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C-TERMINAL MODIFIED OXAMYL DIPEPTIDES AS INHIBITORS OF THE ICE/ced-3 FAMILY
OF CYSTEINE PROTEASES 5 DEC 2002 PCT/US99/15074  The present invention
relates to novel classes of compounds which are inhibitors of
interleukin-1B converting enzyme and related proteases ("ICElced-3 family
of cysteine proteases")) as well as pharmaceutical) compositions comprising
these compounds and  to methods of using such pharmaceutical compositions.
Back~rourxl of the Invention 10 Interleukin 1 ("1L-1 ") is a major
pro-inflammatory and immunoregulatory ' protein that stimulates fibroblast
differentiation and proliferation, the production of prostaglandins,
collagenase and phospholipase by synovial cells and chondrocytes, basophil
and eosinophil degranulation and neutrophil activation. Oppenheim) J.H. et
al., Immunology Today, 7:45-SG (I986). As such, it is involved in the
pathogenesis of chronic and acute 15 inflammatory acrd autoim~nuac
diseases. IL.-1 is predominantly produced by peripheral blood monocytes as
part of the inflammatory response. Mosely, B.S. et al., Proc. Nat. Acad.
Sci., 84:45'2-4576 (I987); Lonmemaim) G. et al., Eur. J. lmmunol.,
19:1531-1536 (I989). f `, IL-I ~ is synthesized as a biologically inactive
precursor, proIL-1 (i. ProIL-1 ~ is cleaved by a cysteine protease called
interleukin-1 ~3 converting enzyme ("ICE") between 20 Asp-I 16 and Ala-11T
to produce the biologically active C-terminal fragment found in human Y
serum and synovial fluid. Sleath, P.R. et al., J. Biol. Chem.,
265:I4526-34528 (1992); A.D. Howard et aL, J. >&nmunol., I47:2964-2969
(I991). ICE is a cysteine protease localized primarily in monocytes. In
addition to . _ - promoting the pro-ixrflarnmatory and imrnusioregulatory
properties of IL-1 ~, ICE) and 25 particularly its horrmlogues) also appear
to be involved in the regulation of cell death or apoptosis. Yuan) J. et
al.) Cell) T5:64I-652 (1993); Miura, M. et al., Cell, 75:653-6b0 (l993);
Nett-Giordalisi, M.A. et al., J. Cell Hiochem.) I 7H:117 ( 1993). In
particular, ICE or ICFJced-3 homologues are thought to be associated with
the regulation of apoptosis in neurogenerative   



,~ 5 DEC~,2002 WO 00/0166G PCTNS99/15074 2~ diseases, such as Alzheimer's
and Parkinson's disease. Marx, J. and M. Baringa, Science, 259:760-762
(1993); Gagliardini, V. ct al., Science, 263:826-828 (1994). . Thus,
disease states in which inhibitors of the ICE/ced-3 family of cysteine
proteases may be useful as therapeutic agents include: infectious
disease~uch as meningitis 5 and salpingitis; septic shock, respiratory'
diseases; inflammatory conditions, such as arthritis, cholangitis) colitis,
encephalitis, endocerolitis, hepatitis, pancreatitis and reperfusion
injury, ischemic diseases such as the myocardial infarction, stroke and
ischcmic kidney disease; immune-based diseases, such as hypersensitivity;
auto-immune diseases, such as multiple sclerosis; bone diseases; and
certain ncurodegenerative diseases, such as Alzheimer's and 10 Parkinson's
disease. Such inhibitors are also useful for the repopulation of
hematopoietic cells following chemo- and radiation therapy and for
prolonging organ viability for use in transplantation. ICFJced-3 inhibitors
represent a class of compounds useful for the control of the above-listed
disease states. Peptide and peptidyl inhibitors of ICE have been described.
15 However) such inhibitors have been typically characterized by
undesirable pharmacologic properties) such as poor oral absorption, poor
stability and rapid metabolism. Plattner, J.J_ and ~"- D.W. Norbeck, in
Drug Discovery Technologies, C.R. Clark and W.H. Moos, Eds. (Ellis Horwood,
Chichester, England, Z 990), pp. 92-126. These - undesirable properties
have hampered their development into effective drugs. ~ ~ 20 Aceardingty,
the need exists for compounds that can effectively inhibit the action of
the ICFlced-3 family of proteases, for use as agents for preventing
unwanted apoptosis) arid for treating chronic and acute forms of IL-1
mediated diseases such as inflammatory) autoimmtme or n~rod~gcnerative
diseases. The present invention satisfies this need and provides feather
related advantages. . . .. 25 Sumpnary of the Invention - . . _ _ _... ____
.. In general, the coampounds of this invention incorporate a (N
substituted~xamyl group as a diptptide mimetic. The resulting compounds
exhibit improved properties relative to their prptidic counterparts, for
example, such as improved cell penetration err improved absorption and
metabolic stability resulting in rnhanced   5 DEC 2002 WO 00/01666 3
PCT/US99/15074 bioavailability. This application claims priority from U.S.
Provisional Application No. 



60/091,689, filed July 2, l998, and U.S. Application No. 09/177,549, filed
October 22) 1998 (both of which are hereby incorporated by reference in
their entirety). 5 Formula I wherein A, H R' and R~ are as defined below,
as well as pharmaceutically acceptable salts thereof. One aspect of the
instant invention is the compounds of the Formula I: C02Rz O B R~ H ~ H 0 0
A further aspect of the instant invention is a pharmaceutical composition
comprising a compound of the above Formula I and a
pharmaceutically-acceptable carrier 10 therefor. Another aspect of this
invention involves a method for tang an autoimmune _ _ __._ ___ disease
comprising administering an effective amount of a ph~ttrtical composition
discussed above to a patient in need of such treatment. Yct another aspect
of the instant invention is a method for treating an 15 inflammatory
disease comprising administering an effective amount of a pharmaceutical
composition discussed above to a patient in need of such treatment. A
furttxr aspect of the instant invention is a method for treating a . _
nettrodegenerative disease comprising administering an effective amount of
a pharmaceutical composition discussed above to a patient in need of such
treatment. 20 Another aspect of the instant invention is a method of
preventing ischemic injury to a patient setfftring from a disease
associated with ischrmic injury comprising administering an effective
amoemt of the pharmaceutical composition discussed above to a patient in
need of such treatment.   WO 00/01666 4 - ~ - 5 DFC .2A~Z PCT/US99ll 5074 A
further aspect of the instant invention is a method for expanding of
hematopoietic cell populations andlor enhanc~g their survival by contacting
the cells with an effective amount of the pharmaceutical composition
discussed above. Cell populations incluckd in the method of the invention
include (but are not lirOj~ toy .granulocytes) 5 monocytes, erthrocytes,
lymphocytes arid platelets for use in cell transfusions. An alternate
aspect of the instant invention is a method of prolonging the viability of
an organ that has been removed from the donor for the purpose of a future
transplantation procedare, which comprises applying an effective amount of
the pharmaceutical composition discussed about .to the organ, thereby
prolonging the viability of 10 the organ as compared to an untreated organ.
The organ may be an intact organ, or isolated cells derived from an organ
(e.g.) isolated pancreatic islet cells) isolated dopaminergic neurons,
blood or hematopoietic cells}. 



These and other aspects of this invention will be evident upon referrnce to
the following detailed description. IS Detailed Description of the
Invention As mentioned above, one aspect of the instant invention is the
.compounds of the Formula I: ' C02R2 O B R~ M ~ H O . O Formula I wherein:
20 A is a nattual or urmatural amino acid of Formula Ba-i: _. __ . .._. _ .
_ _ ._.._ .   ,_ , WO 00I01666 5 DEC 2002 PCT/US99/15074 r R3 R3a ~N H O
IIa R6 IId 5 5 R O / N . IIh RT~ IIe R5 . _ ~- ITc ` O _ _ Ra ~N~ N O IIf
(CH2k Ra \ N (C~"~2)a 



N / N (Cti2~ O ~ O ~ , O IIg IIh IIi B is a hydrogrn atom, a deuterium
atom, alkyl, cycloalkyl) phenyl, substituted phrnyl, naphthyl, substituted
naphthyl, 2benzoxazolyl, substituted 2-oxazolyl) (CHx~cydoalkyl)
(CHx~,Phenyl, (CHxMsub~stitutcd phtnyt~ (CHx~,(1 or 2-naphthyl),
(CHx)"(substitutcd I ar 2-naphthyl)) (CH=)"(heteroaryl)) (CHy,(substituted
hcteroaryl), halomcthyl, COZR'i, CONR"R") CH2ZR's, CHZOCO(asyl),
CH=OCO(hetrroeryl), or CHxOPO(R'~)Rw, where Z is an oxygen or a sulfur
atom, or B is a group of the Formula Ia-c:      ~- 5 pEC Zooz WO 00101666
PCT/US99/15074 6~ r~ 5 10 0 -Cw0 ~-Cs Rss R2o Q R2o \ ~o Y~ R~s Y~ O Rte .
_ _. , R IIIa IIIb IIIc R' is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl,
substituted phenyl, phenylalkyl, substituted phenylalkyl, naphthyl,
substituted naphthyl, (1 or 2 naphthyl)alkyl) substituted (1 or 2
naphthyl)alkyl; hcteroaryl, substituted heteroaryl, (heteroaryl)alkyl,
substituted (heteroaryl~lkyl, R''(R'b)N, or R'`O; and RZ is hydrogen) lower
alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, substituted phenyl,
phenylalkyl, substituted phenylaItryl, naphthyl, substituted naphthyl, ( I
or 2 naphthyl)alkyl, or substituted ( 1 or 2 naphthyl)allryl; and wherein:
15_20 ZS R'' and R' are independently hydrogrn) alkyl, cycloallryl, .. =:..
(cycloaltryl)alkyl, phenyl, substituted phenyl, phrnylalkyl, substituted
phenylallryl, naphthjrl) substituted naphthyl, (1 or 2 naphthyl)alkyl,
substituted ( 1 or 2 naphthyl~lkyl, heteroaryl, substituted heteroaryl,
(heteroeryl~lkyl) or substituted (heteroaryl)alkyl, with the proviso that
R'' and R' cannot both be hydrogen; . ._ R'` is alkyl, cycloalkyl,
'(cycloaIkyl~lkyl, phenyl, substituted _ -pl~Yl. p~Y~~Yh substituted
phrnylalkyl, naphthyl, substituted naph~lhYl> (1 ar Z naphthyl~lkyl,
substituted (1 or 2 naphthyl)alkyl, heteroaryl, substituted heteroaryl,
(heteroaryl~lkyl, or substituted - . _ __.__.__ (hcttroaryl~alkyl; R' is
C,~ lower alkyl, cycloalkyl, phenyl, substituted phenyl, (CH2~2~ (~2COR'~
(CHz~(C=~~2a (CH2~COzR2, (CH~)~CR~~ (CH2)~SR~~. (CHZ)acycloalkyl,
(CH~)~Phcnyl,    



,_ . WO 00/016b6 7 ~ 5 DEC 2442 PCTlUS99/1507d (CHz),(substituted phenyl),
(CHz)p(1 or 2-naphthyl} or(CHz)"(heteroaryl), wherein heteroaryl includes
pyridyl, thienyl, furyl,.thiazolyl, imidazolyl, pyrazolyl, isoxazolyl,
pyrazinyl, pyrimidyl,' -~- triazinyl, tetra2olyl, and indolyl; ._ _ ... . _
5- _ ."".. _ _ R'' is hjrdrogen or methyl, or R' and R'' taken together
are-(CHz)~- where d is an interger from 2 to 6;R' is phrnyl, substituted
phenyl, (CH2~"phenyl,(CHz~"(substituted phenyl), cycloalkyl, or benzofused
cycloalkyl;Rs is hydrogen, lower alkyl, cycloalkyl) phenyl,
substituted10phenyl) (CHz)ocycloalkyl, (CHz~,phenyl, (CHz~,(substituted
phenyl), or(CH=)p( I or 2-naphthyl);R6 is hydrogen, fluorine, oxo, lower
alkyl, cycloalkyl, phenyl,substituted phenyl, naphthyl, (CHz)"eycloaIkyl,
(CHz)"phenyl,(CHz~,(substitutcd phenyl)) (CHz~,(1 or 2-naphthyl), OR', SR"
or15NHCOR';R' is hydrogen, oxo (i.e., = O), lower alkyl, cycloalkyl,
phenyl,. . _ _ ___ ~~~ted phenyl) naphthyl, (CHz)"cYcloalkyl,
(CH=~,PhenYl.(CHz)"(substituted phenyl)) or (CHz)"(1 or 2-naphthyl);R is
lower alkyl, cycloalkyl) (CHi~cycloalkyl, {CHZ~,phcnyl,20(CHz},(substituted
phenyl}, (CHz)"(I or 2-naphthyl), or COR9;R9 is hydrogen) lower alkyl,
cycloalkyl, phenyl, substitutedphenyl, naphthyl) (CH=),cycloalkyl,
(CHz~,phenyl, (CHz~,(substitutedphenyl)) (CH=~,(1 or 2-naphthyl), OR'z, or
NR"R'~;R' is hydrogen, Lower alkyl, cycloalkyl, phenyl,
substituted25phetryl, naphthyI, (G'Hz~,cycloalkyl, (CHz)"phenyl,
(CHz~,(substituted. -. _ .. .. _. _ __ . _ . _ _ ~ _. _ . ___ _ _ .. p~yl)~
~ (~1~( I or 2-naphthyl); - . _ ... _R" is Lower alkyl, cycloalkyl, phenyl,
substituted phenyl,naphihyl, (CHz)"cycloallryl, (CH_)"phenyl,
(CHz)~(substituted phenyl),~ (~z~f 1 or 2-naphthyl);   5 pEC SOD? wo
ooio~ss6 5 PCTNS99115074 8 R'x is lower alkyl, cycloalkyl,
(CHx}acycloalkyl) (CHx~,phenyl, (CHx~(substituted phenyl), or (CHz~,( 1 or
2-naphthyl); R'3 is hydrogen, lower alkyl) cycloalkyl, phenyl, substituted
phenyl, naphthyl, substituted naphthyl,~CH;)ecycloallcyl, - (CHz~,phcnyl,
(CHx)"(substituted phenyl)) or (CHx)"(1 or 2-naphthyt); R" is hydrogen or
lower alkyl; or R" and R'~ taken together form a five to seven membaed
carbocyclic or heterocyclic ring, such as morpholine, or N-substituted Pie:
10 R's is phenyl, substituted phenyl, naphthyl, substituted naphthyl,
heteroaryl, (CHx)"phenyl, (CHx)"(substituted pherryl), (CHx~( 1 or
2-naphthyl), or (CHZ~,(heteroaryl); R'~ and R" are independently lower
alkyl, cycloalkyl, phenyl, _ ,. substituted phenyl, naphthyl, phenylalkyl,
substituted phenylalkyl, or 15 (cycloalkyl}alkyl; R's and R" are
independently hydrogen, alkyl, phenyl, . _; _ . _ _ _ _ _ _ _ . __ : ~b~ted
phenyl, (CBI~,phtnYl, (CHx~,(substitutcd phenyl), or R'i -. . _ _.. and R"
taken together are -(CH=Cl~z-;  Rx is hydrogen, alkyl, phenyl, substituted
phenyl, ,~2U (CHx)"phenyl, (CHx~.(substituted phenyl}; Rz', R~ and Rx' arc
independently hydrogen, or alkyl; . . x is CHz~ (~zh. (~x~~ or g; . Y' is o
or NRx'; 25 Yx is CHx, O, or NR~; a is 0 or 1 and b is 1 o~r 2) provided
that when a is 1 then b is l; - . c is 1 or 2, provided that when c is 1
then a is 0 and b is I; m is 1 or 2; gad  nis 1,2,3or4; or a
pharmaceutically acceptable salt thacof. 



5 nEC Zooz WO 00/OI6G6 9 PCTIUS991I5074 As used herein, the term "alkyl"
means a straight or branched C, to C,o carbon . chain, such as methyl,
ethyl, tcrt-butyl, iso-propyl, n-octyl, and the like. The term "lower
alkyl" means a straight chain or branched C) to C6 carbon chain, such as
methyl, ethyl) iso-propyl, and the like. _ ........ S ~ The term
"cycloalkyl" means a mono-, bi-, or tricyclic ring that is either fully
saturated or partially unsaturated. Examples of such a ring include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, adamantyl,
cyclooctyl, cis- or traps decalin, bicyclo[2.2.ljhept-2-ene,
cyclohex-1-enyl, cyclopent-1-enyl, 1,4-cyclooctadienyl, and the like. The
term "(cycloalkyl)alkyl" means the above-def ned alkyl group substituted 10
with one of the above cycloalkyl rings. Examples of such a group include
(cyclohcxyl~nethyl, 3-(cycloptopyl~n-propyl, 5-(cyclopentyl)hexyl,
6-(adamantyl)hexyl, and the like. The term "substituted phenyl" specifies a
phenyl group substituted with one or more substitucnts chosen from halogen,
hydroxy, protected hydroxy, cyano, vitro, trifluoromethyl, alkyl, alkoxy,
acyl, acyloxy, carboxy) protected carboxy, carboxymethyl, 15 protected
carboxymethyl, hydroxymethyl, protected hydroxymethyl, amino, protected
amino, (monosubstituted~vnino, protected (monosubstituted)amino,
(disubstituted~mino, carboxamide) protected carboxamide, N-(lower
alkyIxarboxamide, protected N-(lower -. ._ . _.. __.__ . alkyl)casboxamide,
N~1-di(lower alkyl)carboxamidc, N-(lower alkyl)sulfanyl~amino,
N-(phenylsulfo~nyl)arnino or by a substituted or unsubstituted phenyl
group, such that in the 20 latter case a biphenyl or naphthyl group
results, or wherein two adjacent alkyl substituents on the substituted
phenyl ring taken together form a cycloalkyl to yield, far example,
tetrahydronaphthyl or iadanyl. Examples of the term "substituted phenyl"
inchides a mono-, di-) tri-) tetra- or _ _ . . penta(halo~henyl group such
as 2-) 3- or 4-cblorophenyl, 2,G-dichlorophenyl, 25 2,5-dich>orophenyl,
3,4-diehlorcyphenyl, Z-,3- ar 4-bromophenyl, 3,4-chbramaphenyl, _. _
3~~~~,1) 2-, ~ 3- or - 4-fluorophenyl, ~ 2,4,6-trifluarophenyt, 2,3,5,G.. .
- _. .. . ..... _ tetrafluoropbenyl, 2,3,4,5-tctrafluarophenyl,
2,3,4,5,6-pentafluosophenyl, and the like; a mono or d~i(hydroxy~hcryl
group such as 2-, 3-, or 4-hydroxyphenyl, 2,4-dihydroxyphenyl, the
protected-hydroxy derivatives thereof and the like; a nitrophenyl group
such as 2-, 3-, or 30 4-nitrophenyl; a cyanophcnyl group, for example,
2-,3- or 4-cyanophenyl; a mono- o~   5 DES n002 WO 00/0166G . 10
PCTNS99/15074 di(alkyl)phenyl group such as 2-, 3-, or 4-methylphcnyl,
2,4-dimethylphcnyl) 2-, 3- or 4-(iso-propyl~henyl, 2-, 3-, or
4-ethylphenyl, 2-, 3- or 4-(n-propyl)phenyl and the like; a mono or
di(alkoxy~henyl group, for example, 2,6-dimcthoxyphenyl, 2-, 3- or
4-(iso-propoxy)phenyl, 2-, 3- or 4-(t~utoxy)phcnyl,
3-ethoxy-4-methoxyphenyl and the like; 2-, 3- or 



_ ,.",r _ _ - . . 5 4-trifluoromethylphenyl; a mono- or dicarboxyphcnyl or
(protected carboxy)phenyl group such ' as 2-, 3- or 4-carboxyphenyl or
2,4-di(protccted carboxy)phenyl; a mono- or di(hydroxymethyl}phenyl or
(protected hydroxymethyl)phenyl such as 2-, 3- or 4-(protected
hydroxymethylyl or 3,4-di(hydroxymethyl)phenyl; a mono- or
di(aminomethyl)phenyl or (protected aminomethyl~henyl such as 2-, 3- , or
4-(aminomethyl~hcnyl or 2,4-(protected 10 arninomcthyl)phenyl; or a mono-
or di(N-(methylsulfonylamino))phrnyl such as 2, 3 or
4-(N-(methylsulfonylamino))phenyl. Also) the term "substituted phenyl"
represents disubstituted pherrjrl grot~s wherein the substituents are
different) for example, 3-methyl-4-hydr~oxyphenyl,
3-chloro-4-hydroxyphenyl, 2-methoxy-4-bromophenyl, 4-ethyl-2-hydroxyphenyl,
3-hydroxy-4-nitrophrnyl> 2-hydroxy-4-chlorophenyl, aad the like. 15 The
term "phenylalkyl" meaas one of the above phenyl groups attached to one of
the above-described alkyl groups) and the term "substituted phenylalkyl"
means that either the pheixyl or the alkyl, or both, are substituted with
one or more of the above-defined substituents. Fxuryples of such groups
include 2-phenyl-I-chloroethyl, 2-(4'methoxyphenylkthyl, 4-(2',6'-dihydroxy
phenylrn-hexyl, 2-(5'-cyano-3'-methoxyphenylM_ 20 pentyl,
3-(2',6'-din:ethylphebyl~n-propyl) 4-chloro-3-aminobenzyl,
6-(4'-methoxyphenyl~3 carboxy(n-lwxyl),
5-(4'-amino~rnethylphrnyl}-3-(aminomethyl)n-Ptntyl,
5-Phenyl-3-oxo-npent-I-yi) (4-hydroxynapth-2-Yl}rnethYl, and the h'ke. The
term "auto nyl" means a naphthyl group sustiluted with one or . . _._. _
more of the above-identified subtit~nts, and the term "( 1 or 2
naphthyl~lkyl" means a 25 naphthyl (I or 2) attxhed to arx of the
abm~e-descrrbed alkyl groups. The temps "lbaM" and "hafoaen" refer to the
fluoro, chloro, bromo or iodo . --___ groups. These terms may also be used
to describe one or more halogens, which are the same or . different.
Preferred halogens in the cosrtext of this invention are chloro and fluoro.
The term "aryl" refers to aromatic five and six membcred carbocyclic sings.
30 Six membered rings are preferred.   ,: 5 DEC 2D02 WO 00/01666 r li
PCT/US99/15074 The term "heteroaryl" denotes optionally substituted
aromatic five-membered . or six-membered heterocyclic rings that have 1 to
4 heteroatoms, such as oxygen, sulfur and/or nitrogen atoms, in particular
nitrogen, either alone or in conjunction with sulfur or oxygen ring atoms.
_ ~a. 5 The following sing systems are representative examples of the
heterocyclic - radicals denoted by the term "hetcroaryl" (whether
substituted or unsubstituted): thienyl, furyl, pyrrolyl) pyaolidinyl)
imidazolyl, isoxazolyl, triazolyl, thiadiazolyl, oxadiazolyl, tetrazolyl)
thiatsiazolyl, oxatriazolyl) pyridyl, pyrimidyl, pyrazinyl, pyridazinyl,
oxazinyl) triazinyl, thiadiazinyl tetrazolo, 1,5-[b]pyridazinyl and
purinyl) as well as benzo-fused derivatives, for 



