royal plants at unsecured facilities at California State
University at Fresno (“Fresno State), which could be accessed though the Fresno State grounds.
The USDA considered placing a fence around its facilities adjacent to the Fresno State campus, but
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declined to do so. Although the USDA purportedly told employees that they were not to take or
distribute plant materials from new varieties, the USDA made no efforts to examine materials
removed from the USDA facility to ensure that persons entering the facility did not remove plant
material for these varieties. Finally, the USDA never made efforts to secure plant materials sent to
other facilities for testing.

57.  While delaying the decision to seek patent protection, and failing to implement
security measures at its facilities, the USDA knew that public use of new varieties more than one
year before applying for a patent would bar later filing for patent protection. Indeed, the
Commission and Dr. Ramming discussed the fact that public uses and sales of new varieties prior to
seeking patent protection could jeopardize the Commission’s patenting program.

58. Not surprisingly, all three Patented Varieties entered the public domain more than
one year before the USDA sought patent protection on each respective variety.

59. The Sweet Scarlet variety and its fruit was publicly used, distributed, offered for sale
and sold by growers and shippers prior to February 20, 2002 — more than one year prior to the filing
of the *512 Application on the Sweet Scarlet variety. Specifically, approximately nine growers
received Sweet Scarlet from Dr. Ramming for trials in 1999 and 2000. At least three of these
growers sold fruit produced into commercial markets before 2002.

60.  Additionally, at least 17 other growers, who were not part of trials, received and
reproduced the Sweet Scarlet variety. On information and belief, these reproductions took place
prior to 2002. Neither the USDA nor Dr. Ramming oversaw or controlled the reproductions created
by these 17 growers.

61. In early 2002, more than two years before filing the patent applications for Autumn
King and Scarlet Royal, a grower in Delano, California (J&J Farms owned by Jim and Jack Ludy)
obtained “sticks” of several new varieties, including Autumn King and Scarlet Royal. Jim and Jack
Ludy provided some of the plant material for the new varieties (including Autumn King and Scarlet
Royal) to their cousin (Lawrence Ludy) who owned and operated an adjacent farm. With these
sticks, both J&J Farms and Lawrence Ludy reproduced Autumn King and Scarlet Royal grapevines
on their farms in 2002. Lawrence Ludy reproduced additional Autumn King on his farm in mid-
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2003. In total, J&J Farms and Lawrence Ludy Farms publicly reproduced more than five-hundred
Autumn King and Scarlet Royal plants before September 2003.

62. J&J Farms and Lawrence Ludy Farms received the Autumn King and Scarlet Royal
plant material without any written or verbal agreement or restrictions on disclosure or use. Neither
the USDA nor Dr. Ramming oversaw or controlled the reproductions that occurred on the Ludys’
farms. Although both Ludy farms were privately owned, they placed no special restrictions such as
fences or gates limiting public access to their fields and the location of the Autumn King and Scarlet
Royal plants. Not did the Ludy Farms place any confidentiality restrictions on employees who
viewed the reproduced new varieties. Finally, prior to September 2003, both J&J Farms and
Lawrence Ludy Farms showed the reproduced varieties to members of the public, including
neighboring farmers, without any confidentiality restrictions.

The Commission’s Efforts to Hide Prior Public Uses and Sales

63. On information and belief, both the USDA and the Commission knew, before the
respective patents issued on the Patented Varieties, that (i) Sweet Scarlet had been in the public
domain since before February 2002, and (ii) either knew or suspected that Autumn King and/or
Scarlet Royal had been in the public domain since before September 2003.

64. Because the public use and sale of the Patented Varieties more than one year before
the patent application filing dates would prevent issuance of valid patents, the Commission (with the
USDA'’s knowledge and approval), created a scheme to prevent challenges to patentability based on
these prior uses and sales.

65. In May 2004, the Commission sent a notice to all California table grape growers and
shippers stating that the UDSA had applied for a patent on the Sweet Scarlet variety. Although no
enforceable patent had yet issued, the Commission offered “amnesty” for any grower who had
previously reproduced Sweet Scarlet. Under its so-called “amnesty” program, a grower with Sweet
Scarlet could keep the vines reproduced, so long as the grower (i) admitted to possession prior to
July 2004, (ii) paid $2 per vine reproduced, (iii) paid $2 per box of Sweet Scarlet grapes previously
shipped, and (iv) agreed to no further propagation of the Sweet Scarlet variety from the plants
possessed.
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66. In July 2004, the Commission sent another notice to all California table grape
growers and shippers extending the “amnesty” time period for one month, and extending the
“amnesty” to include Autumn King and Scarlet Royal varieties.

67. In both notices, the Commission threatened to sue growers who did not come
forward, and to seek money damages and injunctions. Yet, at the time of the second notice, the
USDA patent application on Sweet Scarlet not only remained un-issued, but had been rejected by
the USPTO. Moreover, the USDA had not even applied for a patent on either Autumn King or
Scarlet Royal. Thus, the USDA had no patent rights, and the Commission lacked any enforcement
rights.

68. On information and belief, at the time the Commission sent the “amnesty” notices in
May and June, 2004, the USDA, and Dr. Ramming knew of the public use and sale with respect to
the Sweet Scarlet that occurred prior to February 20, 2002 — more than one year prior to the filing of
the ‘512 Application on the Sweet Scarlet variety.

69. On information and belief, the Commission, the USDA, and Dr. Ramming learned
(prior to the July 25, 2005 issue date for Sweet Scarlet) that at least some of the 17 growers who
agreed to the Commission’s “amnesty” program for that variety had possessed and reproduced
Sweet Scarlet prior to February 2002. Additionally, on information and belief, the Commission, the
USDA, and Dr. Ramming knew that such information was material to the patentability of the Sweet
Scarlet variety.

70. The USDA and Dr. Ramming did not disclose to the USPTO the information
regarding all the growers who possessed and reproduced Sweet Scarlet prior to February 20, 2002,
which the Commission learned though its “amnesty” program.

FIRST CLAIM FOR RELIEF

(Declaratory Relief Under 5 U.S.C. §702 Against Defendants U.S., USDA and Secretary
Vilsack)
71. Plaintiffs reallege and incorporate by reference all paragraph 1-70 as if fully set forth
herein.
72. This is an action for declaratory and injunctive relief brought, in part, under the
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Administrative Procedure Act, 5 U.S.C. 88701, et seq. with respect to final agency actions of the
USDA and its officers. The discrete acts complained of herein constitute “agency action” as defined
by 5 U.S.C. 8551(13) and are reviewable by this Court pursuant to 5 U.S.C. §704.

73. The U.S.’s, USDA'’s and Secretary Vilsack’s actions with respect to the Patented
Varieties is subject to the procedural requirements of the Administrative Procedure Act (“APA”), at
5 U.S.C. 8§ 551, et seq.

74. The USDA engaged in a discrete and final agency action under 5 U.S.C. 8702 by
deciding and agreeing to engage in a patenting program with the Commission with respect to the
Patented Varieties and in cooperating with the Commission in connection with that patenting
program.

75. The USDA engaged in a discrete and final agency action under 5 U.S.C. 8702 by
deciding, approving and cooperating in the filing and prosecution of patent applications for the
Patented Varieties.

76. The USDA engaged in a discrete and final agency action under 5 U.S.C. 8702 by
engaging in inequitable conduct before the USPTO with respect to the application for the ‘891
patent.

77. The USDA engaged in a discrete and final agency action under 5 U.S.C. 8702 by
procuring, accepting the issuance, and maintaining the ‘284, ‘891 and ‘229 patents.

78. The USDA engaged in a discrete and final agency action under 5 U.S.C. 8702 by
granting the Commission an exclusive license in the ‘284, ‘891 and ‘229 patents.

79. The USDA engaged in a discrete and final agency action under 5 U.S.C. 8702 by
approving, allowing and cooperating with the Commission’s amnesty program, licensing program
and enforcement program with respect to the Patented Varieties.

80. The USDA engaged in a discrete and final agency action under 5 U.S.C. 8702 by
allowing the Commission to collect royalties for the Patented Varieties from farmers who had
funded the USDA’s research program that led to the development of the Patented Varieties, where
prior USDA policy was to allow such farmers to benefit from the USDA’s research free of charge.
The USDA further engaged in a discrete and final agency action under 5 U.S.C. 8702 by
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cooperating, encouraging and acting in concert with the Commission in the collection of royalties
for the Patented Varieties and by receiving a portion of those royalties from the Commission.

81.  The acts complained of herein constitute final agency actions by the U.S., USDA and
Secretary Vilsack subject to review under the APA.

82. The acts complained of herein mark the consummation of the U.S.’s, USDA’s and
Secretary Vilsack’s decision-making process.

83.  The acts complained of herein are not interlocutory, interim or tentative in nature.

84. The acts complained of herein are acts by which rights or obligations have been
determined and from which legal consequences have flowed, continue to flow and will flow.
Specifically, the acts complained of herein have directly determined the rights and obligations of
Plaintiffs and the Commission with respect to the growing, distribution, sale, propagation,
reproduction, and otherwise free use of the plant material of the Patented Varieties, and the right to
collect royalties and the right to exclude thereof.

8b. The acts complained of herein by the U.S., USDA and Secretary Vilsack are
arbitrary, capricious, and otherwise not in accordance with applicable laws and regulations.

86.  The U.S.’s, USDA'’s and Secretary Vilsack’s actions with respect to the Patented
Varieties and ‘284, ‘891 and ‘229 patents are arbitrary, capricious, and otherwise not in accordance
with applicable laws and regulations, because no such patents could issue under 35 U.S.C. §102(b).

87.  The U.S.’s, USDA'’s and Secretary Vilsack’s actions with respect to the Patented
Varieties and the ‘284, ‘891 and ‘229 patents are arbitrary, capricious, and otherwise not in
accordance with applicable laws and regulations, because the Commission’s enforcement of these
patents violate anti-trust and unfair competition laws.

88.  The U.S.’s, USDA'’s and Secretary Vilsack’s actions in prosecuting and procuring the
‘891 patent are arbitrary, capricious, and otherwise not in accordance with applicable laws and
regulations, because that patent is unenforceable, as it was obtained through inequitable conduct
committed by the USDA and/or its employees before the USPTO.

89. The U.S.’s, USDA’s and Secretary Vilsack’s action in granting the Commission an
exclusive license to the ‘284, ‘891, and ‘229 patents is arbitrary, capricious, and otherwise not in
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accordance with applicable laws and regulations, because those patents are invalid under 35 U.S.C.
§102(b).

90. The U.S.’s, USDA’s and Secretary Vilsack’s action in granting the Commission an
exclusive license to the ‘284, ‘891, and ‘229 patents is arbitrary, capricious, and otherwise not in
accordance with applicable laws and regulations, because, among other things, the exclusive license
is in violation of 35 U.S.C § 209(a), and in particular section 209(a)(4), in that the exclusive license
substantially lessens competition in the distribution, production, and reproduction of the Patented
Varieties and either creates or maintains a violation of the Federal Antitrust laws as alleged in the
Sixth and Ninth Claims for Relief.

91. The U.S.’s, USDA’s and Secretary Vilsack’s action in granting the Commission an
exclusive license to the “891 patent is arbitrary, capricious, and otherwise not in accordance with
applicable laws and regulations, because that patent is unenforceable.

92. The U.S.’s, USDA’s and Secretary Vilsack’s actions conferred important rights from
which significant legal consequences have flown, including rights to the Commission regarding the
enforcement of the 284, ‘891, and ‘229 patents, collection of royalties with respect to the Patented
Varieties and the right to restrict the sale, growing, distribution, propagation and use of the Patented
Varieties.

93. Plaintiffs have been harmed directly by the U.S.’s, USDA’s and Secretary Vilsack’s
actions, have suffered a legal wrong because of the U.S.’s, USDA’s and Secretary Vilsack’s actions
and have been adversely affected and aggrieved by the U.S.’s, USDA’s and Secretary Vilsack’s
actions.

94. The U.S.’s, USDA'’s and Secretary Vilsack’s actions have directly impacted
Plaintiffs’ day-to day business, including Plaintiffs’ ability to sell, grow, distribute, propagate and
use the Patented Varieties.

95.  Asaresult of the U.S.’s, USDA’s and Secretary Vilsack’s actions, Plaintiffs have
been (1) restricted from growing, selling, distributing, reproducing, propagating or otherwise freely
using plant material for Patented Varieties, (2) restricted from growing, selling, reproducing,
distributing, propagating or otherwise freely using the fruit for the Patented Varieties, and (3) forced
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to license and pay royalties to the Commission and its agents with respect to the Patented Varieties.
This has harmed and damaged Plaintiffs directly.

