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 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.I. 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. §§ 1 et seq., 28 U.S.C. §§ 1331, 1338, 2201, and 2202 in its statement of 

jurisdiction.  Id. at 70 ¶¶ 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.  Id. 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.”  Id. ¶ 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.I. 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 ¶¶ 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 ¶¶ 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.”  Id. at ¶¶ 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 
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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 

I. 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.I. 21 at 92 (¶ 5), 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.”  Id.  

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 (¶ 5), it fails to cite the relevant provision in the Rule.  Rule 13(d) explicitly states 

                                                 

1 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). 

Case 1:19-cv-02103-MN   Document 30   Filed 06/26/20   Page 9 of 22 PageID #: 4568



5 

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.I. 21 at 92 (¶ 5).  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.I. 

21 at 92 (¶ 5), 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.I. 

21 at 92 (¶ 5).  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.3  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 12 of 22 PageID #: 4571



8 

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.I. 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.4  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 § 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 (¶ 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.I. 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.  Id. 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.”  Id. at 1350 n.6.  

While the Federal Circuit did not agree with a number of other circuits5 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.   

 

                                                 

5 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 (5th 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 
Circuit and 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 (8th Cir. 1988)). 
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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.I. 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 (¶ 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 (¶¶ 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 (¶¶ 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 (¶ 6) (emphasis added), fails to establish a noninfringement claim based 
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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.I. 21 at 95–101 (¶¶ 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.  Id.  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.I. 

21 at 93 (¶ 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. 

§ 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 
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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. 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. § 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 

                                                 

6 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. 
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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. §§ 1, et seq., (Counterclaims at 

¶ 3), contain no relevant express waiver of sovereign immunity.7  Accordingly, the Patent Laws 

                                                 

7 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.  
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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.9  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.”  Id. at 1097.   

Second, any reliance on the Declaratory Judgment Act, 28 U.S.C. §§ 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. 

9 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.”). 
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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).   
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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 15th 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@CIV.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.J.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 
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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

v. PATENT INFRINGEMENT

MYLAN PHARMACEUTICALS INC. and
LUPIN PHARMACEUTICALS, INC., (Filed Electronically)
and LUPIN LIMITED,

Defendants.

Plaintiffs the United States of America ("government") and the Board of Trustees of the

University of Illinois ("University of Illinois") (together, "Plaintiffs"), by their undersigned

attorneys, for their Complaint against defendants MyIan Pharmaceuticals Inc. ("MyIan"), 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 manufacture 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, having 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 ofbusiness 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 and asserting

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

2
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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).

This Court has personal jurisdiction over MyIan by virtue of, inter alia, its

presence in New Jersey, having conducted business in New Jersey, having availed itself of the

rights and benefits ofNew 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 ofNew Jersey.

9. This Court has personal jurisdiction over Lupin by virtue of, inter alia, its

having conducted business in New Jersey, having availed itself of the rights and benefits ofNew

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 New 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 Prezistag.

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(j), seeking 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' ANDAs refer to, and rely upon, 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, pursuant to 21 U.S.C. 355(j)(2)(A)(vii)(IV), that the '506 patent is invalid,

4
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unenforceable, and/or will not be infringed by the commercial manufacture, use, or sale of 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

Defendants' 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 will 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]hoever actively induces infringement of a patent shall

be liable as an infringer."

5
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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

limitation 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, deliberately 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 the following

relief:

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

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 manufacturing, 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 patent;

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 commercially 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.
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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:
Jo G.

By:
Charles M. Lizza

U ited States Department of Justice William C. Baton
vil Division SAUL EWING 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
Attorneyfor Plaintiff
United States ofAmerica Of Counsel:

Jason G. Winchester
JONES DAY
77 West Wacker
Chicago, Illinois 60601-1692

(312) 782-3939

Attorneysfor Plaintiff
Board ofTrustees of
the University ofIllinois
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VITNESS ASSAY AND ASSOCIATIEO
I

P,-Pi' amide hood hne been replaced by a norehydrolymble
METHODS teaMcre with tetrahedral geometry (Moem at al, Pm-greet.

Drug D(a. Davign, 1, 85 (1293); Tomo:Olt et al., frit J.

TECHNICAL FIELD OF MB INVENTION Chem, Blerechnaloget 6 (1991); Huff, J. Med. Chem., 34,

5 2305 (1991); Norbeck et el., Ana. Reports Med Chen, 26,

The present Invention 'ohne to a tiinchemical Hines!' aseey 141 (1991); mid Mack, J. tinqme !nhibillan, 6, 65 (1092)).,

nod related melhode. Althooglt Oleo inhibitors ere effective lu preventing the reit-

rovIral protenee from functioning. the ichibilors suffer from

BACKGROUND OF 71-1B INVENTION enme dietinot dieedvantagoe. Generally, peptickimIrmitice
to often muke poor drugs, due to their potential adverse pine-

The development of drug resietenco is one of tbe most mecologield propertierr, Le., poor oral ebsorption, poor ate-

parplexine chollenges in the field of medicine. DM of the bilby and rapid moutbollem (Planner ot a), Drug Dincrivary

most common entices of drug Ibilure In the treatment of dis- Taelmnktgles, Clark at el., eds„ Elli I'el11, ..erwood, Chicheator,

eaves involving replicating biological entitles, for example, england (199o)),
cancer and infectious dieensee, lathe emergence oldie% rests- Is The design of the HIV-1 protearte iuhibitors based on the

lance. One ()Me mom dromslic and tragic examplee ofdrug Wineltion stop mimetic concept hall lad to the gone-ninon ofe

resiatance can be found in connactian with the antiviral variety ofpeptide analog* highly active against viral replica-

therepy of acquired immune deficiency syndrome (AIDS). lion in vitro (Eilickeon et el, Science, 249, 527-533 (1990);

AIDS Is a fetal disetwo, reported once of which hove Krymer et 0,, Soience, 231, 1580-15M (1986); McQuede et

increased dromatimillY within the pest eeveral yearn. Esti- en al., 3enance, ;47, 454-456 (1990); Meek et al., Nowa (Lon-

move of reported epees in the very near future alp] oontiene don), 343, 90-92 (1990); and Robtris an al., Seenee, 248,

to rho dramatically. 358-361 (1990)), These octive tweet contain a non-hydro-

The AIDS virea was flint Identified In 1983. 11 hart been lyzablo, dipoplidic Isoetem, truch se hydroXyethylene (Mc-

known by several names end uctonyms. It is the third known Queda et al, uopre; Meek el al„ &tore (London),343, 90-92

T-Iymphocyle virus (HTLV-111), and It has the capa;Ity to 25 (1990); and Vacua et ol., J. Med. Chem., 34, '1225.122B

replicate within cella of the immune system, coning pro. (1091)) or hydrOxyethylamine (Ohoeh et al., Bloom. Med.

round cell dentruction, The AIDS viros le a rotrnviros, a virus Chem Lan., 01 687.90 (1998); Ohosh et a l., Mud. Chant.,

that use5 reverse trunscriptese during replication. This par- 36, 292-295 (1993)); Rich ot al., J. Med, Chem., 33, 1285-

dealer retrevirlal is ciao known as lYmPbadenolutibrorteoci- 1288 (1594 and Roberta ea al., Science, 248, 358-361

Med virus (LAV), AIDS-related v lrue (ARV) nod, moat N (1990)) us an native moiety thot mimics the putative transition

recently, ae human Immunodeficiency virus (1-1IV). Two dirt- slate of the eepartic protease-catalyzed minion.

tInct families of HIV WSW bean deseribed M date, namely No-fold (Ca) symmetric Inhibitors of HIV proteese rep-

11W- I tind HIV-2. The acronym 1-T1V will be used herein to meant another class ofpotent FITV pmteaso inhibitor's, which

refer ID 1-T1V vireos generically. were created hy Eriekson ral al., on the heels of the three-

Speaifically, WV is knows.' to *sort u proibuod cylopeabie aS dimensional symmetry ofthe enzyme active site (Brick.son et

effect on the CD4s- lacipealnducer 'Details, thereby severoly al. (1990), wpm). Typically, however, the usefulnese of cur-

compromiaing the imanme system. HIV infection also results really available FIN protease InhIbitors in the treetment of

in neurological deterioration and, ultimately, in the death of AIDS has been limited by rehnively short plait= helf.111h,

the Infected Individoal, poor oral bitiewailability, und the technical difficulty ofscale-

The field of viral chemotherapeutic; has developed in so up syntheeia (Meek at al. (1992), supra).

response to the need for agents effective white retreviruees, le a conthming effort ID Waxen the problem of short

in particular 11N. For example enti-retrovirel agents, ouch as pleama bulflife end poor bionwtilability, new HIV protease

31-azido-2',31-dkleexythlorild1ne (A2r), 2'314idenaycYli- inhibitory bre been identified. Per example, WV protense

dine (ddC), and 11'-clideosfiooline (ddl) axe knawn to inhibitors Incorporadogthe 2,5-dhsmino-3,4-dieubotin1ed-1,

inhibit roverae trariscriptasa. Them also exist antiviral agents as 6-diphenylhoxurie Isontere ere described In Ghosh et al.,

that inhibit trameativator protein, Nucleolide analogs, each Moors. Med. Chaim Lett., B, 687-690 (1998) and U.S. Pet.

toAzr, ere =neatly available far antiviral illempy, MtbotIgh Nos. 5,728;718 (Randud at al.). WV prole:we Inhibitory,

very useful, the utility of AZT add related compounds is which incorperate tho hydroxyathylmnino iseatere, arc

limited by toxicity and insufficient therapeutic Indiana ibr desoribed 1p U,S. Pet, Nos. 5, 502,064) (Thompson et al.),

lbilly adequate therapy,. so 5,705,076 (Tetley et al.), aod 5,475,027 (Miley et al.).

RetrovIrel proteace Inhibitors also hove boon identified as e Recent studies, however, have revealed the emergence of

etase of anti-retrovind egenta. Ralrovirel protease proceseca mutant strains of HIV, in which the protenSe Is resistant In the

polyprotela precursore into viral turndown proteins and rep- C, symmenic inhibitors (Otto ot al„ PNAS USA, 90, 7543

licative enzymes. This proceeeing is dtmenlIal tor the esteem. (1993); Ho et el., J. Virology, 68, 2016-2020 (1994); und

bly and maturallen of fully infectious vitione. Accordingly, 55 Kaplan at al, PAWS USA. 91, 5597-5601 (1994)). la one

the design of proles-Ise inhlbitare remains en importnnt chore- study, the most abundant mutation Pound in response to II C3

paUliC goal in the ireaunent ofAIDS. symmetry bested Inhibitor wee Arg to Gin et posItIonll(R8Q),
The usa of HIV protease inhibitors, in combinotion with which strongly affects the S3/Sa. subeire of the protease hind-

nettle limb have different anti nefrovi tel mechanisms (e.g., log denude. In this sMdy, the shortenina ofthe Paii)1. residues

AZT, ddl end ddT), also has bean draoribed. For example, so requited in Inhibitive tint were equipotent tower* both wild-

synergism agaime HP/-1 hos been observed between certain type and RSQ mutant prmeasen (Mejeret a)., 13th Arnerlcan

C, symmetric HIV inhibitors end AZT (Knstayenea et el., NO* Symposhon. Edmonton, Canada (1993)). Inhibitors

Antimicrob. Agents Cat:mother, 36, 926-933 (1992)), hove been truncated to P2/P2' withom algollirom loss of

Numerous chimes of potent peptidie Inhibitore of protease activity (fJ,fic et al., Mad. Chain., 34, 1230(1901); ond Bono

have boon designed wing the natural cleavage situ of the us et al., .I. Am. Chem. Sec., 113, 9382 (1941)). Thee* results

preoursor polyprolelee as u sterling point. These inhibitors euggest 1.41 inhibitors can be truncated mod yet umintain the

typteelly are peptide substrate analogs in which the scissile crucial intlrections neeessnry EarWong binding.The beuelits
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of such ea eppronell laclude the elimination of two or more present ievention permits the administrutent ofau inhibitor or

peptide bonds, the redaction of moleouler weight, end the combination of inhibltara to treat u &mese in a way that

diminishment ofthe potential for recognition l5y degredMive decreases thelikelthood that drug moitaance will develop.

=prim. The present inventlan farther provides a continuous film-

Mora recently oetv annum strains of elIV !lave emerged 0
rogenic assay for measuring the unti-HW pretense Activity n f

dee are moionmt to multiple, structurelly &one, experimen-
tel end chemotherapeutic retroviral protease inhibitors. Such a proem infebithe The cemeteries flues:Ionic essay uf the

mullidrug-reslatont HIV amino am typioally keine in present invention utilizes a substrate ofthe formula Aln-Arg-

infected pedants, who had undergone trea(ment with a corn- Vel-Tyr-Phe()4Os)-OlteAla-Nle-NHI, The continuous flute

blotter:in of 'HIV proleusr inhibitoru or a series of different to rogenie Duette ore= present invention is highly sensitive und

HIV protease inhibitors, The number of reperted cases of pertioularly useful fertile predictionofthenntivirol inhory

petients Infected with rnultidrug-rertistent HIV to rising dm- nutivity of u compound uguinst mutont HIV,

rnalically. Tragically for these petit:nee tho uvuilithle options The present invention Nether provides a method of admin-

far MDS chemotherapy unclior HIV menagement it; oeverely istering a therapeutic compelled that inhilita a biochemical
limited er is, otherwise, completely nenexistent. 15

Drug resistance is unfortunately the repot common reason teraot of. dilleme•ongkig reebeeliell hiolegieel enlitY. The

llor drug thilureii generully. One of the mote &made thmulumle ?omeetied, when administered In accordence

examples of drug failure due to resistance is In HIV therapy, with the method of the present invention, miiiimizes the

Once leW resistance is obtained to tirot-line thernpy, the chences thet the disemeecausing entity will develop drug

chances of Mee meccas are greatly diminished becalm of so resistance. ADsurth, the methndofadminiateting a therapeutic

the development ofmultidrog crone resistrince. Other diseases compelled 19 seeereenee with the pregem inverglun Improves

involving Infectious moats ei.g., viruses, beeteria, piplo206^ the chances pf loogeerm suoceis in therapy,
rind prions) or other divease-causing cells (e,g., tumor cella) The present method of admirduterleg a therepeutle corn-

present %Millar challenger' In that drug resiotance Is a primary
cause ofdreg fitilere. 21 pound involves the identiflOillion rant long Ono mutant mp-

h; view of the foregoing emblems, there exists m need to beating biological entity (des mutant) capable of evalving

detennine whether it mutant voill be capable of replicating in from the disease-musing replicating blologicel entity (the

the presence of li drug. Thera also exists a need for a method Fri:decanter). Biochemical ihnoos is determined by compor-

of predicting whether dreg resistance is likely to emerge in n ing the blochemicul vitality of the muune's blochemieid tar-

disease involving 0 replicating biologicel eality. There is also 30 gel welt the biochemical vitality of the predeceusor's Wo-

e need far a method of devising a long-term therapeutic ohenneol target, Elleabernical fitness is determined in the

regimen eint mininilzes the likelihood that reslatimos wet prosence efp drog (e.g, nn inhibitor).The biochemical \dud ity.

occur in a diseme involving a rcplIcsting biologiall endtY. of the mousers binehemical target is compared In hiochemi-

Moreover, there is a need for a method of preventing er eel vitality of the predeoesaor's biochemical torsut in the

lithibitine the development al' drug mistimed in such dis- 35

eases,
presence of the drug. When thorn ere two or Moro drugs

The present invention provides ouch methods, These and availoble for treatment, hioehandent fitness can be deter-

other adventaget of the pretenit inveetion, au well as uddi- mined for tech drug in accordermewith the present Invention.

tionui inventive esteems, will be apparent from the deacrip- A therapeutic compound iv then sthnintatered from oolong

tine of tbe invention provided herein. 40 one of dict eompounds that produces it lower vahte for hie-

chismicni finless with reopect to one or more mutants. Admin-

BRIEF SUMMARY OF THE INVENTION iteration of is therapeutic compoued producing e lower Moms

value for a parti mkt Want indicates that the predeceasor is

The present hwentioo is predicated on the surprising nag less incel y te develop reel stance in the presence of that cern-

unexpected discovery that blochornl oat "vitality, 06 45

described below, con be used to deem:Woe the bireagicel POthici-

fitneao of a mutant replicating bicdoeloo I entity relathm to its The present invention oleo provides a metbori ef preventing

predecessor under the selection pressure of en inhibitor. 'The the devekMmentofdrug resistance ofHIV in an RN-ler:reed

present invention provides un assay for determining the hie- worm& by the adminlattetion [dm drug resistance-inhibiting
chemical fitness of it biochemical tweet (i.e., a binmelecule JO

having a bioehernical function), of a mutant replicating bio- effective amount of a compound of the formula:

logical entity relative to ito predecessor's bMchum kat target,
in the matinee ofa compnund that ems upon the blochernicul

meet. The assay method of the present Invention Includes

obuaining the predeueaser, determining the blochemkal shot- 55

Icy of the biochemical target of both the predecessor and the In

mutent in the presence of n compound that acts upon the nr fet p

hinchernical taiga of the prodeceosor, and eornmning the I
vItallty or the mutant's biochemical target relative to the

vinare of the predecessor's biochemical target. Where the 60
A"X'.Q./N N^.W./Ra,ls., I

biochemicnI vitality of the mutant it; greater than the bio- iit.
chemical Fitnetai Orem predecesoor, the mulct in predicted to I

he mere biologleally fa In the presentee of the coamoand. The 0.4

assay method can thus be used la predict the emergence of

drug reference for a particular replicating hiologicol entity as

II diseasteeeestng eell) in the presence a drug (e,g„ en or a phurourecutioally eceemable salt, a prodrug, or nn eater

inhibitor). IJIllizetion of the essay in ncoordaner with the thereof ot it pharmaceutical composition thereof, whereire
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A it; a amen ofthe fornails: DRSCRIPTI ON OF TH13 PREFBRRED
EMBODTMENTS

al
II

The present inventioo is predicated Oil tho aurprialag and

unimpeded chseavery to thut the "vitality" of a biochemical.
I

Y I Z Y........e..„,
target ore mutant replicating bin ksical erally rennive to that

of ha predecessor's biochemical target can be teed to predict

10

the bloIogicul litnesa of dm mutant under the Note-dip r/ pros-

1%........1 It',
aura o fen inhibitor oftho biochemical target,The "vitaI i ty" of

a biochemminical target or ii el replicuting biological entity‘‘..".'llr.:1-1i).,. relutive to the "vhality" of Ita prodeceasor's biochemicall

a parTar-get is defined herein an the "biochemical fimeasr

"Vitality" en utilized herein describea tbe ebl lily of

Ocular bimolecular "target" (i,e., a biochemical species

I-1. MU. 4
I A intended to be inhibited by a penicular inhibitor) to perform

its hiocthemIcal function la the prottenee ofthe inhibitor. Bio-

RI chemical vitality la a fuoction of at leam two variables: the

ability D fa particular Inhibitor to inhibit a biochemical larger
of the replicatingbiological eollly in question, and the ability

R' is H er an Miry!, an alkenyl, an elleynyl, a cycloalkyl, a of the slop biochemical target to inherently perform Its Islo-

cycloolkylailtyl, an aryl, an arelkyl, a keterocycloalkyl, a bet- chemical flirtation (irrespective of an inhibitor). Fliochemicol

erocycloalkylalkyl, a belorouryl, or ti heteronralkyl radical,,,,aterny olim can include otber roman, Lbw gfract, Ulu Oil* of

which uneubsiltuted or subatitined; a biochemical target to porform he biochemical fbnction in

Y and Z are the tome or different nod um each aeleoted Ilum i.
toe preaence of the inhibitor.

the group comnsting ofCHa' 0, S, SO, 5021 MR', R°C(0)N, 15 The bioehemical target in qatetion can iachxle, for

R°C(S)N, fe0C(0)14, IVOC(5)j41 RiSC(0)N, it.'0,1C(0) example, a biochemical apecies with one or more known or

N, end R6R9NC(S)N, wherein TV and RP are each 11, an alkyl, unknown biological frachone. Thebioaliemieel target Callbe,

na alkacyl, or an alkynyl; for exempla, a biochemical apecita having one or more ope-

n ia en integer fromI to 5; eitic biorthemical function, or it can be a biochemical species
X is u covalent boad, CHR'°, cl-nv ocn,, CH,CHR., o, 3o that effects or influences a blochamicul Itioction directly or

Ng, l°, or S, wherein le° in 14, an alkyl, an alkenyl, or rm indirectly. Suitable bioehemical targets inehele, for example,

alicycyl; enzymes, proteina, olignmers, receptors, and the like. Suit-

Q is C(0), C(S), or SO,; able en7ymea include, far example, reverse trenacriptrams,
lia iu H, on nlkyl, an ulkanyl, Dr Ull alkynyl; prnteusea (e.g., retrevind protcaum, Ounce:dna, and the

m IS an integer from 0 t06;,, 35 like), methylasea, oxideeca, eau:rapes, acyl transferases, end

le is a cyan:talky), a tunerocycleelkyl, an aryl, Dr hi ma. the lino. Sulluble enzymes oleo inoludo, for example, viral and

eroaryl which la unatthatInned or tubed and; non-virel helicases, topolsomermes, DNA gyration, ANA end

IV is OH, ...-0 (low), N11,, or a derivative thereof; RNA polymentace, pamite-encoded praxises, and the like.