10 example, benzo~cazolyl, benzothiazolyl, benzimidazolyl and indolyl.
Substituents for the above optionally substituted heteroaryl rings are from
one to three halo, trihalomethyl, amino, protected amino, amino salts,
mono-substituted amino) di-substituted amino, carboxy, protected carboxy,
carboxylate salts, hydroxy, protected hydroxy, salts of a hydroxy group)
lower alkoxy, lower alkylthio) lower alkyl, substituted lower I S alkyl,
cycloalkyl, substituted cycloalkyl, (cycloalkyl)alkyl, substituted
(cycloa11ry1~Ikyl, phenyl, substituted phenyl, phenylalkyl, and substituted
phenylalkyl groups. ~- ~- - Substituents for the hetcroaryl group are as
defined above, or as set forth below. As used in conjunction with the above
substituents for ~eteroaryl rings, "trihalomethyl" can be trifluoromcthyl,
trichloromethyl, tribromomethyl or triiodomethyl, "lower alkoxy" 20 means a
C, to C4 alkoxy group, similarly, "lower alkylthio" means a C, to C,
alkylthio group. The term "substituted lower alkyl" means the above-defined
lower alkyl group substituted ftarn one to three times by a hydroxy,
protected hydroxy, amino, protected amino, cyano, halo, trifluoromethyl,
mono-substituted amino, di-substituted amino, lower alkoxy, Iowa alkylthio,
._ , carboxy, protected carboxy) or a car6oxy, amino, and/or hydroxy salt.
25 As used in conjunction with the substituents for the hcteroaryl rings,
the terms . _ _ . "~b5tttuted (cycloalkyl~elkyl" and "substituted
cycloalkyl" are as defined above substituted - -. - with the same groups as
listed for a "substituted alkyl" group. The term "(monosubstituted~nino"
refers to an amino group with one substituent chosen from the group
consisting of phenyl, substituted phenyl, alkyl, substituted alkyl, C, to
C~ acyl, C= to C7 30 alkenyl, C~ to C~ substituted atkenyl) CZ to C,
alkynyI, C, to C,6 alkylaryl, C, to C,s substituted   ~ 5 DEG 2002 ,. WO
00I01666 12 PCT/US99I15074 alkylaryl and heteroaryl group. The
(monosubstituted)amino can additionally have an amino-protecnng group as
Encompassed by the term "protected (monosubstituted)amino." The term
"(disubstitutno" refers to amino groups with two substituents chosen from
the group consisting of phenyl, substituted phenyl, alkyl, substituted
alkyl, C) to C~ acyl) C= to C, _ ....s _ _ S alkenyl, C~ to C~ alkynyl, C~
to C,6 alkylaryI, C~ to C,6 substituted alkylaryl and heteroaryl. The two
substituents can be the same or different. The term "heteroaryl(alkyl)"
denotes an alkyl group as defined above, substituted at any position by a
heteroaryl group, as above defined. Furthermore, the above optionally
substituted five-membered or six-membered 10 heterocyclic rings, and the
above cycloalky rings, can optionally be fused to a aromatic 



S-membered or 6-membered aryl or heteroaryl ring system. For example, the
rings can be optionally fused to an aromatic 5-membered or 6-membered ring
system such as a pyridine or a triazole system, and preferably to a brnune
ring. The term "pharmaceutically-acceptable salt" encompasses those salts
that form 15 with the carboxylate anions and includes salts formed with the
organic and inorganic canons such as those chosen f:vm the alkali and
alkaline earth metals) (for example, lithium, sodium, potassium,
magntsit~rn, barium and calcium); and ammonium ion; and the organic canons
(for example) d~ibenzylarntnorrium, benzylanmnonium,
2-hydroxyethylammonium, bis(2 hydmxyethyl~mmonium,
phenylethylbenzyl-ammonium, dibenzylethylenediammonium, and 20 like
rations.) Otlxr canons encompassed by the above term include the protonated
form of procairx, and N-mrthylglucoaamine, the protonated foams of basic
amino acids such as glycinc, orr~ithine, histidine) phenylglycine, lysine,
and arginine. Furthermore, any zwitterionic form of the instant compous~tds
formed by a cuboxylic acid and an amino group is referred to by thin tam. .
A preferred canon for the carboxylate anion is the sodium canon.
Furthermore, 25 the term ~chrdes salts that form by standard acid-base
reactions with basic groups (such as w ~- -- ` ~ amino groups) and inchides
organic or' W organic acids. Such acids include hydrochloric, SltlfItrlC,
pbOBp~O~IC, aCCtiC, SVCCIniC, CItrIC, laCtlC, malelC, fumariC) palm~tiC,
ChOIIC, paBlOiC, muck, D-gle~rnic, D-c~oaphoric, glutaric, phthalic,
tartaric, lauric, stearie, salicyclic) methanesulfonic, ben~sulfabc,
sorbic, picric, benzoic, cinnaraic, and the like acids.   WO 00/01666 ~.. 5
DEC 2002 PCTNS99/15074 13 The compounds of Formula I may also exist as
solvates and hydrates. Thus, - these compounds may crystallize with, for
example) waters of hydration, or one, a number of, or any fraction thereof
of molecules of the mother liquor solvent. The solvates and hydrates of
such compounds are included within the scope of this invention. 5 The term
"carboxy-protecting group" as used herein refers to one of the ester
derivatives of the carboxylic acid group commonly employed to block of
protect the carboxylic acid group while reactions are carried out on other
functional groups on the compound. Examples of such carboxylic acid
protecting groups include t-butyl, 4-nitrobenzyl, 4methoxybenzyl)
3,4-dimethoxybenzyl, 2,4-dimethoxybenzyl, 2,4,6-trimethoxybenzyl, 2,4,6 10
trimethylbenzyl, pcntamethylbenzyl, 3,4-methylenedioxybenzyl, benzhydryl,
4,4' dimethoxytrityl, 4,4',4"-trimethoxytrityl, 2-phenylpropyl)
trimethylsilyl, t-butyldimethylsilyl, phenacyl, Z,2,2-trichloroethyl,
~-(trimsthylsilylkthyl, ~i-(di(n-butyl)methylsilyl~thyl,
ptoluenesulfanykthyl, 4-nitrobenzylsulfonylethyl) allyl, cirmamyl,
1-(trimethylsilyhnethyl}propcnyl and like moieties. The species of
carboxy-protecting group employed is not critical IS so tong as the
derivatized carboxylic acid is stable to the conditions of subsequent
reactions) and can be removed at the appropriate point without disrupting
the remainder of the molecule. Further examples of these groups are found
in C.B. Reesc and E. I~3aslasu, "Protective Groups in Organic Chernistry,^
J.G.W. McOmie, Ed., Plenum Press, h[ew York, NY, 1973) Chapter 5,
respectively, and T.W. Greenc and P.G.M. Wuts, "Protective Groups in
Organic Synthesis," 



ZO tad ed., Johui Wiley and Sons, New York, NY, 1991, Chapter 5, each of
which is incorporated herein by reference. A related term is "protected
carboxy," which refers to a carboxy group substituted with oue of the above
carboxy-protecting groups. The term "hydroxy-protecting group" refers to
readily cleavable groups bonded to hydroxyl , such as the
tetrahydrvpyranyl, 2-methoxyp~rop-2-yl, 25 1-ethoxyetlr-1 yl,
metboxymethyl, ~-methoxyethoxymethyl) methylthiamethyl, t-butyl, t-amyl, _
_ . ~~,h 4-m~etlxueytrityl, - 4,4'-dimethoxytrityl,
4,4',4"-trimethoxytrityl, benzyl, allyl, t~-irnetbylsilyl, (t
butyl~nr~ethylsityl) 2,2,2-trichloroethoxycarbonyl, and the like. Further
examples of hydroxy-protecting groups are described by C.B. Reese and E.
Haslam, "Protective Groups in Organic Chemistry," J.G.W. McOmie, Ed.)
Plenum 30 Press, New York, NY) 19?3, Chapters 3 and 4, respectively, and
T.W. Greene and P.G.M.   5 DEC; Q002 WO 00/0l666 14 PCT/US99/15074 Wuts,
"Protective Groups in Organic Synthesis," Second Edition, John Wiley and
Sons, New York, NY, 1991, Chapters 2 and 3. A prefernd hydroxy-protecting
group is the tent-butyl group. The related term "protected hydroxy" denotes
a hydroxy group bonded to ane of the above hydroxy-protecting groups. ~ __
5 The term "amino-protecting group" as used herein refers to substituepts
of the amino group commonly employed to block or protect the amino
functionality while reacting other functional gxoups of the molecule. The
term "protected (monosubstituted)amino" means there is an amino-protecting
group on the monosubstituted amino nitrogen atom. Examples of such
amino-protecting groups include the formyl ("For") group, 10 the trityl
group, the phthalimido group, the irichloroacetyl group) the
trifluoroacetyl group, the chloroacctyl, bromoacetyl, and iodoacetyl
groups, urethane-type protecting groups, such as tbutoxycarbonyl ("Hoc"),
2-(4-biphenylyl)propyl-2-oxycarbonyl ("Bpoc"), 2 p~nYIPmPYI-2-oxY~arbonYl
C'p~")~ 2-(4-xenyl)isopropoxYcarbonYl, 1,1-diphenylethyl-1oxycarbonyl,
l,l-diphenylprcrpyl-1-oxycarbonyl) 2-(3,5-dimethoxyphenyl)propyl-2 15
oxycarbanyl ("Ddz"), 2-(p-toluyl~rropyl-2-oxycarbonyl,
cyclopentanyloxycarbonyl, 1 methylcyclaprntanyl-oxycarbonyl,
cyclohcxanyloxy-carbonyl, 1-methyl-cyclohexanyloxy_ _ _ . _ _ _. _. .- .
o~~ny~ 2-methylcyclohexanyl-oxycarbonyl, 2-(4-toluylsulfonylxthoxycarbonyl,
2 (methylsulfonylxthoxycatbonyl, 2-(triphtnylphosphino~ethoxycarbonyl,
9-fluorenylmethoxycarbonyl ("Fmoc"), 2-(trimethYlsilylkthoxycarbonyl,
allyloxycarbonyl, 1 20 (trimethylsilylmethyl~rop-1-enyloxycarbonyl,
5-benzisoxalylmethoxycarbonyl, 4acetoxyben~yl-oxycasboflyl,
2,2,2-trichloroethoxycarbonyl, 2-etbynyl-2-propoxycarbonyl,
cycloptapylrnethoxycarbonyl, isobornyloxycarbonyl, 1-piperidyloxycarbonyl,
benzyl_ .. _ _ __. _. _ . oxYYl ("~")~ 4-p~Y~Y~xY~~yl~
2-methylbeazyloxycarbonyl, a-2,4,5; _ _ ; _ - ~
tetramethylbemyl-oxyc~sbonyl ("Tmz"), 4-methoxybenzyloxycarbonyl,
4-fluorobenzyl 25 oxycarbonyl, 4-chlorobe~nyloxycarbo~tYl,
3-chlorobenzyloxYcarbonyl, 2-chlorobenzyloxy_ _~ .~y~ ~,~~~,~Yl)
4-bromoberecyloxyearbonyl, ' 3-broinobenzyloxy_ carbonyl,
4-nitsobaszyloxycubonyl, 4-cyanobcnzyloxycarbonyl, 4-(decyloxyloxycarbonyl
and the like; the benzoyhnethylsulfonyl group) the
2,2,5,7,8-pentamethylclnoman-6 sulfonyl group ("PMC"), the dithiasuccinoyl
("Dts") group, the 2-(nitm)phenyl-sulfenyl group 30 ("Nps")) the
diphereylphosphine oxide group, and like amino-protecting groups. The
species of   



d 5 DFC 200Z WO 00I01666 1$ PCT/US99/l 5074 amino-protecting group employed
is not critical so long as the derivatized amino group is - stable to the
conditions of the subsequent reactions) and can be removed at the
appropriate point without disrupting the remainder of the molecule.
Preferred amino-protecting groups are Boc, Cbz and Fmoc. Further examples
of amino-protecting groups embraced by the above $ term are well known in
organic synthesis and the peptide art and are described by, for example,
T.W. Grecne and P.G.M. Wuts, "Protective Groups in Organic Synthesis," 2nd
ed., 3ohn Wiley and Sons, New York, NY, 199Z, Chapter 7, M. Bodanzslry)
"Principles of Peptide Synthesis," 1st and tad revised Ed.,
Springer-Verlag, New York, NY, 1984 and 1993, and J.M. Stewart and J.D.
Young, "Solid Phase Peptide Synthesis," 2nd Ed., Pierce Chemical Co.,
Rockford, IL, 10 1984, E. Atherton and R.C. Shephard, "Solid Phase Peptide
Synthesis - A Practical Approach" IRL Press, Oxford, England (1989), each
of which is incorporated herein by reference. The related teen "protected
amino" defines an amino group substituted with an amino-protecting group
discv,~scd above. The teims "natural and unnatural amino acid" refers to
both the naturally 1$ occurring amino acids and other non-proteinogenic
a-amino acids commonly utilized by chose in the peptide chemistry arts when
preparing synthetic analogues of naturally occurring peptides, including D
and L forms. The naturally occurring amino acids are glycine, alanine, ~ v
valine, lcucine, isoleucine, serine, methionine, threonine, phenytalanine)
tyrosine, tryptophan, cysteine) proline, histidine, aspartic acid,
asparagine, glutamic acid, glutamine, y 20 carboxyglutamic acid, arginine,
omithine and lysine. Examples of urmatural alpha-amino acids inchide
hydmxyhysirie, citrulline, kynurenine, (4-an3inophenyl~lanine,
3-(2'-naphthyl)alanine, 3-(1'-naphthyl)alanine, rnethionine sulfone, (t
butyl~lanine, (t-butyl)glycine, 4-hydroxypheayl-8lycine, a~ninoalanine,
phanylglycine, vinylalaaine, propargyl-gykine, _ 1,2,4-triazolo-3-ala~ne,
thyronine) 6-hydroxytryptophan, $-hydmxytryptophan, 3-hydroxy2$ kynu~e,
3-aminotyrosine, trifluoromethylalanine, 2-thienylatarune,
(2-(4-pyridyl)ethyl)cysteir~e, 3,4-dimethoxy-phenylalanine,
3-(2'-thiazolyl~lanine, i~~c _._ . _ ._ _ acid,
1-amino-l-cyclopentane-carboxylic acid, 1-amino-1-cyclohexanecarboxylic
acid, quisqualic acid, 3-(triftuoromethytphcnynalatrinc,
(cyctohexyl)glycine, thiohistidine) 3-methox) no~rleucine) norvaline,
alloisoleucine, homoarginine, Ehioproline) dehydro 30 proline,
hydroxyproline, homapsoline, indoline-2-carboxylic acid,   WO 00I01666 16
PCTlUS99115074 



1,2,3,4-tetrahydroisoquinoline-3-carboxylic acid,
1,2,3,4-tetrahydroquinoline-2-carboxylic acid, a-amino-n-butyric acid,
cyclohexylalaninc, 2-amino-3-phenylbutyric acid, phcnylalanine substituted
at the ortho, meta, or para position of the phenyl moiety with one or two
of the following groups: a (C, to C4)alkyl, a (C, to C~)alkoxy) a halogen
ar a vitro group, or 5 substituted once with a methylene~ioxy group; ~i-2-
and 3-thi'en~y alanine; (i-2- and 3-furanylalanine; ~-2-, 3- and
4-pyridylalanine; ~3-(benzothienyl-2- and 3-yl~lanine; ~i-(1- and
2-naphthyl)alanine; O-aIkylatcd derivatives of scrine) threonine or
tyrosine; S-alkylated cysteine, S-alkylated homocysteine, the O-sulfate)
O-phosphate and O-carboxylate esters of tyrosine; 3-(sulfo)tyrosine,
3-(carboxy)tyrosine, 3-(phospho)tyrosine, the 4-methane-sulfonic -- 10 acid
ester of tyrosine) 4-methanephosphonic acid ester of tyrosine)
3,5-diiodotyrosme, 3-nitrotyrosine, e-alkyllysine, and delta-alkyl
ornithine. Any of these a-amino acids may be substituted with a methyl
group at the alpha position, a halogen at any position of the aromatic .
residue on the a-amino side chain, or an appropriate protective group at
the O, N, or S atoms of the side chain residues. Appropriate protective
groups are discussed above. IS Depending on the choice of solvent and other
conditions known to the practitioner skilled in the art) compounds of this
invention may also take the ketal or acetal ` form, which forms are
included in the instant invention. In particular, compounds of Formula I ~
` in which R= is a hydrogen atom (e. e., Formula Ia) may exist in the
cyclic ketal or acetal form Formula ia' shown below: ~ 20 0 _. o 0 0 . . ..
__ _ _ Rt-~ A-~1 B ~ R~-~ A-~ . .. .. _ . _ 0 0 0 H tFormaila Ia) (Formula
Ia') In addition) it should be understood that the equilibrium forms of the
compounds of this invention may include tautomrric forms. All such forms of
these 25 compounds are expressly inchided in the presrnt invention.   5 DEC
2002 ,_ , WO 00/01666 17' PCT/US99/15074 The compounds of this invention
may be modified by appropriate functionalities to tnhance selective
biological properties. Such modif cations are irnown in the art and include
those which increase biological penetration into a given biological system
(e.g., blood, lymphatic system, central nervous system)) increase oral
availability, increase solubility ..r 5 to allow administration by
infection, alter metabolism and alter rate of extrtion. In addition, the
compounds may be altered to pro-drug form such that the desired compound is
created in the body of the ~tient as the result of the action of metabolic
or other biochemical processes on the pro-drug. Same examples of pro-drug
forms include ketal, acetal, oxime, and hydrazone forms of compounds which
contain ketone or aldehyde groups, especially where they occur in 10 the
group donated as "A" in Formula I or the modified aspartic acid residue
attached to the group denoted as "A". Compounds of this invention with
respect to the group "R'" m Formula I, include those wherein: R' is phenyl,
substituted phenyl, phrnylalkyl, substituted phenylalkyl, 15 naphthyl,
substituted naphthyl, ( 1 or 2 naphthyl}alkyl, heteroaryl) or
(hcteroaryl~lkyl. More typically, the compounds of this invention with
respect to the group Rr" ~ _ __. . include those wherein: , R' is phenyl,
substituted phenyl, phenylalkyl, substituted phcnylalkyl, 20 aaphthyl,
substituted naphthyl, ar ( 1 or 2 naphthyl}alkyl. Cannpounds of this
invention with respect to the group "A" in Formula Z, 



include those of Formula I'Ia wherein: R' is lower alkyl, cycloalkyl,
phenyl, substituted phenyl, (CHz~,NHI, , (CHz~~R~a> (~x~Rn
(~z~,oYcloalkyl.(CHz~p~Yl> (~z~(~bstituted 25 phenyl), or (CHz~,( I or 2
naphthyl}; R'' is hydrogea; R' is hydrogen, lowtr alkyl, cycloalkyl,
phenyl) substituted pberr3rl, ~~Yl> (~z~~Yol~~Yl, (~z~P~YI>
(~z~,(substituted phenyl), or (CHI;( I or 2-naphthyl);   5 DEC ~DO~ WO
00/01666 I8 PCTNS99/15074 R" is lower allryl, cycloalkyl, phenyl)
substituted phenyl, naphthyl, (CHz~,cycloalkyl, (CHz)"phenyl,
(CH2~,(substitutcd phenyl), or (CHz)"( 1 or 2naphthyl); and ... _ _ ~... .
_. _ . n .1-4 and rn = 1 or 2. ~ - _ 5 w w~' ~ '- - Compounds of this
invention with respect to the group "A" in Formula 1, also include those of
Formula IIb wherein: R4 is phenyl, substituted phenyl, (CHz)",phenyl,
(CHz)",(substituted phenyl), cycloalkyl, or 2-indanyl; and m=lor2. 10
Another group of compounds with respect to the group "A" in Formula I,
include those of Fosmula IId wherein: Rb is hydrogen, fluorine, cycloalkyl,
phenyl, substituted phenyl) naphthyl, (CHi~,cyeloalkyl, (CHz)"phenyl,
(CHz~,(substituted phenyl)) -- (CHz)n(1 or 2-naphthyl), OR', or SR"; 15 R'
and R" are independently cycloalkyl, phenyl, substituted phenyl, r~aphthyl,
(CHz~,cycloalkyl, (G"Hz~,PhenYl, (CH=~,(substituted phenyls or _.. _
_...___ .___ ._.~... _...___~~2~(I ~ 2-~Phthyl); and n = 1-4. ` A fourth
group of compounds with respect to the group "A" in Formula I, 20 inchide
those of Formula De wherein: R' is hydrogen, oxo, cycloalkyl, phenyl,
substituted phenyl, or - . - r~aphthyl; and ._ -_ ._ `. ~._.__ _ ._ , -x=~h
(~z~~ (~zh~ or S. Ano~Elur group of compounds with respect to the group "A"
iu Formula I, 25 inchide those of Formula IDr wherein: .. ._ _ .. . _
.__._._.___ _____ a=pub= I or2. Compounds of this invention with respect to
the group "B" in Formula I, include those wherein: H is hydrogen,
2-benzoxazolyl, substituted 2-oxazolyl, CHZZR's, 30 CI3~C0(aryl~ or
CHzaYO(R'~R", whrre Z is an oxygen or a sulfur atom;  



~- 5 DF~ ~DDZ WO 00/01666 PCTlUS99115074 1-9 .  R" is phenyl) substituted
phenyl, naphthyl, substituted naphthyl, heteroaryl, (CHi~,phenyl,
(CH2)p(substituted phenyl), (CHz)"(1 or 2-naphthyl), or (CHZ~,(heteroaryl);
R'6 and R" are independently alkyl, cycloalkyl, phenyl, substituted ' - - ~
-- - ' _ -"","~. _ _ , .. _ _ __ . S phenyl) naphthyl, phenylalkyl,
substituted phcnylalkyl, or (cycloalkyl)alkyl. Another group of compounds
with respect to the group "B" in Formula I, include those of Formula IIIa-c
wherein: Y' is O or NRz'; Y' is CHz, O, or NR"; ' 10 R" and R" are
independently hydrogen, alkyl, or phenyl, or R'g and R" taken together are
-(CH=CH),_-; R' is hydrogen, alkyl, phenyl) substituted phenyl,
(CHZ~,phenyl) or . (CHz~(substituted phenyl); ' R~', R~' and R~' are
independently hydrogen or alkyl. 15 The compounds of Formula I may be
synthesized using conventional techniques as discussed below.
Advantageously, these compounds are conveniently synthesized from readily
available starting materials. One synthetic route for synthesizing the
instant comrpounds is set forth in the following Scheme 1: , '   ~r -5 DEC
. 20U2 RAH Il A-H-'C O (Formula VIII) STEP C CO2R2 O B RAH A_.H O O
(Formula I) wo ooro~6sa f PCTIUS99I15074 O H-A-OR + R'--N_ 'CO H H 2
(Formula IX} (Formula VII) _ -..... STEP D R'-H A-OH O (Formula X} 