96.  Plaintiffs are entitled to a declaration from the Court that the U.S.’s, USDA’s and
Secretary Vilsack’s actions in connection with the Patented Varieties and the 284, ‘891 and ‘229
patents are unlawful and invalid.

97.  Plaintiffs are entitled to a declaration from the Court that the U.S.’s, USDA’s and
Secretary Vilsack’s actions in procuring the ‘284, ‘891 and ‘229 patents were unlawful and invalid
under 35 U.S.C. §102(b).

98.  Plaintiffs are entitled to a declaration from the Court that the U.S.’s, USDA’s and
Secretary Vilsack’s prosecution of the ‘891 patent was unlawful and renders the ‘891 patent
unenforceable because the duty of candor before the USPTO was breached during the prosecution of
the ‘891 patent.

99.  Plaintiffs are entitled to a declaration from the Court that the U.S.’s, USDA’s and
Secretary Vilsack’s approval and cooperation in the patent program with the Commission, is
unlawful with respect to the Patented Varieties, including the USDA’s approval and cooperation in
(1) the enforcement of the ‘284, ‘891 and ‘229 patents, (2) the collection of royalties for the
Patented Varieties, and (3) the amnesty program for the Patented Varieties.

100. Plaintiffs are entitled to a declaration from the Court that the U.S.’s, USDA’s and
Secretary Vilsack’s granting of an exclusive license to the Commission in the Patented Varieties was
unlawful and invalid.

101. This Court may and should hold unlawful and set aside the U.S’s, USDA’s and
Secretary Vilsack’s actions giving rise to this First Claim for Relief pursuantto 5 U.S.C.
§706(2)(A), (C), and (D).

102.  This Court may and should compel the U.S., USDA and Secretary Vilsack to comply
with their obligations under the Patent Act pursuant to 5 U.S.C. §706(1).

SECOND CLAIM FOR RELIEF

(Declaration of Invalidity of ‘891 Patent Against All Defendants)
103. Plaintiffs reallege and incorporate by reference all paragraphs 1-102 as if fully set
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forth herein.

104.  This claim arises under the patent laws of the United States, Title 35 of the United
States Code, and the Declaratory Judgment provisions of 8§ 2201 and 2202 of Title 28 of the United
States Code and the APA at 5 U.S.C. §8702, et seq.

105. The U.S., USDA, and Secretary Vilsack engaged in a discrete and final agency
actions by applying for, prosecuting, procuring, accepting issuance, maintaining and exclusively
licensing to the Commission the ‘891 patent. The acts complained of herein constitute final agency
actions by the U.S., USDA and Secretary Vilsack subject to review under the APA. These acts
mark the consummation of the U.S.’s, USDA’s and Secretary Vilsack’s decision-making process.
These acts are not interlocutory, interim or tentative in nature. These acts are those by which rights
or obligations have been determined or from which legal consequences will flow. Specifically, the
acts complained of herein have directly determined the rights and obligations of Plaintiffs and the
Commission with respect to the growing, distribution, sale, reproduction, propagation and otherwise
free use of the plant material and fruit of the Sweet Scarlet grapevine, and the right to collect
royalties and the right to exclude thereof. These acts are arbitrary, capricious, and otherwise not in
accordance with applicable laws and regulations, including 35 U.S.C. §102(b).

106. The Commission, as the exclusive licensee of the ‘891 patent, has demanded that
Plaintiffs enter a license agreement to plant and harvest fruit from Sweet Scarlet grapevines.

107. Plaintiffs have paid for and obtained a license to the ‘891 patent, and possess Sweet
Scarlet grapevines.

108. Plaintiffs assert that the ‘891 patent is invalid under at least 35 U.S.C. §102(b), and
that they should not be required to license the ‘891 patent from the Commission or pay royalties
therefor.

109. An actual case and controversy exists between Plaintiffs and the Commission, the
U.S., the USDA and Secretary Vilsack concerning the ‘891 patent.

110. The action of the U.S., USDA and Secretary Vilsack in procuring the ‘891 patent was
unlawful under 35 U.S.C. §102(b).

111. Plaintiffs have been harmed directly by the U.S.’s, USDA’s and Secretary Vilsack’s
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actions, have suffered a legal wrong because of the U.S.’s, USDA’s and Secretary Vilsack’s actions
and have been adversely affected and aggrieved by the U.S.’s, USDA’s and Secretary Vilsack’s
actions. The U.S.’s, USDA’s and Secretary Vilsack’s actions have directly impacted Plaintiffs’ day-
to day business. As a result of the U.S.’s, USDA’s and Secretary Vilsack’s actions, Plaintiffs have
been (1) restricted from growing, selling, distributing, reproducing, propagating or otherwise freely
using plant material for the Sweet Scarlet grapevine, (2) restricted from growing, selling,
reproducing, distributing, propagating or otherwise freely using the fruit for the Sweet Scarlet
grapevine, and (3) forced to license and pay royalties to the Commission and its agents with respect
to the Sweet Scarlet grapevine plant material.

112.  Plaintiffs are entitled to declaratory judgment from this Court that the ‘891 patent is
invalid pursuant to at least 35 U.S.C. §102(b) and that the U.S’s, USDA’s and Secretary Vilsack’s
actions in applying for, prosecuting, procuring, accepting issuance, maintaining and exclusively
licensing to the Commission the 891 patent are final agency actions that are arbitrary, capricious
and not otherwise in accordance with applicable laws and regulations at least under 35 U.S.C.
§102(b).

113.  This Court may and should hold unlawful and invalid the ‘891 patent pursuant to 5
U.S.C. 8706(2)(A), (C), and (D).

114.  This Court may and should compel the U.S., USDA and Secretary Vilsack to comply
with their obligations under the Patent Act pursuant to 5 U.S.C. 8706(1) with respect to the ‘891
patent.

THIRD CLAIM FOR RELIEF

(Declaration of Invalidity of ‘284 Patent Against All Defendants)
115. Plaintiffs reallege and incorporate by reference all paragraphs 1-114 as if fully set
forth herein.
116.  This claim arises under the patent laws of the United States, Title 35 of the United
States Code, and the Declaratory Judgment provisions of 8§ 2201 and 2202 of Title 28 of the United
States Code and the APA at 5 U.S.C. §8702, et seq.
117. The acts complained of herein constitute final agency actions by the U.S., USDA and
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Secretary Vilsack subject to review under the APA. These acts mark the consummation of the
U.S.’s, USDA’s and Secretary Vilsack’s decision-making process. These acts are not interlocutory,
interim or tentative in nature. These acts are those by which rights or obligations have been
determined or from which legal consequences will flow. Specifically, the acts complained of herein
have directly determined the rights and obligations of Plaintiffs and the Commission with respect to
the growing, distribution, sale, reproduction, propagation, and otherwise free use of the plant
material and fruit of the Autumn King grapevine, and the right to collect royalties and the right to
exclude thereof. These acts are arbitrary, capricious, and otherwise not in accordance with
applicable laws and regulations, including 35 U.S.C. §102(b).

118. The Commission, as the exclusive licensee of the ‘284 patent, has demanded that
Plaintiffs enter a license agreement to plant and harvest fruit from Autumn King grapevines.

119. Plaintiffs have paid for and obtained a license to the ‘284 patent, and possess Autumn
King grapevines.

120. Plaintiffs assert that the 284 patent is invalid under at least 35 U.S.C. §102(b), and
that they should not be required to license the ‘284 patent from the Commission or pay royalties
therefor.

121.  An actual case and controversy exists between Plaintiffs and the Commission, the
U.S., the USDA and Secretary Vilsack concerning the 284 patent.

122. The action of the U.S., USDA and Secretary Vilsack in procuring the ‘284 patent was
unlawful under 35 U.S.C. §102(b).

123. Plaintiffs have been harmed directly by the U.S.’s, USDA’s and Secretary Vilsack’s
actions, have suffered a legal wrong because of the U.S.’s, USDA’s and Secretary Vilsack’s actions
and have been adversely affected and aggrieved by the U.S.’s, USDA’s and Secretary Vilsack’s
actions. The U.S.’s, USDA’s and Secretary Vilsack’s actions have directly impacted Plaintiffs’ day-
to day business. As a result of the U.S.’s, USDA’s and Secretary Vilsack’s actions, Plaintiffs have
been (1) restricted from growing, selling, distributing, reproducing, propagating or otherwise freely
using plant material for the Autumn King grapevine, (2) restricted from growing, selling,
reproducing, distributing, propagating or otherwise freely using the fruit for the Autumn King
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grapevine, and (3) forced to license and pay royalties to the Commission and its agents with respect
to the Autumn King grapevine plant material.

124.  Plaintiffs are entitled to declaratory judgment from this Court that the 284 patent is
invalid pursuant to at least 35 U.S.C. §102(b) and that the U.S’s, USDA’s and Secretary Vilsack’s
actions in applying for, prosecuting, procuring, accepting issuance, maintaining and exclusively
licensing to the Commission the 284 patent are final agency actions that are arbitrary, capricious
and not otherwise in accordance with applicable laws and regulations at least under 35 U.S.C
§102(b).

125.  This Court may and should hold unlawful and invalid the ‘284 patent pursuant to 5
U.S.C. 8706(2)(A), (C), and (D).

126.  This Court may and should compel the U.S., USDA and Secretary Vilsack to comply
with their obligations under the Patent Act pursuant to 5 U.S.C. 8706(1) with respect to the ‘284
patent.

FOURTH CLAIM FOR RELIEF

(Declaration of Invalidity of ‘229 Patent Against All Defendants)

127. Plaintiffs reallege and incorporate by reference all paragraphs 1-126 as if fully set
forth herein.

128.  This claim arises under the patent laws of the United States, Title 35 of the United
States Code, and the Declaratory Judgment provisions of 8§ 2201 and 2202 of Title 28 of the United
States Code and the APA at 5 U.S.C. §8702, et seq.

129. The U.S., USDA, and Secretary Vilsack engaged in a discrete and final agency
actions by applying for, prosecuting, procuring, accepting issuance, maintaining and exclusively
licensing to the Commission the ‘229 patent. The acts complained of herein constitute final agency
actions by the U.S., USDA and Secretary Vilsack subject to review under the APA. These acts
mark the consummation of the U.S.’s, USDA’s and Secretary Vilsack’s decision-making process.
These acts are not interlocutory, interim or tentative in nature. These acts are those by which rights
or obligations have been determined or from which legal consequences will flow. Specifically, the
acts complained of herein have directly determined the rights and obligations of Plaintiffs and the
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Commission with respect to the growing, distribution, sale, reproduction, propagation and otherwise
free use of the plant material and fruit of the Scarlet Royal grapevine, and the right to collect
royalties and the right to exclude thereof. These acts are arbitrary, capricious, and otherwise not in
accordance with applicable laws and regulations, including 35 U.S.C. §102(b).

130. The Commission, as the exclusive licensee of the ‘229 patent, has demanded that
Plaintiffs enter a license agreement to plant and harvest fruit from Scarlet Royal grapevines.

131. Plaintiffs have paid for and obtained a license to the ‘229 patent, and possess Scarlet
Royal grapevines.

132. Plaintiffs assert that the 229 patent is invalid under at least 35 U.S.C. §102(b), and
that they should not be required to license the 229 patent from the Commission or pay royalties
therefor.

133. An actual case and controversy exists between Plaintiffs and the Commission, the
U.S., the USDA and Secretary Vilsack concerning the ‘229 patent.

134.  The action of the U.S., USDA and Secretary Vilsack in procuring the ‘229 patent was
unlawful under 35 U.S.C. §102(b).

135. Plaintiffs have been harmed directly by the U.S.’s, USDA’s and Secretary Vilsack’s
actions, have suffered a legal wrong because of the U.S.’s, USDA’s and Secretary Vilsack’s actions
and have been adversely affected and aggrieved by the U.S.’s, USDA’s and Secretary Vilsack’s
actions. The U.S.’s, USDA’s and Secretary Vilsack’s actions have directly impacted Plaintiffs’ day-
to day business. As a result of the U.S.’s, USDA’s and Secretary Vilsack’s actions, Plaintiffs have
been (1) restricted from growing, selling, distributing, reproducing, propagating, or otherwise freely
using plant material for the Scarlet Royal grapevine, (2) restricted from growing, selling,
reproducing, distributing, propagating, or otherwise freely using the fruit for the Scarlet Royal
grapevine, and (3) forced to license and pay royalties to the Commission and its agents with respect
to the Scarlet Royal grapevine plant material.