R' is I-1, a CiA alkyl radical, El C2-C„alkenyl radical, nr Suitable preleina include, for example, protein that incor-

(C143).R", wherein q in an integer furrn 0 to 5, arid lel iS a gorrae a conforrautionel damp as a ;ardor functional require-

eyoloalkyl, a hetercoyeloalkyl, on aryl, or a hetaroaryl which meat, and, the like. Rxemplee of auch protein Include HIV

is unsubatitutesi or substituted; gp4 i,and other fueogenia viral protein and peptides, wool-

W Is C(0), C(S), 5(0), or SO,; Dad anmerases, and nil DNA enzymea, and the like,

R'1 ia u cycloalkyl, hotemcycloalkyi, aryl, or •hetarearyl
which is unsubatitumd or aubstitated.

45 Suituble oligemers include, for exumplo, oligomera that

requim oligomerizetion la order to perform their bioohemicul

OptionellY, Re and R°, together with the N—w bond of for- funotion. litxtimples of etioh oligomers inchide HIV protease,

multi (I), comprise a maoroeyclio ring which can contain al rctroviral. Melee proteins, peptides, HIV gp 41, viral and

leant one additional beteroatnnt in the ring Skeleton, non-viral membrane fusion proteins, tumor auppressor pro-

w
'wine (e.g., p53, and the like) prinns, ribosomal, and the like.

I3RIEF DESCRILMON OP TI-IB DRAWINGS The ability ofn panic-titer Inhibitor to inhibit a biochemical
target of it purilmtlarreplicating biologleed era Ity can be deter-

FIG, l illustrates the aynthesis ofti lenticular sulfonamide minod by nay suitable method and/or can be obtained front

laostare corn of n compound of the present lovention, any suitable sourco, Tho ability of a particular nthibitor i u

P10. 2 illustrates the synthesis of a bla-tetrahydroferan 55 Inhibit n blochamieal function of a replicating biological

ligend and rho optical resolution thereof. entity cap he determined, for example, on the basis of a

Pa 3A illustratee the ayntbaria of a compound of the measurahle property, era meaaurable relation** of proper.

present Imentionvla couplingofa bis-letrahydraltimn ligund tim, that correlate with the ability ofthe Inhibilor to inhibit thoo

ID 0 Sulfonamide ignslare of' the present Invention.. target. Suitable methods for determining the ability of the

Fla 31:1 illusional the n3411.40641 of a compound of die 60 Inhibitor to inhibit the targainclude, for example, usaaya, sod

present invention via coup ling ofa hipletrahydrufluml limier) the like. la sorne inhuman, the ability of dm inhibitor to

to a sulfonemide Isomer: of the present invention, inhibit the target can be obtained frOra DEC Or more suitable

F10. 4 illuatrates generally the present method of' aynthe- aourees, fix. example, tunny lima from a database, a textbook,

ttizing o compound of the protean nwentien. or the literature.

MOS, SA-5I) Illustrate the enemas of particular com al Whanthe biochemical target in n protein, the uhility or,111

pounds that were tested against various drug maistant HIV inhibitor. to Inhibit the protein can be deiennined, for

mulatto.
example by obtalWog the equilibrium dissochniott constant
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(K,, ofdrug hieding to the target where dreg binding inter- Where the blocbemloal targm is ii protein that requires u

ftrefl with the function of the protein. conformational change for its limetion, the ability a the

When the biochemical engin le tal enzyme, the ability o l'an target to perform its Inflation can be detenatined, for example,

inhibitor to inhibh the enzyme eau be determined, en by obwng die equilibrium eanateni (K„) nunociawd with

example, by obtaining the Inhibition caramel (Kim), or the 5 tallairtnntInual Anna%

like. The Inhibition camera can be in Tema n rdrus inhill ithal Wilall the biochemical target ia a protein that k mcnn red et

constant for tho effect ofthe drug on substrate catalyida (mg., Mad ion ligand lo perform its funetion, the ability ofthe wrget

Nor diesociation constent for drug bindiag (e.g., K,I) whore to pe......,rertn Its fuethli on can be determined, for example, by

dntg binding correkeee with inhibition of enzrne funclinn, ohteining The equilibrium die aocietion conntanl KJ) for

When the blochornimil target is no ol Ismer, the ability of la. Nand l'ilWliglii.

en inhibitor la inhibit the oligemor eon bo determined, for When the biochemical target is a nucleic odd binding

example, by obteinien the equilibrium dissocietinn constant Ttrcleilli the ability atm inhibitor in perronn ii0 film:Alen can

(Kd) thr drug binding where drug binding interferes with he determined by obtainine the equilibrium dissociation gen-

oligemerizetion of the target.
II ieni (lc) lbr nucleic, acid binding.

Wbere the bioehemicel larget is 0 proton.) thin menthes a
10 It will be appreciated that vitality else can bc a function of

other &Mors that effect the ability of a biochemical target to

conformetional change ibr iffl finction, the ability of an the presence efthe inhibi-

inhibitor to inhibit the confomenionel Outage can be detffiber- prrnitit,blo,chemical function in

mined, for example, by obtaining the equilibrium dissocia- ten Utilebeconernienl target it a dimerie apeeica, for example,

don contemn (Kd) for dnig binding where drug binding inter- other Nelms nun influence biochemical vilolhy might litchi&

fetes with the conformal lonnl change of the target. an the ability oldie medal' tn di m arise in the preaonce a rid/or in

the nbseace ofthe lahlbiter. If, by wey oftemple, n mutation

When the biochemical target is Et protaln thin is required to
emotes the dirnorizailon rate to become a factor iu the bio.

bied to a I I gond, reacroesolecu le, or tuacromo iceula r complex .ic....I MIMI] furiction et me olochenuoal target re tao mutual

to perform ils biochemical function, the ability igen inhibitor c',then dimerlzation nite can be

to inhibit the proiein emotion can be determined by abluining relative to im redecouttersp
39

the equilibrium disteglalion constant (K„) for dreg bieding
inchided in thovitality daterminetion.

The hinchemicel vitelitioe ofe mutant replicating hiologi-
where drag binding interferes with llgand binding, macro- cal entity and its pradeceueor, when compared, deeeribes the

moleoule binding, or meeromoleculer complex binding. biochemical Bowes ofthe until ef the mutat:0 coll. In keeping
Wben the biochemical target is a riucleic acid biadimt with the invention, it hes been foetid dna the biochemical

protein, the ability of an Inhibitor to inhibit the nucleic acle
311 dinette relates la the biological Ilthesa of the mutant In the

binding protein' a IhneLlon eanbe determined by obiaining the
presence of the inhibitor. When the value for the biochemical

equilibrium dissociation cotenant (K„) for drag hindieg vitality or a, target of the inulaiit axecieci9 the value for the

where drug binding Interferes with nucleic ocid binding. biochemical vitality of the target of a predoccesor of the

Vitality also is a function oftlw biochemical target't ability mutent, the target of the mutant lam granter biochemical M-

tn inherently earlbrEn its blenhernieel function (Irrespective „0 le tbe poselac„/the Laibilor. in Eingh cam, Itic Immo

ofon inhibitor). The biochemical lin-gee ability to inberontly repli eating biological entity le fevered aver the predenestor

perform Its biochemical function can be determined by any and cesium= In the inhthitor that In used to treat the prode-

suitable method and/or can be obtained from coy suitable ecsilor is 141y to develop.
eource. Thebiochemical tatges'eubility to inherently perform Diaabeminel vitality can be determined in muoy different

ita biochemical funolion can be determined, far rearnpie, on 40 ways thamut tably relate the various rectors relating to the

the IMale ofa mei:mumble property, OrIncoSurablo mintionstup biochemical vitaiity of the target. For exemple, a raathemati-

ofpmperties'that Gwatille Yin the ahiliTY Df°Ieblochelnicill cal function.reuy be used le relate the various Jhelum, By way

target's ability to inherently perform ite biochemical thee- of illuatn819,, when thehlesheintesl tato is en eezyres, the

doe. Suitable method?) for determining the biochemical ter- vitality cen be determined ea a function ofKw, (0,go, IC, a rK,i)

Bette ability to inherently perform Ue hieohemical tnction Ai and enzYmatio or catalytic efficiency (o.g., K„„/K0) vitality

include, for example, biochemical mays, and the like. In
cee be dame:lined pa the product ofK,,, and enzymatic effl-

aome instances, tbe ability of a eell'a biochemical target to dewy, 107,,,,,,p le, (K ox(eatelytic efficiency), tir

inhorecely perform its biochemical thnetIon eon be obtained (catalytic efficiency) Or rKd) (catalytic efficiency). Menai-

frem one or more suitable a011/Ccia1 for example, newly clew tively, vitality min be deiermined, for example, au the log of

from a database, a textbook, or the liteneure, so sheen:elect ofK„, and enzyme iiee Mcieney, for asumple, log

When (lw biochemical target ia nn enzyme, the nbil ity of uy„0„)x(calnlytio efficiency)1., or log [(K,)x(oetai)Iie effi.

the enzyme to inhenuely perform its biochemical function cieno)] or lois [(Ka)x(outalyci„ificiency)i. Similarly, for

can be determined, ibr example, by determining the catalytic enzymes that exhibit Michaelir-Tvlenton kinetics, vitnlity can

efficiency of the enzyme, Per example, the catelriC cift- be determined as it Inaction of K„ (o.g., K, or KO and (he

chewy far enzymes dot exhibit Michaelis-Menton kinetics 53 k,../KAf MOO, For example, vilality can be determined as the

can be determined by obtaining the l/1414 ratio, or bY II product of C.snA and k„„/K,,,e e.g., (4,,,)x(k„„,/Km), wherein

aimiler method, whetein It.oistb° catalytic rale luid [(MI5 IC K, is K, or Kd.Allematively, vitality can be determined, for

Michaelis conetani. example, ne the log of the product ofK„, end it„„ii(g, e.g.,

When the biochemical target le a protein, the ability ofthe leg KK,,,,,)41‘,„/Km)),Whereie K, is K, or K„. Ina preferred

protein to inherently perform Its biochemical Aincliell can he so embodiment, the biochemicel target la an crityma and the

determined, far example, by obtaining the equilibrium con- vitality IS (NAkapircf), or log Mx(tr,s/Kg)1.
Mant (1c,0) for the biochemical function ofthe protein, or thc "Fitnuaer unless otherwise indicuted, means biochemical

like.
Wass. "Biochemical finless" as utilized herein in a vn Inc that

When thc biochemical target It en oligorner, tho ability of repreeents the vitality of a biochernital larva of a mutant

en inhibitor to perform its bielngical function can ha deter- its replicating biological entity rchehte to the vitality the bin.

mlnod, for asamplm by obMien*, the equilibrium constant chemical turget of ite predeceasue Biochemietil Mims la

(K, that is associated with oligainerizotion. determined by compering the vitullry ofa biochemical target
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of a mutant replloeting biological entity relative to that of its ite biological function. The inhibitor, thr =ample, eve be a

prodecesoor. Any Nubble comparison of the vitality of a compound that Inhibila an enzyme Suitable enzyme inhiln-

binehemical target of a mutant replicating biological entity tors include, for example, prolenae Inhibiting, reveree Iran-

relative te dial of its !Hedge:am. can be used in the datenni- scriptoria iallibitora, DNA polymerase inhibitors. methyla se

nation of fitness. For example, biochemical fitness eon bc 5 inhibhora, exIdatie Inhibitory, *stereo inbibitorn, acyl Irani-

determined am the difference between the biochemical vitality fame inhibitora, end the like.

of a biochemical target of a predecesior (bioabemical viteli- Suitableproteneitbibilorl irtelode, forexample, viral pre-

ty) and the blochenderal vitality or the biochemical [ergot Imo Inhibitors, plaathcpsin iehlintors, end cethepsine D

of a particular mutant replicating biological entity that can Inlithiters. In a preferred embodiment, the inhibitor is a viral

evolve from the predecessor (bioehernicel vitality„), e.g., le pmteeee inhibitor, inare preferably a retrovind proms',

(biochemical vitality„,,„)—(bioehemicel vitelityp, If bio- Inhibitor, still more preferably an H1V-1 or ea 111V-2 proton se

chemical fitness la determined on the basin of this difference, Inhibitor, aed moat preflarahly and HIV-1 pretense inhibitor.

than a punitive valae Indicates that the mutant has a higher Exemplary H1V-I pmteuae Inhibitors Include, ibr example,

fitneas relative in its predeceseor In the prequel:it of the inhibl- anquinavir, rilonavir, indittavIr, net fine*, amprenavir, and

tar, whams n negmive value indicates that the mutant ia tem Is 1-IIV-1 protease inhibitor' that are undergoing cliaical trials,

flt relative to its preciecname A value ofzero inch =ilea that the e.g., tipranavir (FN1J-140600).
fitness uf the mutant mid the predecessor am equal, A higher Suitable plasthepsin inhibitors include, for example,

positive value Inchon= a greater chimce that resistence to thr inbibil ore lirpluemapain I or 11, Including ialtibitors ofplea-

Inhibitor will emerge, wherein' a higher negatiim value Indi- mepsin 1 or 11 that hove antimalarial activity. Suitable inhibi-

eaten a lower chrmce that renitence to the Inhibitor will ia tore ofcathepain 13 include, for example, catheptin D Inhilii.

emerge.
tars that Inhibit cathopsin13 in primary breast cancer tissue',

Alternatively, and preferably, flumes can be determined os Including pthopaln D inhibborn that inhibit cathopile D in

the quotient of two biochemical vitali ties, for muunple, se the primary breast cancer tissues and would be mmected to lower

quotieot of a blochemieel target of fl particular mutant repli- the risk of IivAustuais and/or shorter relapsv-free survival ha

eating biologioal entity and the triaelmmical vitality of the is breest coneer patients. See, e.p„, Oel nig et al., Mal, Birth,

biochemical largo, of a predecessor, az" 227, 265-27D (1002).
Suilebla reverse trunscriptaae inhibitors include, for

cimmp le, rotreviral roversa trenscriptase inbibitorn, es,, AZT,
3TC, ddl, driC, DAT, and the liko.

In'"
vtlatily, 3D Suitable protein inhibitera Include, for example, corn-

pounds that bthibit a conformational change in n proteia, end

the like. Suitable oligomerlzation inhibitors include, tbr

If twee is determined on the bests of this quotleat, then a example, 1-20 peptide inhibitor of flIV-t fission and ether

value greater than one Indicates that the mutant has u higher compounds that Inhibit oligorners from oligomerizing on a

Mess relative to its predecessor, in the preemies oldie inhlbi- is cell stirface or within n cell membrane.

tor. A value ofnne indicates that the Illness Grille mutant and In accordance with the present invention, fitness In the

the predecessor are equal. A value leaa than one thclioatee thtd preseace el an Inhibitor can tre determined for a biological

the mutant is len al relative to its predecessor, A higher value entity that produces or Includes u biological helot of the

indicates a greater 'Mance that resistance to the inhibitor/drug inhibitor. The biologicel entity le preferably a replicating

will emerge, whereei a lower value indloalea a lower chance ao biological. entity, for example, n virus, u pentium, or a call,

that reaistance In the Inhibitor/drugwill emerge. A value less preferably a disease-cnualng call, Dlaeose-causing replient-

than one indicates that the mutant will oat emerge in the Mg biological eolith:to include, for example, tumor cells, con-

presence of the Inhibitor/dnig. cer cells, end infectious organism (e.g., fuegi, protozoa,

Alternatively, fitness can be determined Ini the log of the bacteria, and the like) 'tad primes,

quotient oftwo biochemical vitalides, for example, as the log rts Cancer cells Include, ihr example, cella emaciated with

of the quotient of n biochemical target of a particular mutant breast caecer, colon cancer, lung cancer, Anti ibc like. Fitness

replicating biological entity end the biochemical vitality or can be dmermlned for a mpidly growing rumor cell.

the biochemical target of a predeceanor, e.g., Fungi include, forexemple, candida athkans, and the like.

Protozoa include, for example, trypanosome species, =his-

so touomial apeciett, malarial protozou, e.g.. Plasmas/holt sne-

Mmleab11A±jlej
vice, Plasmodium species include, for exumple, Pfirseradhon

vauttlyp, j Alolpariun, Plasmodium ovals, Plasmodium vivax, Plasma.