STEP E H2N-C (Formula V) SCHEME 1 PG-A-OH + HzN-C (Formula IV) (Formula V)
STEP A . PG-A-N-G H (Formula VI) O STEP H R~--N- 'C H H (Formula VII) la
the above Scheme ), Fozmula (Yj, that is H2N-C, is a modified aspartic acid
residue of Formulas Va th:ough Vd:   ~- 5 aEC zooz WO 00/01666
PCT/US99/15074 21~ O C02Rz O H2N HZN ~ ~ N NHZ O~ ~ H _ _ Formula Va; ~
Formula Vb; COzRr C02R~ B ,. B Ii2N ~ H2N OH O Formula Vc; or Formula Vd.
In the above Scheme 1, "PG" stands for an amino protecting group and "A"
stands for a natural or urmatural amino acid of formula IIa through IIi) as
discussed above. In 5 Formula Vb through Yd, R=~is a carboxyl protecting
group as described in the definition of RZ in Formula I with the exception
that RZ~ cannot be a hydrogen atom. The modified aspartic acids of Formula
'~a-d can be prepared by methods well . _ _ _ _ . _. _ .. lrnown is the
art. Sec, for example, European Patent Application 5 Z 9,748; PCT Patent
Application No. PCTIEP92102472; PCT Patent Application No. PCTIUS91l06595;
PCT Patent 10 Application No. PCT/US9I/02339; Ee~ropean Patent Applia~t'son
No. 623,592; World Patrnt Application No. WO 93/09I35; PCT Patent
Application No. PCT/US94108868; Etaopeasr Patent Application No. 623,606;
European Patent Applicalian No. 6I8,223; European Patent Application No. '
533,226; European Patent Application No. 528,487; European Patent
Application No. 6I8,233; PCT Patent Application No. PCT/EP92/02472; World
Patent 15 Application No. WO 93/09I35; PCT Patent Application No.
PCTIUS93/03589; and PC'F Patent Application No. PC'F/US93/0048I, all of
which are herein incorporated by reftren~ce. ~ . . _ ___ The coupling
reactions carried out under Step A are performed in the presence of a
statedard peptide coupling agent such as the combination of the combination
of dicyclohexykarbodiimide(DCC) and 1-hydroxy-benzotriazole(HOBt), as well
as the HOP 20 (beirzotriaxolyloxy-tris-(dirrtethylamino~hosphorritun
hexafl~orophosphate) reagent, pyHOP r   WO 00l01666 
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(benzotriazolyloxy-tris(N-pyrolidinyl~hosphoniumhexafluorophosphate), HBTU
(Obenzotriazolyly-tetramethylisouronium-hexafluorophosphate), and EEDQ
(1ethyloxycarbonyl-2-ethyloxy-1,2-dihydroquinoline) reagents, the
combination of 1-ethyl(3,3'-dimethyl-1'-aminopropylkarbodiimide (EDAC) and
HC~$t,. and xhe like, as 5 discussed in J. Jones, "Amino Acid and Peptide
Synthesis," Steven G. Davis ed., Oxford University Press, Oxford, pp. 25-41
(l992); M. Bodanzky, "Principles of Peptide Synthesis," Hafner et al. ed.,
Springer-Verlag, Berlin Heidelberg, pp. 9-52 and pp. 202-251 (1984); M.
Hodanzky, "Peptide Chemistry, A Practical Textbook," Springer-Verlag,
Berlin Heidelberg, pp. 55-23 and pp. 129-180; and Stewart and Young, "Solid
Phase Peptide Synthesis," Pierce 10 Chemical Company, (l984), a11 of which
are herein incorporated by reference. The amino protecting group is then
removed and the resulting amine is coupled to the (N-substituted) oxamic
acid of Formula VII (Step B). Again, this coupling reaction uses the
standard peptide coupling reactions mentioned above. AItematively, the
(N-substituted)oxamic acid of Formula VII can be coupled 1 S to an amino
ester of Formula IX (Step D). Again) this coupling reaction uses the
standard peptide coupling reactions mentioned above. In Formula IX, the
group R is a carboxyl protecting group such as methyl, allyl, benzyl or
tent-butyl. After reinoval of the carboxyl protecting group under standard
conditions well known in the art, the resulting carboxylic acid is coupled
to amine V using the standard peptide coupling methods described above
(Step E). 20 In the case where the coupling reaction depicted by either
Step A or Step E was carried out with the amino alcohol of Formula Vc, the
alcohol moiety must be oxidized to the cornsponding carbonyl compound prior
to removal of the protecting groups. Preferred mtthods for the oxidation
reaction include Swern -oxidation (oxalyl chloride-dimetlvyl sulfoxide,
methylene chloride at -78C followed by triethylamine); and Dess-Martin
oxidation 25 (Dess-Martin periodinane, t-btrtanol, and mtthylene chloride.)
The protecting groups contained in substructures of the Formula Va-d and A
are-removed by methods well lrnown in - - -  the art. Tlxsc reactions and
removal of some or a11 of the protecting groups arc involved in Step C in
the above Scheme 1. An ahernative synthetic route for synthesizing the
instant compounds is set 30 forth in the following Scheme 2:   5 ~.~~ 2~oz
WO 00l01666 PCT/US99/15074 23 SCHEME 2 C02Rx COZRx .. ...__. .__ ._......
_.__ _ _. . _ _. _ -STEP F PG A-OH + HxN CQ2R -s- PG-A-H ` C02R (Formula
IV) (Formula XI) (Formula XII) O ~ C02Rx R~-N- ' H O 



H (Formula VII)- STEP H Rt-~ ~A-~ C02R STEP G (Formula XIII) C02Rx COxRx O
O STEP I R~--H ~A-~ ~ ~ Br -,--~ R,~H ~A-H [O~ . - O - - ~ (O~ O (Formula
XIV) (Formula I) In the above Schrme 2) "PG" stands for an amino protecting
group and "A" stands for a natural or ucmatural amino acid of formula Ila
through IIi, as discussed above. The 5 group R is a carbonyl protecting
group such as trimethylsilyl, methyl, allyl, benzyl or tcrtbutyl. The
coupling reactions carried out under Step F and Step G are performed in the
presence of a d peptide coupling agent as discussed above. In Step G, the
gmino -__ - pmt~g gr~ ~ ~ ~~~ ~~~~ ~ coupling step. In Step H tIx
a)pha-earboxy 10 protecting group R of the compound of Formula XIII is
selectively removed and the resulting mono-carboayIic acid treated
seQuentiaIly with diazomethanc and hydrobromic acid to give the
alpha-broruaketone of Formula 7i`IV.   5 DEC 2QDZ WO 00I01666
PC1'/US99/15074 r 24 In Step I, the bromvketonc of Formula XIV is treated
with eithtr R'sZ-H, (aryl)-COZH, (heteroaryl~CO2H, or R`6(R"~OiH in the
presence of an inorganic base such as potassium carbonate or potassium
fluoride in an inert solvent such as dimcthyl formamide to give the
corresponding compound of Formula 1 in which B is Ch's, CHiOCO(ary1), 5
CH20C0(heteroaryl), or CH~OPO(R'~It", respectively. Compounds of Formula I
in which B is a fragment of Formula III may also be prepared in a similar
fashion. The protecting groups contained in substructures of the Formula
7tI and A arc removed by methods well known in the art. These reactions and
removal of some or all of the protecting groups ue involved in Step I in
the above Scheme 2. 10 An alternative method for the prepartion of
compounds of the instant inve~ntian of Formula I in which Ri and B are both
hydrogen (i.e., Formula Ib) is set forth below in Scheme 3:   5 ~~~ ~~OZ WO
00l01666 PCT/US99/15074 25 SCHEME 3 NH "' (Pormula XV) CO~tBu H O F~-H STEP
J N\ , ...,.s _ _ CO~tBu H F~r,oc- H I ~ NH (Pornmla XVI) O' CO~tBu H
Fmoc-A- ~ I ~ NH (Poz-tnula XVII) O CO~tBu O 



H R1_. ii A H I O ~NH (formula XVIII) O' CO~ht O H R~ H A H O O (Fors~ela
IbY O H O STEP K Fmoc--A-OH (Formula IVa) O H O STEP L R~-NHCOCOiH (Formula
VII) O H O STEP M _ .__ _ ~ _ _.. __      ~- 5 SEC 2002 WO 00/0l666 26
PCT/US99/15074 In Scheme 3, Fmoc is the amino protecting group
9-fluorenylmethoxycarbonyl and the shaded circle labeled "PS" represents
polystryene resin. The coupling of the acid of Formula 7~V to a primary
amine on solid support, . preferably aminomethyl polystyrene, is can-icd
out using standard peptide coupling agents, _ . ._ _ 5 preferably using
benzotriazolyloxy-tris(N-pyrolidinyi~hosphoniumhexafluorophosphate (pyBOP)
in a inert solvent such as dimethylformamide or N-methyl pyrrolidone (Step
n. After removal of the Fmoc protecting group of 7~VI by treatment with
pyrrolidinedimethylformamide, the resulting amine is coupled to Fmoc-amino
acid of Formula 1Va using standard peptide coupling conditions as discussed
above (Step K). 10 In Step L the Fmoc protecting group of the compound of
Formula XV1I is removed again by treatment with with
pyrrolidine-dimethylformamide and the resulting amine coupled to the
(N-substitutcd)oxamic acid of Formula VII again using standard peptide
coupling conditions as discussed above. The tart-butyl ester of the
compound of Farraula XVIII is reiraved by treatment with trfluoroacetic
acid-methylene chloride in the presence of a I S trapping agent such as
anisole and the resulting acid cleaved from the solid support by treatment
with 37a/o aqueous formaldehydc/acetic acid/tetrahydrofuran/
trifluoroacetic acid) preferably in a ratio of 1!1l510.025, to give the
aspartyl aldehyde of Formula 1b (Step M). Pl~accutical compositions of this
invention comprise any of the compounds of the present invention, and
pharmaceutically acceptable salts thereof, with any . 20 pharrnaoeutically
acceptable carrier, adjuvant or vehicle (hereinafter collectively referred
to as "pharmaceutically-acceptable carriers"). Pharmaceutically acceptable
carriers, adjuvants and vehicles that may be used in the pharmaceutical
compositions of this invention include, but are - `not limited to, ion
exchange) alumina, aluminum stearate, lecithin, serum proteins, such as .
._. _... ._ human senira album; buffer substances such as the various
phosphates) gIycinc, sorbic acid, 



25 potassium sorbate, partial glyceride mixtures of saturated vegetable
fatty acids; water, salts oc . , _ , electrolytes, such as profamizte
sulfate, disodium hydrogen phosphate, potassium hydrogen . _ _ _ _____
phosphate) sodium chloride, and zinc salts; colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based substances,
polyethylene glycol, sodium carboxymethylcellulose, polyarylates, waxes,
polyethylene-polyoxypropylene-block polymers, polyethylene glycol and 30
wool fat, and the like.   ~~ 5 DAD 200 WO 00/01666 PCT/US99/15074 27 The
pharmaceutical compositions of this invention may be administered orally, .
parenterally) by inhalation spray, topically, rectally, nasally, buccally,
vaginally or by an implanted reservoir. Oral and parenteral administration
are preferred. The term "parenteral" as w used herein includes
subcutaneous, intracutaneous, intravenous) intramuscular, infra-articular,
5 intrasynovial, intrasternal, intrathecal, ' intralesional and
intracranial injection or infusion ' techniques. The pharmaceutical
compositions may be in the form of a sterile injectabIe preparation, for
example, as a sterile injectable aqueous or oleaginous suspension. This
suspension may be formulated according to techniques laiown in the art
using suitable 10 dispersing or wetting agents (such as) for example, Tween
80) and suspending agents. The sttrile injcctable preparation may also be a
sterile injectable solution or suspension in a non-toxic
pasenterally-acceptable dituent or solvent, for example, as a solution in
1,3-butanediol. Among the acceptable vehicles and solvents that may be
employed are mannitol) water, Ringer's solution and isotonic sodium
chloride solution. In addition, sterile) 15 fixed oils are conventionally
rmployed as a solvent or suspending medium. For this purpose, any bland f
xed oil may be employed including synthetic mono- or diglycerides. Fatty
acids, _ _ _... _ _ _ _. __ _ ~h ~ oleic acid and its glyceride derivatives
are useful in the preparation of injectabIes, as ~ -!"-' . are natural
pharnnaccutically-acceptable oils, such as olive oil or castor oil,
especially in their polyoxyethylated vrrsions. These oil solutions or
suspensions may also contain a long-chain 20 alcohol diluent or dispersant.
Tlu pharmacxutical compositions of this invention may be orally
administered in a~ orally acceptable dosage form including, but not limited
to, capsules, tablets, and -- . ' adueous suspensions and solutions. In the
case of tablets for oral use, carrier which are commonly used ir~elude
lactose and corn starch. Lubricating agents) such as magnesium 25 stearate)
are also typically added. For oral administration in capsule form useful
diluents -w  inchrde lactose and dried com starch. When aqueous suspensions
are administered orally, the ~ ~ -'active ingredient is combined with
emulsifying and suspending agents. 1f desired, certain sweetening andlor
flavoring and/or coloring agents may be added. The pharmaceutical
compositions of this invention may also be administered 30 in the form of
suppositories for rectal administration. These compositions can be prepared
by   5 DEC 'Q02 



wo ooroisss 28 PCT/US99/15074 mixing a compound of this invention with a
suitable non-instating excipient which is solid at room temperature but
liquid at the rectal temperature. Such materials include, but are not
limited to, cocoa butter, beeswax and polyethylene glycols. Topical
administration of the pharmaceutical compost of this invention is 5
especially useful when the desired treatment involves areas or organs
readily accessible to topical application. For application topically to the
skin, the pharmaceutical composition should be formulated with a suitable
ointment containing the active components suspended or dissolved in a
carrier. Carriers for topical administration of the compounds of this
invention include, but are not limited to, mineral oil,, liquid petroleum,
white petroleum) propylene 10 glycol, polyoxyethylene, poiyoxypropylrne
compound, emulsifying wax and water. Alten;iatively, the pharmaceutical
composition can be formulated with a suitable lotion or cream containing
the active compound susptndcd or dissolved in a carrier. Suitable carriers
include, but are not limited to, mineral oil, sorbitan monostearate,
polysorbate 60) cetyl esters wax, cetearyl alcohol, 2-octyldodecanol)
benzyl alcohol and water. The pharmaceutical 15 compositions of this
invention may also be topically applied to the Lower intestinal tract by
rectal suppository formulation or in a suitable enema formulation.
Topically-applied transdeimal patches acre also inchided in this invention.
The pharmaceutical compositions of this invention may be administered by
nasal aerosol or inhalation. Such compositions are prepared according to
techniques 20 well-lrnovm ~ the art of pha~maceutieal formulation and may
be prepared as solutions in saline, tmploying benzyl alcohol or othcx
suitable preservatives) absorption promoters to d~au~ bioavailability)
fluorocarbons, and/or other solubilizing or dispersing agents known in the
art. The compo~mds of this invention may be used in combination with either
25 conventi~ai mti-inflammatory agents or with matrix metalloprotease
inhibitors, lipoxygenase ._ _ _ _ _ ~ ~ ~g~s~ of cytolanes othtr than IL.-I
Vii. The coirrpou~nds of this invention can also be administered in
combination with immunomodulators (e.g., bropirimine, anti-human alpha
interferon antibody, IL-2, GM-CSF, methionine enkephalin, interferon alpha,
diethyldithiocarbamate, tumor necrosis factor,   WO 00/01666 29 ~' 5 DEC
2D02 pc~rius99nso~a naltrexons and rEPO) or with prostaglandins, to prevent
or combat IL-1-mediated disease symptoms such as inflammation. 



When the compounds of this invention are administered in combination
therapies with other agents, they may be administered sequentially or
concurrently to the _ ..~"r~ . _ 5 patient. Alternatively, pharmaceutical
compositions according to this invention may be comprised of a combination
~f a compound of Formula T and another therapeutic or prophylactic agent
mentioned above. The disease states which may be treated or prevented by
the instant pharmaceutical compositions include, but are not limited to,
inflammatory diseases, 10 autoimmune diseases and neurodegcnerative
diseases, and for inhibiting unwanted apoptosis involved ir! ischemic
injury, such as ischemie injury to the heart (e.g., myocardial infarction),
brain (e.g., stroke), and kidney (e.g., ischernic kidney disease). As a
consequence of their ability to inhibit apoptosis) the present
pharmaceutical compositions are also useful for the repopuiation of
hematopoietic cells of a patient following chemotherapy. Methods of 15
administering an effective amount of the above-described pharmaceutical
compositions to mammals, also referred to herein as patients, in need of
such treatment (that is, those suffering from ~atory diseases, autoimmune
diseases) ncurodegenerative diseases and for the repopulatiou of
hematopoietic cells in cancer patients who hare undergone chemotherapy) are
another aspect of the instant invention. Finally, as a further consequence
of their ability to 20 inhibit apoptosis) the instant pharmaceutical
compositions may be used in a method to prolong the viability of owns to be
used in trattsplantations. Inflammatory disease which may be treated or
prevented include) for example, septic slwck, septicemia, and adult
respiratory distress syndrome. Target autoimmune diseases irrchide, for
example, rhaunatoid, arthritis, systemic lupus erythematosus, scleroderma,
25 chsonic thyraiditis, Graves' disease, autoimmune gastritis,
insulin-deper~drnt diabetes mellitus) autoimmune Ixnaolysic ancsnia,
autoimmime ncutrapenia, thrombocytaptnia, chronic active hcptitis,
myasthenia gravis and muitiple sclerosis) Target ncurodegenerativc diseases
include, for example, arayotrophic lateral sclerosis) Alzheimer's disease,
Parkinson's disease) and primary lateral sclerosis. The phannaceutieal
compositions of this invention rnay also be used 30 to promote wound
healing. Target diseases associated with harmful, apoptosis, in other
words,   5 DEC 2002 WO 00/01666 PGT/US99/15074 30 those associated with
ischcmic injury, includes myocardial infarction, stroke, and isehemic
kidney disease. The pharmaceutical compositions of this invention may also
be used to treat infectious diseases, especially those involved with viral
infections. 



The term "effective amount" refers to dosage levels of the order of from
about 5 10 15 0.05 milligrams to about 140 milligrdrris per kilogram of
body weight p~ a day for use in the treatment of the above-indicated
conditions (typically about 2.5 milligrams to about 7 grams per patient per
day). For cxarnple, inflammation may be effectively treated by the
administration of from about 0.0I to SD milligrams of the compound per
kilogram of body weight per day (about 0.5 milligrams to about 3.5 grams
per patient per day). The amount of the compounds of Formula I that may be
combined with the carries materials to produce a single dosage form will
vary depending upon the host treated and the particular mode of
administration. For example, a formulation intended for the oral
administration of humans may contain from 0.5 milligrams to 5 grams of a
compound of Formula I combined with an appropziate and convenient amount of
a pharmaceuticallyacetptable carrier which may vary from about 5 to about
95 percent of the total composition. Dosage unit forms will generally
contain between from about 1 milligram to about 500 milligrams of an active
compound of Formula 1. --  It will be understood, however, that the
specific "effective amount" for any I 20 particular patient will depend
upon a variety of factors including the activity of the specific compound
employed) the age, body weight, gcrxral health, sex, diet, time of
administration, soute of adn~istration, rate of excretion, drug combination
and the severity of the particular disease w~agomg prevcntiorr or therapy.
Although this invention focuses on the use of the compounds disclosed
herein ZS fa preventing and treating IL-1-mcdizted diseases, the compounds
of this invention can also be eased as inln'bitay agents fa other cysteine
proteases. The coeds of this invention are also useful as commercial
reagents which effectively bind to the ICEfced-3 faraily of cystrine
protease or other cysteine proteascs. As commercial reagents, the compounds
of this invention, and their derivatives, may be used to block proteolysis
of a target peptide or may be derivatized to bind to a stable resin as a
tethered   WO 00/01666 PCT/US991I5074 31 substrate for affinity
chmmatography applications. These and other uses which characterize
commercial cystine protease inhibitors will be evident to those of ordinary
skill in the art. In order that this invention be more fully understood,
the following examples are set forth. These examples are fQr the purpose of
illustration only and are not to be construed _ ",r, _ _ 5 as limiting the
scope of the invention in 'any way. In the following Examples, proton NMR
spectra were obtained at 300 MHz; chemical shifts arc quoted downfield from
internal tetramethylsilane. PREPARATION 1 



Me 10 C02tBu N, Preparatloe of - (3S')-Amino-4-Oxebuts~uoic'Acid
(tert~-Butyl Ester - - Seenicarbazone, p-Tolueaesnlfonate Salt IS Part A:
N-~Benzyioxycarbonyl)-L '-Methyl-I~'-Methoxy)aspartamide Vii- ttrt-Bu 1 1
-To a sohffian of N-(btnzyloxycarbcmyl)-L-aspartic acid-~-(tert-butyl)
ester (l4.65 g, 453 r~mnol, Hachem) in CH2C12 (150 mL) at 0C (ice bath)
under a nitrogen atmosplxre was added 1 bydroxybenzotriazole hydrate (7.29
g, 47.6 moral, Aldrich) followed by
1-ethyl-3-(3',3'-dimethyi-1'-aminopropylxarbodiimide hydrochloride (9.55 g,
49.8 mmol, 4 5 DEC Z00 20 Sigma After stirra~g at QC for 15 min.;
N,O-dimethylhydroxylamine hydrochloride (5.10 g, ` " www 52.3 mmol,
Alarich~ and N-methylrnorpholine (5.8 mL, 53 mmol, Aldrich) wire added. The
mixture was allowed to wane to room ternptrature over 3 hours then stirred
at room temperature for 16 hours. The solution was concentrated under
vacuum and the residue partitioned between ethyl acetate-5% K13S04 (200 mL
each). The organic phase was washed   wo oa~o~ 666 32 5 DEC.2002
PCTlUS99115074 in turn with 5% KHS04~ saturated sodium bicarbonate and
saturated sodium chloride solutions; dried over anhydrous sodium sulfate
and evaporated to an oil. The oil was crystallized from hexane to give the
tetle product ( I 6.10 g) 97% yield) as a fluffy white crystalline solid.
TLC (ethyl acetate)) single spot (UV and PMA): Rf--(1.37. _ .r... - . 5 A
similar procedure ~ to the one above, starting with 29.3 g of N
(benzyloxycarbonyl~L-aspartic acid-~-(test-butylkster (2-fold scale up)
gave 31.l8 g (94% yield) of the title product. Part B:
~3S~Benzyloxycarbonyl?Amino-4-Oxobutanoic Acid (tent)-Butyl Ester
Semicarbazone. 10 To a solution of
N-(benzyloxycarbonyl~L-(N'-methyl-Nmethoxy~spartamide -E3-(tart-butyl)
ester (l5.50 g, 42.3 mmol) in anhydrous ether (400 mL) at 0C (ice bath)
under a nitrogen atmosphere was added drapwise to a 1.0 M solution of
LiAlH4 in ether (22.0 mL, 22.0 mmol) Atdrich) at such a raft as to keep the
reaction solution temperature between 0-5C (addition time I S-20 min).
After the addition of the lithium 15 aluminum hydride reagtnt was complete)
the mixture was stirred at 0-5C for 1 hr, then quenched by the drcrpwise
addition of 0.3 N KHS04 solution ( 100 mL). The resultant mixture was
transferred to a scparatoty funnel adding sufficient 5%, KHS04 solution (75
mL) to dissolve the solids. The organic phase was separated and the
combined aqueous washes b~ackextracted with ether ( 100 mL). The combined
ether extracts were washed with saturated NaCi 20 solution, dried over
anhydrous sodium sulfate and concentrated in vacuo with minimal heating.
TLC (ethyl acetate): streaky spot (L1V and PMA) Rf--0.48. TLC
(methanoUmethylene chloride, l:9) major spot (tJV and PMA): Ri`0.75. ~ _ _.
_ _ _ The crude aldehyde was immediately taken up in aqueous ethanol (45
mI. water/lAS mL alcohol), placed in an ice bath and treated with sodium
acetate (3.82 g, 46.6 25 marol) and xm~carhazide hydrochloride (5.20 g,
46.G mmoi, Aldrich). The mixture was stirred at 0C (ice bath) under a
nitrogen atmosphere for 3 hrs, allowed to warm to room temperature, and
stirred overnight ( 16 hrs). Most of the ethanol was removed under vacuum
and the residue partitioned between ethyl acetate and water ( 100 mL each).
The organic phase was washed sequentially with 5/. I~S04, saturated sodium
bicarbonate and saturated sodium chloride . 