136. Plaintiffs are entitled to judgment from this Court that the ‘229 patent is invalid
pursuant to at least 35 U.S.C. 8102(b) and that the U.S’s, USDA’s and Secretary Vilsack’s actions in
applying for, prosecuting, procuring, accepting issuance, maintaining and exclusively licensing to
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the Commission the ‘229 patent are final agency actions that are arbitrary, capricious and not
otherwise in accordance with applicable laws and regulations at least under 35 U.S.C 8§102(b).

137.  This Court may and should hold unlawful and invalid the ‘229 patent pursuant to 5
U.S.C. 8706(2)(A), (C), and (D).

138.  This Court may and should compel the U.S., USDA and Secretary Vilsack to comply
with their obligations under the Patent Act pursuant to 5 U.S.C. 8706(1) with respect to the ‘229
patent.

FIFTH CLAIM FOR RELIEF

(Declaration of Unenforceability for Inequitable Conduct Regarding ‘891 Patent Against All
Defendants)

139. Plaintiffs reallege and incorporate by reference all paragraphs 1-138 as if fully set
forth herein.

140. The Sweet Scarlet variety was in public use through reproduction, and fruit from the
Sweet Scarlet variety was publicly sold, prior to February 2002.

141.  The prior possession and reproduction of the Sweet Scarlet variety, particularly by
growers who admitted to such possession and reproduction under the Commission’s “amnesty”
program, was material to the patentability of the Sweet Scarlet variety.

142. On information and belief, the USDA and Dr. Ramming knew of the prior possession
and reproduction of the Sweet Scarlet variety by growers who admitted to such possession and
reproduction under the Commission’s “amnesty” program. Additionally, on information and belief,
Margaret A. Conner, John D. Fado, and/or Lesley Shaw, who prosecuted the application on the
Sweet Scarlet variety before the USPTO, knew of the prior possession and reproduction of the
Sweet Scarlet variety by growers who admitted to such possession and reproduction under the
Commission’s “amnesty” program.

143.  Prior to issuance of the ‘891 patent, neither the USDA, nor Dr. Ramming, nor Ms.
Conner, Mr. Fado, and/or Ms. Shaw notified the USPTO of the prior possession and reproduction of
the Sweet Scarlet variety by growers who admitted to such possession and reproduction under the
Commission’s “amnesty” program.
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144.  The failure of the USDA, Dr. Ramming, and Ms. Conner, Mr. Fado, and/or Ms.
Shaw to fully disclose to the USPTO the prior possession and reproduction of the Sweet Scarlet
variety by growers who admitted to such possession and reproduction under the Commission’s
“amnesty” program breached the duty of candor owed to the USPTO in applying for a patent on the
Sweet Scarlet variety. On information and belief, this breach of the duty of candor was done with an
intent to deceive the USPTO and constitutes inequitable conduct.

145. The inequitable conduct described in the above paragraphs renders the ‘891
unenforceable.

146. The U.S., USDA, and Secretary Vilsack engaged in a discrete and final agency
actions by prosecuting, procuring, accepting issuance, maintaining and exclusively licensing to the
Commission the ‘891 patent. The acts complained of herein constitute final agency actions by the
U.S., USDA and Secretary Vilsack subject to review under the APA. These acts mark the
consummation of the U.S.’s, USDA’s and Secretary Vilsack’s decision-making process. These acts
are not interlocutory, interim or tentative in nature. These acts are those by which rights or
obligations have been determined or from which legal consequences will flow. Specifically, the acts
complained of herein have directly determined the rights and obligations of Plaintiffs and the
Commission with respect to the growing, distribution, sale, reproduction, propagation, and
otherwise free use of the plant material and fruit of the Sweet Scarlet grapevine, and the right to
collect royalties and the right to exclude thereof. These acts are arbitrary, capricious, and otherwise
not in accordance with applicable laws and regulations, including the duty of candor before the
USPTO.

147. The action of the U.S., USDA and Secretary Vilsack in procuring the ‘891 patent was
arbitrary, capricious and otherwise not in accordance with applicable laws and regulations, because
in doing so the U.S., USDA and Secretary Vilsack breached the duty of candor before the USPTO.

148. Plaintiffs have been harmed directly by the U.S.’s, USDA’s and Secretary Vilsack’s
actions, have suffered a legal wrong because of the U.S.’s, USDA’s and Secretary Vilsack’s actions
and have been adversely affected and aggrieved by the U.S.’s, USDA’s and Secretary Vilsack’s
actions. The U.S.’s, USDA’s and Secretary Vilsack’s actions have directly impacted Plaintiffs’ day-
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to day business. As a result of the U.S.’s, USDA’s and Secretary Vilsack’s actions, Plaintiffs have
been (1) restricted from growing, selling, distributing, reproducing, propagating, or otherwise freely
using plant material for the Sweet Scarlet grapevine, (2) restricted from growing, selling,
reproducing, distributing, propagating or otherwise freely using the fruit for the Sweet Scarlet
grapevine, and (3) forced to license and pay royalties to the Commission and its agents with respect
to the Sweet Scarlet grapevine plant material.

149.  An actual case and controversy exists between Plaintiffs and the Commission, the
U.S., the USDA and Secretary Vilsack concerning enforceability of the ‘891 patent.

150. Plaintiffs are entitled to judgment from this Court that the ‘891 patent is
unenforceable for inequitable conduct during the prosecution of the ‘891 patent application and that
the U.S’s, USDA’s and Secretary Vilsack’s actions in prosecuting, procuring, accepting issuance,
maintaining and exclusively licensing to the Commission the ‘891 patent are final agency actions
that are arbitrary, capricious and not otherwise in accordance with applicable laws and regulations at
least under the duty of candor before the USPTO.

151.  This Court may and should hold unenforceable the “891 patent pursuant to 5 U.S.C.
§706(2)(A), (C), and (D).

152.  This Court may and should compel the U.S., USDA and Secretary Vilsack to comply
with their obligations under the Patent Act pursuant to 5 U.S.C. 8706(1) with respect to the ‘891
patent.

SIXTH CLAIM FOR RELIEF

(Sherman Act and Clayton Act Against The Commission)

153.  Plaintiffs reallege and incorporate by reference all paragraphs 1-152 as if fully set
forth herein.

154.  On information and belief, the Commission knew that the prior uses and sales of
Sweet Scarlet, particularly the uses reported to the Commission under its “amnesty” program, were
not disclosed to the USPTO prior to the issuance of the ‘891 patent. On information and belief, the
Commission further knew that this failure to disclose material information rendered the ‘891 patent
unenforceable once issued.
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155.  On information and belief, the Commission has illegally monopolized interstate and
foreign commerce in bad faith by (i) enforcing alleged patent rights and collecting royalty fees on
the Patented Varieties under its “amnesty” program prior to issuance of a valid United States
patents, and (ii) enforcing patent rights (including demanding the removal of Patented Varieties) and
collecting royalties on the Sweet Scarlet variety while knowing that the patent on Sweet Scarlet
could not be enforced due to prior public use and inequitable conduct.

156. On information and belief, the Commission has illegally monopolized interstate and
foreign commerce by misusing the Patented Varieties though its enforcement and royalty collection
activities.

157.  On information and belief, the Commission is the exclusive licensee of the Patented
Varieties and has abused its patent position and attempted to extend its patent monopoly by
threatening new entrants and potential new entrants into the table grape market with patent
infringement litigation and injunctions.

158. The existence and misuse of the patents on the Patented Varieties has deprived
Plaintiffs of revenues and profits that it would have otherwise enjoyed absent the Commission’s
anticompetitive activities and patent misuse.

159. The acts of the Commission constitute monopolization, attempts to monopolize, and
a conspiracy to monopolize the United States market for grapevine plant material producing table
grapes having the characteristics of late season ripening, seedless fruit, attractive pale green
coloration, cylindrical to ovoid fruit shape, firm fruit texture with neutral sweet flavor, and medium
to tight cluster. The scope of the market constitutes all grapevine plant material producing table
grapes having the described characteristics. The Commission holds market power in this market.
The market for grapevine plant material producing table grapes having these characteristics is
distinct within the grapevine market, because these unique characteristics set these grapevine plant
materials apart from other grapevine plant material producing table grapes with other characteristics.
Grapevine plant material producing table grapes having characteristics different than those described
herein are not reasonably interchangeable and do not provide effective substitutes to the grapevine
plant material producing table grapes having the characteristics identified herein, because the
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characteristics described herein are uniquely valuable and distinct from other grapevine plant
materials. As a direct result of the Commission’s monopolistic activities, Plaintiffs have been
harmed by being (1) restricted and excluded from growing, selling, distributing, propagating or
using plant material in this market, (2) restricted and excluded from growing, selling, growing,
propagating or distributing fruit from such plant material, and (3) forced to license and pay a royalty
for plant material in these markets.

160. The acts of the Commission constitute monopolization, attempts to monopolize, and
a conspiracy to monopolize the United States market for grapevine plant material producing table
grapes having the characteristics of midseason ripening, seedless fruit, attractive raspberry red
coloration, ovoid fruit shape, firm fruit texture with a light muscat flavor, and medium to tight
cluster. The scope of the market constitutes all grapevine plant material producing table grapes
having the described characteristics. The Commission holds market power in this market. The
market for grapevine patent material producing table grapes having these characteristics is distinct
within the grapevine market, because these unique characteristics set these grapevine plant materials
apart from other grapevine plant material producing table grapes with other characteristics.
Grapevine plant material producing table grapes having characteristics different than those described
herein are not reasonably interchangeable and do not provide effective substitutes to the grapevine
plant material producing table grapes having the characteristics identified herein, because the
characteristics described herein are uniquely valuable and distinct from other grapevine plant
materials. As a direct result of the Commission’s monopolistic activities, Plaintiffs have been
harmed by being (1) restricted and excluded from growing, selling, distributing, propagating or
using plant material in this market, (2) restricted and excluded from growing, selling, growing,
propagating or distributing fruit from such plant material, and (3) forced to license and pay a royalty
for plant material in these markets.

161. The acts of the Commission constitute monopolization, attempts to monopolize, and
a conspiracy to monopolize the United States market for grapevine plant material producing table
grapes having the characteristics of midseason ripening, seedless fruit, attractive dark red coloration,
oval fruit shape, firm fruit texture with neutral sweet flavor, and medium dense cluster. The scope
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of the market constitutes all grapevine plant material producing table grapes having the described
characteristics. The Commission holds market power in this market. The market for grapevine
patent material producing table grapes having these characteristics is distinct within the grapevine
market, because these unique characteristics set these grapevine plant materials apart from other
grapevine plant material producing table grapes with other characteristics. Grapevine plant material
producing table grapes having characteristics different than those described herein are not
reasonably interchangeable and do not provide effective substitutes to the grapevine plant material
producing table grapes having the characteristics identified herein, because the characteristics
described herein are uniquely valuable and distinct from other grapevine plant materials. As a direct
result of the Commission’s monopolistic activities, Plaintiffs have been harmed by being (1)
restricted and excluded from growing, selling, distributing, propagating or using plant material in
this market, (2) restricted and excluded from growing, selling, growing, propagating or distributing
fruit from such plant material, and (3) forced to license and pay a royalty for plant material in these
markets.

162. Plaintiffs have suffered damages as a direct result of the Commissions monopolistic
activities from having been unable to propagate or distribute their own grapevines or grapevine plant
material within the relevant markets.

163. The Commission has monopoly power in the alleged relevant markets, including the
power to control prices and exclude competition. Specifically, the Commission sub-licenses
grapevine varieties within the relevant markets to nurseries and the nurseries sell the grapevine plant
material with restrictions, imposed, monitored and enforced by the Commission, on use, re-sale
ability and propagation. The Commission also sets the prices for the plant material within the
relevant markets. Further, the Commission is the primary party enforcing the licenses to the
grapevine plant material within the relevant markets. The nurseries do not have the power to lessen
or destroy competition without the consent of the Commission. The nurseries only sell the
grapevines falling within the relevant markets based on the restrictions placed by the Commission.
The Commission is the primary actor dictating the terms of marketing and use of the grapevine plant
material within the relevant markets.
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164. The Commission’s monopolistic activities are in violation of the Sherman and
Clayton Acts.

165. Plaintiffs are entitled to judgment from this Court that the Commission’s conduct is a
violation of the Sherman Act (15 U.S.C. § 2) and that Plaintiffs are entitled to recovery, including
damages, reasonable attorneys’ fees, restitution, disgorgement of all royalty fees obtained by the
Commission through its “patent licensing” and “amnesty” programs, and treble damages under the
Clayton Act (15 U.S.C. § 15).

SEVENTH CLAIM FOR RELIEF

(Declaration That Exclusive License Agreements For Patented Varieties Are Void And
Unlawful Against the Commission Under Federal Law)

166. Plaintiffs reallege and incorporate by reference all paragraphs 1-165 as if fully set
forth herein.

167.  This claim arises under the patent laws of the United States, Title 35 of the United
States Code, and the Declaratory Judgment provisions of 8§ 2201 and 2202 of Title 28 of the United
States Code and the APA at 5 U.S.C. §8702, et seq.