I
AIM malariac, and the like. Bactelia include, for example,
Iklicabacter pylori, fsscherichla coil, Salmorialla, Strepio-

if litmus in determined on the basin of Ibis log, then et value ss coccus promos, Staphylococcus moves, Bacillus anthrax,

greater than zero indicates don the mutant has a higher fitness Mycobacterium tuberculosis, Hemophilia tri/httona, end tho

relative in RA predeaeARGri in the preseoce of the Inhibitor, A like. Vimaes Include, for example, retroviresea (e.g., HIV-I

negative vet ue Indictees that the mutant is Imo fit rolative to its. and HIV-2), harem viruses, eytomegalovinnee, Influenza

predecessor. A value of zero inclicites that the fitness of the virunes, cpetein-barr vim (EBV), Kepost's sarcoma herpes

mutant and the predeeessor are acinol. A higher poeitive value Cia virus (K41-1V), varicello-zostorV ims (VZV), human pap ii to-

indicates a greatarchunce that resiutance to the inhibitor/drug muvIrua (f-1PV), echovirua, picornoviruaas, rhinoviruars,

will emerge, whereat a lower positive value indicate') a lower polioviras, ooseackle virus, measles, mumps, human T-call

chance that resistance to the inhihhor/drag will emerge. A leukemia virus (I-ITLV-t), nil:elle, rotevirums, yellow favor

negative value Indicates that thc mutant will eat emerge in the vim, Opt c virus, mid other patimgcnia viruses, and tha like.

presence of the Inhibitor/drug. i AS Replimiting link-talent entitles also include multicellular

Fitness can be determined in the prusatice of any euiluble orgunisms, for example, ideal lous mietoorganismo,e,g., hal-

compoond that inhibits u blochemTel target from peribrming minths. Ileltnintbe include, for example, hookworms (e, g.,

i
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an9,1us1onia dwodcw.le) strongyloidet reercotalis, lluatiela The eozyme alto can be o protozoal enzyme, including a

hepatica, irk:hurls rrichlara. Irichinclfa Orails, mania pratomel promote enzyme. The prranzoal protegee can he a

soliont, Nada ragrnala, end the like, mulatial proteaee. The malarial protease can be a pi semepain,

It Is believed that drug resistance is the evelutionery result including plummet:min I orplateriepain II, The nuderial enzyme

of fitnenethased selection of mutant cellaituiturrOrgelnittrae in 5 cap 450 be a pironteclitti e°74Yrne or a Protein with OnzYmotie

the pretence of a drug (or any compound that bee biological activity.

activity). ln aocordance with the prated I Ratak-In, the email- la yet another embodiment, the biochendeal tempt of the

Bence (or mt....mergence) of drag resitaance in e climatic, predecomfor is an oligowor and thc compound Inhibits the

mewed by a ditease-mei% replicating bioiegical entity can elignmeliwalen of the oligomer of the prodeceator In yet

lie predicted by cletennieing tba [Imago of t biochemical to itnother embodiment, the biochemical novel of the predecea-

target of a mutant In the pretence of tho drug. Thus, the dor it a protein end the compound inhibits n oordbrmetloaal

emergence (or eon-emergence) of drum redolence can be change in the protein of the predeceason

predicted on the bash of biochemical lilacs& While runs- The biochemical vitality detennhunion con elan toke into

lance pmfiles mil, in tome Mehemet, reflect fir:neat, h crinnot account ether Ilacters, profernbly memorable fedora, that

be assumed that the emergence of drug resistance for a par. 15 affect the ability of a biochemical target to podium its tho-

tinalar mutant can be directly predicted on ihe basis of its chemical function in the presence of the inhibitor. When the

resistance profile alone,
biochemical angel is en enzyme and the compound it an

The present invention thus provides an army that cum be. enlYtn° inhibitor- the hiDebemi°01 vitelity of the enlYtne of

used to predict the biological fitness of a replicating blelogl- the mutant replienfing biological entity preferably corra-

open& to Kmh..„„„14.0.„,, Kif.,,,,,. and the bloc htmdcaI v itel

cal entity in the pre:erica or a particular inhibiton In a pre-10
ferred embodiment, an assay is provided for determining the ity of the enzyme of the predecessor preferably corresponds

biochemical Amon of t biochemical imp of a mutant rap-
to Koo-t,,,Ith icrol.-rd, and K,,..0 14., is ao Inhibition con-

Hooting biological entity relative to its predecessor. In accor.
atant of the compound, k, is the biochernioel catalytic rate,

dance with the tawny ofthe present invention, a pradeintear to
and Km• is the Micheella commun. More pmferably, the vaul-

ty mutant io obtained, the biochemical vitality of the bio- )5 itY of the enzYme corresponds to K, k, and Km, and the

chemical target cite aredecenor in the presence of a corn-
biochemical vitelity of the enzyme of the inutent replicatine

pouod capable of inhibiting the biochemical target of the biological entity is defined by the relationship Ki,11.npil

predecessor is determined, the biochemicall vitality of the OcearmaiK,st--aaa)(.'°•1 (1(e„pl-Fm41)*(1(..-nall(m-4 and "le

biochemical target of the mutant In the pretence of the corn-
blochemtuat vitality a me enzyme al the predeceosor is

so defined by the relenting* K, n,d(k„/lcw,„d). The

pound ie determined, and the biaehernimil vitality or the bio.

chemical target of the mutant relative ID the Worthealinni variables K,,,,,, Kbo„,,,,d, ka, Ic„,,,,,,,a, Km„,, end

vitality ofthe biochemical target ofme orcometmor are awn., K,,,,,,,,a can Imobtained by any mi halite meaas, end are prof-

pared.
erably obtained by measurement (a.g., from en essay).When

vitality le determined on ihe basis of these reiatinoshipat

The nusay can be used with a wide variety of infectious

rnicroorminitnui, na described above, Including, for eicample,
ss bioch"lc01 litlinee ia lb° prviencd of a givn jaibilor/ciru2.

preferably Is defined by the centalon:
h vir1.111, a fungut, n protozoa, or bettleriorn, a retrovirus,

including HIV-I or HIV-2, and cancer e,-ells, When the lace-

tious mierommuillm is a protozoa. It is profembly a nalariel 14.1.1t-iwAikul-p410 114400 4 Klotk..4waseow I 141-00

parseite,,
er

which 13 more preferably a pipstoodium apeclca. ---1---r—ID —"-------------1.
4n Kiso-pr+IATN-F.41 1two)A 0-AInk.,nrWilicer ormf I Nal „n11

In another embodiment, the pradecellSer is a =Ica oalii

which is proferobly a rapidly &owing tumor cell, for

exempla, u rapidly growingcanceroell foetid le breast cancer, lco, °Bribe actermioed by any mdtable means, but typically is

colon cancer, lung cancer, a tumor toll ofe lymphoid origth, determined on the basin of ICI or Ka.

a temor-derived cell with a hieli onitastetic poWntinl, or the 45 The prawn invention aim provides a method of adm leis-

like. tering a therepende compouad, which method increases the

The assay of the preacot inVrallion can be applied to aoy chance* of aucoessful long-term therapy. In a preferred

suitable biochemical target, protlitahl y a biochemical target orobodlateat, the preaeot Invention provides a method of

whom] biochemical vittlity can be determined using Madill!" administering a therapeutic compound tot inhibits u hie-

able proportion that clan by obtained by assay. Desirably, the 5o chemical target of a replicating diseam-tatusing replicating

lsioctietrtiea I target is one that plays ap Important role la the •s, t 1 1, 1...o,og..a. entity (disease causing predecessor), including

rePlicalion and growth alike: entity. Ely way or Nem* (he Wad ifying et Iciest coo mutant capable of cvolviug from the

biochemical target atlas prodecetser (and the mutant) cun he dineams-cuusing predecessor. A gnu biochemical vitality of

en enzyme and the compound can be an inhibitor of tbe the biochernicel target of the disease-caning predecessor in

=Lyme ofthe predeceasor, ss the presence of a firot compound capable of inhibiting the

Tho enzyme can be a viral enzyme. Illustrative of viral biochemical target of tbe disearre.causing predeamsor, und a

enzymes ore u vim) pretense enzyme, a virol room Iran- lint blochemloal vitality of the biochemical target of the

ecriptate, a viral intagnum, a viral poi/manta, a viral protein mutant in the pretenceofthe first oompound, are determined,

with enzymatic activity, or a retrovinul enzyme, including an Additional biochemioulvItolitieo ofthe biochemical target

HIV-I or cm HIV-2 enzyme, Viral promote enzymes, include 60 of the digitate-monies, replicating biological entity 10 the

a ratroviral pollees*, ouch as on 1-rivI protease or tat HIV-2 pretence cif adthtionel compounds capable of inhibiting the

proteele. Viral integrate enzymes Include, Ibr miample, biochemical target of the diocese-causing call, end additional

(-11V-1 intagraso, HIV.2 integrate, itild the like. Vire] poly- biochemical vimlities ofthe hioehemical target of the mutant

merasa rein he o rotroviral pelyrneraso, including en HIV- l in the preseaco of the additional compounds, Gro else deter-

pnlyrnerrate or an HIV-2 polymemse. A viral protein with et mined,

enzymatic activity can be a retrovind protein, such as an Filnesses in the presence of differeal inhibitotaidnao can

1-11V-I protein or an HIV-2 protein. I be oorripmed and it thenmetnie compound administered an

1
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the basin of the compulsion. A first biochemical fitness allies ccaeor is ri repewirue, which it; mare preferably o wild-type

biaohernicel target oftho mutunt relative to the dinememous- HP/-I or HIV•2 etrem, most preferably When the

Ins predecestior la detemilned by comparing the fine hie- predeostesor le a wild-type HIV smells, tha melon! replicating
obernleel vitulity orate biortheadoel target ofthe mutant with biologic& entity preferably bas I Imo one niteatMn in the

the first biachemloel vitelity of the biochemical target or the s blochcrialcol target thertiot When the predecessor hes et least

theememaueing pmdeeessor, end n imond biochemical lit- one mututinn In the hiochemical target thereof, the mutant

ems uf the biocheadosl target of the mutant relative to the preferably has iii leftist Iwo mulmione la the biochemi eel target

d [geese-mu Ging replicating biologicnI entity is delonnined by thereat

oomparing the second hiochemleel vitality riftheb lochemicaI similarly, when the method ofadminittlerinS.B therapeutic

target of the mune with the meow] biochemical vitality of' to compound in.eccordancevAlb the memo invention It used in

the biochemical target of !be diGuile-oeueiog rePcating bio- enanectloa with en infectious mieroorgentera, the disease-

logical entity. Addition& hiochemitati litneee delertninollons marine replicating biological entity can be a wild-type ape-

can be made in the pretence of additionel compouride. The cies, nr the dieensamatteing entity Can OW be A mutent

biochemicel fitness values for one or mere mulents In the species. In a particularly preferred embodimeol, the dissents-

preeronce of tech cerepound are compered. A therapeutic 15 miming roplieeting biological entity is a retrovints, which is

compound is than administered from emong the first and the more pretbrahly a wild-type HIV-I or HIV-2 strain, meet

addition& compound(s), which thempautia eumpuund pm- preferubly HIV-1. When the dimmer-causing replieming bio-

duces the lowest biochemical illness velum. logicul uglily It q wild-type HIV Wein, the tolltelll prellerubly
ill necordence with the method of the preacnt invention, the has al lent one munition In the biochemical threat thereof

replicallng disease-musing replicating biological entity Is en When the dirase-cauning replicating biological entity has et

lass likely to develop resistence lo the presence of the there- least one mptation in the biochemical target thereof, the

peutic compound. The therepeutIc compound can be a dmin- =lent preferably hea at least two mutations in the bl ochremi-

littered from among any parliculer Get of compounds, which Cel target thereof,
uan have the same biochernleal tareet or different blochemi- When the predecessor or the diseusemanoiog replimeing

cal targets with respect m each other, The m algid of admin ei biological milky in the assayofthe preseat inventim or in the

istering ii compound in accordance:with the present invention method ofadministering a compound in accordance with the

thereibre, nal limited to competing keen the preeence prelatnt invention, is a wild-typo HP/ AMA, the biettheinicel

of compounds thid act on the mane biochemical target. target of the mutant preferably has at lean One active alto

In one embodiment, the disease-causing replicating bio- 'nutrition- When the predecessor in the essay of the present

loeical entity is an infectious inicraergeniern, for example, II Se invention has at least one mutation, end the mutantreplicati rig

fungus, ii protOzon, or a bacterium, more preferably11 biological oolity has ut haat two mutations, the biochemical

virus Dr u protozoa. When the infectious mieroorminimn is a target of the predecessor Or of the mutual preferably hes el

virus, it is prelbrahly e retreviree, which is more preferuhly }emit one peeve site mutation. When the dieeneemousingrep-

HIV-1 or 1-1P1-2, end mom preferably HIV-I. When the Infec- Beating binlegicel entity in the method of the present invere

dote microomonlan la a protozoa, it is preferably a malarial as lion hes at least ono mutation in the biochemical target

parasite, which is more preferably a plasmodium opt:Dieu, thereof, mid the mutant has re least two Mutations in the

la another embodiment, the diseme-causlog replicating biochomicel target thereof, the biochemical mope ofthe dle-

biological entity le s cancercell, which Is prefembly a rapidly ease-causing entity or orthe mulent prelbtobty hes et West env

growing tumor cell, ner example, a rupkIly growing cancer waive alto mutation,

cell found in breast cancer, colon cancer, lung cancer, or the 40 The presont invention further provides a continuous flue-

like. rogenic Amoy formemurIng the anti-liN protease activity of

The method or adminlatering u compound in accordance a proteuse inhibitor, which method comprises lidding e sale-

with the present invention can be implied to any suitable lion ofHIV proteese ton substrate stockealulioo, in which the

bioehornicel target, preferably a biochemical hurt whose eubetrule haa the formula Alo-Arg-Val-Tyr-Plie(N0e)-Ci51
bleohemicel vitality con be determined using meusuroble AS Ale-Nle-NHe, to provide a substnite reaction solutien, The

properties that can be obtained by resey. In one embodiment, iluorsacomp of the eubstrute reaction solution is then mem

the biochemical target of the predecessor (and the mutant) is tiered at opepilied time iotervillu, The sole donorHIV prom euse

un enzyme and the compound inhibits 1111 egzyr110 of the Is then added to a solution of the pretense Inhibitor and the

predoccasor. The enzyme can he uny enzyme whoim bee- aubstrute stock solution, to provkle an inhiliitor-substrate

chemical vitality can be murmured including, for example, an su reaction solution. The fluorescence of the inhibitor-substrote

enzyme theacribed herein in conneetion with the emcee needy renetlon solution ie then measured et apeci fled rime Interve Is,

of the present invention, Thc Initial velocity ofthe irihihhoreubatratc reaction solution

In another embediment, the biochemical terms' nf the die- Is then culeuleted by applying the equation: V=Ve/2E, ({[K,

mitimemieing upcoming biologicul entity Is an aSimmer end (1 +SIK.,„)+1,-E,r1-01K,(1+S/K„,)5, }112-41c ((I +S/K„,)+1,

the compound inhibits the eligomerization orLim oligamer of se 13,D, wherein V is the initiuI velocity ofthe inhibitor mention

the predecessor. in yot mealier embodiment, the Isioehercdca I solution, V, is the initial velocity of the substrate reaction

target ofdm disensemoueing rep heating biological entire Is a solution, Ke Is the Mlchnelis-Menten constant, S is the sub-

protein and the compound inhibits u Dontrmational change strata concentrotion, 13, it theprotease concentration, andl, ie

in the protein efthe predecessor the iehihiter concenuelion.

The biochemicel vitolity on be determined in any suitable et The assay method described herein is highly soneitive arid

munner. For exempla, vitnlity can he determined es described prirtloularly ueethitbrthe predictionache antiviral inhibitory

herein, e.g., tie described in connection with the testy of the activity of compound when mutant HIV, more perticuturly

preeent inventioa. multiple rnelent MY, specifically roultidrug-realatent human

When an infectloue micrOOrOaniilD is rested in ageordellea immunodeacteney viruses. Thu continuous fluorogenic Flawsy

with the assny oftheprosent inventinn, the piedeceenor curl he ite n fthe petition1 invention is thiefreely ()dye magnets% In that it is

a wild-type species, or the predecamor van ilaelf be a mutant, more sensitive than standard assays in determining the Deem

epecies. En e particularly prefemed embodimeet, the erode- lry ofprotector inhibitors aguinstratelidrupereeietant HIV, The
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condemns fluorogenic may af the present Invention is die- group=misting ofH,alkyl, (CI-12),W1, OR'', SR.'1, CN, N-,

olosed in more detail In the examples that follow. The irthibi- NO, NRICRI, C(0)R12, C(S)12, CO,R' 2, C(0),SRll,
lary data obtained in accordance with this corninuoul Ruoro- C(0)NR"R", C(S)NR'aR'3, NR''C(0)R", NRlaC(9)R",

genie many can be used to determine vitality und fitness for NR''CO,R11, Nat3C(0)8R1 al find a halogen. wherein:

1-11V-I prOteme in the presume of a protease inhibitor, in s p is an Integer from 0 to 5;

oceordonce with the present invention. 1 R" in a eyoloalkyl, a heterocycloalkyl, on aryl, or o bet-

The present invention also prtwIdes a method ofpreventing eroaryl in which at least one hydrogen atom is optimolly

the emergence ufdrug resistance in no I-DV-infected mammal oubsihuted witha tartestituent Independently selected from the

that inoludos the ndnimietrotion ofa drug resietenoeileit- group eonsisting of a halogen, OH, OCII„, NH, NO, SH,

bag effective umouot of a compound represented by the for. in mid CN; 3

mule:
R'' on&3 nre independently selected from tho group

consiatina of H, on alkyl, an olkenyl, and an alkynyll
IV is 09, =---0 (keno); nr hiTi,, wherein, when R° Is OH, It

(0 is optionally hi the form of a joharmacentimlly acceptable
RI to ir 15 ester or prodrug, and when 12.4 Is NI-1,, It la optimality an

adIornide, a hydroxyla ming, a curl-smote, a urea, an alkylamino,

X •-..Q../i1^1./1"•-...."N It°, alkylamlnou postic salt, or u letrualkylammonium sell;
le Is 1-i, a CI-C,, alkyl radical, a C,-C. alkenyl radical, ur

1 RA.. (C1•12),,Rlai wherein R in 0.0 Integer form 1310 51 arld 1114 la a

I
10

en cyclnalkylyn hoterncycloalkyl, On aryl, or a hOlernfiryI radical

in which all 1E110 oo hydmgon atom is optionally substituted
with a substituent Independently solected from dee group

or a pharmaceutically accepashle sell, a prpdrug, rif an ester =notating ofa halogen, OH, OCH3, N(-1, NO, SH, aod GNI

thereof, or a pharmaceutinal composition thereof, wherein: W is CP), C(S), 5(0), or SO,; und

A in a group of the formula:
es Re is aI cycloalkyl, hoterocyoloolkyl, tu-yl, or beteroaryl

redical in which at least one hydrogen whim is optionally
substituted with a emboli room Independently selected *Dm the

al.
group consieting ofa halogen, OR4, SRI 5, S(0)R SOP.",

y\....„.! 502NR"J'd, 90,N(01-DRISCN, CR"-=•NRI°

I so (OR'a),,, NO2, NR"Rl 5, N(OH)R",
CO2R", C(0)S11", C(0)NR"R", C(S)NR"RI a, C(0)N

ICI-14 (OH)R",: C(S)N(OH)R", NRIaC(0)R' a, NR"C(S)It'a,
N(01-1)C(o)R ls, N(01-1)C(S)R", 14R"CO310°, N(01.1)

Z s•-•.. CO R WR'5C(0)SR'6, NR''C(0)NR'''R '7, NR"C(S)
a',omit,15 NreoR, N(01-1)C(0)NR012", N(01-1)C(5)NR"R'".,

NRIsC(0)N(OH)RI° KR' 'c(S)N(OH)R' NR'ISO,R a,
Y 1

el. NHSO,NR''R'°, 141i"SO,NHR'°, P(0)(0R'')(0R1a), un

alkyl, an elkoxy, an alkylthio, an alicylernino, a cycluelkyl, II

co:12::::::111:11:Y.=I,an:ellowproincyboaloeucyllqi, al,na libail
21

ekn.loux:
0al Ona11:yloi al1:y140 an inyi, op aryloxy, an orylamino, on orylthio, On amlicyl, On

alkorty, en (arylamiao)alkoxy, an (arylthio)alkoity. en aralky-
kamino, mi (orykucy)alkylamina, an (nrylumlno)alkylomlno,

It' is H or an alkyl, on enmity!, an alkynyl, a cycloalityl, a au (orYlthia)olkylemino, an arolkylthio, an (arylmry)rilky.

eyele„lkyukyl, er., eryl, en ernikyi, a hetericycieelkyl, e het. 0 ilhio, an (nrylumino)olicyhhio, an (arylthio)alkyhhio, 0 hal-

emcyclosikylalkyl, o heteroaryl, or a haterouralkyl radical, In eroaryl, 9 heteroaryloxy, a heterootyloraino, a hotaruerylthio,

which irt lentil one hydrogen atom la optionally aubalituted a Ile"roat3IkYI, a hotoroar31k3xYl a heiernarallcYlamine. and a

with a oubslituent independently selected from the group
biomerttlkylthio,

Pahilog,wherein wherein R'' R1°
1

and R'" are I-4 an =substituted alkyl
consisting ofORI, SR', CN, Nos, Nal l 3 lan,,_en_.:1 p,
R7 is H, an alkyl, no alkenyl, or en ulkynyli

50 anu OD umutduleu ats.e.,o,

wherein., when at least ono hydrogen atom of R° is opt ion-

Y and Z aro tbc sumo or different Lind ore Independently ally subalinged with a substinionl other thane halogen, OR'',
selected from the gC(S)N,IromconsiatIng of CH, 0, 9, SO, Sol, se strinti, so it 1, so NifeR. soa,,, („3.4.