- ~ 5 DEC 2002 WO 00/016G6 33 PCTIUS99115074 solutions; dried over
anhydrous sodium sulfate and evaporated to dryness. The crude product of
this reaction was combined with that of two similar procedures starting
with l5.40 g and 4.625 g of
N-(benzyloxycarbonyl)-L-(N'-methyl-N-methoxy)aspartamide-~-(tert-butyl
ester) (total: 35.52S g, 97 mmol) and these combined products were purified
by flash _ .",~ 5 chromotagraphy on silica gel eluting with
acetane/methylene chloride (3:7) then methanol acetone-methylene chloride
(0.5:3:7) to give pure title product (27.73 g, 78.5fo} as a colorless foam.
TLC (MeOH-CH2Cl2) 1:9): single spot (iJV and PMA), Rf=4.51. Part C: (3S
Amino-4-Oxobutanoic Acid (tert)-Butyl Ester Semicarbazone,
pTolucnesaIfonate Salt 10 To a solution of (3
S~(benzyloxycarbonyl)amino-4-oxobutanoic acid (tert) butyl ester
semicarbazone (13.84 g) 38.0 mmol) in absolute ethanol (250 rnL) was added
I0% PdIC ( 1.50 g, Aldrich) and the resulting mixture stirred under an
atmosphere of hydrogen (balloon) until TLC (metlranollmethylene chloride,
1:9) indicated complete consumption of the starting material (60 min).
Note: It is important to follow this reaction closely since the 15 product
can be over-reduced. The mixture was filtered though Celite and evaporated
to an oil. The oil was chased writh methyIene chloride (2 x 75mL) then with
methykne chloride/tohiern (I:I, 75 mL) to give the crude amine as a white
crystslline. solid. TLC (EtOAc-pyridine AcOH-H20; 6(!:20:5:I0) single spot
(tTV and PMA) Rf~.24. Note: In this TLC system) any over-reduced product
will show up immediately below the desired product, Rf~.l8 (PMA 20 only).
The crude amine was taken up in CH3CN (60 mL) and treated with a solution
of p-tolfonic acid monohydrate (7.22 g, 38.0 mrnola in acetonitrilc (60
mL). The crystailiac precipitate was collected, washed with acetonitri`lie
and ether, and air-dried to give the title cornpouna (I3.95 g) 92% yield)
as a white, crystallite aol~id. 25 The o~ptcal purity of this 'material was
r"~eeked by conversion to the corresposrd~ag Mocha amide [ I .05 ec~iv
(R}-(-~a-methvxy-ifluoromethyl~hcnylacrtyl chloride, 2.I eduivalents of
i-Pr2NEt in CI32Ci2, room temple, 30 min]. The desired product has a
doublet at ?.I3 ppm (1H, d, J=2.4 Hz, CH I~ whine ids corresponding signal
for   5~ ~.~~ ~0~2 



WO 00/01666 3a PCT/US99/15074 its diastereomer is at 7.07 ppm. The optical
purity of the title compound obtained from the above procedure is typically
> 95:5. O 5 PREPARATION 2 N H H ~ NH O O~CO~1-1 Preparation of
(3S~(9~Fluorenyimcthoxycabonyl)Amino-4-Oxobutaroic Acid (tert~Butyl Ester
Semicarbazoayl-4-[2'-(4-Ethyl-Phenoxyacetic Acid)] Part A: ~ a-[2'-(N
t-Hutoxycarbonyl)AminoethyllPhenoayacetic Acid, Methyl Ester ~ - ~ ~- ~10
To a suspension 4-hydroxy-phenethylamine (7.00 g, 51.1 mmol, Aldrich) in
dry dimethylformamide (50 mL) at room temperature under nitrogen was added
di-tert-btctyl _ dica~rbonate ( 11.0 g, 50S mmol). After sowing at room
temperature for 1 hr, the resulting clear sohrtion was treated with methyl
brornoacetate (7.5 mL, 79 mrnol) and cesium carbonate ( 17.5 g, 53.7 mmol).
Alter stirring at room tempaatwe for 16 hrs, TLC (Et20-toluene; 2:8) shown
'-~ ~ ~ `~ -~ ~~ . _ _ 15 some ua0alkylated material remained (Rf = 0.43)
and a second portion of methyl bromoacetate _ . - . .. (2.0 mL, 21 m~ol)
and cesium carbonate (4.5 g, 14 mmol) were added. After stirring for an
additional 24 hxs, the mixture was partioarred between EtOAc-water (250 mL
each), organic .___ _. _ _~.. _. _ per- ~~ ~~~ly ~ ~~ (3?~, 5/. potassium
bisulfate and saturated N~'-.. ~ _ solutions, dried over anhydrous Na=SO,
and evaporated to dryness. Trituration of the residue 20 with hax~x gave
15.87 g of a tan solid. Filtration of the crude product through a pad of
silica gel eluting with EtOAc-hexane (2:8) and crystallization from hexane
gave the title compound (l4.75) 93%) as a white granular, crystalline
solid. TLC (Et20-toluene; 2:8} Rf = 0.53.     WO 0010t666 Part B:
PCT/US99/I5074 35 



4-(Z'-Aminoethyl)Ph~noxyacetic Acid, Methyl Ester, Hydrochloride To a
solution 4-[2'-(N-t-butoxycarbonyl) aminoethyl]phenoxyacetic acid, methyl
ester (18.31 g, 59.3 mmol) in dioxane (55 mL) at room temperature was added
4.0 hT HCl in dioxane (55 mL). After stirring at room temperature for 16
hrs, the mixture was diluted ",.,", _ 5 with EtzO, the precipitate
collected, washed throughly with EtzO and dried in vacuo to give the title
compound (14.55 g, 94%) was a fluffy white, crystalline solid. A solution
of t-butyl carbazate (6.60 g, 50 mmol) in d~immiethylfarmamide (50 10 rnL)
was added dropwise to a solution carbonyldiimidazole (8.14 g, 50 mmol} in
dimethylfomnamide (80 mL) over 40 min at room temperature under nitrogen.
After stirring at room temperature for an additional 30 min,
4-(2'-aminoethyl)phenoxya~tic acid, methyl ester) hydrochloride (I2.3 g, 50
mmol) was added as a solid in one portion followed by a triethylanzine (8.0
mL, 58 mmol) added dropwise over 30 min. ARer stirring at room 15
temperature for 18 hrs, the mixture was partitioned between EtOAc-watex
(300 mL each). The Part C:
1-tent-Butoxycarbrnnyl-SemicarbazidyJ-4-[2'-(4-Ethyl-Phenoxyacetic Acid)1
Meth rLl Ester. , . organic ~ phase was washed succesively with water
(3?i7, 5% potassiuarh bisulfate, saturated sodium bicarbonate) and
saturated NaCI solutions, dried over anhyd~us NaIS04 and evaporated to
dryness. Crystallization of the residue from EtOAc-hexane gave the title
compound (15.50) 84%) as an off white crystalline solid. TLC (MeOH-C~3~C13;
1:9) Rf = 0.45. 20 Part D:
1-tent-Butoxycarbonyl-SemicarbazidYl-4-(2'-~4-Ethyl-Pheno~x acetic Acid)1 A
soh~ion of I-tert-butoxycarbonyl-semieuba~zzidyl-4-[2'-(4-ethyl
phcaoxyacetic acid)j methyl ester (14.G8 g, 40 mmol) in dioxane (50 mL) at
room temperature ~mdes nitrogen was ceded 1.0 N LiOH solution (50 mL).
After stirring at room temperature for 1 hr, tlx mixture was acidifxd with
cane. HCI and extracted with EtOAc (100 mL). The 25 organic phase was
washed with saturated NaCI solution, dried over anhydrous NazS04 and
evaporated to a white solid. Recrystallization of the crude product from
THF-EtOAc-hexane gave the title compound ( 13.44, 95fe) as a white
crystalline solid. TLC (AcOH-MeOH-CH2Clz; 1:1:8) Rf=0.31. !` 5 DEC Zpp2
WO 00l01666 36 PCT/US99/15074 Part E:
Semicarbazidyl-4~2'-(4-Ethyl-Phenoxyacetic Acid)) Hydrochloride To a
solution of 1-tert-butoxycarbonyl-semicarbazidyl-4-[2'-(4-ethyl
phenoxyacetic acid)] ( 13.43 g) 38.0 mmol) in dioxane (80 mL~anisole ( 15
mL) at room temperature was added 4.0 N HCl in dioxane (35 mL). After
stirring at room temperature for S 18 hrs, additional 4.0 N HCl in dioxane
( 15 mL) was added. After an additional 6 hrs, the precipatate was
collected, washed throughly with dioxane then EtzO and dried in vacuo to
give 



the title compound (I 1.67 g, 100o/8) was a white, crystalline solid. Part
F: N-(9-Fluoren~lmethoxycarbonyl}-L-(N'-Methyl-N-Methoxy)as~artamide ~i-_
(tort-Butyl) Ester 10 To a solution of
N-(9-fluorenylmethoxycarbonyl)-L-aspartic acid-[i-(tert butyl) ester (
I6.48 g) 40 mmol) iri CH2C12 (80 mL}-tctrahydrofuran (20 mL) at 0C (ice
bath) under a nitrogen atmosphese was added 1-hydroxybcnzotriazole hydrate
(7.12 g) 46.5 mmol) followed by
I-ethyl-3-(3',3'-dimethyl-1'-aminopropyl)carbodiimide hydrochloride (9.20
g) 48 mmol). After stirring at 0C for 15 min., N,O-dimcthylhydroxylamine
hydrochloride (4.68 g, 15 48 mmol) and N-methyhnorpholine (5.2 mL, 47 mmol)
were added. The mixture was allowed to warm to room terrrpcrattae crvtr 2
hours then stirred at room temperature for 16 hours. The solution was
concentrated under vacuum and the residue partitioned between ethyl
acetate-5% KHS04 (200 mL each). The organic phase was washed succesively
with 5% KHS04~ saturated sodium bicarbonate and saturated sodium chloride
solutions; dried over anhydrous 20 sodium sulfate and rvaporatcd to an oil.
Purification of the crude product by flash chromatog<aplry on silica gel
eluting with EtOAc-hexane (30:70 then 35:65) gave the title product (I?.?5
g, 48% yield) as a colorless foam. TLC (EtOAc-hexane; l : l) Rf--(1.35.
Part G: ~3S~(9~-FluosedYlmethoxycabonyl)Amino-4-Oxobutanoic Acid
(tent)-Hutvl . Ester Sar~icarbazonyl-4-(2'-(4-Ethyl-Phenoxyaeetic Acid) - .
. _ . ._.. 25 To a soh~tion of
N-(9-fluorenylrnethoxycarbvnyl)-L-(N-methyl-N- , methoxy)a~-~-(tert-butyl)
ester ( 13.20 g, 29 mmol) in anhydrous ether (250 mL) at 0C (ice bath)
under a nitrogen atmosphere was added dropwise to a 1.0 M solution of
LiAlH4 in ether (14.5 tnL, 14.5 mmol) at such a rate as to keep the
reaction solution temperature   WO 00/01666 37 - ~- 5 DEC 2DD2
PCTIUS99/I5074 between 0-5C (addition time 15-20 min). After the addition
of the lithium aluminum hydride reagent was complete) the mixture was
stirred at 0-5C for 1 hr, then quenched by the dropwise addition of 0.3 N
KHSO, solution ( 100 mL). After adding sufficient 0.3 N KHSO4 solution to
dissolve most of the inorganic snits, the mixture was transferred to a
seperatory funnel. The _ ~...~ -  5 organic phase was separated and the
aqueous phase back-extracted with ether ( 100 mL). The combined ether
extracts were washed with saturated NaCt solution, dried ovtr anhydrous
sodium sulfate and concentrated in vacuo with minimal heating- TLC
(EtOAc-hexane): Rf~1.40. The crude aldchyde was immediately taken up in
ethanol( 105 mLrwater(45 10 mL)-tetrahydrofuran(75 ml.), placed in an ice
bath and treated with sodium acetate (3.20 g, 39 mmoI) and
semicarbazidyl-4-[2'-(4-ethyl-phenoxyacetic acid)J hydrochloride (8.65 g)
30 rnmol). The mixture was stirred at 0C (ice bath) under a nitrogen
atmosphere for 3 hrs, allowed to warm to mom tcrrrperature, and stirred
overnight ( 16 hrs). The mixture was concentrated on s rotovap) diluted
with water and resulting precipitate collected by suction. 15 Tht material
was dried in vacuo to give 18.36 g of crude product as a white solid. The
crude product of this reaction was combined with that of a smaller scale
reaction (6.34 g) starting with 4.5S g ( I 0 rnmol) of
N-(9-fluarenylmethoxycarbonyl~L-(N-methyl-N'
methoxy)aspartamide-~-(tert-butyl ester) and partitioned between ethyl
acetate 



tetrahydrofuran( I :1 ) and 5'/o KHS04. The organic phase was washed with 5
% KHS04 and 20 saturated sodium ehlaide solutions, dried over anhydrous
sodium sulfate and evaporated to dryness. The tax was purified by f
Itration through a pad of silica gel eluting with terahydmfeu~Jmethykne
chloride (1:1). The combined product-containing fractions wen evaporated to
dryness and recrystaIlized from tetrahydrofuran-Et20 to give pure title
product (17.01 g, 69/0) as a white solid TLC (AcOH-MeOH-CH2CI2, 1:1:40):
Rf~1.19.   . ~' 5 DEC 200Z WO 00l01666 t 38 PREPARATION 3 Assay for
Inbibitiob of ICCleed-3 Protease Family Activity PGT/US93/15074 w..s A.
Determination of ICso Values Fluorescence enzyme assays detecting the
activity of the compounds of 5 Formula 1 utilizing the recombinant ICE and
CPP32 enzymes are performed essentisZly according to Thornberry et al.
ature, 356:7b8:774 ( 1992)) and Nicholson et al. ature 376:37-43 (1995))
sespectivety, (herein incorporated by reference) in 96 well microtitcr
plates. The substrate is Acetyl-Tyr-Val-A1a-Asp-amino-4-methylcoumarin
(AMC) for the ICE assay and Acetyl-Asp-GIu-Val-Asp-amino-4-mcthylcouznarin
for the CPP32, Mch2) Mch3 and MchS 10 assays. Fmymc reactions are run in
ICE buffer (25 mM HEPES, I mM EDTA, 0.1 % CHAPS, 10% sucrose, pH 7.5)
containing 2 mM DTT at room temperature in duplicate. The assays are
performed by mixing the following components: SO pL ICE) Mch2, MchS, CPP32
(18.8, 38, 8.1 and 0.153 nM concentrations, respectively) or Mch3 ( I unit)
enzyme in 1CE buffer 15 ~ cosrtaining either 8.0 (ICE) Mch2, Mch3, CPP32)
or 20 (MchS) mM DTT; 50 pL compound of Formula 1 or ICE buffer (control);
and 100 pL of 20 NM substrate. The enzyme and the compound of Formula I to
be assayed arc allowed to preincubate iu the raic:otitre plate wells for 30
minutes at room temperature prior to the 20 addition of substrate to
initiate the reaction. Fluorescent AMC product formation is monitored for
one hour at room temperature by measuring the fluoresctnce cmissian at 460
nm using an accitation wavelength of 360 mn. The fluorescence change in
duplicate (control) wells arc averaged and the mean values are plotted as a
function of inhibitor concentration to determW a . _ . - ~ ~.c~~g 50%
i~bition (ICS). The results of this assay arc set 25 forth below in Tabk 1.
The referrace compound for this assay was Cbz-VatAlaAsp-H and the values
are denoted in ?able I as "Reference". 



WO 00/01666 39 Table I w~ 5 DEC Z002 PCTIUS991150?4 Example No.miCE
IC~(pM)C>'P32 ICs,(ytM)MCH-2 ICSMCH-3 IC~(pM)MCH-S IC~(p11~10.0270.0l0
_L50O.Si~0.I791I20.059l.383.53I.130.322reference0.06447.0>IO>102.96 B.
Determination of the dissociation constant Ki and irreversible rate
constant k3 for imvers~ble inhibitors 5 For the irreversible inhibition of
a IC$lced-3 Family Protease enzyme with a competitive irreversible
inhibitor; using the model represented by the following formulas: K; k3 E +
I -~- ~ EI --------~ E-I E + S -.~- ~ ES --------~ E + S The product
formation at time t may be expressed as: 10 ~~ t = ~ T ~~ ~ -k 3 tl(1 + ~
(1 + [~ )) [~1g s k 3 1-a t~! KS Eqo~ttion 1 where E) I, El and E-1 denote
the active enzyme, inhibitor, non-covalent enzyme-inh~bito~r 15 canyplex
and covalent ur~ynne-inhibitor adduct, respectively. The K; value is the
overall dissociatiosn constant of the seversibk binding steps, and k~ is
the irreversible sate constant. The [Sj and iC, vahues arc the substatc
concentration and dissociation constant of the substrate bound to the
enzyme, respectively. [Ejr is the total enzyme concentration. The above
equations were used to determine the K; and kj values of a given 20
inhibitor bound to a lCFJced-3 family protease. Thus, a continuous assay
was rtm for sixty minutes at various concentrati~rns of the inhibitor and
the substrate. The assay was formulated   ~- 5' D~~ zpD2 WO 00I01666 40
PCT/US99/15074 essentially the same as described above for generating the
data in Table 1, except that the reaction was initiated by adding the
enzyme to the substrate-inhibitor mixture. The K; and k3 values were
obtained by simulating the product AMC formation as a function of time
according to F,cyuation I . The results of this second assay ale set forth
below in Table 2. _ . .. ."~, _ ,_ 5 The reference compound for this assay
was Cbz-VaIAlaAsp-CH=F, which had a Ki (1tM) of 0.015 (mICE), 0.820
(CPP32), 0.594 (MCH-2), and 0.0I8 (MCH-5). Preferred compounds in this
assay have a Ki of less than 0. I uM ( 100 rrM), and more preferably less
than 0.0I 1tM (IOnM). To this end, representative compounds having a Ki of
less than 0.1 y~M include 10 the following compounds Listed in Table 2A:
Table ZA (Kf < 0.1 ~ 



._~ Table 2A (Ki < 0.0! ~ AssayExample No.mjCE3-8,10-12,15-16, 33-34, 42,
46, 49, 55-57, 78-79, 82, 93, 95, t03- AssayExamp)e No.mICE3-8, t4-13,
15-16, 18-I9, 28-35, 40) 42-43, 45-49, 55-61, 63-64, 66,?2, 75-79) 81-82,
84, 89, 91-95, I02-110BCPF323-13,15-I9) 29-35, 37-38) 40-43, 46-49, 52,
55-61 ) 64-66, 72, 76,103-104,106MCI3-23-7, I0-13, 15-16, 18-19, 28-35,
37-43, 45-53, 55-66, 72-75, 78,83-84, 91-95, 102-108,
110A-110BMCH-53-8,10-t3) IS-16,18-19, 28-35) 37-43, 45-66, 72) 74-?9,
81-84)89-95, l02-I LOB I S ~ ~ Furtt~xra~ore, representative compounds
having a Ki of less than 0.01 EcM ir~elude the follo~oveng ~o~ao~urds
listed in Table ZB:   wo aoio~sss 41 ~- 5 AFC 2noz PCT/US99/15074
108MCH-Z4, 29) 38, 42-43) 46, 55, 64, I08MCH-53-7, 10-I1, IS-I6, 28) 33-34,
38, 42-43, 45-49, 55-59, 64) 72, 75, 78-79, 82, 92-93, 95, l03-104,
I06-l08. 110A-I IOB The following are examples of compounds of the
invention. EXAMPLE 1 0 0 ~2" \ N ~~ N H O H O 5 (353-JN-(N'-(1
Naphthyl~xamy))Leuclnyl]Amino-4-Oxobutanoic Acid Part A: l~f
I-Napl:thyl~O~camic Acid To a solution of 1-aminonaphthylene (l.43 g, 10
mmol) and triethylamine (I.5 10 mL, 10.8 mmol) in CHZCII (10 mL) at OC (ice
bath) under nitrogen was added dropwise a solution of methyl oxalyl
chloride (1.0 mL,10.9 mmol) in CH=Clz (5 mL). When the addition was
complete, the mixtuse was allowed to come to room temperature and stirred
for 1 hr. The mixture eras co~acentrated and the residue partitioned
between EtOAc-5% KHSO~. The organic phase was washed with 5% KHSO~ and
saturated NaCI solutions, dried over anhydrous Na=SO, 15 and evaporated to
a pi~st)c solid. Recrystatlization of the crude product from toluene-hexane
gave the N-(lyl~a~nic xid methyl ester (2.066 g, 9EY'/o) as a pink
crystalline solid. TLC(EtOAc haca~re? Rf = O.G. The methyl ester (l.97 g,
8.6 mmol) was taken up in dioxanc (10 mL) and treated with 1.0 N LiOH
solution (10 mL, 10 mmol) and stirred at room temperature for 1 hr. 20 The
mixture was acidified with cone. HCl and extracted with EtOAc. The extract
was washed   



1 ~." 5. DEC Z002 WO 00/01666 PCT/US99/1507d r 42 with saturated NaCI
solution, dried over anhydrous Na2S04 and evaporated to a pink solid.
Recrystallization of the crude product from EtOAc-hexane gave the title
compound ( 1.7l2 g, 85%? as a pink crystalline solid. TLC(AcOH-MeQH-CH2Clz;
1:1:20) Rf = 0.06. . ... _ . ,. . . . _ . . _ . . ... y_ _. .__ ._ ._~ _ .
~.... _ ,__ __. _. _._ _ a   ~' 5 DEC 2002 wo oo~o~sss Pcr~s9snso~a 43 Part
B: (3S3-[(N-Benzyloxycarbanyl)Leucinyl~Amino-4-Oxobutanoie Acid (tert~
Butyl Ester Semicarbazone To a solution of (N-benzyloxycarbonyl)teucine
N-hydroxysuccinimde ester (1.81 g, 5.0 mmol) in CH2Cla (30 mL) at room
.temperature under nitre was added (3S} 5 amino-4-oxobutanoic acid
(feet)-butyl ester semicarbazone, p-toluenesulfonate salt (2.58 g, ~.4
mmol) followed by diisopropyl ethylamine (I.2 mL, 6.9 mmol). After stirring
at room temperature far 16 hrs, the mixture was concentrated and the
residue partitioned between EtOAc-5% KHSO,,. The organic phase was Wvashed
with 5% KHSO~, saturated NaHC03 and . saturated NaCI solutions, dried over
anhydrous Na2S04 and evaporated to give the title 10 compound (2.798 g) as
a pale yellow foam. TLC(MeOH-CHzCh; 1:9) Rf = 0.52. Part C: (3S)-3-
L~eucinyl)Amino-4-Oxobutanoic Acid (tent)-Butyl Ester ~'nMinn~~w To a
solution of cn~de (3S)-[(N-benzyloxycarbonyl)leucinyl]amino-4 oxobutanoic
acid (tent)-butyl ester semicarbazone (2.798 g, ca.5.0 mmol) in absolute
EtOH (40 I S mL) was added I O% Pd-C (0.40 g) and resulting mixture stirred
undtra hydrogen atmosphere (balton) for I.5 hrs. The mncture was filtered
though Celite araslvng the filter cake with CHzCIz and the combined
filtrates evaporated to dryness. The residue was chased with CHIC12 (2?C 20
mL) to give the title product (2.1l3 g) as a colorless foam.
TLC(MeOH-CHzCIz; 1:9) Rf = 0.23. 20 Part D: ~3S~3-
'-(l-Na~hthylx~camyl)LeucinyllAmino-4-Qxobutanoic Acid (tort)-Butyl Ester
Semicarbazone To a solution of N-( 1 aaaphthyl~xamic acid (0.095 g, 0.44
mmol) and (3S)-3 (leucinyl~ino-.4-oxo6utanoic acid (tent)-butyl ester
semicarbazone (0.180 g, ca 0.4I mmoi) in N-metbylpyrsolidope(L0
mL~GHZCh(I.0 mL) at 0C (ice bath) ~mder nitrogen was added 