168. The ‘284, ‘891 and ‘229 patents are invalid under 35 U.S.C. §102(b).

169. The ‘891 patent in unenforceable because it was obtained through inequitable
conduct before the USPTO.

170. The USDA'’s action of granting the Commission an exclusive license in the invalid
‘284, ‘891 and ‘229 patents is contrary to law.

171.  The exclusive license between the Commission and the USDA for the Patented
Varieties is void and invalid, because the ‘284, ‘891 and ‘229 patents are invalid under 35 U.S.C.
§102(b).

172.  The exclusive license between the Commission and the USDA for the 891 patent is
void and invalid, because the ‘891 patent is unenforceable.

173.  Plaintiffs have directly suffered harm as a result of the USDA and the Commission
entering into an unlawful and void exclusive license agreement for the 284, ‘891 and ‘229 patents,
including without limitation, Plaintiffs being (1) restricted from growing, selling, distributing,
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propagating or using plant material for Patented Varieties, (2) restricted from selling, growing,
propagating or distributing fruit for the Patented Varieties, and (3) forced to pay license fees for the
Patented Varieties.

174.  An actual case and controversy exists between Plaintiffs and the Commission and the
USDA concerning the viability of the exclusive license between the Commission and the USDA for
the 284, ‘891 and ‘229 patents.

175. Plaintiffs are entitled to judgment from this Court that the exclusive license between
the USDA and the Commission for the ‘284, ‘891 and ‘229 patents is void and unlawful.

176. Plaintiffs are entitled to judgment from this Court that the USDA’s action in granting
the Commission an exclusive license to the ‘284, 891 and ‘229 patents was unlawful under 5 U.S.C.
§702, et seq.

EIGHTH CLAIM FOR RELIEFE

(Declaration That Exclusive License For Patented Varieties Are Void And Unlawful Against
The Commission Under State Law)

177. Plaintiffs reallege and incorporated by reference all paragraphs 1-176 as if fully set
forth herein.

178.  This claim arises under the patent laws of the United States, Title 35 of the United
States Code, and California Code of Civil Procedure 81060 for declaratory relief.

179. The 284, ‘891 and 229 patents are invalid under 35 U.S.C. §102(b).

180. The “891 patent in unenforceable because it was obtained through inequitable
conduct before the USPTO.

181. The exclusive license between the Commission and the USDA for the Patented
Varieties is void and invalid, because the ‘284, ‘891 and ‘229 patents are invalid under 35 U.S.C.
§102(b).

182. The exclusive license between the Commission and the USDA for the ‘891 patent is
void and invalid, because the ‘891 patent is unenforceable.

183.  Plaintiffs have directly suffered harm as a result of the USDA and the Commission
entering into an unlawful and void exclusive license agreement for the 284, ‘891 and ‘229 patents,
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including without limitation, Plaintiffs being (1) restricted from growing, selling, distributing,
propagating or using plant material for Patented Varieties, (2) restricted from selling, growing,
propagating or distributing fruit for the Patented Varieties, and (3) forced to pay license fees for the
Patented Varieties.

184.  An actual case and controversy exists between Plaintiffs and the Commission and the
USDA concerning the viability of the exclusive license between the Commission and the USDA for
the ‘284, ‘891 and ‘229 patents.

185. Plaintiffs are entitled to judgment from this Court that the exclusive license between
the USDA and the Commission for the ‘284, ‘891 and ‘229 patents is void and unlawful.

NINTH CLAIM FOR RELIEF

(Unfair Competition Under California Business and Professions Code §17200 and
California Common Law Against The Commission)

186. Plaintiffs reallege and incorporate by reference all paragraphs 1-185 as if fully set
forth herein.

187. The Commission has unlawfully and unfairly exploited the ‘284, ‘891 and ‘229
patents in a manner that violates antitrust laws and in a manner that attempts to extend these patents
beyond their lawful scope. Such acts constitute unfair trade practices and unfair competition under
California Business and Professions Code 817200, et seq., and under the common law of the State of
California, entitling Plaintiffs to relief.

188. Pursuant to California Business and Professions Code 817203, Defendant is required
to disgorge and restore to Plaintiffs all profits and property acquired by means of Defendant’s unfair
competition.

189. Due to the conduct of Defendant, Plaintiffs have suffered irreparable harm, have
suffered injury in fact and have lost money or property as a result of Defendant’s acts of unfair
business practices alleged herein. It would be difficult to ascertain the amount of money damages
that would afford Plaintiffs adequate relief at law for Defendant’s acts. Plaintiffs’ remedy at law is
not adequate to compensate Plaintiffs for the injuries inflicted by Defendant. Accordingly, Plaintiffs
are entitled to preliminary and permanent injunctive relief pursuant to California Business and
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Professions Code §17203.

190. Plaintiffs are informed and believe and on that basis allege that Defendant’s conduct
has been intentional and willful and in conscious disregard of Plaintiffs’ rights and, therefore,
Plaintiffs are entitled to its attorneys’ fees.

TENTH CLAIM FOR RELIEF

(Unjust Enrichment Against The Commission)

191. Plaintiffs reallege and incorporate by reference all paragraphs 1-190 as if fully set
forth herein.

192. By acquiring licensing revenue for the ‘891 patent, which was fraudulently procured
and maintained, the Commission has received significant benefits. In addition, by acquiring
licensing revenue for the ‘284, ‘891 and ‘229 patents in a manner that expands these patents beyond
their lawful scope, the Commission has received significant benefits.

193. The Commission’s unjust receipt and retention of such benefits has unjustly enriched
them at the expense of the Plaintiffs and all California table grape growers who have paid the
Commission license fees.

ELEVENTH CLAIM FOR RELIEF

(Constructive Trust Against The Commission)

194.  Plaintiffs reallege and incorporate by reference all paragraphs 1-193 as if fully set
forth herein.

195. California table grape growers have transferred to the Commission licensing fees,
being induced by fraud, duress or undue influence of the Commission.

196. The Commission is subject to an equitable duty to convey the license fees it has
received from Plaintiffs and other California table grape growers on the ground that the Commission
would be unjustly enriched if the Commission were permitted to retain those license fees.

197.  The licensing fees acquired by the Commission for the Patented Varieties should be
held in constructive trust for the benefit of California table grape growers who have paid the

Commission license fees with respect to the Patented Varieties.
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PRAYER FOR RELIEF

Wherefore, Plaintiffs prays for the following relief against Defendant:
A. Declaring that the U.S., USDA and Secretary Vilsack acted arbitrarily, capriciously,
and not in accordance with law under the APA by engaging in the following final agency actions:
a. Entering into the patenting program with the Commission with respect to the
Patented Varieties;
b. Filing the applications for the ‘284, ‘891 and ‘229 patents;
c. Prosecuting the ‘284, ‘891 and ‘229 patents;
d. Accepting issuance of the ‘284, ‘891 and ‘229 patents;
e. Procuring the ‘284, ‘891 and ‘229 patents;
f. Maintaining the 284, ‘891 and ‘229 patents;
g. Granting the Commission an exclusive license to the ‘294, ‘891 and *229
patents;
B. Declaring that the ‘284, ‘891 and ‘229 patents are invalid;
C. Declaring that the ‘891 patent is unenforceable;
D. Declaring that the Commission and the USDA committed inequitable conduct in the
prosecution and procurement of the ‘891 patent;
E. That the Court adjudge and decree that the Commission has violated the Sherman and
Clayton Acts;
F. That the Court adjudge and decree that the Commission has violated the antitrust
laws of the State of California;
G. That the Court adjudge and decree that the Commission’s exclusive license in the
‘284, ‘891 and ‘229 patents is void and invalid;
H. That the Court adjudge and decree that the Commission has violated California
statutory and common law unfair competition laws;
l. That the Court adjudge and decree that the Commission has been unjustly enriched;
J. That the Court compel the U.S., USDA and Secretary Vilsack to act in accordance
with law, including applicable patent laws, pursuant to 5 U.S.C. §706;
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K. That the Court set aside the following agency actions under the APA, including 5
U.S.C. §706:

a. Entering into the patenting program with the Commission with respect to the
Patented Varieties;

b. Filing the applications for the ‘284, ‘891 and ‘229 patents;

c. Prosecuting the ‘284, ‘891 and 229 patents;

d. Accepting issuance of the ‘284, ‘891 and ‘229 patents;

e. Procuring the 284, ‘891 and ‘229 patents;

f. Maintaining the 284, ‘891 and ‘229 patents;

g. Granting the Commission an exclusive license to the ‘294, ‘891 and *229
patents;

L. A preliminary and permanent injunction enjoining the Commission, its officers,
servants, commissioners, employees, attorneys, all parent and subsidiary corporations, all assignees
and successors in interest, and those persons in active concert or participation with the Commission,
including distributors and nurseries from enforcing or threatening to enforce the ‘284, ‘891 and ‘229
patents;

M. That the Court order the Commission to dedicate to the public patents regarding the
Autumn King, Sweet Scarlet and Scarlet Royal varieties, both domestic and foreign; or alternatively
grant all requesting persons royalty-free licenses to propagate, grow, harvest and sell Autumn King,
Sweet Scarlet and Scarlet Royal varieties and their fruit which are claimed in the 284, ‘891 and
‘229 patents.

N. An award of damages against the Commission, together with pre-judgment and post-
judgment interest;

0. Disgorgement of all royalty fees obtained by the Commission in connection with the
Patented Varieties;

P. That the licensing fees acquired by the Commission for the Patented Varieties be held
in constructive trust for the benefit of California table grape growers who have paid the Commission
license fees with respect to the Patented Varieties;
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Q. A trebling of said damages awarded against the Commission;
R. That Plaintiffs recover the costs of this suit together with reasonable attorneys’ fees;
S. That Plaintiffs have such other and further relief as the nature of this case may

require and as the Court may deem just and proper.

DATED: March 19, 2008 HENNIGAN BENNETT & DORMAN LLP

By /s/ Lawrence M. Hadley

Lawrence M. Hadley

Attorney for Plaintiffs
DELANO FARMS COMPANY; FOUR STAR
FRUIT, INC.; GERAWAN FARMING, INC.
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DEMAND FOR JURY TRIAL

Plaintiffs hereby demand a trial by jury as to all issues so triable.

HENNIGAN BENNETT & DORMAN LLP

By /s/ Lawrence M. Hadley

Lawrence M. Hadley

Attorney for Plaintiffs
DELANO FARMS COMPANY:; FOUR STAR
FRUIT, INC.; GERAWAN FARMING, INC.
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7 ABSTRACT

Anew and distinct variety of grapcvine denominated ‘Sweet
Scarlet” which is characterized by ‘its midseason ripening
seedless fruit, attractive raspberry red coloration, its ovoid
fruit shape, its firm fruit texture with a light muscat flavor,
and its medium to tight cluster.

2 Drawing Sheets

1

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

The new variety was developed by the United States
Department of Agriculture of the Agricultural Rescarch
Service, Postharvest Quality and Genetics Research Unit in
Parlier, Calif.

Latin name of the genus and species of the plant claimed:
Vitis vinifera L.

Variety denominated: ‘Sweet Scarlet’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct variety

10

2

denominated varietaily as the ‘Sweet Scarlet’ grapevine,
and, more particularly, to a grapevine which has fruit matur-
ing for commercial harvesting and shipment approximately
August 23 in the San Joaquin Valley of central California.
The fruit has an attractive red skin coloration at maturity
with a muscat flavored flesh and outstanding fruit quality.

The grapevine of the present invention originated from a
hand-pollinated cross of United States Department of Agri-
culture selection ‘C33-30° (unpatented) and the United
States Department of Agriculture selection ‘C103-141°
(unpatented) made in 1989 at the United States Department
of Agriculture, Agricultural Research Service, Postharvest
Quality and Genetics Research Unit plots at California State
University, Fresno, in Fresno Calif. The female was ‘C33-

of grapevine, Vitis vinifera L., which will hereinafter be 15 30" a seedless, red-fruited grapevine having reflex anthers in
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the flower, large oval berries with firm flesh and medium
skin, and a neutral flavor. The fruit of the ‘C33-30’ ripen
about one week before the instant variety. The pollen parent
was ‘C103-141" a seedless red-purple fruited grape with
medium size, oval to round berries with medium skin and
firm fiesh. The fruit of the ‘C103-141’ grapevine ripen at the
same time as the variety of the subject invention. Both of the
parents of the instant cultivar are hybrids of the grapevine
genus and species Vitis vinifera L.