NR°, RaC(0)N, R"VOC(0)N, RI'OC(S)N, RaSC(01 $P 1.-/ a, 1

r CR' •=-NRI, CR' ..7.--N(OR N, NO, NR'moH)Rall'a, N(01-1)
N, R5RyNC())N, and R5RNC(5)N, wherein RR and R° are

ss R.' acrAo c(sp." co,Ro C(0)5R" C(0)18111"R'"C
independently selected from the group =misting of H, on, l, I,,, t

i$
0

alkyl, an alkenyl, am en mitynyl; koiyer fc vk 1, o..(0)NipDR. C(S)N(OH)R, NR C(0)
a R., NR C(S)R, N(01•1)C(0)1V a, N(01-1)C(S)R",

n to on integer ihom 1 to 5; NR"CO,Rba NVON)C002, NR"C(0)9R", NR`1C(0)
X Is a covalent bond, CHR'°, CHR' 506 CH,CHRIa, 0, NR14RI 7, Ni"C(S)NR"R", N(011)C(0)NR"R", N(OH)

l'4111°, or 5, wherein R'a Is H, an alkyl, an dlkonyl, or BO to c(s)NTOR13, NRIIC(0)N(01-3)RI 6, NR"C(S)N(OH)R",
olkyoyl; NR"SCI,R' a, N1-1SO2NR"R", NR"SO,NFIRIe, or P(0)

Q is C(0), C(S), or SO,; (oRl1)(pR19), then at leant one hydrogen utom ea acid nub-

R' Is 1-3, an alkyl. on elkenyl, or an allynyll stimant is optionally aubstinned with a halogen, ORI", SR'',

m Is an integer from 0 to 6; SO,R1°, SO,NR"R'°, SO,N(OH)R", CN,

lo a cyclnalkyl, n hstameya1oollo41, an aryl, nr u hat- 4.5 CR''..=1411", CR"-=-N(OR'°), No, NO, NR'aii.'", N(OH)

eroaryl in which et least one hydrogen atom is optionally R", C(4))R'', C(S)11.", CO,R'', C(0)SR", c(o)NR"ao,
C(9)N R46, C(0)N(OH)R", C(S)N(0

substituted with a subLai memindependently selected from the 1.1)R' b, N 11."C(0)
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RI°, NR°Mai/1, WOR)C(0)R1', Niptoc(s)Ro, cyalodecyl, and dm like. Examples of polycyclic cycloulky I

NienCO2R15, N(OH)CO,R'5, NR''C.: (0) SR.m, N.8.'°C(0) mdicala include decahydmnephthyl, hicyc1o[5.4.0Iun4ocyl,

Ng' OR", NB.' sC(S)NR' 5121', N(OH)C(0)NR'sit'", MON) adamentyl, and the like,

C(S)NR '11' NTO '0(0)N(OH)R '5, NR' 50(S)N(OT-1)R1 6, Tha tom "cyclordkylelkyl" moms an alkyl radical es

14 R 3902R' 5, NfiSO,NR 12R NRI3S0,1^1111R or P(0) 5 defined herein, in whiclo ut least one bydrogen atom on the

ulkyl mdical la replaced by n cycloalkyl radicel as defined

auch thu, R..% herein. anumples of cyclIblkylulkylradiculs include cycle-

r:rationally, tli and R° ant tovalanily bonded hoxylmethy1, 1-oyMopenty My], andthe like,

and 115, together with the N—W bond of !bonnie (1), Corm- The term "hetemcyclordkyl" moans a cycloalkYI radical us

prise u 12 to 18 membered ring. The 12 to 18 membered ring lo defined bereft} (including polycyol lea), wherein Di least one

nail comprise at least one additional heamoulom in the ring emben which damn the
u

oarbocyclic skeleton '13 oubatiluted

skeleton other than th c nitrogen a fthe N—W bond (o,g., N, 0, tr.notamalom mien. ON, t,or example-, rv-, nr 6, optione i,.v
vim,

or 8) whhin the ring. In the practice nf the method ofprevent- comprising one or more double band within the ring, pro-

Ins the emergence of drug real:nonce in ail H1V-Inlbcted.vided the rinq )9 not hetemaryl es defined herein. Thc bongo-

innmrnal, It it preferable that a mutant vino Ihnt is capable of
15 oyuloalkyl prelbrehly ham 310 about 10 ammo (members) in

evolving from the Infection hes low fitness, rotative to the the carbocyclie skeleton of each ring, prafernbly about 4 to

infecting virus, In the preoonce of the compotind or combing- about '7 Morns, mom prefaably 5 to 6 atoms. Examples of

lion of compounds thm ure administered. heterocycloeBeyl radicals include epoxy, aziridyl, oxotanyl,

As utilized heroin, tho term "alkyl" mem* p atraight-ohoill terrahydrofuranyl, dihydrofuronyl, piperadyl, piperidinyl,
or brtutched alkyl radical containing front 513001 i to about 20 2D pyperszyl, piperazirtyl, pyrnnyl, morpholinyl, and the like.

carbon atones chain, preferably 1m uboui 110 about 10 The term "beterocycloalkylaUcyl" mews unulkyl re&eul as

carbon aroma, more preferably frorn about 1 le about 0 cerbon defined herein, In which et learn one hydrogen morn on the

rooms, s611 mare preferably from about 1 un nbout 6 cnrhIln ulkyl radical is replace by n hoterocycloalkyl radical rut

moms. Exampleo ofsuch substiluenta Melts:kr methyl, ethyl, defined herein. lixemples of beterocycloalkylalkyl radicals

propyl, loopropyl, n-binyl, tee-butyl, isfobutyt lcrl-butyl,pen- 25 Include 24norpholinorrtethyl, 3-(4-morplaalino)-p ropyl,

tyl, hmeinyl, hettyl, actyl, dodecnnyl, end the like. 4-(2-tetrahydrofuranyI)-butyl, end the like.

The term "alkenyl" means a annight-chein or branched- The term l'aryl" refero to un aromatic carbocyclic redieul,

chain alkeayl rndical baying one or mere dqubla bonds end pa commonly understood In the art, and includesmonooyclic

containing from about 2 to about 20 when atoms chain, and polycyclic ammatica ouch aa, for example, phenyl and

preferably from about 2 to Elbolll 10 4airbOn MUM. mono A naphthyl nodicala, optionally oubatituted with one or mere

preferably fora, Amu 0,2 lo about 8 carbon stems, still more oubatimonto.00tectect from the group eemuaring of a halogen,

preferably from about 2 to nbont 6 carbon 01121na. BalinplaS Of an alky), aikAKy, amino, CynnO, Mira, and the like,

such subotituento inchide vinyl, allyl, 1,4-lnandienyl, ilinpro- The term "aryloxy" means nryl UR defined herein, vihnrein

penyl, and the like. a hydrogen alum to replaced by an oxygen. Exempt es of

The term "alkynyl" meow, a stmight-chain or branched- uryloxy radicale inolude phenoxy, naphthoxy, 4-fluorciplia-

chain allcyoyl radical having one or mere triple bonds mod noxy, and the like.

csontaining from about 2 to about 20 carbon atoms chain, The term "urylarnino" moons aryl as defined berolo,

prefornbly limn about 2 to about 10 carbon atoms, more wherein a hydrogen Mom is replaced by an amine. Examples

preferably from about 2 to abom B carbonitume, afill more of uryluninp radicals include pheeylernina, nophthylernino,

preforubly frem about 2to about 6 tauten til ma. Esnmplen of 0 3.nitrophenylarnino, 4-aminophenylorni0e, and the like.

such radicals include ethyttyl, propynyl (premargyi), burynyl, The term "arylthio" means aryl as defined herein, wherein

nod the like, n hydrogen atom is replaced by a traitor atom. Exemplea of

The term "ulkoxy" means an alkyllether radical, wherein. aryithio radicals include phenytthio, naphthyl thin, 3-nitro-

the baron "ethyl" Is defined as above, Bxamples of alkoky
45 phonylthio, 4-thinpherryithin, and the like.

radicals include rnethexy, edam, n-reopoxy, loopropnxy. The lam"urslkyl" memo alkyl ao defined herein, whernin

n-bulowy, isobutoxy, see-Waxy, terilbutoxy, botanoxy, end an alkyl hydrogen UlDril 15 replaced by un aryl tw defined

the like, herein, 13x.qmploo of are lkyl radiants include benzyl, /Men,

The term "alkylthlo" manna on ethyl }Weather rudical, ethyl, 3-(2.naphthyl)-butyl, and the like.

wherein the term "alkyl" la defined ea abtive, Examples of
50

The tern] "arylovalkyl" mew alkyl as defined herein,

ulicylthio radicals include mothylthio (004), ethylthio wherein tmalkyl hydrogen atom Is replaved by an nr)sloxy as

(SC132CH), n-propylthie, isopropyllhio, n-butyhhio, isobu- defined herein. Examples of aryloxyalley1 radicriis ineMde

tyllhio, lloe-hoWithiol lerl'hulyithle, 0-hanyilthio, end the like. phonoxyetbyl, 4-(3-eminophen0xy)-1 -butyl, and the like.

The won "alkylamhoe" means an alkyl amine radisel. The man "arylamirroalkyl" meniss alkyl as defined herein,

wherein the term "alkyl" Is defined as above. 8/templet of 55 wherein an alkyl hydrogen Atom is replaced by an nrylrunine

alkylamino nulicals inelude reethylamino (NIICfli), ethy- en defined herein. axamplea of arylarninoolkyl radicals

lamino (NHCH7CH)), n.propylaroloo,; isopmpylumlno, Include phooylarninocthyl, 4-(1-rnethoxyphcoyl001ino)-1-

a-butylarnino, Isebutylaminn, Nee.hutylOminn, terFituty- butyl, und the like.

lamina, n-boxylantiso, and the like.. The mon "aratkoxy" means alkaxy ea defined herein,

Thu term "cyclonlkyl" menne a monacyelic or a polycyclic ao wherein an alkyl hydrogen atom is replaced by an nryl as

tilicyt rndlcul defined by one or morelalkyl IC. orba cyc I lo ringo, defined herein. Exarnplua ofaralkoxy radicull include 7.pho-

which cun be the same or different when tha cycloalkyl is a nylethoxy„2-phenyI-1 -pranoky, and rho like.

polycyclic radical having 3 to nboull 10 cerbon atom In the The term "(eryloxy)alkoxy" rams alkoxy as defined

carhooyche skeleton la arch ring, prifwahly shoal 4 to about heroin, wherein nn alkyl hydrogeo atom Is replaced by an

7 carbon atrium, more preferably 5 to 6 carbone darns, rts aryloxy oBidefinadhertin.13xnmple5 of(aryloxy)nlIcoxy mdi-

Exempla of monocyclic oyeloelkyl redltialti include ayolo- olds Include 2-phenoxyethoxy, 4.(3-arninophencni01-b--

pfopyl, uyelohuryl, cyclopentyl,. clohexyl, cyclohaplyl, tax)+, and the like,

ly
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The term "(arylemino)alkoxy" manna elkoxy an defined The lenn l'heterourylernino" mama helemaryl au defined

herein, wherein en alkyl hydrogen mom ix rupee:led hy. en herein, wherein a hydrogen atom en the heteranryl ring in

arykimiao ea dotined herein. Examplea of (arylarnina)elkoxy replaced by an Orogen, lieteroorylemino nulicale include,

radicalu Include 240:amyl=Ino)-ethoey, 2-(2-nephdry- for example, 4-th1atzolylerair0, 2-pyridyleralua, and the like.

Irani m1)- I -bulaxy, and the like. 5 The tont), "heterearelthio" meane heieroaryl es defined

The term "(erylthie)alkoxy" meow elkoxy au defined herein, whesein a hydrogen atom on the hetemaryl ring is

herein, wherein an alkyl hydrogen atom il replaced by on repriced by. a trulthr. Heteroarylthio radicale ineludo, for

arylthio no defined heath. Examples of(etylthie)aleoxy nee- example, 31pyridylthlo, 3.-ceeloo ly kith; al-ianideeo ly lib le,

cella itielude 2-(phenylthie)-tithoxy1 and the like. and the like,

The term "onilkeelarnIno" meant elkylamine us defined ao The term "Imirrottrulkyl" ineima alkyl au delined herein,

herein, wherein ell alkyl hydrogen atom is repleoed by en aryl wherein en alkyl hydrogen atom in replaced by n hetereeryl at

no defined herein. Examples ofaralkylaminn ntdicala include defined herein. Examples nf heeeronralkyl radicaly include

2-phonathylem1no, 4-phenyl-n-hutylemlno, and the like. 2-pyrklyltnerhyl1 3-(4-thinzolyl)-propyl, and the like.

The term "(eglaxy)alkylemlno" manna olkylerniare Da
The terfri "boltwourulkOXy" MOM alkoxy tel defined

deficied herein, wherein tin alkyl hydrogen atom hi replaced me herein, wherein art alkyl hydrogen moni is repleced 13y a

by an aryloxy us defined herein. Examples of (aryfoxy)ancy. hetemaryl ts defined herein, Exnmples of hetemaralknxy

lamina radically include 3-phanoxy-n-propylemine, 4-phe- redicele include 2-pyridylmotheily, 4-(1-Irnidazolyl)-butoxy,

uoirybulyisunloo, and the like. end the like.

The term "(nryltimlno)ralleylamino" manna alkylumlno at
The term. "heterearelkylernino" means alkyl:intim os

defined herein, wherein en alkyl hydrogen atom in replaced ?A denned herein, wherein all elleyl hydnegen Earn In replaced

by en arylamine en defined herein. Examples or (erylemino) by a heterneryl an defined herala. Examplee ofhotereeralky-

elkylernnia andienla include 3-(naphthylomina)-1-propy- landne radicale Include 4-pyridylmethylomino, 3-(2-fura-

lamina), 4-(phonylomino)-1-lanylaminn, end the l)ke. ny1)-propylemino, and the like.
The term "heierountlkylthici" meane alkylthio Pt defined

The term "(etylthirOulkylainIno" mune alkylamine es,, e,

defined herein, wherein an 'alkyl hydrogen atom In replaced 35 "(21.2vi"ere'n an tikyl 14'1112864 °am 4' 72`placed bY II

by an aryithin ti, dett„d horetn.mumple, of(arylihio) Ay. beton-aryl ea defined herein. Examples of betemaralkylth In

lemine redionle include 2-(phenylthiu)-ethylerniee, end the radii:gala include 3-pyrIclyhnethylihio, 3-(4-thiazolyl)-propy-

like..
hie, and te like,hInthe compound or Form& I, A in prelembly at weep of

The term "ernikylthie" meene elkyithin an defined herein, ni the formula;.
wherein RA elkyl hydrogen Mom in replaced by en aryl as

defined herein, Examples of erelkylthla radicals include

3-pheny1-2-propYgllite, 2-(2-naphthy0-ethyl1h3rt, end the Iti I
like, I

The term "(nryloxy)elkylthie" mown elkylihio as defined 3,

horoio, wherein an alkyl hydrogen atom la replaced by an 9'1arylexy an defied herein. Examples of (aryloxy)elkylthio
radicals Include 3-phenoxypropyltbe, 4-(il-f1uarephenexy)-
butylthio, end the like.

The term "(arylemino)alkylthio" mewls alkylthia es 10 (Merin

defined heroin, wherein an alkyl hydropn morn Is rephiced.
by en arylernino as defined herein, Examples of (arylamino)
alkylthlo radicele include 2-(phenylatnino)-othylth10, 3-(2- R) to 1-1 or au alkyl, en alkenye a aril:magi, u ayaloalkylalkyl,
anelnhylernIno)-nepropylthio, and die like en aryl, OD arelkeil, a Ineteracyclaelkyl, a beioroeyelonlicyle-

The term Innolthlo)nlkyililio" mama illikyilhip els elefinnel es lkyl, a heterneryl, or a heteroaralkyl radical, in which el late

herein, wherein en alkyl hydrogen glom la repluced by an one bydrogen mom le uptimally subsetuted with a substini-

arylthie an defined herein. Examples or (atylibia)alkyithie ete independentty Roosted from des group maiming orcoe,
radicals include 2-(eaphthylthlo)-ethylltdDI 3.(phenyllhio)" SW, CN, HO., N3, and a he logen, wherein R7 is H, en unsub-

lereeyithio, nnd the like. dinned alkyl, or an unsuhatituted alkenye Y end Z are the

Tee term eeetereatele =lane ti radIcel donned by tio aro- so same or diflbroni end are Indepenclenlly selected Denm the

motile heterocyclic ring as commonly understood in the ere group connoting of CHe 0, S, SO, SO., NO, R2C(0)N,

Including menocyclie nadicals such as, for exeinple, imithe fttC(S)N, RIOC(0)N, R'OC(S)N, It'SC(0)N, lealrNC(0)

zole, thiaeohe pyrowle, pyrrole, futon; pyreeoline, N, and R''RENC(S)N, wherein it' end R2 are independently
thiophenn, maneole, Wenzel, pyridine, pylidano, pyriaddlne, selected lehm the group consisting of H, an uueubetiamed

pyrezine, end lyiezine rodiCaln, and HIP illchillicgpalycyclios 55 alkyl, end Lin amsubatituted elkenyl; X is a covalent boud,

ouch us, for example, Rehm! Ince ieoeuinuline, ladola, nod C11112, CHlet2CH,, CH,CHRt°, 0, NR'', nrS, wherein let2

bonzothlezole re/Beals, which hateroaryl redleale ere option- is H, an utumbetihned alkyl, or an tioeubstuted alkeeyl; R2 is

ally aubitituted with one or more oubelltuents seleeied leom H, a C1-Ce alkyl radical, or a Ce-00 elleenyl redicul; R12 end

die group coualafing of a halogen, an aThyl, alkaay, amino, R 1, as defined with respeei to IV, taro independently selected

cyalm, faro, and tbe like, ll will be areireelaled lbel ihe so ilrom the group ovulating ofH, nn unsulenineed ellcylond ate

hetteecyclnalkyl end heterenryl mtharittiente con hc ceupled tient:mewled antenyl radical; R.4 le 01-1, Nele, or NI ICHe, W

te the eompoundu of the present Inventiolt vie a hetereelem, In C(0), C(S), or SO.; end Ii2 in a cycluelkyl, helemey-

01Joh as nitrogen (e.g., 1-imidazolye, elonikyl, eryl, or hewn:aryl radical in which el least ono

The term "hoteroaryloxy" IIICIMe heteroaryl es defined hydrogen ethm is aprionelly aubstituled with 0 subatiment

herein, wherein u hydrogen atom rip the heteronryl ring is 115 independently eelected fmm the group canneries all halo-

replaced by en oxygen. Hettrouryloxy redieu)s include, fler gen, 011.12, SR", CN, N3. NOu, NRI tRI6, c(o)R.,3, C(S)R I.',
exemele, al-pyriclyloxy, S.cluinotylon end the like. C0111.12, C(0)5R12, C(0)NRe'R'6, C(S)NR"ft 1°, NlestC1

I
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NR'5C(t1)10, NR"CO2R16, NRI°C(0)SRld,
NR1C(0)NRI*R", and NRuC(S)IR1"R", BO alkyl, on

e I koxy, an alkylthio, an alky !amino, It cycloalkyl, ncy cloak-
CIA)

RI

talky!, a heterocycloulky I, a hetorocyckalkylaticyl, an aryl, an
0

nryloxy, an arylamino, an arylthio, an eralkyl, an aryloxy- 5 I I

elicyl, an uryhankmalky I, un aralktnty, an (oryloxy)olkoxy,
or

(arylandrio)elkoxy, on (aryhttio)alkoxy, an arolkylamirto, on nal: mil:
14

E A
(BEY1OnlanCyllIFOIDO, on (atylamino)alkylensino, an (arylth- Otli).

lo)alkyleining on arsficylthio, on (aryloxy)elkylthio, on (ary- ID (CHO.
I
it)

hardnonikylaiD, on (arylthlo)alkylthlo, a hoteroaryl, u her. OM

eryloxy, a heteroaryline, a hetemarylthlo, a IV
belcraaralkYh 0 heteroomikoxy, a beteroaralkykunloo, and a

ii gn p.,

niaernbeteroaralkylthio,whorMn ft '3, R' end R1" are H, ars tomb-
E.