25 hydroxybanotriazalx hydrate (0.I00 g) followed by
Itthyl-3-(3',3'-dimethyl-1' aminopropyncarbodiimide hydrochloride (0.I00 g,
0.52 mmol). After stirring at 0C for 2 hrs and at room temperature for I6
hrs, the mixture was partitioned betwern EtOAc-water. The organic phase was
washed with water) 5% KHSO,, saturated NaHC03 and saturated NaCI solutions,
dried over anhydrous NazSO, and evapozated to a solid. The solid residue
was   ,. WO 00I01666 PCT/US99/15074 44 triturated with EtZO to give the
title compound (0.231 g, 97%) as an off white solid. TLC(MeOH-CHzCIz; 5:95)
Rf = 0.32. Part E: S3Sl~~3-
-~N'-(1-Naphthyl)Oxamyl)LcucinyllAmino-4-Oxobutanoic Acid . __ _ _
~icarbazone - ---i -  5 To a suspension of
(3S)-3-[N-(N'-(1-naphthyl)oxamyl)leueinyl)amiao-4 oxobutanoic acid
(tent)-butyl ester scmicarbazone (0.2l2 g, 0.39 mmol) in CHzCII(2.0 ~.?
anisolc(0.5 mL) at room temperature under nitrogen was added
trifluoroacetic acid (2.0 mL). The resulting clear solution was stirred at
room temperature for 3 hrs, evaporated to dryness and chased with
tohune-CHZCIZ (l:l). The residue was triturated with Et20 to give the title
10 compound (0.181 g, 95%) as an off white solid. TLC(AcOH-MeOH-CHTC12;
1:1:20) Rf = 0.I6. Part F: (3S3- -[N
(N'-(1-N~hthyi~tarn_yl)Leucinyl~Amino-4-Oxobutarwic Acid A suspension of
(3S}-3-[N-(N'-(I naphthyl)oxarnyl)leucinyl]amino-4-. oxobutanoic acid
semicarbaznne (0.173 g, 0.36 mmol) in 37% aqueous formaldehyde( 1.0 ntL)15
acetic acid(1.0 mL)-rnethanol(3.0 mL) was stirred at room temperature under
nitrogen for 18 ._ _.~__ __.__ ~ _ ~ m~~g c~ diluted with water and the
resulting white precipitate collected by suction and washed with water. The
combined aqueous f prate was extracted with EtOAc. The extract was washed
with water and saturated NaCI solution, dried over anhydrous . NaZSO, and
evaporated to a glass. This was combined with the solid which was filtered
5om 20 the aqueous mhcture, taken up in CH=Cl=, filtered through Celite and
evaporated to dryness. W'he crude product was purified by dissolving the
residue in CH=Clz and precipitating with  . , . EtiO-hexux. fhe precipitate
was collected by suction to give the title compound (0.I29 g, - . - . 84/.)
as a white soI~. Tt,C(AcOH-MeOH-CHiCIz; I : I :20) Rf = 0.22. MS(ES) for
C~HISN3U6 - . _ _ _ . (MW 427.46): positive 450(M+Na); negative 426(M-I~.
WO 00I01666 PCT/US99/15094C ~ ~~~ ?D0~ 45 EXAMPLE 2 O O CO~-I N F H
(3RS~3-jiw(N'-(1-Naphthyl)Oxamyl)LencinytJ 5 Amiaa-5-F~noro-4,-Oxopentanoic
Acid Part A: (3RS.4RSZ-3-((N-BcnzSrloxyoarbonyl?LeucinyllAmino-S-Ftuoro-4
Hydroxypentanoic Acid, tent-Butyl Ester To a solution of
(3RS,4RS)-3-amino-5-fluoro-4-hydroxyprntanoic acid, tertbutyl ester (0.230
g, 1.1 nunol, prepared as described in Tetrahedron letters 1994,35, 9693 I0
9696) in CH~Iz (2.0 mL) at room temperature under nitrogen was added
(Nbenzyloxycarborryl)kucine, N-hydroxysuecinimde ester (0.402 g, 1.1 mmol).
After stirring at room temperature for 16 hrs, the mixture roves evaporated
to dryness and the residue purified by 



- flash chromatography an silica geI eluting with EtOAc-hexane ( I :2) to
give the title compound (0.332 g, 66B/e) as a colorless, viscous oil.
TLC(EtOAc-hexane; 2:1) Rf = 0.51. IS Part B:
(3RS,4RS~3-(_Leucinyl~Aminn-~-~Iuoro-4-Hydroxypentanoie Acid, tert-Butyl
Ester) ~-Tohienesulfonate Salt To a solution of
(3RS,4RS.}~3-((N-benzyloxycarbonyl)leucinyl]ammo-5fluoro-4-bydroxyixntanoic
acid) tent-butyl ester (0.332 g, 0.734 mmol) in MeOH ( 100 mL) was added
p-toluenesulsufonic acid hydrate (0.140 g, 0.737 mmoi) and 10'/o Pd-C
(0.033 g) acrd 20 resulting mixture stirred under a hydrogen atmosphere
(balloon) for 2 hrs. The mixture was filtered through Celite washing the
filter cake with CH~CIZ and the combined filtrates - _ evaporated to d;
y~ss. The residue was chased with CH~C12 to give the title product (0.37l
g) as a colorless foam.   WO 00I01666 r Part C: ~ 5 '~ D~~ 2o02
PCT/US99l15074 ~46 (3RS,4RS)-3-(N-(N'-(
1-Naphthyl)dxamyl)LeucinyllAmino-5-Fluoro-4Hydroxypentanoic Acid,,
tent-Butyl Ester To a solution of N-(I-naphthyl)oxamic acid (0.l61 g, 0.749
mmol, see Example l , Part A) in in N-methylpyrrolidone( I .5 mL~CH~CIz(
1.5 mL) at room temperature 5 under nitrogen was added
O-(7-azabcnzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophate
(0.3I3 g, 0.823 n7rnol). After stirring for 0.5 hrs, the mixture was
treated with a solution of
(3RS,4RS~3-(leucinyl)amino-5-fluoro-4-hydroxypcntanoic acid, tcrt-butyt
ester, p-toluenesulfonate salt (0.37l g, 0.749 moral) and
diisopropylethylamine (0.39 mL, 2.25 mmol) in N-methylpyrrolidone(2.0
mL}-CHiCII(2.0 mL). After stirring at room temperature 10 for I6 hrs, the
mixture was partitioned between EtOAc-water. The organic phase was washed
with water, 5% KHSO,, saturated NaHCO~ and saturated NaCI solutions, dried
over anhydrous NazSO., and evapos~ated to dryness. The residue was purified
by flash chromatography on silica gel eluting with EtOAc-hexane (I:l) to
give the title compound (0.213 g, 55%) as a colorless foam.
TLC(Et20-CHZClrhexane; 2:1:2, 2 developments) Rf = 0.12. I5 Part D:
(3RS~-3-(N-fN'-(1-Naphthyl)Oxamyt)LeucinyllAmino-5-Fluoro-4Oxoneatanoic
Acid, tent-Hutyl Ester . . . . . _ _ . w _ . : ~ _-- ~,o a solution of
(3RS,4RS}-3-[N-(N'-( I -naphthyl)oxamyl)leucinyl)
arnino-5fluoro-4-hydroxypentanoic acid, tort-butyl ester (0.163 g, 0.315
mmol) in CHZCIi (3.0 mL) at ~.-_~ room temperature was added Dens-Martin
periodinane (0.160 g, 0.378 mmol). ARer stirring at 20 room temperature for
0.5 hrs, the mixture was diluted with EtOAc and washed with dilute
Na2SiC?~, saturated NaHCOj and saturated NaCI solutions, dried over
anhydrous NaiSOo and evapoaat~ to dryness. The residue was purified by
flash chromatography on silica gel eluting with EtOAc-hacane (1:3) to give
the title compound (0.155 g, 95%) as a white solid.
TLC(Etz4-G'~I2(~-beacme; 2:I:2, 2 drvelapmtnts) Rf = 0.35. MS(ES) far
CnH~,FN306 (MW 25 515.57): positive 538(!d+Na~ negative S 14(M-1~. Part E:
(3RS~,3-fN-(N'-(I Na~hthy~Oxamyl)LeucinyllAmino-S-Fluoro-4Oxapentanoic Acid
To a solution of (3RS~3-(N-(N'-(1-naphthyl~xamyl)leucinyl]amino-5-fluoro
4-oxopentanoic Acid, tort-butyl ester (0.147 g, 0.285 mmol) in CHZC1Z( 1.0
mL)-anisole(0.5   WO 00/0l666 47 ~ ~F~ Z~~z PCT/U9lSV15074 mL) at room
temperature under nitrogen was added trifluoroacetic acid (1.0 mL). ?he
restdt~c~g clear solution was stirred at room temperature for 1 hr,
evaporated to dryness and chased wcixh toluene-CH2C12 (I:I). The residue
was triturated with Et20-hexane to give the title compamnd _ (0.100 g, ?6%)
as a white solid. MS(ES) for C~32,~FFN34a (MW 459.47): positive 482(M+N~);
_ ~"r. _ _ 



5 negative 458(M-H). EXAMPLE 3 O ~ ~ O CO~I-i N ~~N F H O _= H O 10
(3RS~.3-[N-(N'-(1-Napibthyl)Oxamyl)Valinyl] Amino-5-Fluoro-4-Uxopcntanoic
Acid Part A: (3RS,4RS)~3-f (1V-Benzyloxycarbonyl)Valinyl]Amino-5-Fluoro-4
I3ydzoxypcntanoic Acid, tent-Hwt~ Ester . _ . To a solution of
(N-bemyloxycarbonyl)valine (0.332 g, 1.32 mmol) in I S CHZC1Z(7.0 mL) at 0C
(ice bath) under nitrogen was added hydroxybenzotriazole hydrate (0.219 g)
followed by 1-ethyl-3-(3',3'-dimethyl-1'-aminopropylxarbodiimide
hydrochloride (0.317 g, 1.65 mrrwl). ARer stirring at 0C for 10 min, the
mixture was treated with (3RS,4RS)-3-an~no-5fluoro-4-hydroxypontanoic acid)
tert-butyl ester (0.Z28 g,1.1 mmol) and -  the reactos~ allowed to warm to
room ttmperatw~e. After stirring at room temperature for 24 20 hrs, the
mixture was partitioned bctwetn EtOAc-water. The organic phase was washed
with water, Sy. KHSO,, sattaatcd NatiCO, and saturated NaCI solutions)
dried ovrr anhydrous NarSO, aad evapoarated to . The reside was purified by
flash chromatography eluting .. ._ .._. ___ with EtOAc-hrxaae (I:1) to give
the title compound (0.423 g, 87%) as colorless glass. TLC(McOH-Cl`IZCl2;
5:95) Rf = 0.17. . . .   5 DEC 2D02 WO 00I01666 PCT/US99/15074 r 48 Part B:
(3RS~3 jN-(N'-(1-NaphthylX?xamyl)Valinyl~Amino-5-Fluoro-4 Oxopentanoic Acid
Starting with (3RS,4RS~3-[(N-benzyloxycarbonyl)valinylJamino-5-fluoro-4
hydroxypentanoic acid, tert-butyl ester and following the methods de~bed_
(n Example 2, 5 Parts B through E gave the title compound as a white solid.
MS(ES) for CuH2~FTT306 (MW 445.45): positive 468(M+Na), 484(M+K); negative
444(M-H). EXAMPLE 4 O O ~ O CI N O C 10
(3Sr3-[N-(N'-(1-Naphtt~yl)Oxamyl)ValinylJ
Amigo-5-(2',6'-Dicltiorobeazoyloxy}-4-Oxopentanoic Acid 



Part A: E(N-Htnzleloxycarbonyl)ValinyllAspartic Acid, ~-tert-Butyl,
a-Methyl Ester To a solution of (N-benzyloxycarbonyl)valine (2.10 g, 8.36
mmoi) in CHZCh(20 mL) at 0C (ice bath) under nitrogen was added
hydroxybenzotriazole hydrate (1.74 15 g) followed by
l-ethyl-3-(3',3'-dimethyl-1'-aminop<opylkarbodiimide hydrochloride (2.40 g,
12.5 mmolj. After stirsi~tg at 0C for 10 min, the mixture was treated with
aspartic acid, ~i-tert butyl, a methyl ester hydrochloride (2.00 g) 8.34
mmol) and N-mcthylmorpholine (1.1 ml,,10 mtnot), and the reactor allowed to
warm to zoom temperature. After stirring at sooau ternpaaturc for 2.5 hrs,
the mixhae was concentrated and the resichu pattitio~ned between 20
EtOAc-water. The orgao~ic phase was washed with water, 5% K1~3S0,,
saturated Na.~ICOs and saturated NaCI solutions, dried over anhydrous
NaiSO, and evaporated to give the title compound (3.55 g, 9T/,) as a white
solid aRcr tituration with Et=O-hexane. TLC(EtOAc hexane; 1:1) Rf = 0.48.
~. 5 DEC 2002 WO 00I01666 49 Part B: PCT/US99115074 (Valinyl)Aspartic Acid,
~i-tert-Hutyt) a-Methyl Ester p-Toluenesulfonate Salt To a solution of
[(N-benzyloxycarbonyl)valinyl]aspartic acid, [i-tcrt-butyl, a methyl ester
(3.55 g, 8.12 mmol) in MeOH (300 mL) was added p-toluenesulsufonic acid
hydrate ( 1.55 g, 8.12 rnmol) and 10% Pd-C (0.30 g) and resulting mixture
stirred under a _ .,..", _ 5 hydrogen atmosphere (balloon) for 2 hrs. The
mixture was filtered through Celite washing the filter cake with CHzCI= and
the combined filtrates evaporated to dryness. The residue was chased with
CHzCIZ to give the title proc~ct (3.8~ g, Quantitative) as a colorless
foam. Part C: [N- I( ~'~ 1-Naphth"~rl~Oxamyl)Valinyll.Aapartic Acid)
~-tert-Butyl, a_-Methyl Fstcr 10 To a solution of l~(1 naphthyl~xamic acid
(0.683 g, 3.18 mmol, see Example -I, Part A) in in N-methylpyrrolidone(7.0
mL~C~3ZC12(7.0 mL) at room temperature under 'nitrogen was added
O-(7-azaben~otriazol-1-yI)-N,N,N',N'-tetramethyluronium hexafluoraphate
(t.329 g, 3.49 moron. After sciiring for IS min, the mixture was treated
with N-(valinyl)aspartic acid, ~-tcrt-butyl, a-methyl ester
p-toluenesulfonate salt ( 1.506 g, 3.18 15 mmol) and diisvpropylethylamine
(1.66 mL, 9.33 tremot). After stirring at room temperature for 2 hrs; the
mixture was partitioned bet~ovcen ~ EtOAe-water. The organic phase was
washed with water, 5% KHSO~, saturated NaHC03 and saturated NaCI colutions,
dried over anhydrous Na~SO, and evaporated to dryness. The residue was
purified by flash chromatography on silica gel eluting with EtOAc-hexane
(1:1) to give the title compound (I.153 g, 73%) as a white 20 solid.
TLC(EtOAc-hexane; 2:1) Rf= D.48. Part D: j-h1-EN'-(I
Naphthyl)Oxamyl?Vavt~3~1]Aspartic Acid, -ttrt-Butyl Ester To a sohrtion of
[N-(N'-( I-iaaphthyl~xamyl)valinyl] aspartic acid, [3-tert butyl, a-methyl
ester (0.490 g) 0.98 mmol) in dioxane (2.4 mL) was added 1.0 N LiOH
solutions (1.0 ml., L0 mmol~ After stissiag at room temperature for 1 ~,
the mixture was 25 aeidif ed with 1.0 N HCI acrd attracted with EtOAe. The
extract was washed with saturated NaCI solution, dried over anhydrous NaiSO
and evaporated to give the title compound (0.48I g, Quantitative) as a
white solid. TLC(MeOH-CHiCIz; 1:9) Rf = 0.15.   ~- ~5.DEC ,D02 



WO 0010l666 50 PCT/US99/15074 Part E: (3S3-[N-(N'-(
1-Naphthyl)Oxamyl)Valinyl)Amino-5-Diazo-4-Oxopcntanoic Acid tort-Butyl
Ester To a solution of [N-(N'-(1-naphihyl)oxamyl)valinyl) aspartic acid,
~i-tcrt-butyl ester (0.095 g, 0.20 mmoi) and N-methyImarpholine (22 pL,
0.20 mmol) in tetrahydrofuran ~~~ , --y_5 (2.0 mL) at -10C (NaCllice bath)
undo nitmgen was added isobutyl.~hiproformate (28 pL, 0.22 mmol). After
stirring at -10C for 0.5 hrs, the resulting mixed anhydride was treated
with excess diazomethanelEt20 sohrtion (prepared from 0.072 g, 0.49 mmol of
1-methyl-3-vitro-Initrosoguanidine, 1.0 m3. 40/. KOH/l .0 mi EtzO). After
stirring at -I OC for an additional 1 hr, the mixture was concentrated and
the residue purified by flash chromatography on silica gel I O eluting with
CHZCIrEtZO-hexane ( 1:2:2) to give the title compound (0.062 g, 62'/o) as a
white solid. TLC(EtOAc-hexane; 2:1) Rf= 0.63. Part F:
(3S)-3-[N-(N'-(1-Naphthyl~hcamypValinyllArnino-S-Hromo-4-Oxopentanoic Acid
tent-Hutyl Ester To a solution of
(3S)-3-[N-(N'-(1-naphthyl)oxamyl)valinyl)amino-5-diazo-415 oxopentanoic
acid tcrt-butyl ester (0.135 g, 0.265 mmol) in tetrahydrofuran (3.0 mL) at
0C was added 48% aqueous HBr (30 uL, 0.27 nsmoi). Gas evolution was
observed. After 15 min, _ the mixture was partitioned behveen
EtOAe-saturated NaHC03, the organic phase washed with -- . _ . .saturated
NaCI solution, dried over anhydrous NazSO, and evaporated to give the title
compound (0.147 g, quantitative) as a white solid. TLC(EtOAc-hexane; 2:1 )
Rf = 0.72. 20 Part G:
(353-[N-(N'-(1-Naphthyl)dxamyi)Valinyl]Amino-S-(2~,6'Dichlorobenzo~rloxy~-4
-Oxapentanoic Acid, tort Butyl Ester To a solution of
(3S}-3-[N-(N'-(1-naphthyl)oxamyl) valinyl)araino-5-bromo- - ~
4-oxopcntanoic acid tort butyl ester (0.100 g, 0.18 mmol) and
2,6-dichlorobenzoic acid (0.037 g, 0.20 mn~ in dirrretbylfonnatnide (1.0
mL) at room temperature under nitrogen was added 25 potassium fluoride
(0.031 g, 0S3 mmol). After stirring at room temperature for 16 hrs, the
mixture was pmrtitioued between EtOAc-water. The organic phase was washed
with water, 5'/ , . . KHSO~, sattaated Naj3COr and saturated NaCI
solutions, dried over anhydrous Na2S0,, and evaporated to dryness. The
residue was purified by flash chromatography on silica gel eluting with
EtOAc-hexane (I:I} to give the title compound (0.0$4 g, 70%) as viscous
oil. 30 TLC(EtOAc-hexane; 2:1) Rf = 0.71.   WO 00I01666 Part H: SI (3
S)-3=jN-(N'-(
1-Naphthyl)~camyl)ValinypAmino-5-(Z',6'Bichlorobenzoyloxy)-4-Oxopcntanoic
Acid ' ~_ .- 5 DEC 2p~, PCT/US9liFE5074 To a solution of
(3S)-3-[N-(N'-(1-naphthyl~xamyl)
valinyl]amino-5-(2'~6'dichlorobenzoyloxy)-4-oxopentanoic acid, tent butyl
ester (0.084 g) 0.125 mmol) in CHzCh(L0 5 mL)-anisole(0.5 mL) at room
temperature under nitrogen was added tn''3 oroacetic acid (10 mL). The
resulting clear solution was stirred at room temperature for 1 hr)
evaporated to dryness and chased with toluene-CHzCIz (l :l). The rtsidue
was triturated with Et~O to give the title compound (0.060 g, 78!e) as an
off white solid. MS(ES) for C~,HZ,ChN30, (MW 616.4y positive 638J640(M+Na};
negative 614/616(M I3}. 10 EXAMPLES 5.14 Starting with
(3S)-3-[N-(N'-(1-naphthyl)oxamyl)valinyl]amina5-bromo-4oxopentanoic acid
tort-butyl ester (see Example 4, Part F~ and following the methods
dcscribod in Example 4) Parts G through H, the compoemds shown below in
Table 3 were also prepared:   (dd,i,+~bbL (H-Wb9 (zt~I+I~lt)bS9 



Z9't9 d90ft~I`~I~~ (t~~riQ~-IX~HI)OdOZH~ bi (H-Y~G9S (~N+y1t)t6S bS'89S
=O`fi~Hu~(Id- -~WbWSk~H~
I(H-W)88S(BN+y~Zt9S'685bfNE3~Hu~(I~-4d-3~-ZbtH~ZItFi-HI)Zb9(~L~I+Y1t~999't9
d'bEls`EH~~~idOdOzIi~t I(b'3.L+W)b69 (H-Wkl8S(~rI+Y~b09 (H+fK)Z8S 9S'I8S
do0`hh~Ha~ qdt~I~ll?(MO=HJ OI (H-W)Z99 (e.N+Y~I~89 89'99 60Ei~t~fH13G~--~
-9`S-~d-ZbZIi~
Cr(H-Wk?SS(slut+W)bLSSS'ISS50lvhHuO(I~-M~~d'Z-~W9k~HJ8(H-W)06S(elvl+W)bI9IS
'I6S`O`t~1'.~H`z~(~Id-3~~-9`S``Zk?`H~L(H-W)ZLS(El~t+y1t)96SZS'ELS~Ot~IE3~H~
0(~Id-3~~`b`Zk~H~9(H-W)bSS(el~I+W)8LSS'SSSbfhi=3~zH~~(~d-fiP-9`ZIOzt~S.8aa.
sodMWslewtae3H.x3(S~Sl~li _ _ _ ~...~ Q ~ O . / ._ . _. . ~ N .. HzO~ O O ~
atq~Z ZS bLOS I/66SllLLJd a 99910100 OM ,; 00Z ~3Q ~ ~~ ' ( _  