Aborted seeds resulting from this controlled hybridization
were developed further through invitro tissue culture and
germinated in the laboratory during the fall of 1989. The
resulting seedlings were planted in the spring of 1990 in a
vineyard at the United States Department of Agriculture,
Agricultural Research Service plots on the California State
University, Fresno, campus in Fresno, Calif. The scedlings
fruited in the summer of 1992 and one, the grapevine of the
present invention, was selected for its attractive red seedless
firm muscat flavored fruit, medium berry size, and outstand-
ing fruit quality.

In 1993 at the inventors’ direction, the grapevine of the
subject invention was propagated asexually by rooting hard-
wood cuttings at Fresno, Calif. and a test planting of five
grapevines of the subject invention was established in the
United States Department of Agriculture, Agricultural
Research Service plots on the California State University,
Fresno campus. Subsequently, larger test plantings have
been established with asexually multiplied grapevines of the
instant invention. When hardwood cuttings were used for
propagation, the instant cultivar rooted readily therefrom.
All grapevines of the new variety planted from hardwood
cutting propagation, fruited in the third season of growth
after planting. All propagules, or resulting plants, of the
present invention have been observed by the inventors to be
true to type in that all asexual reproduced grapevines of the
variety possessed the characteristics identical to those of the
originally discovered grapevine.

SUMMARY OF THE INVENTION

The grapevines of the subject invention possess medium
vigor and have produced fruit well both as own-rooted and
grafted grapevines. The size of the grapevines was deter-
mined by growing the grapevines on a three cross arm ‘T’
type trellis structure with a top cross arm of 122 cm in length
set 189 cm above the ground; a second cross arm of 102 cm
in length set 156 cm above the ground; and a third cross arm
91 cm in length set 125 ¢m above the ground. The trellis
structure had two wires per cross arm and indicted a grape-
vine height of 216 cm and a grapevine spread of 218 cm.

The fruit of the new variety ripens in midseason, about the
same time as the ‘Ruby Seedless’ grapevine (unpatented).
The average ripening date in Fresno, Calif. is August 23.
Berries adhere well to the fruit pedicel and have minimal
shatter from the clusters during storage. The fruit is rasp-
berry red in color at maturity. The fruit shape is ovoid. Fruit
skins are medium thick and similar to the ‘Ruby Seedless’
grapevine. ‘Sweet Scarlet’ differs from ‘Ruby Seedless’ by
having a light muscat flavor. The pulp of the fruit adheres to
the skins of the berry and the fruit texture is firm and meaty.
The berries are medium in size, or 3.6 grams. The flavor of
the fruit is sweet and has a light muscat flavor when ripe.
The flavor has been rated high. Soluble solids concentration
of the juice at fruit maturity averages 21.6% with titratable
acid of 0.47 grams/100 milliliters of juice. The fruit is of the
stenospermocarpic type of seedlessness and contains small,
aborted seed traces that are not noticeable when eaten. The
fruit clusters are usually borne on the average of 0.53 per
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shoot on cane pruned vines. The fruit clusters are conical and
are large in size, or 1681 grams, medium to slightly tight and
attractive. The fruit cluster peduncles are medium in length.

‘The grapevine and fruit of the new variety are susceptible
to powdery mildew disease of grape plants. A spray program
for powdery mildew disease control is required.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings of the grapevine of the present invention are
color photographs showing in FIG. 1 a typical specimen of
the fruit and in FIG. 2 a shoot with leaves and a flower
cluster all of the new variety of the present invention. The
color of the photographs is as nearly true as it is reasonably
possible to provide in such color photographs. Description
of the new invention applies to: vines of ‘Sweet Scarlet’
grown on its own roots at a density of 1,119 vines per hectare
in Fresno County, Calif. in 2002. These vines were in their
fourth year of full production having been planted in 1996.

DETAILED BOTANICAL DESCRIPTION

The new variety cv. ‘Sweet Scarlet’ may be distinguished
from other commercial grape cultivars known to us by a
combination of characteristics, including its midseason rip-
ening seedless fruit with attractive raspberry red coloration,
its firm fruit texture with a light muscat flavor, its ovoid fruit
shape and its medium to tight cluster.

The new variety of grapevine is most similar to its pollen
parent ‘C103-141’ by having similar dates of harvest and
similar berry size. It is distinguished therefrom and an
improvement thereon in a number: of fruit characteristics.
The flesh of the new variety is firmer, the skin color is an
attractive raspberry red not a purple red coloration. The
berry shape is ovoid compared to the oval to round berries
of ‘C103-141°. The most distinguishing difference is the
light muscat flavor that is not present in the pollen parent.
The new grapevine is also similar to the commercial variety
‘Ruby Seedless’ (unpatented) in that they ripen at a similar
time, both have large clusters and similar size and shape
berries. It is distinguished therefrom and an improvement
thereon in that the flesh of the new variety is firmer, the color
is more attractive being a raspberry red compared to a dull
purple red of ‘Ruby Seedless’. The most distinguishing
difference is the light muscat flavor of the new variety.

The new variety also differs substantially from its mother
parent ‘C33-30°. The new variety has perfect flowers with
functional male and female parts while ‘C33-30’ has only
functional female parts. The new variety has smaller aborted
seeds. The most distinguishing difference is the light muscat
flavor of the new variety, while ‘C33-30’ has none.

Referring more specifically to the botanical details of this
new and distinct variety of grapevine, the following has been
observed under the ecological conditions prevailing at the
orchard of origin which is located in Fresno in the San
Joaquin Valley of central California. All major color code
designations are by reference to the Dictionary of Color, by
Maerz and Paul, First Edition, 1930. Common color names
are also occasionally employed. Where dimensions, sizes,
colors and other characteristics are given, it is to be under-
stood that such characteristics are approximations of aver-
ages sct forth as accurately as practicable. The description
hereof was taken from specimens grown in Fresno, Calif.
The grapevines used for measurément were grown in a fine
sandy loam soil and the grapevines were irrigated using
trickle, or drip irrigation. In a substantial part, the data
hereof was from grapevines that were six (6) years old.
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VINE

Generally:

Size.—Medium. Grapevine size as determined on
grapevines growing on a three cross arm ‘T” trellis
with the top cross arm 122 cm (47.58 inches) long set
189 cm (73.71 inches) above the ground; the second
cross arm 102 cm (39.78 inches) long set 156 cm
(60.84 inches) above the ground; and the third cross
arm 91 cm (35.49 inches) long set 125 cm (48.75
inches) above the ground. There were two wires per
cross arm and was trained to produce a grapevine
height of 216 cm (84.24 inches) and a grapevine
spread of 218 cm (85.02 inches).

Vigor—Medium vigor. Vigor as measured by weighing
prunings at dormant ‘pruning for cane pruned grape-
vines (with 5 canes and an average of 13 buds per
cane) was 3.0 Kg.

Productivity—Productive, 15.89 Kg per grapevine as
compared to the Ruby Seedless grapevine which
produces 16.8 Kg per grapevine on grapevines
spaced 8 ft. (243.84 cm) by 12 fi. (365.76 cm).

Regularity of bearing—Regular. Annual pruning of
canes is required for reliable production.

CANES

Size:

Diameter — mature canes.—Medium diameter,

medium vigor, upright in growth habit.
Mature canes:

Diameter — internode base.—11.4 mm (0.456 inches).

Diameter — internode midpoint.—9.1 mm (0.364
inches).

Diameter — internode tip.—5.4 mm (0.216 inches).

Diameter — node base.—12.7 mm (0.508 inches).

Diameter — node midpoint.—10.5 mm (0.42 inches).

Diameter — node tip.—7.5 mm (0.3 inches).

Internode length:

Base—10.0 cm (3.9 inches).

Midpoint.—10.1 cm (3.939 inches).

Tip.—9.1 cm (3.549 inches).

Average length of canes.—240.8 cm (93.912 inches).

Surface texture.—Smooth.

Color of mature cane.—Brown (plate 11 H6). No
anthocyanin observed on mature canes.

Buds:

Color—Brown (plate 13 F8).

Texture.—Smooth.

Dormant bud (compound bud or eye):

Width.—At base of cane 5.3 mm (0.212 inches); at
midpoint of cane 5:4 mm (0.216 inches) and at tip of
cane 4.4 mm (0.176 inches). The average number of
buds on a current, single-season growth cane is 26.

Date of bud break—March 3™, midseason.

Young shoots.—Young shoots have cobwebby indu-
ment.

Diameter of young shoots in spring (measured when
shoots are 24 inches)—At base 8.5 mm (0.34
inches), at midpoint 7.4 mm (0.296 inches) and at tip
3.1 mm (0.124 inches).

Internode length.—11.2 cm (4.368 inches) at 4 inter-
node from base.

Young shoots:

Color—Pale yellow green (plate 18 L7) with slight

copper on edge.
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Stem of shoot tip:

Color—Green (plate 20 L6) with a slight copper tint in
sun.

Shoot:

Shape.—Straight to slightly carved.

Shoot tip:

Form.—Open.

Tendrils:

Size.—L ength — 25.2 cm (9.828 inches).

Size.—Diameter — 2.45 mm {0.098 inches).

Shape.—Usually triforcated or quadforcated and curled
on distal end.

Pattern.—Found beginning opposite node 6 and 7, then
again at nodes 9, 10, 12, 13, 15, 16 with this
repeating intermittent pattern to the distal end of the
cane.

Tendril:

Color immature growth.—Yellow green (plate 21 L6)
with slight copper on tip.

Disease resistance: Susceptible to powdery mildew, and
fungicides were applied to the -grapevines under evalua-
tion to control powdery mildew.

Insect resistance: Insecticides were applied to the grapevines
under evaluation to control grapevine leafhoppers and
variegated leathoppers. No resistances to these pests were
determined in these evaluationsdue to chemical control of
these pests.

LEAVES

Size:

Generally— eaves simple and alternate. The mid vein
(L1) is 14.9 cm (5.811 inches) long, vein 1.2 is 12.2
cm (4.758 inches) long and vein L3 is 8.9 cm (3.471
inches) long. The angle between the mid vein L1 and
L3 is 55.1 degrees and between L1 and the 1st vein
off L3 is 148.8 degrees.

Average length.—20.6 cm (8.034 inches).

Average width.—18.9 cm (7.371 inches).

Shape.—Orbicular.

Lobes:

Number—Five (5).

Color:

Upwardly disposed surface—Dark green (plate 23
HY). Upward surface is glabrous, flat and smooth to
slightly bullate.

Downwardly disposed surface.—Green (plate 22 16).
Lower surface is glabrous with short hairs along the
main midrib vein.

Leaf vein-—Light green (plate 19 16) with occasional
red (plate 6 14) on main veins near center of leaf.

Leaf vein — thickness.—Thickness of mid vein at
center of leaf is 1.9 mm (0.076 inches).

Leaf margin—Serrated with'shape of teeth pointed and
medium in size.

Petiole sinus.—Lyre shape and usually petiole lobes
overlap causing a closed petiole sinus. On mature
leaf is 4.4 cm (1.72 inches) deep and 1.3 cm (0.507
inches) wide at widest point.

Anthocyanin:

Main veins — location.—With occasional red (plate 6
14) on main veins near center of leaf.

Petiole:

Size.—Medium.

Length.—11.7 cm (4.563 inches).

Diameter—3.3 mm (0.132 inches).

Color—Green (plate 20 L4) with occasional red (plate
6 14) covering.
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Color:

Young leaf — upper surface.—Pale green (plate 21 L8)
with light copper and cobwebby indument on upper
surface.

Young leaf —lower surface.—Pale green (plate 22 K7).

Shape unfolded — young leaf.—Concave to flat.

Petiole of young leaf — color—Medium green (plate
21 L8).

Stipules.—Onion skin.

TRUNK

Size: Large.

Height.—Approximately 104 cm (40.56 inches) above
the vineyard floor.

Diameter—7.41 cm (2.8899 inches) as measured just
below the cordon or head point at 81.28 cm (31.6992
inches) above vineyard floor; and 6.81 cm (2.6559
inches) at 15.2 cm (5.928 inches) above the vineyard
floor.

Bark — color—(plate 16 A2).

FLOWERS

Flower:
Size — generally—Medium.
Unopened — diameter—2.8 mm (0.112 inches).
Unopened — length.—2.2 mm (0.088 inches).
Unopened ~— surface texture.—Smooth.
Date of bloom.—First bloom May 10.
Date of full bloom.—May 14 at 90%.
Inflorescence.—Panicle.

Cluster size:
At bloom.—Generally, large to very large.
Cluster — length.—27.3 cm (10.647 inches).
Width.—24.6 cm (9.594 inches).