Y I"lail*Ii\./MJ,
fo.

'ginned alkyl, arid an unaubstituted a ikenyl, ouch that when at IS

i 1 finaleleast one hydrogen atom ofR° is optionally substituted with a H H a

embedment other than o halogen, OR's, SR'', CN, N, NO,

NR"R", C(0)R", C(S)R", CO7H13, C(0)SRI, C(0)

NR"R"4, C(S)NR"R", NVC(C))R", NR"O(S)R",
Nit"CO2R'°0NR"C(0)SR'", NR1,C(0)NR"R", or

4

NR“C(S)N1°R'7, et lenal one hydiagnn mom on Gold oub-
It la further preferrerl that R.° is P 11100000 Ile oubstItuent,

stituent attached to R° is aptkinellY substituted with a bolo- Prefernbly LILL aromatic ring, whkh Is preferably a nubs thuted

gen, OR'', SR'', CN, N3, 1401, Nit'3fti 13C(0)R1 3, C(S)R'°, benzene ring, BS illustrated by the formula;

C001%, C(0)SR", cp)NIVaRl°, C(S)NIt' 'RI°, NRICC 2s.
(0)R", NR°C(B)R", NRI5CO3RIII, NR"C(0)SR'",
NR"C(0)NR' °R'7. or MR' C,(S)NRI 6R",

It la further preferred that when R' Is en alkyl (wan alkonyi RI

radical (i.e., nn nlityl or Ha enemy] substItuent), then it is n
H H OH 11:5

1 I I 9

C, -C,, elkyl or, in the cosevthan R' la nn alkonyl, it la a C2-C,, au Y X 14, ..../k..,../N...sy, At ar

alkanyl. When it' C. u monecyclic sebatimeel such BP, for
1.pa,,. mon -1- 1

example, a cyeloalkyl, a beierocycloulkyl, an sryl, or et hal- 1
oronryl, IL preferably complies* 4-7 membera In the ring thut RI'
defines the nsonoeyellc skeleton, When ft', le or P.° is en '''191114
unsubothuted alkyl, It is preferably a C1-00 unsuballtuted

gEn

alkyl; and when R.', R1 or R' is an nasubstituted alkenyl, it is

profembly a CrCounsubstitutedalkenyl.Tha ring defined by
14 H gli 110

ol T I

112 preferably comprises 4-7 inombero or, in the case of poly- y .^11LX r...,,Nr.„/"......./
/4tAr,

oycl lot. cnoh Orin comprises 4-7 members. When 123 la (CH, 0 46 ti 11

le the ling defined by ft" preferably comprises 4-7 mem-

bent, or, in *weans of polycycliatt, each wing comprises 4-7 z I

member% When oitherof 1115 or R'' b an unauhntittited Alky),
...NoTill„ It'

It iaproihrably a C1-Counsubstinnod alkyl, and when eitherof.

It" or R13 is an vinsubstihned alkenyl, il is H C-3-Cd totaubsti- 45

ruled alkyl. 'When R14 ID II cycloalkyl, a heterocycloalkyl, an wherein 4r is it phenyl which hi optionally substituted with a

aryl, or a holornaryl, the ring defined by R'4 preferably mom- rrobstituent aotected from the group consisting, of methyl,

prises 4-7 member., or, in the ease pf polyeyelloa, each ling amino, hydroxy, rnelhoxy, methylthio, hydroxymethyl, anti-

comprioas 4-7 members, Whoa R" b a cycloalkyl, u hetero- notnethyl:, and maboxymathyI.

cyclealkyl, aryl, or a beteronryl, the ring defined by R.' pref- so In a preferred win,Y and Z aro oxygen Moats, n iii 2, the

erably [Arent-Wes 4-7 members, or, in the Onto of polycyelies, resulting bis-tet2ahydrofurney1 ring system has tho acre-

each ring cemprises 4-7 members, and when It° is aubstitutod oehmin93 orionintinn, illnetnout in Fottualne (3C, and (1p)

with a submituent that is un alkyl, isn alkylthlo, or a-an II vY- above, mts I, and R? Ili phenyl, In which case the cornpcmnd

htmlno, ills preferred that the substhuant cumpriaCti trom one t,

to six carben atoms, end when R° lo sithstituted with o aub-
is reProp41tet'tr, thu 1.0""ui11.

Blituall that io a eyeloalkyl, 11 heierocyeloalky I, an aryl, or a

beleroaryl, the ring (loaned by the subs invent preferably corn-
(12)

prises 4-7 thentharl or, In the cue of polycyclics, each ring

onmprigoa 4-7 menthols,
H gil RS

60 li I I 0

la a prefisoed embodiment, the method of piosendng the.,,,,,X N.....s„...&....,,, R4
emergence a I' r istanco In necordepco with the preterit even-

os I i ir-At
or

(ion includmes administering a enpound of Formula (1), H H

wherein Q is C(0), ft' is L-1, end W Is C(0) or 503, In a further t itopreferred ornhodimcm, Q IA C(0), rt5 IP '11, le is 011, W It 66

SO,, and the stercoehataical orientatien of the asymmetric:
centers is represented by formula (IA) or (18) below;,

i
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compound ofFormula (1E), rind pharmacemically eoceptabl a

.contined snits, prodruns, and cams thereof, and a pharmacemicully
(IF) aCcaplable carilier.

H OH li3

Ti^.‘s'',/t4s`•
i

"paw illaa li a I--a
Pharainceutioelly acceptebla can-Vero ere well-known to

x
s thoue of skill in tho art Tha choice ofa carrier will ba deter•

Ar, mined In part tiy the particular composition, pe well an by the

perticular mode of uclitaniatrution. Accordingly, there aro a

wkie variety of euitable foraniations for adatinietratirm in

accordonco II:I present invention.
ta The pharmacomicuI composition may be talmlniatered In ti

form aunahle for oral use such aa, for example, table% Va.

chart, Inzengre, nqueotai or oily suspertskine or nolutionn,

whereto Ar is a pboayl which is optionelly substituted with a dispersible powdors or granules, ermilsions, hard or ton cor-

subatituent selected ffom tha om, laminatinof methyl, 15 selets, ayrupu or .olixint. Coumoshiona intended thr oral woo

Brg
amino, hydroxy, Melhoxy, methylthlo, 14ydroxymethyl, aroi- may be propnrea accordinn to upy method known in ma nia

fbrm the manoractura of pharmaceutmel compositioni, and

nonladlYl, and madinxinindlY1' Whn" th"nmPnund la math compoe hions oan =winune or room agnate eueh oa, for

compound of Formula (1E) or (1F), wilarein at least one mtampla, sweatening agouti, flavorina agontri, coloring

hydrogen atom on Ar substituted with 4 aubittiment sele'otad agents, and p irerving arma in order to provide a pherme_

tom the group consisting of methyl, atniao, ItYdroxyl meth' 2(1 cant:ally elegant end/or palatable properation. Tablets can

oxn meellyilhiol hYdreltYreethfil end redhofYwelh31, it in oontain ate active ingredient In admixnire with non-toxio

further preforred that X hien oxygen. Still moro preferably,X pharmacoutieelly acceptable exaiplents which are suitable ror

ill an oxygen and Ri lc leohutyl. Suitable /ir aohstltuants matualictuta of labiate, Such imciplerna can be, lbr examples,

include phenyl groups dug are aubothuled al the para amnion, ;nen diluealt ouch an, for exempla calcium carhonu le, loa-

the mete position, andfor the mho poaltion; Exempla! of 25 lose, cplcium phosphate or sodium phosphata; aranulating

imitable Ar subatimenle are uhown in libla 4, und In FIGS. 3 and dialmogratIng agent suah DB, fur example, maize starah

aad SA-SD.
or alginia aoldt binding Lagoon+ such es, ibr exempla, sturch,

on arnott„t par, golatine or penult), 140 lubricating aaents itioh as, for

A resitnance-inhibnina effective amount la

finitely In produce an in vivo drag annsentrayina or levet io 30
example, utearlc acid Of talc, The Tablets may be unroatod or

which the biochemical vitality ofgi moot lify it, iowet. uw, they may be coaled by kriowu teohniquau In delay disinlagru-

the biocbomical vitality of the HIV (predecessor) infecting
ton and absorption in the mwtraintesnal tram and thereby

the HIV-infected mammalFor example, a esiatance-inhib- provide Is imagined action over a bagel' period. For example,
raTime delay material Ruch an glycoryl monooteurate or glyc-

hingett'active amount Is an amountsuffiicient ta produce im n cryl distaanie Plane or with ii wax may be employed,

vivo drun aoncantration or level where the; valua for bia- eS Formulations for oral tate also can be preeentod nu hard

ohmic-el tannin loss than one, when determined by the ratio gelatin =mail= wherolo the native ingradiont is mixed with

of the biocbemical vitillity of the mutant to tho biochemical an inert Balla tillnot, Ibrexample calcium carbonate, calmum

vitality of the predeceseon The compound cla bo admiuis- phosphate or kaolin, or Da BOA gelatin capsules wherein lbe

tered to a wild-type ITIV-infecmd mommol to prevent tho

ernergenge of

polyp togrodient is alizad wit Mier or an oil medium, for

fool line reeielaaae, or it fan be administered to 40 example „nods oil, peanut oil. liquid paraffin or olive oil.

a minimal infected with a mutant-My 10 piayen1 the Cala- Aqueous Suspansiona typically contain the active materiels

gauge of drug rettiatance due to further mutations. in admixture with excipients suitable for the munufacture of

The compound is preferably odmlnittereMin the form o fa „gleam utopormi„a, Soph excipionle ern coapcodias eopota,

Phqmeeeetleel eeeliecleilion. The Phrieeoelleol GereFeei- 45 for example), sodium carboxymethyl cellulose, methylcollu-

don preferably Includes a pharrnamm lordly! acooptoble oar- lose, bydroopropylrnelbyleellulose, podium algiottle, poly-

rier Bad a reviolauce-Inbibillng effective amount or ot toast vinylpyrrolidone, tpun trogevanth and gam acacia; dispersing

one of the aforesaid compound, alone pr in combination with orwotting agorae may be a patuntl-occurring phoophatIdo, 1 br

another antiretroviml compound ouch pa, for exampleoi wild- example, leolthin, or condensntion prodocts of an alkylone

type I-11V proteese Inhibitor, a mutant HIV retroviral prolanso la Oxide with fatty rigida, %r example polyoxyethylena sieurate,

inhibitor, or a reverse trenscriptuse inhibitor t3enerally, the or condenanion products of ethylene oxide witb long cbain

pharmaoeutical compoiltion of filo preaeoll invention com- aliphinic idetthole, for cxamplo hemodecaethylenowcycat-

prl see a maistaneminitibitiog effectivo urnoura ofallow one noel, or condentiation products ofothylene oxide with partial

compound ofFormula (I), as disclosed bonsin, gad a pbarmp- esters derived florn fatty acida und u hexitol such no polyoxy-

eau tically acceptuble carrier. 55 ethylene scubitol monoaleme, or condensation products of

In a preferred embodiment, a phantaceutical cuinpoaition ethylene oxIdewith partial esters derived from cony acids nal

is administered that =marls= a realrinueilahlblang iodic- hcaltol anhydrides, for example polyoxyothylorto sorbitan

thoel amount of a leant one compou d of Formula (TA) or Mone-olente• The aqueous EruaNalloat obit, can conlnin one

Formula (113), ar ti Pharrneceutically eaceptehle salt, prodrng, or more pronerVallYen, for example, ethyl or n-propyl pthy-

droxy hoopoe:, one or mom colorina eg,cots, one or more

or aster thereof, and a plienneoeolico fly Acceptable carrion la 60

a fluther preferred ornhodiment, the

i
hannnataaloal compo- levering epos nod ono or more !mementos agants such as,

sition compile= ti resistance-114'0W g eflisCtive amount orw far example, sucrose or socoharin.

leant one compound of Formula (IC or Formula (ID), or a Oily;0iag'1-pensions may be formulated by suspondthe

pharmaceutically acceptable salt, p drug,1 or eater thereof, uiotiva ngrodicat In a vagetuble oil, for Moyle Antonia oil,

and a phargincoutically acceptable rriar, In a highly pm- Ili olive MI, ricsama oil orcoconut oil. or in a mineral oil ouch Pa

Ifogad embodiment, the pharmatam ical composition cam-. liquid parafflm The oil wooer:mime may contain a thickening

priena a raaistanc04.12.ibiliag aitecti aalo'ail ofat lung 0110 spat, for example beeswax, bard parafflo or cetyl alcohol,

1
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Sweetenlog egents, such as Ulnae set f rth ehtive, nnd flavor- The cempoeit len can be made iale MI q13501 NanoIntion

Mg ngenta mny he ridded to provide e InOle oral prepare- to he administered via inhalation. Such airmen formulations

lien. •amie compositione OM be prow ed by the addition of cno be placed Into presaurized neceptable propellants, such ati

an antioxidant flitch um, for example, a orblu acid, diellorodifittoromethene, promule, nittagen, and the like.

Dispereibla powders end granules 31 imble for preparation 5 They elm con be forrauleted ea phannoccuticola ibr non-

ofan aqueous ausponsion by the additi n afWater provide the promoted preparation Rich nu in A riebulizer or an elomizer.

uctive ingredient in odmixture with a dispersing or wetting The formulations cub be presented in unit-dose or multi-

agent, Impending agent end one or re preilervetives, Suit- (torn, scaled come More, each ea ampules and vitals, and can bo

nide dispereIng or wetting agents and uspendl rig agents are stored in A freeze-dried (Iyophilized)conditien requiring only

exempli lied by them already mentio cd :Alcove. Additional 1 o the uddi lion ofthe a 06 le liquid exulpi ant, Ibr extimple, water,

excipiente, for exempla sweetening, won' g and coloring for injeallona, immediately prior to use. Sueemporteneous

erten% also may be preeent. leleetion aniline',a And suopenairms con be prepared from

The pherntaceutteal componitkin el a CAA he odminletered stmile powders, grenulea, end tabling or the kind previously

in the form ofoil-in-water emulsion*. 'he oily phtere con be to dreerthed,.

vegemble oil, for example, olive oi or muchis oily or a ts Any suitable dosage level can be employed In the pherma-

minaret 011, for example liquid paruffl or Mixt-twee of'diese. oeuticol cornered Rona of tho present Invention. The dose

Suitable emulsifying agents may nolurelly-ocourring adminialerep to en animal, partioularly n human, in the con-

sume, for example gum acacia or gull tragitettnin, natundly- text of the present invention ehould be aufficiere to effect a

ocourring phoephotides, far example aye heap lecithie, and pmphylnede or therepemic reaponse In the online) over a

esters or partial estere derived *om any ncide rind hexitol .o reaaorieble time frnme. The amount erre:five ingredient that

anhydrides, for example aorbiten mo o-olaele, and minden- oan be combined with the (terrier meterinle TO produoa a single

entlort product; of tho mid partial eat, end ethyl= oxide, dosage lona will vary depoodingupon the bast treated end the

far example polyoxymitYlene troth' an ono-oleate. The particular Mode of edrninietretian. The size oldie doee also

emulsions alto can eontain aweet., g und flavoring errata. will be determined by the existence, nature, uod extant [irony

The phermermutical composition a to our be aciMilliatteed 73 edvorse aid-offeets thatmight ncoompony the adrainharation

in the form of *trope and elixir% wit h a
I typically forme- ofo perticelor compeeition, Suitable doses And demise regi-

titled with sweetening agents ouch es for example, glycerol, mans for the prevention ofdrug resistance can be determined

serbitol or euereee. Such formulati nu alao can month] a by comparisons to antiratroviral obemotherepoutic agents

demuicern, p presormitive and flavori g and coloring agente. that era kriqwn to inhibit the proliferation afo retrovi rue in nn

Funher, the pharmaceutical comp Ilia; Dan be thirds- 30 infeeted iatilviclual, The preferred change is the amount dm

tered In the form of a sterile inj —tobl preparation, for results in the inhibition of the emersence of mullet drug-

example, AA n ciorile injectable equs .us or oloagencals sue- realetent mtroviruees, particularly the emergence of multi-

pension, Suitable auspensione for p renteral edminintrialen drugeecoistont retrovIrel 1.11V, wlMout eignificant side elfeets,

can he fermi:dated according, to th- knoWn art tieing those In proper deses and with minable administration of certain

suitable dispersing or wetting egret and euspendlag agento 35 compoonda, a wide range ofentiretrovintl chemotherapeutic

which have been mentioned oboe. .rmufetioal suitable for composideee are pottaible. A suitable dose includes a dose or

perenterul administration include, f r on:aide, equeous end dosege which would be insofficlont co completely eupproso

noo-aqucetni, I aoiorde sterile Weed -n Mildew, which can the growth ofa wild-type or predeceueor vials, but would be

contain anti-aiddents, buffers, Mole militia'', and solutes thel euffloicel to inhibit or ellbetively eupprime the grnwtb of a

render the formulation isotonic with. c bleed of the Intended ea mutent.