" ~ . . . ~ 5 .D.E~ 2 WO 00/01666 53 PCT/US99/1507d EXAMPLE 15 CO~-1 \ I O
N.~ O \ I H ~ H ~ O! ... . . .. O . O / __
(3S~-3-[N-(N'-(1-NaPbtbyi~xamyl)Lenciayt]
Amino-5-(Dipbeaylplospbisyioxy~4-Oxapentaaoic Acid 5 Part A: j
N~-Benzyloxycarbonyl)LeucinyliAspartic Acid) ~-tert-Butyl, a-Methyl Ester
To a solution of (N-benzyIoxycarbonyt)Ieucine, N-hydroxysuccinimide ester
(4.54 g, I2.5 mmol) and aspartic acid, ~-tert-butyl) a-methyl ester
hydrochloride (3.00 g, l2.5 mmol) in CHzCI= (20 mI,) at room temperature
under nitrogen was added Nmethylmorpholine ( 1.65 mL, 15 mmol). After
stirring at room temperature for 18 hrs, the 10 mixture was partitioned
between EtOAc-water. The organic phase was washed with 5~0 KHS04, saturated
NaHCOj and saturated NaCI solutions, dried over anhydrous Na2S0, erred
evaporated to give the title compound (5.56 g, 99'/o) as viscous oil.
TLC(EtOAc-hexane; 1:1 ) _ _ . _.. ~- 0.48. - _ -_ .__. _ : . Part B:
j3S)-3-[N-(N' t-NaphthytXhcarnyl)LeucinyllAmino-5-Hromo-415 ~ -
4xopentanoic Acid tert-Butyl Ester Starring with
[(N-benzyloxycarbonyl)leucinyl]aspartic acid, ~-tert-butyl, a methyl ester
asxl following ttx methods descn'bed in Facample 4, Parts B through F) gave
the title corapouad as a white solid. TLC(CIiICh-EtiO-hexane; 1:2:2) Rf =
0.32. Part C: (3S~-3-(N-(N'-(1 Naphthyl)Chcamyl)LeucinyllAmirto-5 20
~hopshinyloxy~-0-Oxapentanoic Acid, tent-Butyl Ester . _ . .. . . To a
soh~tiozt of (3S}-3-[N-(N'-f t-naphthyl)oxamyl) letteinyl]amsno-5-bramo- -
. ___ 4-oxope>3tanoic acid tort-butyl ester (0.108 g) 0.187 mrnol) and
diphenylphosphinic acid (0.04G g, 0.2I moron ~ dnaxthylfartnamide (1.0 mL)
at room temperature iutder nitrogen was added potassium fhto:~e (0.033 g,
0.58 mmol). After stirring at room temperature for 48 hrs, the 25 mixture
was partitioned between EtOAc-water. The organic phase was washed with
water, 5/.   ~~ ~ DEC 2002 WO 00/01666 PCTJUS99/15074 54 KHSO,) saturated
NaHC03 and saturated NaCI solutions, dried over anhydrous Na2S04 and
evaporated to dryness. The residue was purified by flash chromatography on
silica gel eluting with CH=Ch-EtzO-hexane (I:Z:2) to give the title
compound (0.114 g) 85A/o) as a white solid. TLC(EtOAc-hexane; 2:1 ) Rf =
0.26. _ _",." .. _ 5 Part D:
(3S~-3-~'N-(N'-(1-NaphthLrlx?xamyl)LeucinypAmino-5 



f Diphenyiphosphinyloxy~4-O~copentanoic Acid To a solution of
(3S)-3-[N-(N'-(I-naphthyl~xamyl)
ieucinyl]amino-5(diplxnylphosphinyloxy~4-oxapcntaaoic ac;d, tent-butyl
ester (0.114 g, 0.16 mmol} in CHzCi~(1.0 tnL}-anisole(0.5 mL) at room
temperature under nitrogen was added trifluoroacetic 10 acid ( 1.0 mL). The
resuiting clear solution was stirred at room temperature for 1 hr,
evaporated to dryness and chased with toiuene-CHzCh (I:1). Tlx residue was
triturated with EtZO-hexane to give the title compound (0.Q62 g, 59'/0) as
an off white solid. MS(ES) for C3,H~,N30aP (MW 6S7.66): positive 680(M+Na);
negative 656(M-H). 15 EXAMPLES 16-19 Starting with (3S}-3-EI~(N'-(
1-naphthyl)oxamyl)leucinyl]amino-5-bromo-4oxopentanoic xid tent butyi ester
(see Example 15, Part >~) and following the methods described in Example
15, Parts C through D, the compounds shown below in Table 4 were also `~
per:   WO 00I01666 r 55 Table 4 . L.- 5 p~C 2002 PCT/US99115074 / cod 0 0 ~
_N N~ B . ( H 0 .~,", . _
1VIS(ES)E:.BFormulaMWpos.nes)16CHZOCO(2,6-diCl-P&}C~IbClZN30~630_48652/654
(M+Na)628/630
(M-H)I7C1320(2,4,6-tn'F-Ph)C~Hi,F~O~587.556I0(M+Na)586(M-H)I8CFiiO(2,3,5,6-
teoraF-Ph)C~Hr,F,N30~605.54628(M+Na)604(M-H)t9CH20P0(Me)BhC,~i"N30sP595.595
96(M+H) 618(M+Rita}594(M-H) 708(M+TFA) EXAMPLES 20-27 5 Following the
general methods descn'bed in Example 4, Parts A through H - -- substituting
(N-benzyIoxycat6anyl~lanine for (N-benzyloxycar>~yl~aIine in Part A, the ~
-w ' appropiate oxamic acid for N-(1-naphthyl)oxamic acid in Fart,C, snd
the appropiate acid or phenol for 2,6-dichlorobrnzoic acid in Part G, the
compounds shown below in Table 5 were also prepared:   ~- ~ 5 DEC 200 WO
00I01666 PCT/US99/15074 56 Table 5 co2H 0 0 a._J~ . o __ o ~,.. _ .
MS(ES)Ex.RfBFormatsMWpos.nes.20(2-Ph)PhCH~O(2-F-Ph)Cz,H~FN3U,535.53558(M+Na
)534(M-H)2I(2-Ph)PhCH~OCO(2,6-CmtIuC11N30,614.44652I6546I21614
(M-H)di-C!-Ph)(M+K)22(2-Ph)PhCHzOPOPhZCy,H~ZN30sP641.61664(M+Na)640(M-H)680
(M+K)23(2-t-Bn)PhCHiO(2-F-Ph)C~FI~FN30?515.54516(M+H)S
14(M-H)538(M+Na)554(M+K)24(2-t-Bu)PhCHiOPOPh=CuH~N30,P62I.63b44(M+Na)620(M-
H)666(M+K)251-naphthyl-CHiCHzO(2,3,5,6CrH~F,N30?577.48600(M+Na)5?6(M-H)._ .
_-~_F-Phy . ._ ___. . _ _ .__.. .GIb(M+K)261-uaphthyl
-CH=CHzOCO(2,6-Ci,H2yCI=N3o,602.42b241b26 (M+Na)6001602
(M-H)di-CI-Ph)G40/642 (M+K)71417I6
(M+TFA)27I-n~rhthyl-CHiCHiUPOPh=C33H31NjO,P629.b0652(M+Na)628(M-H)668(M+K) 



. (:.. 5 DEC 2002 WO 00/01666 PCTIUS99/15074 57 EXAMPLE 28 F O O CO~i F N
~~N O F- p F (353-EN-(N'-(1-Napbtbylmetbyl)Oxamyl)ValinylJ
Amigo-5-(2',3',5',6'-Tetratlaoropbenoay~4-O:opentanoic Acid 5 Part A:
[(N-Benzyloxyearbon~IlYalinyllAspartic Acid, f~i-tert-Hutyl Ester To a
suspension of aspartie acid ~3-tert-butyl ester (3.784 g) 20 mmol) in
acetonitriIe (200 mL) at room temprrture under nitrogen was added
bis(trimethyisilyl)acrtamide (9.9 mL, 40 mmol). After stirring at room
temperature for 30 min, the resulting clear solution was treated with
(N-benzyloxycarbonyl)valine N 10 hydroxysuccinimide ester (6.97 g, 20
mmol). After stirring at room temperature for an additional 18 hrs, the
mixture was created with water (20 mL)) concentrated on a rotovap and then
partitioned betvveeen EtOAc/water. The organic phase was washed with water,
5% KHSO, and saturated NaCI solutions, dried over anhydrous NaiSO,, and
evaporated to a dryness. Tritusatiar with Et~O-hexane gave the title
compound (8.37 g, 99'/o) as a white solid. i 5 TLC(EtOAc-hrxane; I : I ) Rf
= 0.06. Part H: ~3S~3-
-Henzyloxycarbonyl)ValinyllArnino-5-Bromo-4-Oxopentanoie . Acid tent-$utZrl
Ester A sohriioa of [(N-benzyloxycarbonyl)valinyl]aspartic acid,
~i-tert-butyl ester (8.37 g, 19.9 mtnol) and N-rrnthyhnorpholine (3.50 mL,
32 mmol) in tetrahydmfuran ( 100 20 mL) at -10C (NaC'lhce baths under
nitrogen was treated dropwise with isobutyl chlorofarmate -- - - (3.87 mL)
29.8 nrmol}.-After stirring at -10C for 20 min, the mixture was filtered
(sinctered glass) into a pry-cooled seceiver (ice bath) washing the fslter
cake with additional tetrahydrofuran (approx.30 mL). The combined filtrate
was treated with excess diazomethanelEt~O solution (prepared from 7.32 g,
50 mmol of 1-methyl-3-nitro- 1 25 nitrosoguanidine) 40 mI. 40'/o KOHl65 mI
Et20) at 0C (ice bath) under nitrogen. After stinting   - ~ ~. 5., aEC~
Zooz WO 00I01666 58 PCT/US99/15074 at 0C for 15 min and at room temperature
for 30 min, the reaction mixture was again cooled to 0C and treated with
48'/o HHr(10 mL, 60 nimol~acetic acid(10 mL). After stirring at 0C for 15
min and at room temperature far 30 min, the mixture was partitioned between
EtOAc-water. 



The organic phase was washed with water, saturated NaHC03, and ssriwted
~TaCI solutions 5 dried over anhydrous Na=SO,, and evaporated to a dryness.
Trituration with hexane gave the crude title compound (9.71 g, 98%) as a
white solid. TLC(EtOAc-hexane; 1:1 ) Rf = 0.63. Part C:
(3S)-3-((N-Benayloxycarbonyl)ValinyllAmino-S-(2',3',S',6'Tetrafluorophrnoxy
)-4-Oxopcntanoic Acid tent-Hu~tyl Ester To a solution of
(3S3-[(N-benzyloxycarbonyl)valinyl]amino-5-bramo-410 oxapentanoic acid tent
butyl ester (9.?1 g, 19.4 mmol) and 2,3,5,6-tetrafluoraphenol (3.65 g) 22
mmol) ire tetrahydrofutan (20 mL) at room temperature under nitrogen was
added potassium fluoride (2.91 g, 50 mmol). After stirring at room
terrtperature for 4 hrs, the mixture was diluted with EtOAc (approx.100
mL)) washed with saturated NaHC03 and saturated NaCI solutions, dried over
anhydrous NaiSO,, and evaporated to a dryness. The residue was purified 15
by flash chromatography on silica gel ehrting with EtOAc-hexane ( 1:3) to
give the title compound (9.19 g, 79%) as a white solid after trituration
with EtiO-hexane. TLC(EtOAchexane; l :l) Rf = 0.70. Part D: (3S 4RS~-3-
,~N-Benzyloxycarbonyl)ValinyllAmino-S-(2',3',5',6'Tetrafluoraphenoxy)-4-Hyd
roxypentanoie Acid tort-Butyl Ester 20 To a sohtticm of
(3S3-E(N-benzyloxycarbonyl)valinyl]amino-5-(2',3',5',6'tetrafheaaphenoxy}~4
-oxa~M~Ctoic acid tort-butyl ester (9.19 g, 15.7 mmol) in MeOH(200
mLytetrah~rdrofuran(200 aiL) at O'C under nitrogen was added sodium
barohydride (0.594 g, I5.7 nmo~ol). After sting at 0C for 1 hr, the mixture
was concentrated and the residue partitioned between EtOAe-half sahuatdd
NH~CI solution. The organic phase was washed with "25 saturated NzHCO~ and
saturated NaCI solutions, dried over anhydrous NazSO~ and evaporated to a
dryness. The residue was pe~ified by flash chromatography on silica gel
eluting with EtOAc-hexane (1:3) to give the title compound (7.99 g, 87%) as
a white solid. TLC(EtOAchexane; 1:1 ) Rf = 0.54.   ~ 5 DEC 2002 WO 00I01666
Part E: 59 PCT/US99/15074
~3S,4RS~3-(Valinyl)Amino-S-(2',3',S',6'-Tetrafluorophenoxy)-4Hydroxypentano
ic Acid tent-Hutyl Ester To a sohriion of
(3S,4RS}.3-[(N-benzyloxycarbonyl)valinyljamino-S(2',3',5',6'-tetrafluoraphe
noxy}-4-hydroxypentas<oic acid tort-butyl ester (7.99 g, I3.6 mmol) _ ~ ._
5 in MeOH (130 mL) was added IO'/e Pd-C (0.$0 g) and resulting mixture
stirred under a hydrogen atmosphere (balloon) for 2 hrs. The mixture was
filtered through Celite washing the filter cake with CHICIz and the
combined fihrates evaporated to dryness. The residue purified by flash
chromatography on silica gel eluting with EtOAc-hexane ( I :3) then
methanol to give the title compound (5.13 g, 83'/e) as a viscous oil.
TLC(EtOAc-hexane; l : I ) Rf = 0.07. ZO Part F: (3S,4RS~3-(N-(N'-(_I-N~a
hthy~etttyl)Qxamyl)
Valinyl)Amino-S(2',3',S',6'-Tetralluorophenoxy~4-H~~droxypentanoic Acid
tent-Butyl Ester To a soh~tiom of N-(1-naphthylmethyl)oxamic acid (0.0S1 g,
0.22 mmol, S` prepared from 1-naphthyhbethylamine by the method described
in Example l, Part A) in in N methylpyrrolidone( 1.0 mL~CHzCII( 1.0 mL) at
room temperature under nitrogen was added O 1 S (7-azabenzotriazol-1
yI~N,N,N',N'-tetramethyluronium hexafluorophate (0.092 g, 024 mmol). After
stirring for 15 min, the mixture was treated with
(3S,4RS~3-(valinyl)amino-S
(2',3',S',6'-tetrafluo~rophenoxy~4-hydroxypentanoic acid tent-butyl ester
(0.I00 g, 0.22 mmol) and diisopropylethylamine (I 1S pL, 0.66 mmoI). After
stirring at room temperature for 16 hrs, the mixture was partitioned
between EtOAc-water. The organic phase was washed with water, 20 S% KHSO~,
saturated NaHCOj and saturated NaCI solutions) dried over anhydrous NaZSO~
and evaporated to give the crude titte compound (0.157 g, 100'!o) as a
viscous oil. TLC(EtOAc hexane; 1:1) Rf= 0.44. 



Part G: (3S)-3- -(N'-f
I-NaDhthytmethylx?xantyl)ValinyllAmino-S-(2',3'LS'~6'Tettafl~phenoxy~4-Ooop
entanoic Acid tent-Huty1 Ester 2S To a solution of
(3S,4RS)-3-[N-(N'-(1-naphthylmethyl~xamyl~alinylj
amino-S-(2',3',S',6'-tetrafluoropltc~wxy~4-hydtoxypentanoic acid tent-butyl
tster (0.157 g, ca 0.22 mmol) m dimethylsulfoxide (S mL) at room
temperature under nitrogen was addtd DessMartin Prriodir~ane (0.600 g, 1.42
mmol). After stirring at room temperature for 16 hrs, the mixture was
parEitioned between EtOAc-wattr. The organic phase was washed with
saturated   ~. 5 DEC ZODZ - WO OO/OlG6b PCTNS99115074 r 60 NaHC03 and
saturated NaCI solutions, dried over anhydrous Na~SO,, and evaporated to a
dryness. The residue (0.I75 g) was purified by flash chmmatography on
silica gel eluting with EtOAc-hexane (3:7) to give the title compound (0.11
I g) 77/.) as a white solid. TLC(EiOAchexane; l :l) Itf = 0.58. - --~ ' ' 5
Part H: (3 S}-3-[N-(N'-(
1-NaDhthylmethyl)Oxamyl)ValinyllAmino-5-(2',3',5',6'Tetrafluorophtnoxy~4-Ox
opnntanoic Acid To a sohction of
(3Sj-3-[N-(N'-(I-naphthylmcthyl~xamyl)valinyIjamino-5(2',3',5',6'-tetrafluo
rophenoxy)-4-oxopentanoic acid) tent-butyl ester (0.I08 g, 0.16 rnmo~ in
CH~CIz(2.0 mL}-anisoie(0.1 mL~water(0.05 mL) at room temperature under
nitrogen was 10 added trifluoroacetic acid (2.0 mL). The resulting clear
solution was stirred at room temperature for 2 hr, evaporated to dryness
and chased with toluene-CHZCh ( 1:1 ). The residue was triturated with Et20
to give the title compound (0.098 g, 100%) as a white solid. MS(ES) for
C~inF,,N30~ (MW 605.54): positive 628(M+rla); negative 604(M-I~. 15
EXAMPLES 29-?4 Starting with
(3S,4RS}.3-(valinyl~nino-5-(Z',3',5',6'-tetrafluaraphcnoxy}-4hydroxypentano
ic acid tort-butyl ester (see Example 28, Part E) and following the methods
described in Example 28, Parts F through H, the compounds shown below in
Table 6 were also prepared:
(H-i11)OLS(~N+HI)b6S8b'iLS~O~Ivt`3~H~0~d(OEH3`Z)Sb(H-Iw89(~N+Y~Z99b9'69~OEt
~t~d"HIE~q~.,~..y)~,y(~r'3L+i~I)OIL (H-N<)96S (Ei~+Y~IbZ9 95'L65 ~ON`~tH~O
~d(oH ~-Z) b(~~i.+i~ZZL (H-HT)809 (~N+f~Z9 5b'609 ~OEtUI~~H~~ ~`3~-Z)
Zb(~d3,L+y~ZL9 



~i-i~BSt (~R+y~ZBt Sb'6SS ~Oi~I`3~H'Q~ -b? ib(d3L+1~1t)ZL9 (H`Iw8tS
(EIZ+yi)Z8S Sb'6St ~ON=3RH~~ ~id(d-Z)
Ob(H-Y~I)86S(H+Hib0985'66Sbi~I'3`H~JI~~~-I6 (H-i"tbgs(~I~I+Ini)b09
(H+r~)z8s ab't8s LorI;~H~~ I~q-z
8(H-r~rbt~9(H+~t)z~9Lsnb9~ofrr~HzE~t~~-zL(H-Y~ 9Z91bZ9(~t~L+Y~If
059/8b996'5Z9~4`i~I~3I~`ZH~~t~~~-I-t~-b9 (H'Y~I)Z9(HIS+I'1959 (H+Y~b9 5S'9
~i~if3~=HE~ ~id(O~id')
S(H-L11)09('~N+HI)bS98t't9~OEI~t3~H'~~d(ZH.'~qd-Z)b(~~L+Y~pL (H-Yvi~t9
(EII+fnlbb9 SS'GI9 `OEiZ'd~ZH`~ ~Id(qd-Z) (H-YdklbS(~N+yl~V9S9b'
I15LOt~I~3~H`=~4dZ(H-Y~I~19(~N+YQ)bS98S' I 9`OEN`3~H'EOH~~di
(H-HI)89t(Et~I+61t)Z6St S'695bN`31ZH'z0~H~~id0 (H-~I)bSt(Eis+WI18LS
(H+HI~SS 



8b'555 ~O`N`3~H~~ tH~id GZ.8aa.sodMJ~~~stuuuo3(g-r~(S~SI~II, O ~ O O N N
N-tb _ _ ~.... ~ ~` f., O O j 9 alq~,L I9 bLOS II66Sf1/.LJd 999I0100 OM ~.!
ZOOZ ~~d ~ ~'
(x+t~~b9(H-w~109(~I~I+wb9ZS'L09~O~ty`3`zHu~I~i~d--~Id-S99(x+wMBs(H.3.L+wk?9
9(ets+w?OLStH-Y~I~bSCH+y~I)8bSOS'GtrS`Oft~l`daH'~'JI~xnt-at~~S9(H-wMLS(eI~I
+wb09LS'LLSIOEN`3~H'~~I~-~b9(d3L+hi?9L9(x+y11)Z09_.
_(H-w)Z9St~fl+wMBSSS'9SbsN`d~H~~I-aE9(tlaTd,+y1I1Z6S(H'w)8Gb(EhI+y~t)ZOS8'6
LbLOsN~d'tHs'~IZ9(x+w~9,.. _. _ . . . ~ _._(et~I+w99=H3"4d(Oai~I_
(H-ylt~'b9(H+Y1L)9b99S'Sb9~O`I~fid`EHa~~'S`b`)I9(~r~l,+y1~b69(x+wxft9(H-wb8
S(~L~I+yiI)b09ZS'I8S~OfIZ'3`~Hu~I~~-S09(V3L+yI~99Lt?I+w)Z69(~+w)889(Eis+y~t
)9L9(H-Y~I)ZS9(H+w)bS9L9'S9b~lvt`d~HtE3~dtnH~'~p'S`Z)6S(1,'3L+hIb69'.(H-w~L
S(~1~I+Y1Ib09bb'LLS~O`iwI93~H`~~Qd(3-iP-9`Z)8St~~.r.+w)o8L(x+w~oL(H'w)999tE
w+yI)069SE'L99~O~I~'3~H'~~qd(I-Z)LS(due,+w) ZLlbL(H-w) 8I9/OZ9(Et~i+Y~I)
Zb9lbb9S'OZ9b`is'dlH~H`=3~d(=H-Z)9S(H'w)
9LSIbLS(sl~I+Y~I1009186506'SLSbEPC3i~~H~~.
qdtt~-Z)SS(x+w)b9(tr3l.+w)80L(tfi+w~i9I~'~t~-l(H-w)b6S(H+`1I~6SSS'S6SbEi~I`
~Ha3~-b``Z`ibS(H-w)ZbS(H+w)bbSb'bSbsN`3'iH~~Id'ZSI~P~d'b(H'w)i9(H+wki9Ob'bt
9i0`I~~~H~J'o~~~`S`~zZS(H-w)IbS(H+w)bSbb'ZbSLO`i~'3~H~~i~d-btS(H-w)ibSCH+w)
bSbb'ZbSb`Id`dRHa~I~P!~'ZOS(H-wbb9(~N+i~t)b99LS'tb9~O~i~t''3uH=~I~'I6bId~~I
~-I(H-T~bSS(atvt+w~I9SS'S6S.~O`N`3`~H`Z~'oiP~~~'8`L`9`S8bfH-(el~t+y11)bI9t
S'
I6S~ON''3t`H~~i~~lq~'ZLb(~t~,+w~bL(H-w)Z9(EiAI+Y~I~S9SS'9s0i~t''31=H~~~td(O
~td-Z)9b=aa'sod~einuuo3~~i'~3(SB~SLIi Z9 bLOSI/66SN.L~d 999I0100 OM   r  r
wo oololsss - . ~.~ 5 DEC 2002 PCT/US99/15074 r EXAMPLE 75 ' F C021-/ F / O
O \ O F p - ~ p F . ~ ~ _. ..__ . . .. . _ _ . __ _ 63 