Peduncle:
Length.—3.3 cm (1.287 inches).
Shape of cluster—Conical with shoulder well devel-

oped.

Calyptra:
Color—Green (plate 20 L.6).
Stamens.—Five (5) and erect.
Pistil—Well developed.

Ovary:
Color—Green (plate 20 L8).
Pollen—Normal, fertile, abundant.

Anthers:
Color—Straw (plate 10 G2).

FRUIT

Maturity when descried: Ripe for commercial harvesting
and shipment approximately August 23 in Fresno, Calif.
Midseason or with the ‘Ruby Seedless’ grapevine.

Cluster:

Size — cane pruned vines.—1,681 grams (58.835 o0z).

Length.—31.0 cm (12.09 inches).

Width.—23.0 cm (8.97 inches).

Shape.—Conical.

Density.—Medium to tight, on average has 460 berries
per cluster.

Clusters per vine—25.

Clusters per shoot.—0.53 clusters per shoot.

Peduncle:

Size:

Length.—Medium, 5.0 cm (1.95 inches).
Diameter—Medium, 6.3 mm (0.252 inches).
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Color.—Green (plate 20 K6).
Texture.—Smooth, glabrous.
Pedicel:
Generallyp.—There is a medium to good attachment
between the berry and the pedicel.
Size — length.—7.4 mm (0.296 inches).
Size — diameter. —0.95 mm (0.038 inches).
Color—Green (plate 20 H7).
Texture.—Glabrous with a few lenticels.
Brush:
Length.— 2.6 mm (0.104 inches).
Brush color—Green (plate 20 D2).

Berry:

Size.—Medium, avg. 3.6 grams (0.126 oz).

Shape.—Qvoid 2.07 cm (0.8073 inches) long and 1.70
cm (0.663 inches) wide.

Length.—2.07 cm (0.8073 inches).

Width.—1.70 cm (0.663 inches).

Color—Raspberry red (plate 6 115).

Bloom—Light.

Skin:

Generally—The skin adheres to the flesh.
Thickness.—Medium in thickness.
Texture.—Smooth.

Tendency to crack.—None.

Flesh:

Flesh color—Translucent and very pale yellow green
(plate 18 B1).

Texture.—Firm, meaty.

Juice production.—Medium.

Color of juice.—Clear.

Flavor—Sweet and sub acid, light muscat flavor.

Soluble solids.—21.6%.

Titratable acid—0.47 g/100 ml juice.

Aroma.—None.

Ripening.—Uniform.

Eating quality—Very good, sweet.

Character of seeds: Stenospermocarpic seedless, small
aborted seed traces that are not noticeable when eaten.
Average aborted seed trace when present are 11.5 mg
fresh weight, 4.85 mm (0.194 inches) long and 2.51 mm
(0.1004 inches) wide. Seed color is auburn (plate 7 C11).

Use: Fresh market. No wine nor raisin evaluations have been
done.

Keeping quality: Good.

Resistance to disease: No resistance to powdery mildew.

Shipping and handling qualities: ‘Berries ship and handle
similar to ‘Ruby Seedless’ except the pedicel dries some-
what quicker.

Although the new variety of grapevine possesses the
described characteristics noted above as a result of the
growing conditions prevailing in Fresno, Calif. in the central
San Joaquin Valley of California, United States of America,
it is to be understood that variations of the usual magnitude
and characteristics incident to changes in growing
conditions, training, irrigation, fertilization, pruning, pest
control, climatic variation and the like are to be expected.

Having thus described and illustrated our new variety of
grapevine, what we claim as new and desire to be secured by
Plant Letters Patent is:

1. A new and distinct variety of grapevine plant, ‘Sweet
Scarlet’, substantially as illustrated and described, charac-
terized by its attractive raspberry red fruit color, ovoid fruit
shape, and firm flesh texture with a light muscat flavor.

* % k¥ 4 ¥
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cylindrical to ovoid fruit shape, its firm fruit texture with
neutral sweet flavor, and its medium to tight cluster.

2 Drawing Sheets

1

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct variety
of grapevine, Vitis vinifera L., which will hereinafter be
denominated varietally as the ‘Autumn King’ grapevine,
and, more particularly, to a grapevine which has fruit matur-
ing for commercial harvesting and shipment approximately
October 23 in the San Joaquin Valley of central California.
The fruit has an attractive pale green skin coloration at
maturity with large cylindrical to ovoid shape seedless
berries.

The grapevine of the present invention originated from a
hand-pollinated cross of United States Department of Agri-
culture selection ‘A61-20° (unpatented) and the United
States Department of Agriculture selection ‘B99-131°
(unpatented) made in 1993 at the United States Department
of Agriculture, Agricultural Research Service, Postharvest
Quality and Genetics Research Unit plots at California State
University, Fresno, in Fresno Calif. The female was ‘A61-
20°, a seeded white-fruited grapevine having large size,
ovoid berries with firm flesh and good skin, and a neutral
flavor. The fruit of the ‘A61-20° ripen about two weeks
before the instant variety. The pollen parent was ‘B99-131°,
a seedless white fruited grape with very large size, oval
berries with medium skin and medium firm flesh. The fruit
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of the ‘B99-131° grapevine ripen one month before the
variety of the subject invention. Both of the parents of the
instant cultivar are hybrids of the grapevine genus and
species Vitis vinifera L.

The seeds resulting from this controlled hybridization
were germinated in the greenhouse during the winter and
spring of 1994. The resulting seedling population totaled
534 individual plants. All seedlings were planted in the
spring of 1994 in a vineyard at the United States Department
of Agriculture, Agricultural Research Service plots on the
California State University, Fresno, campus in Fresno, Calif.
The seedlings fruited in the summer of 1996 and one, the
grapevine of the present invention, was designated as ‘C67-
120° and selected for its attractive pale green seedless,
medium firm, large berry size, good fruit quality and late
maturity.

In 1997 at the inventors’ direction, the grapevine of the
subject invention was propagated asexually by rooting hard-
wood cuttings at Fresno, Calif. and a test planting of two
grapevines of the subject invention was established in the
United States Department of Agriculture, Agricultural
Research Service plots on the California State University,
Fresno campus. Subsequently in 1998 a larger test planting
of 24 vines was established with rooted hardwood cuttings
of the instant invention. The instant cultivar rooted readily
from hardwood cuttings. All grapevines of the new variety
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planted from hardwood cutting propagation, fruited in the
third season of growth after planting. All propagules, or
resulting plants, of the present invention have been observed
by the inventors to be true to type in that all asexual
reproduced grapevines of the variety possessed the charac-
teristics identical to those of the original parent grapevine.

SUMMARY OF THE INVENTION

The grapevines of the subject invention possess medium
vigor and have produced fruit as own-rooted grapevines.
The size of the grapevines was determined by growing the
grapevines on a three cross arm ‘T type trellis structure with
a top cross arm of 122 cm in length set 189 cm above the
ground; a second cross arm of 102 ¢m in length set 156 cm
above the ground; and a third cross arm 91 cm in length set
125 cm above the ground. The trellis structure had two wires
per cross arm and indicted a grapevine height of 200 cm and
a grapevine spread of 199 cm.

The fruit of the new variety ripens late, about 8 weeks
after the ‘Thompson Seedless’ (non-patented) and 4 weeks
after ‘Autumn Seedless’ (non-patented). The average ripen-
ing date in Fresno, Calif. is October 23. Berries adhere
medium well to the fruit pedicel and have minimal shatter
from the clusters during storage. The fruit is pale green in
color at maturity. The fruit shape is cylindrical to ovoid.
Fruit skins are medium thick and similar to the ‘Thompson
Seedless’ grapevine. ‘Autumn King” differs from ‘Thomp-
son Seedless’, ripening 8 weeks later. The pulp of the fruit
adheres to the skins of the berry and the fruit texture is firm
and meaty. The berries are large to very large in size, or 9.8
grams. The flavor of the fruit is sweet and has been rated
good. Soluble solids concentration of the juice at fruit
maturity averages 18.6% with titratable acid of 0.31 grams/
100 milliliters of juice. The fruit is of the stenospermocarpic
type of seedlessness and contains small, aborted seed traces
that are not noticeable when eaten. The fruit clusters are
usually borne on the average of 1.02 per shoot on cane
pruned vines. The fruit clusters are conical and are medium
in size, or 539 grams, medium to slightly tight and attractive.
The fruit cluster peduncles are medium in length.

The grapevine and fruit of the new variety are susceptible
to powdery mildew disease of grape plants. A spray program
for powdery mildew disease control is required.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings of the grapevine of the present invention are
color photographs showing in FIG. 1 a typical specimen of
the fruit and in FIG. 2 a shoot with leaves and a flower
cluster all of the new variety of the present invention.

The color of the phtographs is as nearly true as it is
reasonably possible to provide in such color photographs.
Description of the new invention applies to vines of
‘Autumn King’ grown on its own roots at a density of 1,119
vines per hectare in Fresno County, Calif. in 2002. These
vines were in their second year of full production having
been planted in 1998.

DETAILED BOTANICAL DESCRIPTION

The new variety cv. ‘Autumn King” may be distinguished
from other commercial grape cultivars known to us by a
combination of characteristics, including its late season
ripening seedless fruit with attractive pale green coloration,
its medium firm fruit texture with a neutral sweet flavor, its
cylindrical to ovoid fruit shape and its medium to tight
cluster.

The new variety of grapevine is most similar to its pollen
parent ‘B99-131° by having similar berry size and pale green
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fruit. It is distinguished therefrom and an improvement
thereon in a number of fruit characteristics. The flesh of the
new variety is firmer, the skin color is more attractive not
showing veins. The berry shape is cylindrical to ovoid
compared to the oval to round berries of ‘B99-131°. The
most distinguishing difference is the maturity time, being 4
weeks later thatn the pollen parent. The new grapevine is
also similar to the commercial varieties ‘Thompson Seed-
less” and ‘Autumn Seedless’ in that they have pale green
seedless neutral flavored fruit. It is distinguished therefrom
and an improvement thereon in that the berries of tne new
variety are larger that those of ‘Thompson Seedless’ and
‘Autumn Seedless’. It is also distinguished from ‘Thompson
Seedless’ and ‘Autumn Seedless’ by ripening 8 and 4 weeks
later, respectively.

The new variety also differs substantially from its mother
parent ‘A61-20°. It is distinguished therefrom and an
improvement thereon in that the new variety is seedless,
having small aborted (stenospermocarpic) seeds, while
‘A61-20’ is seeded with functional seeds. The berries of the
new variety are substantially larger, being on average about
9.8 grams, while the berries of ‘A61-20 are about 6.8 grams.

Referring more specifically to the botanical details of this
new and distinct variety of grapevine, the following has been
observed under the ecological conditions prevailing at the
orchard or origin which is located in Fresno in the San
Joaquin Valley of central California. All major color code
designations are by reference to the Dictionary of Color, by
Maerz and Paul, First Edition, 1930. Common color names
are also occasionally employed. Where dimensions, sizes,
colors and other characteristics are given, it is to be under-
stood that such characteristics are approximations of aver-
ages set forth as accurately as practicable. The description
hereof was taken from specimens grown in Fresno, Calif.
The grapevines used for measurement were grown in a fine
sandy loam soil and the grapevines were irrigated using
trickle, or drip irrigation. In a substantial part, the data
hereof was from grapevines that were five (5) years old.

VINE

Generally:

Size.—Medium. Grapevine size as determined on
grapevines growing on a three cross arm ‘T trellis
with the top cross arm 122 cm long set 189 cm above
the ground; the second cross arm 102 cm long set
156 ¢cm above the ground; and the third cross arm 91
cm long set 125 cm above the ground. There were
two wires per cross arm and was trained to produce
a grapevine height of 200 cm and a grapevine spread
of 199 cm.

Vigor.—Medium vigor. Vigor as measured by weighing
prunings at dormant pruning for cane pruned grape-
vines (with 6 canes and an average of 15 buds per
cane) was 4.5 Kg.

Productivity.—Productive, 18.5 Kg per grapevine on
grapevines spaced 8 ft. (243.84 cm) by 12 ft. (365.76
cm).

Regularity of bearing—Regular. Annual pruning of
canes is required for reliable production.

CANES

Size.—Diameter — Mature Canes — Medium
diameter, medium vigor, upright in growth habit.
Mature canes—Diameter — Internode Base — 11.8

mm.
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Mature canes—Diameter — Internode Midpoint —
9.5 mm.

Mature canes.—Diameter — Internode Tip — 4.2 mm.

Mature canes—Diameter — Node Base — 13.4 mm.

Mature canes—Diameter — Node Midpoint — 11.6
mm.