recipient, and aqueous end non-aq,. ue Irak! auspetutione In accost:lance with the preset:1i invention, the compound or

thel con McNair, ituspondlng agents solu lizars, thickening compost 413 con be edministered In combination with other

sem% etabillzers, and preservativ•. The simile lejectable entirety:wire/ compounds such ns for example, ritonevir,

proper:Ilion cun be a eolOtion or It a .spension in a eun-toxic emprenavir, sequinavir, indierwir,AZT, ddl, ddC, DOT, leml-

parenterally-acceptetile diluent nr it Me, Mr example, os u ea vudine, 31C, end the like, es well A5 edmIxtures and erenhi-

solution In water or I,3-buteaedie Among the acceptable nailone thereof, In a plairmaceutleully acceptable carrier.The

vehicles and oolvento that con be e,. toyed, tbr example, are individnel daily douses for thew combinations can range

water, Ringer'a solution and iota c sodium chloride aolu- fitim about one-Iiilli of the minimally recontmended clinical

bon. In addition, sterile, fixed. le ore conventionally &onset to the maximum recommended levels ibr the entities

employed as q aolve50 or suspeodi. meium. For this pur- 50 when they are giVen oinslY.

pose any blend fixed oil con be amp oyed neluding ayrithefic The pma ent iavention oleoprovides a method ofpreventing

mono- or dIglyeeridea. In additio. farty acids such as, ftir the emorgeoce ofmultidrug-reslatent retrovinisee in pc ofov-

example, oleic acid fitid use in the. reparation of lelectablas, infecmd mammal, which method comprises administering to

Further, the compound con be nistared in the lb= of 'the mammal a multidrug resiotance-inhibiting eflbctive

suppositories for metal adrainiso tien4f the drug. These 55 amount 91' u compound of the prevent inventloo, Go ea to

CampOnitions can be prepared by mix' g the dote with a inhibit the emeigenor of a mulddmg-rasislant reirovirus in

sultoble nori-iuitufing exolpient w deli is wild at ordinary die mammal. The dose administered to an animal, particti-

tempornturee hut liquid at the r- al tempenaure and will larly n hoar) in the context of the proient invention, should

therefore melt 43 the rectum to mai. k the drug. Such Mate- be attibeleat to effect a therapeutic reeponse in the animal

rink: include, thr example,. coon better sad polyethylene 60 overe roe:minable Ihne frame. The dose will be determined by

glycols. Pormulatiens suitable for aginul administrtitlOn cnn the strength ofthe parilcular composition employed And the

be preaented ea pesserlea, tampons crourr, gala, peons, end contilticie of the animal, ea well ial the body weight or the

foam&
animal to be treated. The aim of the dove will also bo doter-

Formulation' suitable for topi I nartslnislrali011 may be mined by the existence, nature, end extern of any adverse

presented As creams, gala, pastes or foams, eontAleing, in se sido•affacht that might accompany tha administration ef n

addi non. to the Relive Ingredient, auth earlers um are known In particuhr compound. Other fautons whiai effect tlw cpecilie

the en to be appropriate.. donee ipclude, for example, bloavailability, ft:embolic pro-

i
1

I

I
i
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nice cad the pharmacodynamics ormocie with the parneular and z are defloed au ebove. Referriog to F1O. 4, =Lae (i i) is

compound to be adminialered in o p teeter patient. One nucleophilloally lidded to ezedoeptoticla (i), providing runt-

Wiled in the ert will eaccilleiee that the specific desoge level nouleobal (iii). The mine lianctioeuI group of uminoalcohol

for any ParticularPatieni will dePeed UPn11 Widely orruclonl.. Oli) ie then rencied with intermediate (iv), wherein L r.pro.

InQludilm kw example' the activitY ef ti °Peel tic comPoun° 5 sante a leaving group (e, m, halogen, lemisysuacinirelde).
employed, the nee, body weight, gen rat heoeh, sex, diet, whlc. cin a be displaced by the amine ufamirmelcohol (iii) tu

hum ofadraiaistretion, route of adreini nation, tete ofexert-

elan, drug eoreblentlon,Cr
9,

provide nide Cy) Reduction ofaide (vi or, when R le not

D4 =TOM, di potevey of the uotive.

compouod with respect to the partIc or mutant retrovIrel hydrogen, reductive =hellion with eldehyde MOH.=0,

eirain to bo inhibited, and the reverity. f the symplome pre- to Pmvidell intermediate (vt), which in eubnequenily coupled

tweed prior to or during the coersa or herapy. What coon- with activeted bicyclic ligand (v1i), to provide compounds of

mem a resistance-Inhibiting effective mount can be darer- Formula 1. qr caurso, it will bc eppreeirled by a person of

mined, In part, by use acne or more ;homey' deacrilied ordinery skill in the art that them ero combinations of sub-

berein, partictilerly the Meese Hooey of he proem invention. entwine, limplionel group, R-grOupe and the like, which are

Om skilled M the art will appreciate that suitable me4hods is reactive under particular megrim conditions, and require the

of administering compounda and pha ecastical camposi- utilization of an appropriate protecting group or Bremer',

time are available, end, although mar- than One route cen be which are korai In the artoo eneUTO that the desired synthetic

media administer ['particularcompose ion, a particuler roan trenannerien will allot piper, without tee occurrence of

can provide a more immediate and/or ewe effealive reediest undesired side reaerions. For meurpie, possible euestimenta

than another route.
IP at R3 (e.g., hriee) can be competitive nucleophileti loquirine

Numermes compounds have been clanged that exhibit the etrechment aim apprepriate peewee, group thereon

poteot anthem:wind activity, in panic lar Waving proteace tveg., benzeloxyoorbonyl, tert-butretyearbanyl) In ardor

ectIvity, remittal wild-type HIV, 1.low, er, umone the fifteen obtain proper selectivity In the ring opening of epoxide (i)

currently FDA-approved ant ingrovi agents which are all with mine (ll),
known patent inhibitors of wild-type IV, live of which Rre 25

FIGS, 1-113 illustrate the aynthetio ofa preferred eerieu of

potent inhlhitere or wild-type WV p Merle, none of these

compounds have the ability to prevent emergence ofdrug- comPutinde fbr Ilse in the Teethed or preventing Lhe emer-

reeieree„ mutations met tee omelet with idge level cress genet of real armee in accordance with the present invention.

resistance. Thus, these inhibltora do at have the ability to FIG. 1, which Is a ayotbelio achemc for the synthetic of 0

auppresa the auffIciently fit mutant ret virunts theme (and ei peteticelar selfonaroide, illtenratce the synthesis of preferred

eineen comedy wet) emerge under e. twice/ion pressure of itnetWie ente, particularly, the sulfonamide Isosteric erne

those Inhibitors. represented by aminoeulforeamide es. Withreference to FIG,

Senprielngly, It has been dIscov -cl that compound 32 1, eminosulfonernide core IS can ba synthesized by initially

(shown In FIG. 3A), which Is a paten wild-type HIV inhibl- providing nidoepoxide 11 and subjecting it to aucleopealic

tar, ponesscti remarkably potent un unprecedented brotid- 31 addition with 'mine 12 In &vat areinoelonhol 13, which Is

optimum lehibilory activity against i panel of recombhiam subaequently converted lo eullbnamide 14 by reectIon with

mutent I-1111 pratenee targets. Them maws represent the 4..medeoeyeeneeneee lfenylchloride. The ezide group of14 IN

key or primary resistance mutations,. al ofwhich ocour In then redoced to provide eininoeulfdoainkle 15, which can be

the active site region. Based on this ding, the compound nsad no a core for synthaaizing numerous noillidroperesistare

we° t°°1°E1 ega„,ing Penele
ti

of d'ug latent, mule, !m°ilesul retrovital promote inhibitora alba prevent Invention,

Isolates Of 1-1.1v arid was lound to nMe an spectrum P10, 2, whloh In a reaction scheme detailing the prepare-

multiply dreg-resistent, humeri Imi nodellelency viruleieareiviral activity egelnet a witia nut e. ofelirdoully isolated, lion of bicyclic alcohols, illutennes the eynthesis of a pre

Other compounds described herein wed similar activity. famed series of bmyclio !Imelda, particularly bil-telmhydro-

Infected humane whe 45 flume 25 aid 26. With referee= to Fla. e, clihydrofuran21 is

The mutant virusea were obtained fr.
had received acveral Antiviral dregs. !though applicants do emoted withlei-ladosuccinimide in the pentanes arpropelITINI

Doi wish tohhound by cloy oiiis pertje ler theory, it is believed alcohol to give iodoenher 22, which ill cyolized to methylene-

that the combination of the bicyclic I gond (vii) with ipotesi substituted! bia-tetrabydroforan 23, Ozonolysis of the axe-

(vI) gives] the amine:re/viral 'tempo IS or The present Invert- methylene sesidue of 23, followed by reduction, provides

lien the unique ability to bind to the otive she of the mutant so bicyclic racernic elcohol 24, which is reeolved to give, stereo

protegees of multiply drug-reeistat human immunodell- rattily, bicyclic alcohol 15 and its enantiomeric acetate ester

blowy viruses generally, which halt. en heretofore not bean 26, which ester group of 26 la aubsequently hydrolyzed to

reported with neepeet to any known emotherepeutic and/or rdeord enemeemec 27,

experimental HIV proteueeiretibit., A wild-type prelinii- F105. 3. end 38, which ate reaction schemes deecrthilig

miry screen was utilized to dinermin the unthetrovtml ectiv- 95 th.e prepartee, te ofrwo protelie i nhib ita rcelluova te the preen-

Ily of [widow] ageing wild-typo V. It in predicted that retion or, iwo preferred multidnieerealetaro leIV protein*

compounds ofFormula (I), which ye potent aothetrovIral.leMbitore efthe present invention. With reference to P 10, 3 A,

or prateaao-inhibltery uctivIly agai t WIld-type HIV, also
compouacl 32 wee ay:teenier:id by coupling auccinimideeur-

will be potent Inhibitors of drug-. Finance, even multiple bonate 31 whh =inanethnemide 15. Succinimidocarbenute

drugeresistance, in wild-type elIV, se even a mutant thereof. re

The resistance-inhibiting compou ds ofthe present inven- 11 was prepared by reacting optienlI y pum bicyclic alcohol 25

tian coo be eynthusleed by tiny nu ha la remind known in the with dieoccielmIdyl earbanate la the proem= of trimly-

are The preferred synthesis method genet-idly illuatreted in lazeine. leilibiter 34, which Posse:ma the enerilkulloric his-

F10. 4, which is ea repriacntation of e aymbotic epproetcbto letrehYdrcllnrenyl Ilgaud (reletive to inhibitor 32), wee pre-

preparing a pmferred scrim of cam writhe wherein is corn. es paved In The same feahlon, except that the enantiornerle

pound of Formula (1) is synthelize. in several step etartlag bicyclic aricohol 27 was used Instead of elembol 25, a; Hies-

from azidoepoxide (i), wherein etn1', m,, p, Q, W, X, y, noted in 10, 3B.
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29, 30

The following examples further illusinite the present des (29,33)-2-1iydroxy-3-trcldo-4-phenyl-butan.12-ol (5.1 g)

invention but, of course, should not be construed ell In soy eli a White Noliii (mp 81-82° C,

way limiting Po scope.
To a sired solution oftho azidodiol (5,1 g) In chloroform

(100 InL) at 23° C., 2-aostexyieobetyryl ohloride (Aldrich, 5

Exonmie 1 5 mL) wee added. The reaulting reactioe mixture wee stirred al

23° C. for 8 h. The reaction was quenched by addition of

This mounple describes the synthesis ofexemplary epoxide waturated sodium bicarbonate (100 nil.) and the resulting

11 (F1C, 1), which is used ns en intermediate in the synthenha mixture Walt short:130 MID. The layoni were soixtrated and the

of' a particular aeries of compounde within the scope of the atloacca layer "le extracted with chloroform (2400 mq.

present invention.
to Tbe combined organic layer win eXtreeled with chloroform

(2900 rnL). The combined emetic layere were dried over

Anhydroue CeCN (4,136 g, 54 rnmol) was added la a solo- —aN AO4 and qaparated under reduced pressure. The remit-

don ofbuludleno monotaxide (38 g, 540 purol) In anhydmns ing residue mai dissolved in anhydrous THF (50 ml..) and

totrohydrntbren (1.2 L) end the renulting mixtilre wen stirred solid Na0Me (2.1 e) wee 'added. The mixture wee stirred far

or -73° C. Commornial phenyl megnmium bromide nalution Is 4 h et 23" C. and eller this period, the reaction wus quenched
(Ald'ich) la elhar (65 rasa°1) Well 1440d al/1a°' aver a with unmated 141-14C1 (SO mL). The resulring mixture was

period of 10 min. The retuning reaction mixture witA then extruded with ethyl acetate (2900 mi.). The combined

'allowed to worm to 0° C. and It wan conilnuod to atir tunil the organic layers were dried over anhydrous Ne,S0,1 and con-

rceollort mixture wee homogeneous. After this period, the centnited under reduced promisee le givea renidue, which wile

reaction mixture wou cooled to -78° C. and 0,51i male of
ID ehromatogmphed over silica grel (10% ethyl Beetale In hex-

phenylmagnesium bromide politico In ethervyas edded drop- nnes) to afford the 3(3)-ezido-(1,3R)-epoxy-4-phenylbutene
wise for30 min, The reaction mix tere Will allewed la wallah"' 11 (3.3 g) as on oil: 'I-1 NMR (300 MHz): CI)C6 6 7.4-7,2

23°C. for 1 it. The reaction wee quenched by slow additiCM of
(m, 5H, 3, 6 (m, 1H), 3.1 (rn, 1H), 2.95 (dd, 1H, .1.4.6, 13,9

saturated aqueous N1.14C1 (I 20 mL) followed by NH4OH (70 Hz., 2.8 (ma, 1.1).
Da.), sMuralcd NH4C1 (500 saL) mtd then 020(300 la),The 25

aqueous layer was thoroughly extracted with ethyl acetate Exempla 2

(2x300 mL), The combined organic loyem were dried over

anhydrous Na2SO4, filtered, and conceal rated under reduced This exempla illununtee the eynthesis of raidealcohol 13

pressure, The renidue wee distilled under vacuum (0.12 Darr) (F10.1),which can be mead us an intermediate in the oyritheals
to 95° C. to give trans-4-phany1-2-butene-1-ol (75,6 g). ae pro praibtreo aeries DIthe compounds of the present levee-

lb a suspension'ofpowdered 4 A molecular trievea (6.6 g) go,.

in anhydrous methyleue chloride (750 mL), titenium retrai-

nopropoxide (AldriToa stirred solution ofabove azidoepoxide 11 (700 mg, 3.7

ch, 3.2 ml..) mad then diethyl f3-tertrate rnmol) 1 n Iwopanni (70 mL)wee added isohutyl amine (Ald-

(2,3 raL) were added. The resulting ndsture tom cooled to rich, 034 ra7.4 motel) und the read Ong mil4ture was healed

-.2.2° C. and larl-butylhydroperoAda,001011011 itt isooctane 35 ut 80° C, for 12 b. After this period, the reaction aflame was

(Aldrich, 430 name!) was edded Dyer aperiad of 10 min. The concentrated under reduced pressure and the residue wee

mixture ems stirred All additional 30 min and then a solution chromalogniphed aver silica gel to provide azidoalcohol 13

of truns-4-pheny1-2-botene-I-ol (32.6 g, 213 mmol), in pithy• (800 mg) men nil.

drous methylene chloride (120 raL),; was added dropwise
ovor a period of40 min et -22° C, The roaction mixtute woo 40 Example3.

then aged in a freezer at -22° C. for 24 h. After this period,
water (100 ini.,)wus added to the reaction mixture et -22° C.

cad the mixture wee allowed to warm fo 0° C. After ctirring a1 This exatimle illustrates the syntheela ofIsildosulfunamide

0° C. for 45 rein, 20% NAM in brine (20snL) was lidded. The 14, the stroeture ofwhieh in shown in FIG. 1.

resulting mixture was than allowed to warm to 23° C, rind Was 45 TO II stirred solution of13 (600 mg, 2.28 wool) In C1-12C1 a

stirred at thal temperurure for 1 h. Aller this period, the layers (20 ed.) wee added 4-methowybenzenesulfbayl chloride (Ai-

wa* separated and the aqueour layer was extrected with drleh, 550 mg, 2.52 eunol) and saturatedequeoun NaHCOA (6

methylene chloride (2x200 mL). The combined organic lay- mL). The rentring heterogeneous mixture was stirred et 25'

ets were dried over anhydrous Ne,tiO., end concentrated C. far 12 11, The reaction wee diluted with CH2Cia and the

under reduced pressure. The residue ems dilated with toluene 30 layers were separated. The Druidic layer wee vetshed whh

(BOO al.) and then evaporated under reduced pressure. Tbe brine, dried over anhydmua nuignealwn sulibte end concen-

•nseidue wee chromelographod over onkel'. gel (35% ethyl tatted to dryness. ilia residue whs chrernaloriphed ever

acetate in hexane as elueet) In provide (2E,3g)-apaxy.4- silica gel (:5515 ethyl acetate/hexane) to provide 900 mg of

phenylbuten-l-ol (21,8 g),
eiglesulforiemide14.,

lh a solidi°, t oftitanium ispropoxide i 12 la) in anhydrous es

benzene (250 AIL) Wad added azIclotrirrothylsilenc (II mL)
Example 4

sod the resulting, mixture was refluxed for 0 h, A nolulloo of

(2R,31t)-epoxy-4-phenyihuta1-1-n1 (532 g) In enhydrnus This example Illustrates the preparation ofarelnosulfunti-

benzene (25 mL) was added ID the 4111DVO refit/Xing mixture, aide 35 via reduction of uzidasulfonurolde 14, as shown In

The resuhing mixture tvm refiuxed for addidan 25 min, After so Ma 1.

this period, the remotion mixture win dialed to 23° C. and The A solutlen of 14(1.53 g) In THR (45 mt..), MeOhl (10 mL)

reaction wee quenched with aqueous 5% 1.12304 (400 mL). end acetic acid (0,5 mi..), wee shaken with 10% palladium on

The resulting mixture wee stirred for 1 h end the term wore carbon tedelyin (200 mg) at 50 pai hydrogen pressure far 2 h.

aeperated and the equeoue toyer wee extruded with ethyl Removal qf the cutalyst by flltretion over cethe end conceit-

acetate (2x300 mL), The combined organic layers were 65 trarlon under reduced pressure pve u crude renidue, which

washed with saturated Nal-ICO (200 ml., dried over Wes dilated with CH3C1, (100 roL), and was washed need-

NaS0,1 nod concentrated under reduced pi-ensure to efford sively with sotumted aqueous NeHCOu and brine. The
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orgonic layer wodried over MgSO4 and tonceatrated to give ireetale in hexnee es tba einem to farads (4.52 & 75%) tho

the °or:upending amthosulfonamide 15 (1,2 0. litla nniemic alcohol 24 ari an oil.

Example 5
Example 8

t
I

This example demonstrates lbe syntbeeie of tono-2-(pro- This exempla illestratee the preperallon of Immobilized

pargyioxy)..3-lodotetrahydrofwan 22 (FIG, 2). Amino Lipase 30, which way toed to revolve racemic ami-

TO a Stirred, loe-enld suapeneion of I S g (66,6 weal) of nonlcohnl 24 (FM. 2).