MS(ES)Ez.R'FormulaMWpos.neg.67(2-F-4-Z)PhCi,Hi,FsIN30~685.34686(M+H)684(M-H
)708(M+Na)720(M+Cl)724(M+K)68(2,3,4,5-C~H,9FsIV307613.d1614(M+N)(M~tetra-F)
Ph636(M+Na)726
(M+TFA)652(M+K)69(2,3,4,6-C=,H,9FaN34r6t3.41614(M+H)612(M-H)tetra-F)Ph636(M
+Na)726(M+TFA)652(M+K)70(2,3,S,6-Cz,,H,9Cl~F~lVyU,679.23700/7021704(M+Na)67
6/6781680 (M-H)tetra-CI)Ph716/718/ 720(M+K)790/792/ 794
(M+TFA)71(2,3,4,5,6-penta-C=,H,~F~Oy631.40654(M+Na)630(M-H)F)Ph670(M+K)666(
M+CI)?2PhzNC~oH=,F,N~O~632.57633(M+H)631(M-H)655(M+Na)745(M+TFA)73PHCHi(Ph)
NC3,H3oF,N.,O?646.59647(M+H)645(M-H)669(M+Na)681
(M+GI)685(M+K)74PhCH20C~H=sF,N30i57I.48594(M+Na)570(M-H)684(M+TFA)
(3S)-3-[N-(N'-(2-tert-Hbtylp6enynOxamyl)Alaninyl) _ ., 5
Ami~S-(2',3',5',6'-Tetratluoroplsenory)-4-Oxopentanoic Acid Part A:
[(N-Brazyloxycarbonyl~laninYl)Aspartic Acid, ~i-tert-Butyl Ester To a
suspension of aspartic acid ~3-tert-butyl ester (3.784 g, 20 mmol) iri
dimethylfarmaraide (154 mL) at room temperture under nitrogen was added
~. ~5 ' DEC ~,ppZ WO 0010166G 64 PCT/US99/15074
bis(trimethylsilyl~trifluoroacetamide ( 10.6 mL, 40 mmol). After stirring
at room temperature for 30 min, the resulting clear solution was treated
with (N-benzyloxycarbonyl)alanine N hydroxysuccinimide ester (6.40G g, 20
mmol). After stirring at romm temperature for an additional 48 hrs, the
mixture was treated with water (20 mL), stirred f nor 15 min and then . 5
partitioned betweeen EtOAelwater. The organic phase was washed with water,
5% KHSO~ and saturated NaCI solutions, dried over anhydrous Na2S0, and
evaporated to a dryness. The residue was dissolved in EtZO and extracted
with saturated NaHC03. The aqueous extract was acidified (pIi 2.0) with
coacentsated FICI and extracted with EtOAc. The EtOAc extract was washed
with saturated NaCI solution, dried over anhydrous Na2S04 and evaporated to
a give 10 the title cmr(6.463 g, 82%) as a white foam.
TLC(EtOAc-hexane-AcOH; 70:30:2) Rf = 0.50. Part H:
(3S,4RS)-3-(Alaninyl)Amino-5-(2',3',5',6'-Tetrafluorophenoxy~4HYdroxyyentan
oic Acid tort-Butyl Ester Starting with
[(N-berezyloxyearbonyl)alaninyl]aspartic acid, [3-tert-butyl ester 1 S and
following the methods described in Example 28, Parts B though E gave the
title compound as a colorless, viscous oil. TLC(EtOAc-hexane; 1:1 ) Rf =
0.06. _ ___.____._ _ _ . Part C:
(3S,4RS?-3-(N-(N'~2-tcrt-Butylphenyl)Uxamyl) AlaninyllAmino-S 2'(
,3',5',6'-Tetrafluorophenox r~~4-~Iydroxypentanoic Acid tent-Hutyl Ester To
a sohrtion of N-(2-test-butylphenyl)oxamic acid (0.041 g, 0.19 mmol, 20
prepared from 2-tort-butylaniline by the method descrhbed in Example 1,
Part A) in CH=C1z(6.0 mL) at 0C warder nitrogen was added
hydroxybenzatriazole hydrate (0.030 g) followed by 1
ethyl-3-(3',3'-dimethyl-1'-aminapropyl)- cazbodiimide hydrochloride (0.050
g, 0.26 mmol). ... After stirrir~ at 0C for 10 min, the mixture was treated
with (3S,4RS~-3-(alanizryl~mino-5
(2',3',5',6'-tatrafh~o~ophenoxy~4-hydroxypcntanoie acid tort butyl ester
(0.079 g, 0.19 xn~mol) - 25 and N-n~rlnnorpboline ~(22 y~L, 0.20 mmol).
After stirring at room temperature for 16 mss, ~ _. _ _._.___ _ . the
mixture was partitioned between EtOAc-water. The organic phase was washed
with water) 5% KHSO,, saturated Na13C0~ and saturated NaCI solutions, dried
over anhydrous NaiSO, and evaporated to give the crude title compound
(0.090 g, 77%) as a viscous oil. TLC(EtOAehcacane; l :l) Rf = (l.70.  



- 5 D.E~ ~DDZ WO 00l01666 65 PCTIUS99/15074 Part D:
(3S)-3-(N-(N'-(2-tert-Butylphenyl)Oxamyl)AlaninyllAmino-5-(2',3',5',6'Tetra
fluorophcnoxy)-4-Oxo~entanoic Acid tent-Butyl Ester To a solution of
(3S,4RS}-3-[N-(N'-(2-tort-butylphenyl~xamyl)alaninyl]
amino-5-(2',3',5',6'-tetrafluorophcnoxy)-4-hydroxypentanoic acid tort-butyl
ester (0.0.092 g, _ y",r _ _ 5 ca 0.15 mmol) in CHZCl2 (6.5 mL) at room
temperature under nitrogen was added iodobenunc diacetate (0.I88 g, 0.58
mmol) folowed by a catalytic amount of 2,2,6,6-tetramethyl-I piperidinyloxy
free radical ('TEMPO, 0.0046 g) 0.03 mmol). After stirring at room
temptrateae for I6 hrs, the mixt~rse was partitioned between EtOAc-water.
The organic phase was washed with saturated NaHC03 and saturated NaCI
solutions, dried over anhydrous NaZS04 and 10 evaporated to a dryness. The
residue (0.096 g) was purified by preparative layer chromatography on
silica geI eluting with EtOAc-hexane (3:7) to give the title compound
(0.071 g) 77g0) as a coloskss glass. TLC(EtOAc-hexane; 2:3) Rf = 0.60. Part
E: (3S)-3-[N-(N'~2-tert-Butylphenylx?xamyl)AlaninyllAmino-5-(2',3',y,6'_
TetrafluoroQhenoxy~4-Oxo~rntanoic Acid 15 To a solution of
(3Sr3-[N-(N'-(2-tent-butylphenyl)~xamyl)alaninyl]amino-5
(2',3',5',6'-tetraflvoroplsrnoxy~4-oxopentanoie acid, tent-butyl ester
(0.071 g, 0.11 mmot) in CHxCIZ(Z.5 ~. mL}-a~svl~(0.05 a~L) at room
terr~perature under nitrogen was added trifluoroacetic acid (1.5 mL). The
resulting clear soh:tion was stirred at room temperature for 1 hr,
evaporated to dryness and chased with toluene-CHzCh (1:1). The residue
(0.061 g) was `-~ 20 purif ed by preparative layer chromatography on silica
gel eluting with MeOIi-CHiCI= (1:9) to give the title oo~mpound (0.044 g,
69a) as a colorless glass. MS(ES) for Ci~h~F,N30~ (MW 569.51): positive
5?0(M+I17; negative 568(M-H). EXAMPLES 76-87 25 Starting with
(3S,4RS~-3-(alaninyl)amino-5-(2',3',5',6'-tetrafluorophenoxy}
4-hydroxyptntanoic acid tert-butyl ester (see Example 75, Part B) and
following the methods described in Example 75, Parts C through E, the
compounds shown below in Table 7 were also prrparcd:   ,, . WO 00I01666
PCTIUS99/15074~ 66 Table 7 



F 0 H O C02N F _. N~ \ I F'~. O F 0 - O M5(ES)E
x.R~FormuhMWpos.neg.76(2-CFs)PhC~,H"F~N30~58I.40604(M+Na)580(M-H)77(2-Ph)Ph
C~H,~F,N~OT589.50612(M+Na)588(M-H}78(2-PhCHI)PhC~H=sF,N30T603.53604(M+H)602
(M-H)79(2-Ph0)PhCZaHnF,N30,b05.50628(M+Na)~604(M-H)80(3-Pb0)PhC~,H~F,N~O,60
5.50628(M+Na)604(M-H)8I5,6,7,8-tetvahydro-
I-naphthylC~HuF,,NlOy567.49590(M+Na)566(M-H)82I-naphthylC~Iiz,F,N301563.465
86(M+Na)
648(M+K)562(M-H)83PhC~H,~,F,N30~5l3.40552(M+K)SI2(M-H)84(2,6-di-F)PhCulls?F
6N30?549.38572(M+Na}548(M-H) 662(M+TFA)85(4-Ph)PhCi,H~F,N30?589.50
~588(M-H)86(4-Me0)PhC~H,,F,N30~543.43582(M+K)542(M-H}87PhZCHC~HvF,N30~603.5
3642(M+K)642(M-H) s   WO 00/01666 67 EXAMPLE 88 PCT/US99115074 ~ 5 F O O
CO~t F / . _ _. . ._ ~ - ~~ o ~ . _ .. . o ~ a. - ~ o
(3S)-3-(N-(N'-(2'-Pbenoxypbenyt)Oxamyl)Cyclobexylataninyl] 5
Amino-S-(2',3',5',6'-Tetrafluorophenoxy)-4--Oxopentanoic Acld Part A:
(3S}-3-(N-Benzyloxycarbonyl)Amino-5-Bromo-4-Oxopentanoic Acid tertButyl
Ester A sotution of (N-bcnzyloxycarbonyl)aspartic acid, ~i-tert-butyl ester
(2.28 g, 7.06 mmol) and N-methyhnorpholine (0.85 mL, ?.7 mmol) in
tetrahydrofuran (40 mL) at  10 10C (NaCl/ice bath) under nitrogen was
treated dropwise via syringe with isobutyl chloroformate (1.1 mL, 8.5
mraol). After stirring at -10C for 20 min, the mixture was filtered
(sinctered glass) into a pre-cooled receiver (ice bath) washing the filter
cake with additional tetrahydrofuran (approx.IO nil.). The combined
filtrate was treated with excess diazomethanelEtzO solution (prepared from
3.10 g, 21 mmol of 1-methyl-3-vitro-1 15 nitrosoguanidiae) 20 mL 40'/e
KOH/10 ml Et20) at 0C (ice bath) under nitrogen. After stirring at 0C for
15 thin and at room temperature for 30 min, the reaction mixture was again
cooled to 0C and treated with 48/. HBr(2.0 mL,12 mmol)lacetic acid(2.0 mL).
After stirring at 0C for 15 min and at room Lcmperature for 15 min, the
mixture was partitioned between EtOAc-water. 'Ihe organic phase was washed
with water, saturated NaHC03, and saturated NaCI solutions 20 - -dried over
anhydrous NazSO, and evaporated to a dryness. Trituration with hexane gave
the crude title compound (3.32 g) as a yellow oil. TLC(EtOAc-hexane; 1:1)
Rf = 0.60 (intermediate diazoketone Rf = 0.52).   WO 00l01666
PCT/US99/15074 r 



68 Part B:
(3S,4RS)-3-(N-Bcnzyloxycarbonyl)Amino-5-(2',3'LS',6'Tetrafluorophenoxy)-4-H
ydroxypentanoic Acid tent-Hutyl Ester To a soIutio~n of
(3S)-3-(N-benzyloxycarbonyl)amino-5-bromo-4-oxopentanoic acid tert-butyl
ester (0.857 g, 2.14 mmol) and 2,3,5,6-tetrafluorophenol (0. Q10 g, 2.45
mmol) 5 in dimethylformamide (5.0 mL) at room temperature under nitrogen
was added potassium fluoride (0.40 g, 6.9 mmol). After stirring at room
temperature for I6 hrs, the mixture was diluted with EtOAc) washed with
saturated NaHC03 and saturated NaCI solutions, dried over anhydrous NaiS04
and evaporated to a to give the crude tetrafluorophenoxymethyl ketone (
1.08 g, 98%) as a yellow, viscous oil. ?LC(EtOAc-hexane; 1:1 ) Rf = 0.57.
10 To a solution of the above crude ketone ( I .08 g, ca 2.14 nunol} in
ethanol ( 10 mL) at OC under nitrogen was added sodium borohydride (0.057
g) I.5 mmol). After stirring at 0C for 1 hr, the excess reducing agent was
discharged by treatment with acetone ( 1.0 rnL), the mixture concentrated
and the residue partitioned between EtOAc-half saturated NH4C1 solution.
The organic phase was washed with saturated NaHC03 and saturated NaCI
solutions, 15 dried over anhydrous NaiSO,, and evaporated to a dryness. The
residue was purified by flash chromatography on silica gel eluting with
EtOAc-hexane ( 1:3) to give the title compound ( 1.012 g, 94%} as a
colorless oil. TLC(EtOAc-hexane; 1:1 ) Rf = 0.48. Part C: i3S,4RS~-3-
iN-9-Fluorenylmethoxyearbonyl~yclohexylalaninyllAmino-5(2',3',5
f6'-Tetrafluorophenoxy)-4-Hydroxypentanoic Acid tcrt-Butyl Ester 20 To a
solution of
(3S,4RS)-3-(N-benzyloxycarbonyl)amino-5-(2',3',5',6'tetsafluorophercoxy~4-h
ydroxypentanoic acid tent-butyl ester ( 1.0I 2 g, 2.08 mmol) in MeOH (25
mL) was added Z 0'/. Pd-C (0.30 g) and resulting mixture stirred under a
hydrogrn atmosphere (balloon) for 4 hss. The mixture was filttrcd through
Celite washing the filter cake with CHZCI= and the combined filtrates
evaporated to give the crude amine (0.682 g, 93%) as a 25 viscous oil.
TLC(McOH-CHiCIZ; 5:95) Rf = 0.2l . To a solution of
(N-9-fluorrnylmethoxycarbonyl) cyclohexylalanine (0.763 g, 1.94 mmol) in
CHzCh(10 mL) at 0C (ice bath) under nitrogen was added hydroxybenzotriazole
hydrate (0.282 g) followed by
I-ethyl-3-(3',3'-dimethyl-1'aminoprogylkarbodiimide hydrochloride (0.447 g,
2.33 mmol). After stirring at 0C for 10 30 min, the mixture was treated
with the above crude amine (0.682 g, ca l.93 mmol) and the   __ WO 00/01G66
t 69 PCT/US99/15074 reacton allowed to warm to room temperature. After
stirring at room temperature for 3 hrs) the mixture was partitioned between
EtOAc-water. The organic phase was washed with water, 5% KHSO.,) saturated
NaHC03 and saturated NaCI solutions, dried over anhydrous Na~S04 and
evaporated to dryness. The residue was purif ed by flash chromatography
eluting with EtOAc_ -"",r _ _ 5 hexane ( 1:2) to give the title compound (
1.028 g) 73%) as yellow foam. TLC(EtOAc-hexane; 1:2) Rf = 0.20. Part D:
(3S.4RS~-3-(Cyclohexylalaninyt)Amino-S-(2',3',5',6'-Tetrafluorophenoxy)-4Hy
drox-ypentanoie Acid tent-Hutyl Ester A mixture of (3S,4RS)-3- f
(N-9-fluorcnylmethoxycarbonyl)cyclohexylalaninyl] 10
amino-5-(2',3',5',6'-tetrafluorophenoxy}-4-hydroxypentanoic acid tert-butyl
ester ( 1.028 g, 1.4 mmol) and t0% piptridine/dimethylformamide (3.0 mL)
was stirred at room temperature under nitrogen for 2 hrs. The mixture was
diluted with CHZCI=, washed with water and saturated hIaHC03 solution,
dried over anhydrous anhydrous NaZS04 and evaporated to dryness. The
residue was purified by flash chromatography eluting with
isopropanol-CH2C1= 15 (7:93) to give the title compound (0.561 g, 78%) as a
white solid. TLC(MeOH-CH2Clz; 5:95) Rf = 0.43. Part E:
(3S,4RSj-3-~I~t-(N'-(2'-Phenoxyphenyl)Oxamyl~yclohexylalaninyll-Amino5-(2',
3',5',6'-Tetrafluorophenoxy~4-Hydroxypentanoic Acid tent-Butyl Ester To a
solution of N-(2-phenoxyphenyl)oxamic acid (0.064 g, 0.25 mmol, 20 prepared
from 2-phtnoxyanil'rae by the method described in Exaanple 1, Part A) and
(3S,4RS~
3-(cyclohexylaianinyljamino-5-(2',3',5',6'-tetrafluorophenoxy)-4-hydroxypen
tanoic Acid tertbutyl ester (0.124 g, 0.245 mmol) in CHZCI=(5.0 mL) at~ 0C
(ice bath) under nitrogen was added hydroxybenzatriazolc hydrate (0.051 g)
followed by I-ethyl-3-(3',3'-dimethyI-1'aminopropyt)carbodiimide
hydrochloride (0.06I g, 0.32 mmol). After stirring at 0C for 10 



25 min and at roam temperattue for I8 hrs) the mixture was partitioned
between EtOAc-wale;. The organic phase was washed with water, 59~. KHSO,,
saturated NaHC03 and saturated NaCI solutions, dried over anhydrous Na~SO,
and evaporated to give the crude title compound (0.194 g) as yellow foam.
TLC(EtOAc-hexane; 1:2) Rf = 0.40. 5 DFC 2.DQ:   WO 00I01666 PC'f/US99115074
70 Part F:
(3S)-3-(N-(N'-(Z'-Phenoxyphenyl)Oxamyl)CyelohexyIalaninyll-Amino-5(2',3',5'
,6'-Tetrafluorophenoxy)-4-Oxoxypcntanoic Acid tert-Butyl Ester To a
solution of crude (3S,4RS)-3-[N-(N'-(2'-phenoxyphenyl~xamyl)
cyclohexylalaninyl]amino-5-(2',3',S',6'-tctrafluorophenoxy)-4-hydroxypentan
oic acid tort 5 butyl ester (0.l94 g, ca 0.245 mmol) in CH2ClZ (5 rriL) at
room temperature"'""~`under nitrogen was added Dess-Martin Periodinane
(0.150 g, 0.35 mmol). After stirring at room temperature for 2 hrs, the
mixture was diluted with EtOAc, washed with I.0 M Na,Si03, saturated NaHCO~
and saturated NaCI solutions, dried over anhydro~ NaiSO, and evaporated to
a dryness. The residue was purified by flash chromatography on silica gel
eluting with EtOAc-hexane ( 1:3) to 10 give the title compound (0.I42 g,
80'/) as a colorless, viscous oil. TLC(EtOAc-hexane; I :2) Rf = 0.50. Part
G:
(3S)-3-(N-(N'-(2'-Phenoxyphtrr3rl)Oxamyl~lCyclohexylalaninyl)-Amino-S(2',3'
,5',6'-Tetrafluorophenoxy)..4-Oxoxypcntanoic Acid ~- 5 OEC Zp To a solutgon
of (3S)-3-[N-(N'-(2'15 phenoxyphenyl)oxamylkyclohexylalaninyl]
amiteo-5-(2',3',S',6'-tetrafluorophenoxy)-4 oxopentanoic acid, tent-butyl
ester (0.142 g, 0.19 mmol) in CH=C1z(2.0 mL) at room temperature under
nitrogen was added trifluoroaeetic acid ( 1.0 mL). The resulting clear
solution was stirred at room ttnrperature for 0.5 hr, evaporated to dryness
and chased with toluene-CHiCIz (1:1) to give the title compound (0.123 g,
93%) as a white foam. MS(ES) for -~ 20 Cy,H33F,N30, (MW 687.64): positive
688(M+H), 714(M+Na), 726(M+K); negative 686(M-H), 800(M+TFA). EXAMPLES
89-91 Starting with
(3S,4RS)-3-[cyclohexylalaninyl]amino-5-(2',3',5',6'-tetrafluoro- . -- 25 ~
~ phenoxy)-4-hy~oxypentanoic acid tert-butyl ester (see Example 88, Fart D)
and following the ~~~`.~ methods desenbed in Example 88) Parts E through G,
the compounds shown below in Table 8 were also prepared:   ~~ 5 DEC Z002,
WO 00/0166G PCT/US99/15074 f 7I Table 8 



F O O COzhl F H I Rt- N~ O ~ . _ O O F
MS(ES)Ex.R'Form~elaMWpos.nsg.89(2-Ph)PhCs,H33F,N~0-,6?l.64672(M+H)
694(M+Na)670(M-H)
784(M+TFA)90(2-PhCHijPhC~sFI3sF,N30~685.67708(M+Na)684(M-H)
798(M+TFA)911-naphthylC3=H3,F4IVs0~6a5.61668(M+Na)644(M-H) 758(M+TFA)
EXAMPLE 92 5 O O CO~ O CI .. N ~~N O H ! H 1 O O C / . ._ .
(3S}~3-~N-(N'-(5,6,7,8-Tetrabydro-l-Naphthyl)Ozamyl~-Cycloherylalaninyl]
An~eo-5-(2',6'-Diebbrobeezoylory~4-Oxopeutanoic Acid 10 Part A: Aspartic
Acid, ~-tert-Butyl" a-Methyl Ester p-Toluenesulfonate Salt '~'o a solution
of N-(brnzyloxycarbonyl)-L-aspartic acid, /3-tent-butyl ester (10.57 g,
32.7 mmol) in methanoI(20 mL}-CHZCh(30 mL) at 0C (ice bath) was added
portionwise a 2.0 M solution of (trimethylsilyl~iazomethane in hexanes (20
mL, 40 mmol).   WO 00l01666 72 5 DEC 2002 PCT/US99/150T4 After stirring at
0C for 45 min, the excess reagent was quenced with formic acid ( 1.0 mL).
The mixture was washed with saturated NaHCO~ solution, dried over anhydrous
Na2S04 and evaporated to a pane yellow oil (1 l.34 g). The crude product
(11.34 g, ca 32.7 mmol) was taken urn methanol (100 5 mL), treated with
p-toluenesulfonic acid mono hydrate (6.20 g) 32.6 mmol) and 10% Pd-C (0.5
g) and stirred under a hydrogen atmosphere (balloon) for 3 hrs. The mixture
was filtered through Celite and concentrated to give the title compound as
a white solid (12.68 g). Part H:
[(N-BevzYloxycarbonyl~yclohexylalaninyllAspartic Acid, ~-tert-Butyl,
a-Methyl Ester 10 To a solution of (N-benzyloxycarbonyl~cyclohexylalanine
dicyclohexylamine 



salt (0.86b g, 1.77 mrreol) ire CHiCh( 10 mL) at 0C (ice bath) under
nitrogen was added hydroxybenzotriazole hydrate (0.100 g) followed by
1-ethyl-3-(3',3'-dimethyl-1'aminopropylxarbodiimide hydrochloride (0.41 g,
2.I4 mmol). After stirring at 0C for 10 min, the mixture was treated with
aspartic acid, ~-tcrt-butyl, a-methyl ester p-toluenesulfonate salt 15
(0.665 g, 1.77 mmol) and N-methyhnorpholine (0.2 mL, 1.8 mmol)) and the
reacton allowed to warm to room temperature. After stirring at room
temperature for 2.5 hrs, the mixture was _, concentrated and the rtsidue
partitioned between EtOAc-water. The organic phase was washed with water,
5% KHSO,, saturated NaHC03 and saturated NaCI solutions) dried over
anhydrous Na2S04 and evaporated to an oil. Purif catian by flash
chromatography on silica gel eluting 20 with EtOAc-hexane ( I :3) gave the
title compound (0.764 g, 88%) as a viscous oil. TLC(EtOAc-hexane; 1:2) Rf =
0.46. Part C: (3S~-3-[N-(N'-(5,6,7,8-Tetrahydro-1-Naphthyl)Oxamyl~
Cvctohexylaianinyf~Arnino-5-(2',6'-Dichlorobenzoyloxy)-4-Oxopentanoic Acid
-25 .. Starting with [(N-benzyloxycarbonylxyclohexyl-alaninyl]aspartic
acid, ~i-tert- . . butyl, a-methyl ester and following the general methods
described in Example 4, Parts .H through H, gave the title compound as a
white solid. MS(ES) for Cj3H3?C1IN~Oa (MW 674.58): positive 6961698(M+Na);
negative 672/674(M-H)) 786/788(M+TFA).   - _ ~ 5 D.E~ 2DDZ; WO 001016b6
PCT/US99/t5074 73 EXAMPLES 93-99 . Starting with
[(N-bcnzyloxycarbonyl)cyclohexyl-alaninyl]aspartic acid) (i-tertbutyl,
a-methyl ester (see Example 92, Part H}, and following the general methods
described in Example 4, Parts B through H, the eompoemds shown below in
Table 9 werc also prepared: "",r, 5 Table 9 C02H O .'O Rt,.N ~~N B H ~ H I
O O
MS(ES)E:.R~BFormulaMWpos.neg.935,6,7,8-CHzO(2,3,5,6-CsxHssF~sO649.64672(M+N
a)648(M-H)"--tetrahydro-l-tetra-F-Ph)naphthyl945,6,7,8-CH,OPO(Me~hCssH,iN30
sP639.68662(M+Na)638(M-H)tctrahydro-
I-752(M+TFA)naphthyl955,6,7,8-CHiOPOPhiCs~HwNjO~P701.75724(M+Na)700(M+H)tet
rahydro-I-740(M+K)naphthyl96(2-PIsCH~}PhCHiOPO(Me)PhCs~Fi~=N30~P6.75.72698(
M+Na)674(M-H)714(M+K)788(M+TFA)97(2-PhC'l3~PhCHzOPOPhiC"I~,,N30,P737.79760(
M+Na)736(M-H)?76(M+K)850(M+TFA)98(Z-Pb~hCHiOPO(Me}PhC,eHuNsO,P661.68684(M+N
a)660(M-H)?00(M+K)?74(M+TFA)99(2-Ph)PhCHiOPOPh=Cssll~O,P723.75746(M+Na)722(
M-H)762(M+K)836(M+TFA)   ~.- ~ DES ;~OD~ WO 00/0l666 74 EXAMPLE 100
PC"TNS99/15074 O F N ~~O \ F 