Mature canes.—Diameter — Node Tip — 5.5 mm.

Internode length—Base — 5.9 cm.

Internode length.—Midpoint — 7.4 cm.

Internode length—Tip — 4.1 cm.

Average length of canes—263.3 cm.

Surface texture—Smooth.

Color of mature cane.—Brown (plate 14 D8). No
anthocyanin observed on mature canes.

Buds.—Color — Brown (plate 15 A10).

Buds—Texture — Smooth.

Dormant bud (compound bud or eye)—Width — At
base of cane 5.3 mm; at midpoint of cane 6.6 mm and
at tip of cane 4.1 mm. The average number of buds
on a current, single-season growth cane is 44.

Date of bud break—March 29, late season.

Young shoots—Young shoots have cobwebby indu-
ment.

Diameter of young shoots in spring (measured when
shoots are 24 inches).—At base 8.3 mm, at midpoint
5.8 mm and at tip 2.8 mm.

Internode length.—7.2 cm at 4” internode from base.

Young shoots—Color — Light yellow green (plate 20
J6) with slight bronze on edge.

Stem of shoot tip.—Color — Yellow green (plate 20
K7) with occasional red on the sun exposed side.

Shoot—Shape — Straight.

Shoot tip.—Form — Open.

Tendrils.—Size — Length — 18.6 cm.

Tendrils.—Size — Diameter — 2.21 mm.

Tendrils.—Shape — Usually biforcated or triforcated
and curled on distal end.

Tendrils.—Pattern — Found beginning opposite node
8, then again at nodes 10, 11, 13, 14, 16, 17 with this
repeating intermittent pattern to the distal end of the
cane.

Tendril—Color Immature Growth — Yellow green
(plate 20 L6).

Disease resistance.—Susceptible to powdery mildew,
and fungicides were applied to the grapevines under
evaluation to control powdery mildew.

Insecr resistance—lnsecticides were applied to the
grapevines under evaulation to control grapevine
leathoppers and variegated leathoppers. No resis-
tances to these pests were determined in these evalu-
ations due to chemical control of these pests.

LEAVES

Size:

Generally— eaves simple and alternate. The mid vein
(L1) is 14.2 cm long, vein L2 is 11.1 cm long and
vein L3 is 7.8 cm long. The angle between the mid
vein L1 and L3 is 106 degrees and between L1 and
the 1st vein off L3 is 165 degrees.

Average length.—19.5 cm.

Average width.—17.5 cm.

Shape.—Orbicular
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Color.—Downwardly Disposed Surface — Green
(plate 22 K9). Lower surface is glabrous with very
few short hairs along the main midrib vein.

Color.—Leaf Vein — Light green (plate 19 I5) with
occasional red (plate 6 I4) on main veins near center
of leaf.

Leaf vein—Thickness — Thickness of mid vein at
center of leaf is 1.5 mm.

Main veins.—Anthocycanin — Location — With occa-
sional red (plate 6 I4) on main veins near center of
leaf.

Leaf margin.—Serrated with shape of teeth pointed and
medium in size.

Petiole sinus.—Lyre shape and usually petiole lobes
are half overlapped causing a closed petiole sinus.
On mature leaf is 3.4 cm deep and 1.2 cm wide at
widest point.

Petiole—Size — Medium.

Petiole—I ength — 11.5 cm.

Petiole—Diameter — 2.8 mm.

Petiole—Color — Yellow green (plate 20 L7) with
50% red (plate 45 J3) covering. Young leaf — Upper
Surface — Color — Green (plate 22 L7) with very
light cobwebby indument on upper surface.

Young leaf—Lower Surface — Color — Pale green
(plate 21 L8).

Young leaf —Shape unfolded — Concave to flat.

Petiole of young leaf—Color — Green (plate 20 L7).

Stipules —Onion skin.

TRUNK

Size.—Large.

Size—Height — Approximately 104 cm above the
vineyard floor.

Size.—Diameter—6.47 cm as measured just below the
cordon or head point at 81.28 cm above vineyard
floor; and 6.63 cm at 15.2 cm above the vineyard
floor.

Bark—Color — (plate 16 C7).

FLOWERS

Flower.—Size — Generally — Medium.
Flower.—Unopened — Diameter — 2.1 mm.
Flower.—Unopened — Length — 2.9 mm.
Flower.—Unopened — Surface Texture — Smooth.
Date of bloom.—First bloom May 7, 2002.
Date of full bloom—May 16, 2002 at 90%.
Inflorescence.—Panicle.

Cluster size—At Bloom — Generally, medium.
Cluster.—Length — 17.0 cm.

Cluster.—Width — 11.0 cm.

Peduncle—I ength — 3.9 cm.

Shape of cluster.—Conical with short shoulders.
Calyptra—Color — Green (plate 20 J7).
Stamens. —Five (5) and erect.

Pistil—Well developed.

Ovary—Color — Dark green (plate 22 L9).
Pollen.—Normal, fertile, abundant.
Anthers—Color — Light yellow (plate 10 J1).

FRUIT

Lobes—Number — Five (5).

Color—Upwardly Disposed Surface — Dark green
(plate 23 1.12). Upward surface is glabrous, flat and
smooth to bullate.

Maturity when described: Ripe for commercial harvesting
and shipment approximately October 23 in Fresno, Calif.
Late season or 8 weeks after ‘“Thompson Seedless’ grape-
vine or 4 weeks after ‘Autumn Seedless’ grapevine.
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Cluster:
Size. —Cane Pruned Vines — 539 grams.
Length.—28.5 cm.
Width.—16.3 cm.
Shape.—Conical to cylindrical.
Density.—Medium to tight, on average has 55 berries
per cluster.
Clusters per vine.—56, cane pruned.
Clusters per shoot.—1.02 clusters per shoot.
Peduncle:
Size.— ength — Medium, 5.0 cm.
Size—Diameter — Medium, 6.0 mm.
Color.—Green (plate 21 L7).
Texture—Smooth, glabrous.
Pedicel:
Generally—There is a medium to good attachment
between the berry and the pedicel.
Size—Length — 8.1 mm.
Size.—Diameter — 1.6 mm.
Color.—Green (plate 21 I5).
Texture—Glabrous with a few lenticels.
Brush.—ILength — 2.8 mm.
Brush color—Green (plate 19 F1).
Berry:
Size.— arge, avg. 9.8 grams.
Shape.—Cylindrical to ovoid.
Length.—3.1 cm.
Width.—2.3 cm.
Color.—Pale green (plate 19 E1).
Bloom.—Light.
Skin: Generally—The skin adheres to the flesh.
Thickness—Medium in thickness.
Texture—Smooth.
Tendency to crack—None.
Flesh:
Flesh color—Translucent and very pale yellow green
(plate 19 11).
Texture—Firm, meaty.

8

Juice production—Medium.

Color of juice—Clear.

Flavor —Sweet and sub acid, neutral flavor.
Soluble solids—18.6%.

Titratable acid—0.31 g/100 ml juice.
Aroma.—None.

Ripening.—Uniform.

Eating quality—Very good, sweet.

Character of seeds: Stenospermocarpic seedless, small
aborted seed traces that are not noticeable when eaten.
Average aborted seed trace when present are 6.4 mg fresh
weight, 3.8 mm long and 1.8 mm wide. Seed color is light
brown (plate 13 C8).

Use: Fresh market. No wine nor raisin evaluations have been
done.

Keeping quality: Very good.

Resistance to disease: No resistance to powdery mildew.

Shipping and handling qualities: Berries ship and handle
similar to ‘Thompson Seedless’ except there is less berry
shatter.

Although the new variety of grapevine possesses the
described characteristics noted above as a result of the
growing conditions prevailing in Fresno, Calif. in the central
San Joaquin Valley of California, United States of America,
it is to be understood that variations of the usual magnitude
and characteristics incident to changes in growing
conditions, training, irrigation, fertilization, pruning, pest
control, climatic variation and the like are to be expected.

Having thus described and illustrated our new variety of
grapevine, what we claim as new and desire to be secured by
Plant Letters Patent is:

1. A new and distinct variety of grapevine plant, ‘ Autumn
King’, substantially as illustrated and described, character-
ized by its attractive pale green fruit color, cylindrical to
ovoid fruit shape, and firm flesh texture with a neutral sweet
flavor.

& & & & &
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7 ABSTRACT

A new and distinct variety of grapevine denominated ‘Scar-
let Royal’ which is characterized by its mid-season ripening
seedless fruit, attractive dark red coloration, its oval fruit
shape, its firm fruit texture with neutral sweet flavor, and its
medium dease cluster.

2 Drawing Sheets

1

Latin name of the genus and species of the plant claimed:
Vitis vinifera L.
Variety denominated: ‘Scarlet Royal’.

BACKGROUND OF THE INVENTION

The present invention relates to a new and distinct variety
of grapevine, Vitis vinifera 1., which will hereinafter be
denominated varietally as: the ‘Scarlet Royal’ grapevine,
and, more particularly, to a grapevine which has fruit matur-

ing for commercial harvesting and shipment approximately 10

August 15 in the San Joaquin Valley of central California.
The fruit has an attractive dark red skin coloration at
maturity with oval shape seedless berries.

‘The grapevine of the present invention originated from a
hand-pollinated cross of United States Department of Agri-
culture selection ‘C33-30° (unpatented) and the United
States Department of Agriculture selection ‘C51-63°
(unpatented) made in 1992 at the United States Department
of Agriculture, Agricultural Research Service, Postharvest
Quality and Genetics Research Unit plots at California State

University, Fresno, in Fresno, Calif. The female was *C33-
30’, a seedless, red-fruited grapevine with reflex anthers in

2

the flower, large oval berries with firm flesh and medium
skin, and a neutral favor. The fruit of the ‘C33-30" ripen
about two weeks after the instant variety. The pollen parent
was ‘C51-63" a scedless red-purple fruited grape with
medium size, oval to elliptical berries with good skin and
firm flesh. The fruit of the ‘C51-63’ grapevine ripen four
weeks after the variety of the subject invention. Both of the
parents of the instant cultivar are hybrids of the grapevine
genus and species Vitis vinifera L.

The aborted seeds resulting from this controlled hybrid-
ization were developed further through in vitro tissue culture
and germinated in the laboratory during the fall of 1992. The
resulting seedling population totaled 21 individual plants.
All seedlings were planted in the spring of 1993 in a
vineyard at the United States Department of Agriculture,
Agricultural Research Service plots on the California State
University, Fresno, campus in Fresno, Calif. The seedlings
fruited in the summer of 1995 and one, the grapevine of the
present invention, was designated as:‘B34-82’ and selected
for its attractive dark red seedless, firm, large berry size, and
outstanding fruit quality.

In 1996 at the inventors’ direction, the grapevine of the
subject invention was propagated asexually by rooting hard-

Jed 06/26/20 Page 52 of 58 PagelD #: 4693
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wood cuttings at Fresno, Calif. and a test planting of two
grapevines of the subject invention was established in the
United States Department of Agriculture, Agricultural
Research Service plots on the California State University,
Fresno campus. Subsequently in 1997 a larger test planting
of 24 vines was established with rooted hardwood cuttings
of the instant invention. The instant cultivar rooted readily
from hardwood cuttings. All grapevines of the new variety
planted from hardwood cutting propagation, fruited in the
third season of growth after planting. All propagules, or
resulting plants, of the present invention have been observed
by the inventors to be true to type in that all asexual
reproduced grapevines of the variety possessed the charac-
teristics identical to those of the original parent grapevine.

SUMMARY OF THE INVENTION

The grapevines of the subject invention possess medium
vigor and have produced fruit as own-rooted grapevines.
The size of the grapevines was determined by growing the
grapevines on a three cross arm ‘T’ type trellis structure with
a top cross arm of 122 cm in length set 189 ¢cm above the
ground; a second cross arm of 102 c¢m in length set 156 cm
above the ground; and a third cross arm 91 cm in length set
125 cm above the ground. The trellis structure had two wires
per cross arm and indicated a grapevine height of 199 cm
and a grapevine spread of 179 cm.

The fruit of the new variety ripens in midseason, about the
same time as the ‘Ruby Seedless’ grapevine (unpatented).
The average ripening date in Fresno, Calif. is August 15.
Berries adhere very well to the fruit pedicel and have
minimal shatter from the clusters during storage. The fruit is
. dark red in color at maturity. The fruit shape is oval. Fruit
skins are thick compared to medium thick skins for ‘Ruby
Seedless’ grapevine. The pulp of the fruit adheres to the
skins of the berry and the fruit texture is firm and meaty. The
berries are medium in size, or 5.8 grams. The flavor of the
fruit is sweet and has been rated high. Soluble solids
concentration of the juice at fruit maturity averages 22.0%
with titratable acid of 0.55 grams/100 milliliters of juice.
The fruit is of the stenospermocarpic type of seedlessness
and contains small, aborted seed traces that are not notice-
able when eaten. The fruit clusters are usually borne on the
average of 0.56 per shoot on spur pruned vines. The fruit
clusters are conical and are large in size, or 835 grams,
medium density and attractive. The fruit cluster peduncles
are medium in length.