N-lodasuacinirelde In 150 mL ef CH, Cln wits lidded a mix- IQ Commercielly available 4 g ofColitet10 521 (Aldrioh) was

tura of cliliydrefuran 21(66.6 mmol, '4,67 g, 5, 1 mL) nod loaded OD D buchner Piranci nod washed successively whit 50

preparey1 alcohol (100 mrnol, 5,0 g, 5.2 mi.) of in 50 mt, of' mt.. ofcielonized water and 51) mL of0, 05 14 pheephwe buffer

CH,CI, over 20 min. After wurinhig to 24° C, with sOning (01=7,0; Fisher Scientille). Tha wasted cella wes then

over 2 Is, 200 ad. of water wore added and the stirring con- 13 added to a epopenelon of1 g ofMemo Emma 30 in 20 nit, of

filmed for 1 h. The loyal were separated tied the equeoue 0.05 N phoephele boffcr. The resulting slurry wu spread on a

layer was cactraoted with 2x1OO ml., ofCH2C1,, The aorebi rod glue dlah nod allawed in dry in the air at 23° C. fbr 48 h

orgtedo extracts were weehed with brine eolption containing, (weight 5.4 & water cooteat about 2% by Fieher method).

smell amount of 11/41a2SA (70 erg), dried over anhydroue

14u,SO4, filtered, and conclanunted. Chromatography over WI ENDITiple 9

ell ice gel ming 30% ethyl Kende in hexane eflbrded (15.4 s,
Thls example demonetratee the synthesie of(3R,30S, 6aR)

92%) the title iedoother 22 0 on

3thydroxyhexabythulbro(2,3-6)thran 25 by immobilked

Exam* 6
35 lipaeo catalyzed aviation, es Illuarated In FIG. 2.

Tb a Olirrad jolution of reacomic alcohol 24 (2 g, I 5A

Thie example illustrates the cyntheeie of (0)-(30., 64)

tied (34, fieR).3-methylene-4H-heetehydrefuro-[2,3-bliu- =lop owl acetic anhydride (4 & 42.4 mmal) in 100 mL of

ran 23, ae shown in FIG, 2.
DME wee ridded 2.7 g (about 25% by wet& ofliver P530) of

30
Immobilized Amino lipase end the reultIng eusperielon was

Tu a refluxIng aeration of (20.7 ML, 77 mmol) bit:Wyllie stirred at 23° C. The reaction wee monitored hy TLC and I-I

hydride contelniegKAN (100 mg) in toluene (ZOD mL, was

added dropwise a solution of 15.4 [I (61 mmol) of lodelee.
IsrmR Iltullyeie oritil 50% ealwardiem wee reached. The nem-

rehydrofttran 22 in toluene (50 mL) over a period of 111, The lion roixhire /MI fIllemd Bud the filter date wan mailed

menhir% mixture wee stirred et reflux for an additional 4 h rePuatadly with ethyl aelstille. The combined filtrate wee ure-

(monitored by TLC). The mixture win then cooled to 23° C, 35 Illy cormentruted In u rotary rvaparater, kutming the buth

and concentrated under reduced promote. The residue wee temperature below 15° C. The reencluewns chrometographed

periltieeed between patrolman ether tindeetrionitrile (200 roL, over alike gel to provide 843 mg (42%) of 25 (95% ve;

of each) rind the ncethohrile (lower) layer wag concentrated. ne°41.9°, MeON); 'il-NMR (CDCI, cl 1.85 (m, 211), 2.3

The reaiduo wan purified by chranmtegraphy on ellien gel, (m, 1H), 2.9 (m, 11-1), 3,65 (cid, )4.0, 9, 1, 114), 3,85-4.0(m,

ming 10% ethyl acetate in barren* es the plume to provide the 4° 311), 4,45 (dd, J1,63, 14,6, 1H), 5,7 (d, .1--,5.1, 11-1), also, 1.21

title produal 23(5.84 g, 76%) as Eel oil. g of 26 Aar washing with 5% equecue podium cerbonate

(45%, ee, +31,8°, MeOH); 11-1-14MR (CDC1,)d 1.85.2.1

Exempla 7, (m, 211), 2.1 (c, 311), 3.1 (m, 1H), 3.75(dd, 1",6.6, 9.2, 114),
3,13-4,1 (m, 314), 5.2 (11d, 1=6,4, 14.5, 114), 5.7 (d, I-5_2, 114).

Tnia exempla demonel rot" tne gymnasia of (+).(3grt,
le Acetuto 26 Won diesolved in THF (5 mL) and 1 DA equeoua

3uRS, 605) and (3R,3riS, 601)-3-hYdroxy-41-1themthydrofere 1.1014 solution (20 alL) was added to it. Tho resulting mixture

(2,3-blibren 24, shown In 110. 2.
woe etirred at 23° C. for 3 h and the reaction vats extracted

with chloroform (3 x25 niL). The combined organic Wirers

A strewn of none woi diepersed if^10 a ecautIon .1.15 (5,10
5D were dried over tuthydrous Ne,SO4 and evaporated under

8, 46,4 cranoll at —78° C. In 151) mi.. of methanol end 150 mL reduced prase-urn. The realdue waa chromatographed over

(IfCli:Cla for 30 min. The resoltInglilue enhition was purged Attlee gel ie provide 733 mg of 27 (97% ea; oc,31°-12,5°,

with nitrogen until calorless, then quenched with 20 nil- of

cllmothyl mil fide and the resulting mixture was allowed to
M°°8).

warm to 23° C. 'Ile mixture was cancentrided under reduced

preform+ to afford the crude ketone, The moulting crude
Example 10

ketone was dissolved in ethanol (50 mL) nod the solution was

cooled to 0° C. wid Indium herohydrlde (2.1 a, 55.6 mind) Th10 Multiple tlumerialmieu the sylithuail ofactivated ear-

wen aimed, ma reaction mixture Iota atirred for an nimitionni homilies Al end 33, es illuelnled in FIGS. 3A end 313.

2 b at 0° C. and than quenched with 10% aqueout citric acid fiD
lb u Owed solution of pR,34, 655]-3-hydmxyhosalry.

(10 ruL), The resulting mixture wee concentrated under droferop,3-b]furen 25 (65 rag, 0.5 runnel) in dry CH,C14 (5

reduced pronsnre nnd the reside wee partitioned between ethyl mL) at 23° C. were added cilsucciaintldyl carbouera (192 rug,

neetata and brine, The layem wore ;operated and the aqueous 0,75 mmol) and Itiethylatulue (0•25 eiL). The m51+111141 mix-

layer wee extracted with ethyl acetate (2x1D0 naL). The Coin- lure was stirred el 23. C. for 12 h. The reaction wee quenehed

buried argent; layers were dried over cuthydrous-NaiStliand as with raitureted equeoos NeFICO, (10 mL) and the mixture

concentrated carefully tinder reduced premium. Tig, resulting wee coneentrated wider reduced preesure. The reeldue was

residue wits ahromnlographed Over silica gel using 30% ethyl extrected with Cli,CI, (2x25 rriL) end the combined orgenic
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layers were washed with brirm (10 taL) and dried over anhy• emission nmximum of 306 nrn (a/citation Wavoicagth woe

dram 14%604. Evaporation of the solvent under reduned 277 am) was monitored ao a ihnctIon of time wing /unlace

pressure gave a residue, Which MIA chromalagraphed ever Downian..2 turgingficana opeciroweier pi,i4 liwirtimenta,

rilios 84 (5094°1hY10°3411dhesoll°)(° follish OR/3016°M Inc, The initial rate of hydrolysis was culculated by socond

3-hydroxyhexabyrirofbra[2,3-blfuranyl-saFolniroldyl oar- 5 degree polynomial fit ming SLM A132 2.0 operating soh-

bonen, 31 (70 mg) es a brown nil. Carbonate 33 (65 mg) WAR waro. Kinetic parameters were determined by nonlinear

prepared Rom 60 mg of alcohol 27 by f Bowleg a similar

procedure.
regression-finals ofInitioal rate verssubstrate concentration

1 o

dole io the Michnelis-Menten equation using program

Exturiple 11. ID Enztlicr version 1,05.

For Inhibition erudite, inhibitors were prepared as snick

This PxoroPle Illoshotos the ProOsn11.10 of multidro8-1°- solutions at different concentrations in dirnethylunifoxide. In

sigma HIV Inhibitor 32, ns illustrated In F.10, 3A. a typical experiment 485 al of0.125 IA ACES-NODH buffori

To a stirred solution ofamine 16 (82 ni40,2 inmol) irl drY oH 6.2, contidplas 1.25 M (NH4)3.90„, 6, 25 nah4 D1TAND

CHC12 (5 raL) was added sueelnindely1 onatc 31 (55s mg, is 0 1% PEG-E1000, was mixed with 5 id of inhibitor stack

0, 1B rampI), The rmullingsolution was stint:dui 23°C. for 12

h. After this period, The MaCTIOn WO8
solution and 5 pl of tit:rued protease (final concentration of

gusted with saturated

aqueous NaliCO, (10 nil.) and dilated wl CH,CII (25 raL), 1-5 nM) rind grehocubeted 3 min at 37° C. The reaction was

The layen were separated and the orgarili layer was washed Initiated by the addition of 5 p.I of substrate stock solution in

with brine (I 5 mL)ond aria over anhydtrips Na2SO4. Swam- .to water. For data analysis, the mathernatleal model for t let-

ration of the solvent under reduced pear afforded a teal- binding Inhibitors was used, (See Williams and Morrison

duo, which was purified by ailiom gel clir matogrephy (75% (1979), Int Methoda of &gym& 63, (ed, D. L. Perich),

ethyl acetate/hexane) in firolsh compound 32 0:15 mil) ON a 437-467, Academic Frees,XV, 'Condon), The data were fitted

While solid (111.13 55-5B° C, 11-1-14tV1tt (cpcii, 400 M1•14; 8 by nontintsir regression analysis to the equation.- V•Va/24,

7,71(d, 211, 1,41.8 Hz), 7,29-7.20 (m, SH 699 (d, 2"' 3-(/ 'I) 45 (K,(14-S/K.„,)*1,—EX-F4K, I +SIK.)B, "—(K.,((1.1-S1K,,,

Hz), 5.65 (d, 1H, 3=5.19), 5.01 (m, 21-1), .95-3.82 (m, 714), le-13,1)w.It.h the program Enztiter (version 1.05),where V and

3.69 (Pt, 211), 3.0-2.7 (rn, 611), 1.115 (ni, II-Di 1, 64-1,45 (m,

31-1), 0.90 (Iwo d, 6H, 3=6.5 Hz, 6,6 Hz)
VG oro millet velomtles with apd without inhibitor, respec-

tively, 1(„, la o Michael is-Menten constant, and S, E,and 1, aro

1

Example 12 yo the copeentrutions ofsubstrate, teltivo enzyme, und Inhibitor,

respectively, Biochemical fltnees for each mineral win'deler-

Thia wimple illustrates dm preparation of =liking-re- mined by comparing tho biochemical vitality of each mutant

sislant HIV inhibitor 33, es illustrated ir1F1D. 3B. (vliality„,, with the biochemical vitality of the wild.type

Carbonate 33 (55 M) was reacted with union 15 (82 mg, reference (vitality, Accord;nat to ihe formula

02 mmol) according to Me procedure meotioned above to 35

nrovlde compound 34 (81 m5).1H-1.1MN(CDC13, 300M1-1z); IvitailiY,,, Y(vIe00Y,

5 7.69(d, 2H, .1=1:1.8 Hz), 728-7.21 (14 514), 6,117 (4,2H,.
Jx.5.84 Hz), 5, 67 (d, 1H, 15,46 Hs), 547 (m, 21.1), 3, 116-3,81 wherein vitality is (Kl)(K,,,/1(m). The resultsare shown below

(n, 714)13.50 lolc1. 21-11 3-6,6 Hz,_3.6 1-4-1 3.17-2.73 (11,1 611), in Table 1.

2.17-1,83 (rn, 41.1), 0,90 (two d, 611, 1g .5 liz, 6.6 Hz), sa
TABLE 1

Exuma]] e 13 1,;.-----e----'

1;.
.sconvuael.L.

Thlt example describes tbc protocol 1hr the semilive con-
aicelturnical

Mumps fluerogenie assay for HIV pr(tease of the preened 0 anzyrns K., 1pM) IC, IKI. Fleual

invention and ite applicatioa. 1Jaing this nosy, the inhibitory i
art 14 i

activity o f compound 32 (F1D. 3A) was tested ageing, the 43 0,33 Q.3

proieuseli of wild-type 1-11V-1 (WT) rend various mutant 6 .51 OA

enzymes: D3ON, V321, 164V, V321184V, M4617/1/82A, DriBir 11

40 IBS 1

G.48-v/L90M, V821711114V, 1/112T/1841, V32O1(451/F53Li so115
V12.1/104V 7D a 0.7

A/ 1 V/184V0..89M,v321/L33F/K451( 31.JA7 I V118 IV, end MCIPP/B0A 45 0.33 al

20R)361/54V/71V182T, which proteauf enzymes are avail-
0411VIL91314 45 631 11

vt120/144v 7 0.5 0.1

able Cron) Dr. John W. Erickson, lictupd Biochemistry Vu21710,1v 00 1-31 a. i

Progrnm, SAIC Frederick, P.O. Bo B, Frederick, Md. N27.pg4503u..0, 31 3,0 0.1

23702-1201, upon written request. 1tic inhibition =Mont ss .nvraptymasrvi

for wild-type 111V-1, 1(1,„„)K, ralio,'I 'nd vitality were mea- y3:1/1.33y/IC4SIN 46 3.3 o.t

awed. (Set Gululk el al., Bioehma srry, 34, 9282-9287 smixritrattsv
mansys4vM wszr 31 32 0.

(1995). Prolcnao activity wnti mosso oiling dm fluorgenic
subsente Lys-Als-Arg-Vol-Tyr-Phe (1402)-11111-Ale-Nla.
Ntia (Bhrobern Binschenee, Inc, (See erentanu et Ai. D. ii, 60 The above rsenalts densonsintie dm' compound 32 is u

(1995) Anal. BIOChSM.). potent inhibitor of multiple 1-TTV protease mutants don con-

Typically, 490 gl 4.40, 125 MACESINs61-1 buffer, pH 6,2,

containing, 1.15 M (N1-14),804, 6,2311 mM DTT end 0.1% "Uri 541a lInmarY °I'M drug TBIEltnn= Ifilliallar111' Thc" Chtta

PEG4000 WA, mind With 5 id ul4troto protaw (fini predict Pan compound 32 will have poteat end broaci-tipec-

concentration 1-5 nM) and incuhat 1 min at 370 c, Tbn ss inn Mallidnig-resIstent untiretraviralactivity, Moreover, the

reactioo WAS initiated by the addition oir5 al of aubstrele Cock biochemical fitness of each mutant relative to wild type is

solutiou io water. lacrense in (Mon. pence intensity at tho equal to or 1mts than ono in the presence of compound 31.
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35
36

Bleed on thja fanesa profile, it ill ballcved thet dreg resistant 'rifting (NSI), an Miguelofviral mock supernatant. Contain-

viruses centniniog tho characteristic. mutations 'waved rag 300 TC1050, was cultured with 140' MT-2 cells In a

herein will not emerge from the wild-type In the presence of I 2-woll pieta. Cultures Wcre maintained for four Wacku and

compound 32.
were examined for syncriwn formetion twice a week, The

s results are shown below In Tata 3,

Example 14
TABLE 3

'Ms example inlidti1100 the potent and brand-spectrum
muitidneyr(Hsintant antiretrovirn1 nativity of nn exam plury

compound of the present invention. le
less401)

Compound 32, shown In Fla, 3A, wes tostod skle-by-side
with fourother known HIV- I protease inhibitors against vad• 9111.1odli

Olin-

am wild-typo 1-11V-1 strains (HTV-1,wis,9",,, H1V-1u, and Maw 10105.10 pound

H.1V-1 s,,i, 0nd 9391.0711 multidrug-reststant 1-11V-I TOWN rim tsto labia 1) irrv 10v 4t4V SAQ 02

chantilly Isolated from olght chili:1sta petienti who bed Is,

received numerous antiviral drugs, either singly or in coma- 01 ti1V-I ogloo.
61.00 0013 0,021 0,01 am'

notion. The patients from which the mutant sloths were len- si

Wed bud a bietory of anti-H1V therapy with a variety of
HiV-1LAI 0,0041 0019 0.010 00054 0.01304

different drugs euch en for exempla, ilitnnevir, suquinavir, r4SI triwt,,,,. 0,011 0.01150 0.014 nem roma

indinavin umpronovir, AZT, cldl, &IC, d4T, 3TC, ABV (ado- 25 1 >I 1.I 0,29 0.30 0,003

cavir), DLV (delaviridine), and PFA (foacernet). The patient a st 004 0.24 0,035 4,601

profiles are shown below In ibble 2. 1 si 134 a 0.33 0,036 c0.001

4 al 0.34 0.4 0.033 0.001

rAl3...- N51 5 al 0.11 0.26 0.34 090

23

NOW HI v-t iti.u, Mnrand MI
II i 0,31 0.11 0.19 4.001

balalu CD.11, levrl AnIlvind Prior ddd Illonid Ana- 7 al ai 0,43 0.13 0.001

CD66 Y000)L14.2001...._,001} "Fly flPerhp" s 1 st Dm once 0,001

1 301 240,700 64 AZT, /1111, (MC, 441, 3TC,
Aiw, IDV, Broc stiv, 3o
AMV, OW

a 2 03,70 46 ArT, &it, chiC, dAT 3TC, 'fhe above IC,G's clearly &monstrous the hroadotpootni nt

Al" ipV, ev, Ar:iv and extraordinarily potent activity of compound 32 against

3 101 42,610 39 AZT, UT, cidC, LI4T, 3-1r,
MK My, SQV, Alviv wild-type 1-11V-1 und the eight different multidrug-rosistant

4 do 60,002 111 AZT, ddl, ddC, 1.100, d4T, 35 clinical imbues tested as vine predicted from the biochemical

OTC, WOW, SQV, fitneas profiles ill Example 13. Par exempla, compound 12

Alviv
5 32 AZT, LK adC, d4T, 5Tc, exhibits nanomakir and sub-nanomolor potency against all

AIR 10V, SqV, AMV tho multidrug-reasont tartans tested, whereat Ritonevir, a

6 34 Arr. ddl, ddC, d4T, ITC,

AIIV, IDV, SQV,Amy reasonably potent wild-type inhibitor, is virtually Inactive

7
53 AZT, dell, ddc. (1411 ITC. ol toward the resistant viruses. Moreover, compound 32 Is about

Any, irw. Roy, Ov. 9 In about 150 times more potent against the munidrug-
Amy

a
su AM', ddl, d0C, d4T, ITC, rettietual viruses than Suqulnavir, one of the most potent

1, PA, AliV, 113V, SQV, known conapoundO agaiest known multidrupfclistant strains

4Mv ofHIV-1. Podents with viral plasmalands greeter that 10,00D

---------_---------4-- 4s
RNA copies/n=3 are at risk for developing rata AIDS corn-

The four known chemotherapeutic lilY protease inhibitors petitions. Them are no affective tharapeutie options cur-

used far compnretive pnrposes in this exempla have bane ready rp/0110b10 for these potlaists infix:led with these multi-

Milleed in actual Inman HIV chentothenipY, and are: drug rtssistant viruses. Compound 32 and analogs thereofare

Ritonevir ('RTY, Abbott Laborameies); ltidlnevit ("IDV;' 513 predicted leibn Went in prevonartilthe 60le1110n aril:me viral

Merck Research Lehoratoric6); Amprenavir (AMY, Sec skalds in vivo.

Ghosh ar al., Blom& Mad. Chant. Lan., a, 587-690 (199S));
nod Sequinavir ("SAQ", Roche Rwieatch Centre), Tbe IC50
values (uM) Ibr all five compounds wore determlned with

respect to wild-type aild mu hidrug-rcastant 1-0V-1. 55
EXCIlpple I S

To determine prnteesa inhibitory activity egainin multi drug

resistant I-IIV, the 1050's ware measured against a panel of This commplo demonstrates the wild-type antiretrovItal

clinically isollited tenant 1-13V isolelcu, The ICGG's Warp activity of the compounds of the present Irrairektn,

determined by utilizing the P1-3A-PBMC exposed to HIV-1 It is predicted that the activity of the preset3t inventive

(50 TC1D50 doselx1 0° PBMC) as turget collo 01114 esillS lbe so gouirmudeligliazwild_Type myprotease corralWali with of

inhibition ofp24 (lig protein produaltun as an endpoint. antirwroviral activIty aguinal mulddrug-msistent 141V.

The 105,, 'a were deterraued by Milian the PHA-PBMC N o 0 enacts of the. LI ed
LOCI 03. 01.313 present inven on were test

Duey in which target nails am exposed to 111V-1 (5D TCID00

dose/1 x10° PBMC) and Inhibition of p24 Gag prot6h2 pro- agniaat wild-type HIV (Sea, Cilszolt re al., J Moans. Mad.

&lotion is used as an endpnint. All drug sensitivities ware 63 Chant, Lail., Et, 6870690 (19911)), 13xemplary compounds,

perkumed in triplicate. In order to determine whether the whkh dereolietrate potent wild-type 1-111V pretense activity,

1-11 y Isolates were synanurn inducing (SI) or non-lyneitium arc shown,below in TAM 4,
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A R

MR

A 1k4 10 le ICI (AM) (AK CommaPPI

2.1 44
Ph r....K11....,O.

1,1 I .1 commund 32

0 Ph

11.,..0
.1

Compmuld 34Ph.(PM. 313)
Wer<

L2 3.

0 Ph tif—X
3

?Pim.°C.,
1,3 cs

rh

c::"., T.--( --.40--04e
0 Ph r<0111., 11 COIO

c#R,
0

0111, Pe.........0.-
Ph 0

e."*.
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u is believed that the above compounds 111 'Fable 4 will predicted to be actually lower than that for inuptcouvir, a

prevent the emergence of resistance In an HP/Linfected known drug. Prom these date, the compounds or the present

human.
iavennon aro expected to have excellent in vivo elficaey in

humane, and meintain therapeutically significant levels over

Example 16 3 prolonged periods of lime.

This muunple demonstrates the oral absarption of corn- Exempla 1B

pound 33 In an In vivo experimental model.

Compound 32 was orally edministered to u int at a dose nf

mbeut 40 Dig per kg body male, ming a PEG 300 vehicle us a la Thie example describes the inhibitory activity ut cam-

corder. Tbe plasma blood levels of compound 32 were mon- pounds 35 (FIG. 5A), 36 (FIG, 5B), 37 (FIG. SC) and 38 (FIG,

curad over a 24 11 period eller oral adminitantion. The results SD), la accordance with the technique disclosed in Exornple

are shown In 'Bible 5 below. 13 above, tip inhibitory activity of thee° compounds wee

tested opiast proteasem of the wild-type 1.11V-1. Compound

TA3EA.-----
IS

36, 37 and 38 were aloe tested against professes containing

-----....T.lmthn.P-r-5dnli-P.Ieattr--l2larattnulas--
the deloterlons drug reeisiance associated mutations VS2F/

184V and C34EIVA112A. Fimeits was deremened in accor-

new* rase= NIA adult.) dance with Example 13, The mulls of these experiments arc

17 r 591 rei 30 shown below la Table 7.

Ina ea DA 414

2,07 124 636 332

451
0.346 67371

TABLE 7

Col 3119 594 534

LOS MU 1115 033

MOO 723

COMPOUND liNZYMB Ki (0^41 KFdit, fame,

346 1311

z4._......L1.1LaSI 645 Oa
25

57
3$ 1,31 el 1

36 1Prf 30

These results demonstrule that compound 32 maintains mummy 2,14 •1.9. Ala

high blond levels (e.g., nearly 0.6 uM after 6 hours) longalter 30
04I1VNIOA 15,3 sae 00.5

oral adminisualion. Although applioento do not wish to 37 Virr 13 I

abound by nay one particular theory, 11 is bellevod that the ve211(1114V 33,7 2.1 OA

non-pcplide structare (litho comps:Made DI' the preaeal inVen- CMINNICA 64 5,3 1.0

lion make them lees prone le biological (0.11.) etarealie)
tlegrecielion, and therOy contribute to their prolonged blood 35

3o WI >s

levels after odd administration. From those data, the corn-
v5314ia4V 661 013 02, i

petal& of the present invention are pmslicted to have Mel- CINA/N83.% 34 06,e >LH

lent Oral *availability in humans, and maintain therapeed-
celly significant blood lovela over prolonged periods atier

oral adminletnei011.
40 nose results further demonstrate compounds of the

present invention thia era potent inhiblioro against mutant

Example 17 protheses. Based en the fitness profile, it is believed that drug

lamnt viruses containing the ohareoleristic mutations

This example demonstrstee the Influence ofhuman protein assoyed herein will not emerge from the wikl-type in the

binding nn the antiviral ectivity of compound 33, Saverui AS

patent and orally bioaveiluhle 111Y Protease inhibitor" %fled presence of compound 3'7,

to have In vivo antiviral efficacy. These thilurea hove been

ascribed, but not definitively proven, to be due to excessive

binding to human plasma proteins, particularly serum nibu- Exnmple 19

min end AAG. The protein binding ageing human alpha acid so

glyooproicin (AAG, 10 tiM) and against human serum aihu- This example fit rther dernanstnues the broad-speetrurn end

alin (HAS. 300 04) ware compared for ecIMPCaled 32 /lad potent activity ofexemplary compounds ofthe present Invon-

amprenavir, a myelin-silly related analog that is an FDA liEln agaitAl multidrug-resistmet clinical Isolates.

approved drug, The mule) are shown in Tuhle 6.
33

The 1C,p values (pM) for all compounde 32, 35, 36, 17, and

TAIM_E______„,
38 were ditermined with respeci to wild type olinical liminess

HIV-11.4, [MCI HIV-11„L. The latter is a monocrotropic min

ofHIV.

cereper—An4 The 1Co'd forIsolates HIV-1,,,jand1-11V-113„, i,were doter

3COM5 0 X) (16X
Se mthed by exposing the PHA-simHIVulated PEMC to -I (50

2
final2 thew (2X)

seinnoova 0.530 ox) ale cs-xl 5.021(130 Tar/Co cthaeil xl 06 PBMC), in the (recent-a ofvadoue con-

cetiraliotia ofcompounds 32, 35, 36, 37 and 311, and usingthe

These date d ems:met/nth tbet the presence ofAAG itnd HAS inhibition of p24 Gag, protein produetion as an endpoint on

in physiologically exceseive arnotinte doers Pot adversely 45 clay 7 of =intro ("p24 may"), Ail drug senaltIviti were

airedthe snavind setivily ofcompound 32. From these date, perthoned in triplicate. The 1C's Ibr Isolate F1llf-1 L41 were

the affinity of compound 32 for human AAG and I-15A is also determined by exposing MT-2 colis (2alOi) to 100
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TCID„s of H.N. ILA, cultured in the presence of various Compound 32, shown in FIG. 3A, was seated sae bud vari-

concentrations of compoundS 31, 35, 38, 37 ancl 38. The ems mutant multidmg-resisiont H1V-1 strains chnicully isa•

IC5D's were determined using she MTT assay on dey 7 of load from Petients. These imlieles were all tikell frms

Who Ibiled therapy an Das or more 141V protease
culture. All sensitivities were determined in duplistste. The Patichiu

5 Inhibitors dum. to high level clinical resistsaco. All of these

results are shown below in Table 8. isolates exhibit high level phenotypic resistance in antiviral

TABLE
limeys agatest many of the commonly use HIV protease

S Inhibitor drug!. Compound 32 Wes tested against these mul-

comp. camp. carntn parnrk comp. ddrug-rosiannit elinical isolates slde-by-sido with known

con 33 35 30 37 31 la drugs that am commonly used in HIV sollvIral therupy,

"Piot 1c$11 IC', IC14, CM.,IF.,,, including reverse tronscripiale lithibhors such so AZT, 3TC,
Vim ARM Wal] OM) WM) aml tom) DDI, DDC, arid D4T, and protease hthibitam such tas ladi-

mu h.„, prr.214r soot= ems oa(; 0.00S2 0,0211 novir Ond.), Nalfinavir (Nol.), Ritonavir (Rit.), and

ItIv-h,, POSIC4174 0.00027 0.020 0,094 0,1107 0,0660 Saquinavir (Saq.). The IC50's ('or compound 32 and Me corn-

s-sly-117.4, YDNIC/p34 small) 0.013 0,011 11.0020 0.0093 IS parative drugs against the multidrug-resistaot IIIV-1 apical

isolates, and against wild-type HIV-I (WT), are ACMn in

These results dernonsinde the potent aMiresroviral activily ibble 9u,

The mutant multidruvesistant HIV-1 atralna correspond-
of particular compounds attic proseni lavonlion, Mg to each pritient, nambered 0-35, wore genetically ano-

n Iyzed In DUMB cc tha nucloic acid sequencers of she protease
Una:nolo 20 (PR) mid n p0llian or Om reverse transcriplose (RT) genes

from which munitions 10 those enzymes were determiaod,

This =simple tbrther illustrates the potent and hmed-spec- The mutations tn she protease and reverse transcriptase ofshe

trum muliidrag-reolstard natiretrovIrel activity of an exem- multidnig-nesitilaol viruses isolated from mach putiern aro

glary compound of the present invention. shown below in Table 9b.

TABLE 9s

01441

Worn
ko1611, AZT TYC P131 PDC INIT Ind, Md. CoMp, 32

D 0.01 0,30 0.7 p.15 0.01 1.0117 045 0,53 60,3135 0.0003

ID 0.02 1.35 1.7 0.37 1,29 61.05 61.25 3.07 60,3125 0.0017

11 0.11 33,01 29 9.11 3.10 0, 012 0.03 DOI 0,001 0.0004

13 11.57 0,111 0.1? 9,211 1.23 61,15 1.75 7.47 60.3125 06010

13 11.17 i.04 0.5 40.1221 MR al.25 0.47 1-64 60.3115 03044

t4 1154 2.1 410321 i.111 11.0119 11.111 0.114 0.040 0.0002

is 030 5.31.23 0.3 233 1.10 0.255 0,47 1.14 613115 0.0011

16 0,07 37,03 3, 5 tor 1,111 0.314 0,110 1.54 ).0.3135 0.0031

17 .1,25 35.05 1.63 4,28 D.507 093 (407 0.107 0=2)

0.35 >71.25 2.2 0.45 2.1111 0360 0,50 3.11z 0,039 00010

)9 .1.25 >31.25 36,6 0,110 55,03 0.734 0.50 2.94 0455 0, 00135

20 5,25 3,21 7.1 a317 22, 54 0.501 0,511 1.90 0032

21 >135 1.60 I 0.30 1.0 1, 250 h1,25 2, 10 0.21 0, 103

22 1,02 *3os 3.7 0,67 4.68 0, 173 1.10 0, 71 0.003

73 0, 19 631.75 1.5 0,211 1.00 01.401 11.25 I .52 0.005 13,110D4

24
0.0004

15
11,0010

2f1
0.0010

77 6,03 1.71 2.0 0.41 4,00 61.71 61.75 2.07 603123 00019

26 .1,25 asai 2,11 030 5,09 I,040 61.15 2,66 r0.5125

30 .1,13 2,24 3.5 0,14 5.29 0, 560 467 0,16 0.1050 D.01100

317 11.16 631.71 2.11 0.24 2312 0.270 0.52, 1,03 1.191 0, 0010

31 >31,25 2.6 10.1221 3, 11 0.251 (1.34 0,55 11.071 0.0010

32 0.32 n31,25 1.4 0.01 241 0323 0.22 0.37 a0.2102

33 0,51 >31,25 2.0 0,30 2,75 0.533 0.33 0, 15 0,059 0,0005

39 >i,25 >51,23 17.1 1.11 7.71 0.000 0.74 3, 28 0.053 0,16174

35 035 635,25 17,0 10.46 18.15 0,500 0.45 2.40 0.0610 0,0012

(W1) 5,022 0151 0.095 .0.343 1.050 0.00 0431 0.019 0.007 0.0007

TABLE 9b

1661614 5401915m

D r8, V0031 1.0101 sfr57N 0.0410. ODIOV 10545 lacy

ItT 1•0045 Y01101 mem uintic 1135V 1717971.
82071. L.1011./1

10 mt. von31 (A)m. 1793739 104i14. 017411V 111148 tosni

1, 0046 v500I 40901 5.11214. 113W TosArr (91740.

MSS.' I1.:77K
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datcribed heroin. Acoordingly, thin invention include% oil wherein X tti oxygen, R3 In Isobtityl, and Ar is oubntinned

modifientions encompassed within the spirit and Kona Of tilt: phenyl; und

invention as defined by the ibllowing chtinot, (Hi) adminIstering at least one antiviral agent nelected ham

Whet le claimed Ito the grouP consisting of ritortavir, indinavir, nmprenuvl r

1. A method of treating a HIV-itilbcted mammal who ben s and sequInnvir; whereby the HTV-Infeeted mammal is

developed reulatance tn I-11V treatments, the method compria-
ing (i) determining whether the mammal hen developed reds- treated,

tanco to 'HIV' tremments; (H) adminlatoring to the HIV-In- 2, Tha method of claim 1, wherein As is n phenyl suball-

facted monertml an efibctive amine of a compound of the Tilted at the pam-ponition.
thnnultr.

I° 3, The method of clulm 1, wherein Ar la a phenyl aubstl.

toted at the meta-pea Won,

ctei 4. The method or claim 1, wherein Ar la a phenyl auk/nit-

rated at the orate-position,
H OH R3

H I l I 0
la 9. The method ofclaim 1, wherein As in selected from the

0
„ox,r14.„,......i........,,

l'i.,,,ii_Ar
group contitleg of parn-eminophenyl, pern-loluoyl, peta-

l 3 to
methrrayphen'yl, mem-methoxyphanyl, and meta-hydroxym-
ethylpbenyl.,

N, 'ID no
6. The method ofclaim 1, wherein the HIV-infected morn.

mei is infected with a wild-type NM

7. The method ofclaim 1, wherein the Hly-infeoted mare-

Oni
n ell n2 mai In infected by a mutant HIV with least one protease

I 1 I 0 mutation.:

8.1X...y,Ny---.,,,,, ris,l_Ar 25 8. The method or ;lam 11whorein the HIV-infected mam-

mal la infeCHld by a mulant HIV having nt leant one reverne

}pm. am a g, 11 tranneriptenelmunnien.
1 9, The method ofclaim 1, wherein the at loan ono antiviral

^....41, 30 agent in ritonavir.
I 0
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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 
FRUIT, INC.; GERAWAN FARMING, INC.  

  Plaintiffs, 

vs. 

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) 

  Defendants. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

CASE NO. 1:07-CV-1610 OWW (SMS) 
 
 
 
FIRST AMENDED COMPLAINT 
 
DEMAND FOR JURY TRIAL 
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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. §§271, 281, 283, 284 and 285) and the Sherman Act and Clayton Act (15 U.S.C. §1, et 

seq.).  This Court has federal jurisdiction of such federal question claims pursuant to 28 U.S.C. §§ 

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. §§ 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. §§ 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 §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. §§1391(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. 
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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 §§65550 – 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 I 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 

Case 1:07-cv-01610-OWW-SMS     Document 50      Filed 03/19/2009     Page 3 of 39

Case 1:19-cv-02103-MN   Document 30-6   Filed 06/26/20   Page 4 of 58 PageID #: 4644



 

FIRST AMENDED COMPLAINT 
720253.5 

3

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

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 
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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 
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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 (“USPTO”) 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. On information 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 

Case 1:07-cv-01610-OWW-SMS     Document 50      Filed 03/19/2009     Page 11 of 39

Case 1:19-cv-02103-MN   Document 30-6   Filed 06/26/20   Page 12 of 58 PageID #: 4652



 

FIRST AMENDED COMPLAINT 
720253.5 

11

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

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 
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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. §§701, 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. §551(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. §§ 551, et seq. 

74. The USDA engaged in a discrete and final agency action under 5 U.S.C. §702 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. §702 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. §702 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. §702 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. §702 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. §702 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. §702 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. §702 by 

Case 1:07-cv-01610-OWW-SMS     Document 50      Filed 03/19/2009     Page 17 of 39

Case 1:19-cv-02103-MN   Document 30-6   Filed 06/26/20   Page 18 of 58 PageID #: 4658



 

FIRST AMENDED COMPLAINT 
720253.5 

17

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

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. 

85. 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. 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 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 pursuant to 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 §§ 2201 and 2202 of Title 28 of the United 

States Code and the APA at 5 U.S.C. §§702, 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. §706(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. §706(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 §§ 2201 and 2202 of Title 28 of the United 

States Code and the APA at 5 U.S.C. §§702, 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. §706(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. §706(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 §§ 2201 and 2202 of Title 28 of the United 

States Code and the APA at 5 U.S.C. §§702, 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. §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 
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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 §102(b). 

137. This Court may and should hold unlawful and invalid the ‘229 patent pursuant to 5 

U.S.C. §706(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. §706(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-

Case 1:07-cv-01610-OWW-SMS     Document 50      Filed 03/19/2009     Page 27 of 39

Case 1:19-cv-02103-MN   Document 30-6   Filed 06/26/20   Page 28 of 58 PageID #: 4668



 

FIRST AMENDED COMPLAINT 
720253.5 

27

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

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. §706(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 §§ 2201 and 2202 of Title 28 of the United 

States Code and the APA at 5 U.S.C. §§702, 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 RELIEF 

(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 §1060 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 §17200, et seq., and under the common law of the State of 

California, entitling Plaintiffs to relief. 

188. Pursuant to California Business and Professions Code §17203, 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; 

I. 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; 

O. 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; 

Case 1:07-cv-01610-OWW-SMS     Document 50      Filed 03/19/2009     Page 37 of 39

Case 1:19-cv-02103-MN   Document 30-6   Filed 06/26/20   Page 38 of 58 PageID #: 4678



 

FIRST AMENDED COMPLAINT 
720253.5 

37

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

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.  
 

Case 1:07-cv-01610-OWW-SMS     Document 50      Filed 03/19/2009     Page 38 of 39

Case 1:19-cv-02103-MN   Document 30-6   Filed 06/26/20   Page 39 of 58 PageID #: 4679



 

 

720253.5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

 

@
Z
c

c
^\

V
c

( 
:

Z
c

c
Z
ii

 $
 <

d
g
b

V
c

 a
ae

 
aV

l
nZ

g
h
 

ad
h
 V

c
\

Z
aZ

h
( 

X
V
a^

[
d

g
c

^V
 

DEMAND FOR JURY TRIAL 

Plaintiffs hereby demand a trial by jury as to all issues so triable. 

 
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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