The grapevine and fruit of the new variety are susceptible
to powdery mildew disease of grape plants. A spray program
for powdery mildew disease control is required.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings of the grapevine of the present invention are
color photographs showing in

FIG. 1 a typical specimen of the fruit and in

FIG. 2 a shoot with leaves and a flower cluster all of the
new variety of the present invention.

The color of the photographs is as nearly true as it is
reasonably possible to provide in such color photographbs.
Description of the new invention applies to vines of ‘Scarlet
Royal’ grown on its own roots at a density of 1,119 vines per
hectare in Fresno County, Calif. in 2002. These vines were
in their third year of full production having been planted in
1997.

4
DETAILED BOTANICAL DESCRIPTION

The new variety cv. ‘Scarlet Royal’ may be distinguished
from other commercial grape cultivars known to us by a
combination of characteristics, including its mid-season
ripening seedless fruit with easy to develop attractive dark
red coloration, its firm fruit texture with a neutral sweet
flavor, its oval fruit shape, large berry size and its medium
density cluster.

The new variety of grapevine is most similar to its pollen
parent ‘C51-63’ by having dark red, firm texture fruit. It is
distinguished therefrom and an improvement thereon in a
number of fruit characteristics. The berry size is larger, and
the dark red color is easier to develop. The fruit ripens 4
weeks before ‘C51-63’. The new grapevine is also similar to
the commercial variety ‘Ruby Seedless’ in that they ripen at
the same time and have red seedless berries. It is distin-
guished therefrom and an improvement thereon in that the
berries of the new variety are larger and firmer than those of
‘Ruby Seedless’. It is also similar to the commercial variety
‘Crimson Seedless’ (unpatented), in that they have firm red
seedless fruit. It is distinguished therefrom and an improve-
ment thereon in that the berries of the new variety are larger
and develop the dark red color easier than does ‘Crimson
Seedless’.

The new variety also differs substantially from its mother
parent ‘C33-30’. The new variety has perfect flowers with
functional male and female parts while ‘C33-30” has only
functional female parts. The most distinguishing difference
is the thicker skin, firmer berries that develop dark red color
easily, while ‘C33-30’ has thin skin, medium firm berries
that do not develop red color easily.

Referring more specifically to the botanical details of this
new and distinct variety of grapevine, the following has been
observed under the ecological conditions prevailing at the
orchard of origin which is located in Fresno in the San
Joaquin Valley of central California. All major color code
designations are by refercnce to the Dictionary of Color, by
Maerz and Paul, First Edition, 1930. Common color names
are also occasionally employed. Where dimensions, sizes,
colors and other characteristics are given, it is to be under-
stood that such characteristics are approximations of aver-
ages set forth as accurately as practicable. The description
hereof was taken from specimens grown in Fresno, Calif.
The grapevines used for measurement were grown in a fine
sandy loam soil and the grapevines were irrigated using
trickle, or drip irrigation. In a substantial part, the data
hereof was from grapevines that were six (6) years old.

VINE

Generally:

Size.—Medium. Grapevine size as determined on
grapevines growing on a three cross arm ‘T’ trellis
with the top cross arm 122 c¢m long set 189 cm above
the ground; the second cross arm 102 cm long set
156 cm above the ground; and the third cross arm 91
cm long set 125 cm above the ground. There were
two wires per cross arm and was trained to produce
a grapevine height of 200 cm and a grapevine spread
of 199 cm.

Vigor—Medium vigor. Vigor as measured by weighing
prunings at dormant pruning for spur pruned grape-

vines (with 34 spurs and 2 buds per spur) was 5.96

Kg
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Productivity.—Productive, 31.2 Kg per grapevine on
grapevines spaced 8 ft. (243.84 cm) by 12 ft. (365.76
cm).

Regularity of bearing—Regular. Annual pruning is
required for reliable production.

CANES

Size.—Diameter — Mature Cancs — Medium
diameter, medium. vigor, upright in growth habit.
Mature Canes — Diameter — Internode Base —
10.4 mm. Mature Canes — Diameter — Internode
Midpoint — 8.9 mm. Mature Canes — Diameter —
Internode Tip — 4.5 mm. Mature Canes —
Diameter — Node Base — 12.5 mm. Mature
Canes — Diameter — Node Midpoint — 10.4 mm.
Mature Canes — Diameter — Node Tip — 6.1 mm.

Internode length.—Base — 8.5 cm. Internode
Length — Midpoint — 9.4 cm. Internode Length —
Tip — 6.4 cm.

Average length of canes.—233.6 cm.

Surface texture.—Smooth.

Color of mature cane.—QOrange brown (plant 14 E7).
No anthocyanin observed on mature canes.

Buds.—Color — Brown (plate 8 L6). Buds —
Texture — Smooth.

Dormant bud (compound bud or eye)—Width — At
base of cane 5.1 mm; at midpoint of cane 6.1 mm and
at tip of cane 4.3 mm. The average number of buds
on a current, single-season growth cane is 29.

Date of bud break.—March 29, late season.

Young shoots.—Young shoots have cobwebby indu-
ment.

Diameter of young shoots in spring (measured when
shoots are 24 inches) —At base 8.3 mm, at midpoint
7.1 mm and at tip 4.5 mm.

Internode length.—5.3 cm at 4™ internode from base.

Young shoots.—Color — Pale green (plate 21 L6) with
very slight red on edge.

Stem of shoot tip—Color — Green (plate 21 LY) with
V4 10 % covered with red streaks (plate 46 L6) on the
sun exposed side:

Shoot.—Shape — Straight to slightly curved.

Shoot tip.—Form — Open.

lendrils.—Size — Length — 22.5 cm. Tendrils —
Size — Diameter — 2.39 mm. Tendrils — Shape —
Usually biforcated or triforcated and curled on distal
end. Tendrils — Pattern — Found beginning oppo-
site node 7 and 8, then again at nodes 10, 11, 13, 14,
16, 17 with this repeating intermittent pattern to the
distal end of the cane. Tendril — Color Immature
Growth — Yellow green (plate 20 1.7) with dark red
streaks (plate 46 L.6).

Disease resistance.—Susceptible to powdery mildew,
and fungicides were applied to the grapevines under
evaluation to control powdery mildew.

Insect resistance.—lnsecticides were applied to the
grapevines under evaluation to control grapevine
leathoppers and variegated leafhoppers. No resis-
tances to these pests were determined in these evalu-
ations due to chemical control of these pests.

LEAVES

Size.—Generally — Leaves simple and alternate. The

mid vein (L1) is 13.3 cm long, vein L2 is 12.0 cm
long and vein L3 is 9.2 cm long. The angle between
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the mid vein L1 and 1.3 is 106 degrees and between
L1 and the 1st vein off L3 is 151 degrees.

Average length.—18.7 cm.

Average width.—18.2 cm.

Shape.—Orbicular.

Lobes.—Number — Five (5).

Color.—Upwardly Disposed Surface — Dark green
(plate 23 L7). Upward surface is glabrous, flat and
smooth to slightly bullate. Color — Downwardly
Disposed Surface — Green (plate 23 L6). Lower
surface is glabrous with medium amount of very few
short erect hairs along the main midrib vein.

Leaf vein.—Color — Light green (plate 19 X3) with no
red pigment on veins of leaf. Leaf Vein —
Thickness — Thickness of mid vein at center of leaf
is 1.7 mm.

Leaf margin.—Serrated with shape of teeth pointed and
medium to large in size.

Petiole sinus.—Lyre shape and usually petiole lobes are
half open. On mature leafis 3.5 cm deep and 1.47 cm
wide at widest point.

Petiole.—Size — Medium. Petiole — Length — 16.3
cm. Petiole — Diameter — 2.8 mm. Petiole —
Color — Green (plate 20 J5) with 50% to 90% red
(plate 4 G2) covering.

Young leaf.—Color — Upper Surface — Green (plate
21 L6) with copper over color and cobwebby indu-
ment on upper surface. Young leaf — Color —
Lower Surface — Green (plate 20 16). Young leaf —
Shape unfolded — Concave.

Petiole of young leaf.—Color — Green (plate 22 1.8).

Stipules.—Onion skin.

TRUNK

Size—Medium. Size — Height — Approximately 104
cm above the vineyard floor.:Size — Diameter — 6.7
cm as measured just below the cordon or head point
at 81.28 cm above vineyard floor; and 6.8 cm at 15.2
cm above the vineyard floor.

Bark.—Color — (plate 15 C4).

FLOWERS
Flower—Size — Generally — Medium. Flower —
Unopened — Diameter — 2.2 mm. Flower —

Unopened — Length — 3.1 mm. Flower —
Unopened — Surface Texture — Smooth.

Date of bloom.—First bloom May 6, 2002.

Date of full bloom.—May 13, 2002 at 90%.

Inflorescence.—Panicle.

Cluster size.—At Bloom — Generally, medium. Clus-
ter — Length — 15.3 cm. Cluster — Width — 13.7
cm.

Peduncle—Length — 4.1 cm.

Shape of cluster—Conical with well developed shoul-
ders.

Calyptra.—Color — Green (plate 20 K7).

Stamens.—Five (5) and erect.

Pistil.—Well developed.

Ovary.—Color — Green (plate 20 L7).

Pollen.—Normal, fertile, abundant.

Anthers.—Color — Light yellow (plate 9 J1).

FRUIT

Maturity when described: Ripe for commercial harvesting

and shipment approximately August 15 in Fresno, Calif.
Mid-season with ‘Ruby Seedless’ grapevine.
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Cluster:

Size.—Spur Pruned Vines — 835 grams.

Length.—23.8 cm.

Width.—18.5 cm.

Shape.—Conical.

Density.—Medium, on average has 144 berries per
cluster.

Clusters per vine.—48, spur pruned.

Clusters per shoot.—0.56 clusters per shoot.

Peduncle:

Size.—Length — Medium, 5.5 cm. Size — Diameter —
Medium, 5.8 mm.
Color—Green (plate 20 H6).
Texture.—Smooth, glabrous.
Pedicel: Generally — There:is good attachment between the
berry and the pedicel.
Size.—L ength — 8.1 mm. Size — Diameter — 2.0 mm.
Color—Green (plate 20 F7).
Texture.—Glabrous with a few lenticels.
Brush.—Length — 3.0 mm. Brush color — Green
(plate 20 D3).
Berry:
Size.—Medium, avg. 5.8 grams.
Shape.—Oval.
Length.—2.43 cm.
Width.—1.79 cm.
Color—Dark red (plate 6 L6).
Bloom.—Medium.

Skin: Generally — The skin adheres to the flesh.
Thickness.—Medium to thick in thickness.
Texture.—Smooth.

Tendency to crack.—None.

Flesh:

Flesh color—Translucent and very pale yellow green
(plate 19 12).

Texture.—Firm, meaty.

Juice production.—Medium.

8

Color of juice.—Clear.

Flavor—Sweet and acid, neutral flavor.
Soluble solids.—22.0%.

Titratable acid—0.55 g/100 m! juice.
Aroma.—None.

Ripening.—Uniform.

Eating quality—Very good, sweet.

Character of seeds: Stenospermocarpic seedless, small
aborted seed traces that are not noticeable when eaten.
Average aborted seed trace when present are 12.5 mg
fresh weight, 5.6 mm long and 1.9 mm wide. Seed color
is gray (plate 7 Al).

Use: Fresh market. No wine nor raisin evaluations have been
done.

Keeping quality: Very good.

Resistance to disease: No resistance to powdery mildew.

Shipping and handling qualities: Berries ship and handle
similar to Thompson Seedless except there is less berry
shatter.

Although the new varicty of grapevine possesses the
described characteristics noted above as a result of the
growing conditions prevailing in Fresno, Calif. in the central
San Joaquin Valley of California, United States of America,
it is to be understood that variations of the usual magnitude
and characteristics incident to ‘changes in growing
conditions, training, irrigation, fertilization, pruning, pest
control, climatic variation and the like are to be expected.

Having thus described and illustrated our new variety of
grapevine, what we claim as new and desire to be secured by
Plant Letters Patent is:

1. A new and distinct variety of grapevine plant, ‘Scarlet
Royal’, substantially as illustrated and described, character-
ized by its attractive dark red fruit color, oval fruit shape, and
firm flesh texture with a neutral sweet flavor.

L . S
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