.. _ _ .. \ O_ _.. _O .O _ . ` F I y~ . _ COzli ' ' / NH F
(3S)-3-]Nr(N'-(I-Naphthyi)Oxamyl)Homoprolioyl] r~ Amino-5-(2',3', 5',
6'-Tetraforop6enoxy~-4-Oxopentanoic Acid 5 Part A: [N-(
1-Naphtlryl~Oxamyl)Hamoproline To a solution of N-(1-naphthyl~xamic acid
(0.108 g, 0.50 mmol, see Example 1, Part A) in in N-methylpyrroIidone( 1.0
mL)-CH2Ch( I .0 mL) at room temperature under nitrogen was added
O-(7-azabenzotriazol-1-yI~N,N,N',N'-tetramethyluronium hexafluorophate
(0.209 g, 0.55 mmol). After stirring for 20 min, the mixture was treated
with 10 homoproline methyl ester (0.072 g, 0.50 mmol) and
diisopropylethylamine (0.26 mL) 1.5 mmol). Af3a stirring at room
temperature for 4 hrs) the mixture was partitioned between EtOAc-water. The
organic phase was washed with water, 5% KHSO,, saturated NaHC03 and
saturated NaCI solutions, dried over anhydrous NaiSO~ and evaporated to
give crude [N-( 1naphthyl~xamyl]homoproline (0.156 g, 92%) as a colorless
glass. TLC (EtOAc-hexane; 1:1 ) 15 Rf = 0.70. To a solution of the crude
methyl ester (0.156 g, ea 0.46 mmol) in dioxane(0.75 mL)-watcr(0.25 mL) was
added 1.0 N LiOH solution (0.5 mL, 0.5 mmol). Aftrr stirring at mom
temperature for 1 hr, the mixture was acidified with 1.0 N HCl and
extracted with EtOAc. The extract was washed with saturated NaCI solution,
dried over anhydrous 20 NaiSO,, and rragorated~ to give the title compound
(0.105 g, 70%) as a white solid after trituration with EtiO. r   . -~ ~ ~E~
zooa~ WO 00/01666 PCTNS99/15074 t 75 Part B:
~3S,4RS)-3-fN-(N'-(1-Naphthyl)Oxamyl)Homopralinyl)Amino-5-(2',3',5',6'Tetra
fluorophenoxy)-4-Hydroxypentanoic Acid tert-Butyl Ester To a solution of
[N-( 1 naphthyl)oxamyl]homoproline (0.483 g) 1.48 mmol) in ' in
N-methylpyrrolidone(0.5 mL~CHzCI=( 14 mL) at 0C under nitrogen was added
O-(7 _ ""~,~ 5 azabenzotriazol-1-yI~N,N,N',N'-tetramethyluronium
hexafluorophate (0.676 g, l.78 mmol). After stirring for 20 min, the
mixture was treated with a solution of
(3S,4RS~3-amino-5(2',3',5',6'-tetrafluorophenaxy~4-hydroxypentanoic acid
tent-butyl ester (0.540 g, I .54 mmol, see Example 49, Part C) in CH~C1Z
(4.0 mL) followed by diisopropylethylamine (0.50 mL, 2.9 mmol). After
stirring at 0C for 3 hrs and at room temperature for I6 hrs, the mixture
was 10 partitioned between EtOAc-water. The organic phase was washed with
water, 5% KHSO~, saturated NaHCO~ and saturated NaCI solutions, dried over
anhydrous Na2S04 and evaporated to dryness. Purification by flash
chromatography on silica gel eluting with EtOAc-hexane (1:2) gave the title
compound (0268 g, 27%) as a tan foam. TLC (EtOAc-hexane; 1:1) Rf = 0.39. 15
Part C:
(3S)-31T1-(N'-(1-Naphthyl)Oxamyl)Homoprolinyl~Amino-5-(2',3',Si6'Tetrafluor
ophenoxy)-4-Oxoypentanoic Acid tent-Butyl Ester To a solution of
(3S,4RS}-3-(N-(N'-(1-naphthyl)oxamyl)homoprolinyl]amino5-(2',3',5',6'-tetra
fluoropt~eno~cy}.4-hydroxypentanoic acid tert-butyl ester (0.251 g, 0.38
mmol) in CHZCI= (4 mL) at room temperature under nitrogen was added
Dess-Martin 20 Periodinane (0.201 g, 0.475 mmol}. After stirring at room
temperature for 30 min, the mixture was diluted with EtOAc, washed with 1.0
M Na2Sz03, saturated NaHC03 and saturated NaCI solutions, dried over
anhyctrous Na2S04 and evaporated to a dryness. The residue was purified by
flash chromatography an silica gel eluting with CH2C1=-EtiO-hexane ( 1:2:2)
then EtOAchcxane ( I :2} to give the title compound (0. I b0 g, 64%) as a
white foam. TLC(EtOAc-hexane; 25 1:1 ) Rf = 0.57. . Part D:
(3S,4RS)-3-[I3~N'-(1
Naphthylx?xamyl)HomoprolinyllAmino-5-(2',3',5',6'Tetrafluoropbenoxy)-4-Oxoy
pentanoic Acid To a solution of
(3S}-3-[N-(N'-(1-naphthyl~xamyl)homoprolinyl]amino-5
(2',3',5',6'-tetrafluorophcnoxy}-4-oxopentanoic acid tent-butyl ester
(0.152 g, 0.23 mmol) in 



,.- 5 DE,C 2002. wo oo~o~sss i 76 PCTJUS99/15074 CHiCIz(1.0 mL)-anisole(0.4
mL) at room temperature under nitrogen was added trifluoroacetic acid ( 1.0
mL). The resulting clear solution was stirred at room temperature for 1 hr,
evaporated to dryness and chased with toluene-CH~Ch ( I :1 ). The residue
was triturated with hexane to give the title compound (0.103 g) 74%) as an
off white solid. TLC(MeOH-CH~Ch; I :9) Rf = ~ ' 5 0.33. MS(ES) for
C2yHZ5~4N3O7 l" 603.53): positive 626(M+T1a); negat'-ive 602(M-H). EJfAMPLE
1Ul ~ _,~ '- O F N~O ~ F \ O O O ~ F I / CO2H Nli
(3S~-3-[N-(N'-(I-Nap6thyl)Oxarnyl)Indolinc~2-Carbonyl] 10 . Amino-5-{2',3',
5', 6'-Tetr~afluorophenoxy~4-Oxopentaaoic Acid -~ '~ ~~- -' _" Part A: [N-(
1-Naphthyl~?xamy111ndoline-2-Carboxylic y0.cid Ethyl Ester To a solution of
N-(1-naphthyl~xamic acid (2.37 g) 11 mmol, see Example 1, Part A) in in
N-methylpyn olidone(7.0 mL~CHZCIz(40 mL) at 0C (ice bath} under nitrogen
was added I,1'-earbonyldiimidazole (l.96 g, I2.1 mmol).After stirring at OC
for 1.5 hrs and 15 at room temperature for 0.5 hrcs,
(S~indoline-2-carboxylic. acid ethyl ester hydrochloride {1.25 g) 5.5 mr~l)
and diiscrpropylethylamine {I.I mL,.6.4 mmol) was added. After stirring at
room .._ temperature fog I8 hrs) the mixture was diluted with EtOAc) washed
successively with 5% KHS04, saturated I~IaI3C0~ and saturated NaCI
solutions, dried over anhydrous Na~SO, and evaporated to dryness. The crude
product was purified by flash chromatography on silica gel 20 eluting with
CH~Ch-Et,O-hexane ( I : I :3) to give the title compound (0.472 g, 22%} as
a pale yellow oil. TLC(CHiCh-Etz4-hexane; I : I :3) Rf = 0.48.   5 DEC 2002
WO 00!0l666 PCT/US99/1 S074 77 Part B:
(353-[N-(N'-(1-Naphthyl)Oxamyl)lndoline-2-CarbonyllAmino-5-(2',3', 5',
6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid Starting from {N-(
1-naphthyl)oxamyl]indoline-2-carboxylic Acid ethyl ester, - and following
the methods described in Example 100) Parts A through D, the title compound



.",~"~ _ 5 was also prtpared. MS(ES) for C3zH23F,N30, (MW 637.54): positive
660(M+Na),676(M+K); negative 636(M-H),672(M+Cl), 750(M+TFA). t EXAMPLE l02
F COzH F O N O i I N ~ O F H O ~ O F 10 (3S}-3- f
N-(N'-(1-Naphthyt)Oxamyl)Cyclohexylglycieyl] Amio-5-(2',3', 5',
6'Tctraflnorop6enory~4-Oxopentstnoic Acid Part A: (3S,4RS)`3-f
(N-9-Fluorenylmethoxycarbonyl)Cyclohexyl$lycinyl)Amino-5
(2',3',5',6'-Tetrafluorophenoxy~4-Hydroxypentanoic Acid tert-Butyl Ester To
a solution of (N-9-fluorrnylmethoxycarbonyl) cyclohexylglycine (0.514 g, 15
1.35 mmol) and (3
S,4RS)-3-amino-5-(2',3',5',6'-tetrafluorophenoxy)-4-hydroxypentanoic acid
tert butyl ester (0.479 g, t .36 mmol, see Example 88, Part C) in CH=CI=(
10 mL) at 0C (ice bath) under nitrogrn was added
O-(7-azabenzotriazoi-I-yl)-N,N,N',N'-tctramethyluronium hexafluorophate
(O.Gt 9 g, 1.62 mmol) and diisopropylethyIamine (0.47 mL, 2.7 mmol). After
stirring at 0C for 3 hrs, the reaction was allowed to warm to room
temperature. After stirring 20 at room temperature for 16 hrs, the mixture
was partitioned between EtOAc-water. ?he organic phase was washed with
water, 5% KHSO,, saturated NaHCO~ and saturated NaCI solutions, dried over
anhydrous NaZSOs and evaporated to dryness. The residue was purified by
flash   WO 00/01666 78 - ~= 5 ABC 2002l PCTNS99/I 5074 chromatography
eluting with EtOAc-hexane ( 1:2) to give the title compound (0.481 g, 50%)
as a white solid. TLC(EtOAc-hexane; I :2) Rf = 0.42. Part B: (3S,4RS~3
jCyclohexylglycinyl]Amino-5-(2',3',5',b'-Tetrafluoro~oxy)-4Hydroxypentanoic
Acid tcrt-Butyl Ester .....r -  5 A solution of (3S,4RS)..3-[(N-9
fluorenylmethoxycarbonylkyclohexylglycinyl]
amino-5-(2',3',5',6'-tetrafluorophenoxy)-4hydroxypentanoic acid tent-butyl
ester (0.478 g, 0.67 mmol) in piperidine(0.1 mL~dirnethylformamide(2.0 mL)
was stirred at,room temperature under nitrogen for 1 hr. The r "~ L --
mixture was diluted with EtOAc, washed with water and saturated NsCI
solution) dried over 10 anhydrous anhydrous NazSO, and evaporated to
dryness. The residtx was purified by flash 



chromatography eluting with EtOAc-hexane (1:2) to give the title cornp~DUnd
(0.121 g, 45%) as a white solid. TLC(MeOH-CH=Ch; 5:95) Rf = 0.38. Part C:
(3S,4RS)-3-[Tl-~N'-(
1-Naphthyl)Oxamyl)Cyclohexyi~h~cinyllAmino-Si2',3'LS',b'-Tetrafluoraehenoxy
~4-Hydroxypentanoi~ Acid tert-Butyl Ester 15 To a solution of
N-(1-naphthyI)oxamic acid (0.088 g, A.41 mmol, see Example 1, Part A) and
(3S,4RS)-3-(cyclohexylglycinyl)amino-5-(2',3',5',6' tetrafluorophenoxy~4- -
- hydroxypentanoic acid tert-butyl ester (0.110 g, 0.27 mmol) in
Nrrn~hylpyrrolidone(0.5 mL)CHiCIZ(3.0 mL) at 0C under nitmgen was added
O-(7-azabcnzottiazol-1-yI~N,N,N',N'tetramcthyluronium hexafluorophate
(0.I25 g, 0.32 mmol) and diisopropylethylamine (90 uL,, 20 0.54 mmol).
After stirring at 0C for 3 hrs and at room temperature for 16 hrs, the
mixture was partitioned between EtOAc-water. The organic phase was w~sh~d
with water, 5% KHSO,, saturated NaHC03 and saturated NaCI solutions, dried
ovei anhy~ous NaZSO, and evaporated to dyncss. ?he residue was purified by
flash chromatography on silica gel eluting with EtOAchexane ( I :2) to give
the title compound (0.094 g) 501) as a white foam. TZ,C(EtOAc-hexane; 25 1:
t ) Rf = 0.50. Part D: (3S)-3-
'-(I-NaphthYlx?xamyl~yclohexylglycinyl~Amino-5(2',3',5',b'-Tetratluoropheno
xy}-4-Oxoypentanoic Acid terE-Butyl Ester To a solution of
(3S,4RS)-3-[N-(N'-(1-naphthyl~xamyl)cyclohexylglycinyI]
amino-5-(2',3',5',6'-tetrafluorophenoxy)-4-hydroxypentanoic acid ttrt-butyl
ester (0.082 g,   - - ~ ~~G 2002 _ WO 00/01666 PCT/US99/15074 79' 0.12
mmol) in CHICIz(1 mL)-CHjCN(2 mL)-DMSO(0.2 mL) at room temperature under
nitrogen was added Dess-Martin Periodinane (0.145 g) 0.34 mmol). After
stirring at room temperature for 1 hr) the mixture was diluted with EtOAc,
washed with 1.0 M NaiSz03, saturated NaHC03 and saturated NaCI solutions,
dried over anhydrous NaiS04 and evaporated . . . .""", . _ _ 5 to a
dryness. The residue was purified ~by flash chromatography on silica gel
eluting with EtOAc-hexane (1:2 then 1:1) to give the title compound (0.068
g, 83%) as a tan foam. TLC(EtOAc-hexane; l : l) Rf = 0.63. Part E:
(3S~,4RS)-3- -(N'-(1-Naphthyl)Oxamyl) Cyclohexylglycin IlAmino-St `,
(~2~3',5',b'-Tetrafluorophenoxy~4-Oxoypentanoic Acid 10 To a solution of
(3S3-(N-(N'-(1-naphthyl~xamyl) cyclohexylglycinyl)
amino-5-(2',3',5',6'-tetrafluorophenoxy)-4-oxopentanoie acid tent-butyl
ester (0.0b5 g, 0.23 mmol) in CHZCh(1.0 mL~anisole(0.2 mL) at room
temperature under nitrogen was added trifluoroacetic acid (1.0 mL). The
resulting clear solution was stirred at room temperature for 30 min,
evaporated to dryness and chased with toluene-CHZCIZ ( 1:1 ). The residue
was 15 triturated with Et20 to give the ritle compound (0.034 g, 56%) as an
off white solid. TLC(MeOH-AcOH-CHZCIZ; 1:1:32) Rf = 0.45. MS(ES) for
C3,HZ9F41V3O, (MW 631.58): positive b54(M+Na); negative 630(M-H). . _)
EXAMPLES 103-109 20 Starting from
(3S,4RS~3-amino-5-(2',3',5',b'-tetrafluorophenoxy~4-hydroxy pentanoic acid
tent-butyl ester (see Example 88, Part C) and following the general methods
described in Exampk 102, Parts A through E, the compounds shown below in
Table 10 were 



also prepared:   - .- 5 D~C~ ZOD2 WO 00/01666 PCTIUS99/15074 80 Table 10 i
a F C02H F O _ . ._ _ _ ~ ~ .~" __ _ H ~ o o O
MS(ES)Ei.AFormulaMWpos.neg.l03norleucineC~HnF,N30
'605.54628(M+Na)604(M-H)644(M+K)640(M+Cl)718(M+TFA)l04(t-butyl)glycineC~HnF
4Na0605.54606(M+H)604(M-H)628(M+Na)640(M+CI)644(M+K)718(M+TFA)I05(t-butylbl
aniMCioH~F,N3O619.57620(M+H)618(M-H)642(M+Na)732(M+TFA)658(M+K)106pheaylgly
cineC~,H~F,N30625.53626(M+H)624(M-H)648(M+Na)660(M+Cl)664(M+K)738(M+TFA)I07
phenylalaaineC3ZHuF4T130639.56640(M+H)638(M-H)662(M+Na)674(M+CI)678(M+K)712
(M+'TFA)108homaphenylalanineC33F1~?F,N30653.59654(M+H)652(M-H)~676(M+Na)688
(M+Cl)692(M+K)766(M+TFA)I09I-ammocyclopentaueC~.,Hu,F,N30603.53626(M+Na)602
(M-H)carboxylic acid~642(M+K)   5 DEC 2002.' WO 00I01666 8I EXAMPLE 110 F O
O C02H F N ~~f~ O H ' H O O F 1 ~S'o
(3S).-3-[N-(N'-(I-Naphthy~OxaaQyl)Meth'roninyl(Sulfoxide)] Amino-S-(2',3',
5', G'-Tetranoorophenoxy~4-Oxopentanoic Acid PCT/US99/15074 5 Part A:
~,3S,4RS~3- -(N'-(1-Naphthyl~xamyl)Methionin
I]Amino-5-(2',3',5',6'Tetrafluorophenoxy)-4-Hydroxypentanoic Acid
tert-Butyl Ester Starting from (N-9-fluorenylmethoxycarbonyl) methionine
and following the methods described in Example 102, Parts A through C) the
title compound was also prepared. TLC(EtOAc-hexane; 1:2) Rf = 0.39. IO Part
B: ~3S~-3-(N-(N'-(I-NaphthylX)xamyl)Methioninyl(Sulfoxide )Amino-5
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxoypentanoic Acid tert-Butyl Ester 



To a solution of (3S,41tS)-3-[N-(N'-(1-naphthyl)oxamyl)methioninyl]amino-5
6` (2',3',5',6'-tetrafluorophenoxy)-4-hydroxypentanoic acid tent-butyl
ester (0.251 g, 0.37 mmot) ~ CH2CI=(4.0 mL) at room temperature under
nitrogen was added Dess-Martin Periodinane 15 (0.203 g) 0.48 rnmol). After
stirring at room temperature for 1 hr, the mixture was diluted with EtOAc)
washed with 1.0 M NaZSz03, saturated NaHC03 and saturated NaCI solutions,
dried over anhydrous NaZSOs and evaporated to a dryness. The residue was
purified by flash chmmatogrzphy on silica gel eluting with EtOAc-hexane (I
:2 then 1:1 ) followed by MaOHCHzCII (5:95 then I:9) to give a mixture of
two isomeric sulfoxides (0.225 g); TLC(McOH 20 CHZC1:;1:9) Rf s 0.48 and
0.43. The mixture was re-chromatograhed on silica gel eluting with
lsopropan0l-CHZCl2 (2.5% to 5% to 10%) to give sulfoxid~ isomer A (less
polar, 0.051 g), sulfoxide isomer B (more polar) 0.086 g) and a mixture of
isomers A and B (0.040 g). Both isomers have virtually identical mass
spectra. MS(ES) for C32H33F,,N3OsS (MW 695.68): positive 7I8(M+Na);
negative 694(M-H).   W O 00!0I 666 f 82  ,, 5 pEC 2002 PCT/US99/15074 Part
C:
(3S,4RS)-3-(N-(N'-(1-Naphthyl)Oxamyl)Methioninyl(Sulfoxide)~Amino-5(2',3',5
',6'-Tetrafluorophenoxy)-4-Oxoypentanoic Acid f~ x`- 1 To a solution of
(3S)-3-[N-(N'-(1-naphthyl~xamyl) methioninyl(sulfoxide))
amino-5-(2',3',5',6'-tetrafluorophenoxy)-4-oxopentanoic acid tert-butyl
es~(isomer A, 0.046 5 g, 0.07 mmol) in CHzCl2(2.0 mL~anisole(0. I mL) at
room temperature under- nitrogen was added trifluoroacetic acid (1.0 mL).
The resulting clear solution was stirred at room temperature for 30 rnin,
evaporated to dryness and chased with toluene-CH,CIz ( 1:1 ). The residue
was triturated with EtZO-hexane to give the title compound, isomer A (0.034
g, 81 %) as an off white solid. TLC(MeOH-AcOH-CHZCIa; I :1:32) Rf = 0.20.
MS(ES) for C~8H2sF4I3308S 10 (MW 639.57): positive
640(M+H),662(M+Na),678(M+K); negative 638(M-H), 752(M+TFA). Under the same
conditions sulfoxide isomer B (0.08l g) 0.12 mmol) gave the title compound,
isomer H (0.055 g, 74%). MS(ES) for CzaH~F~N30,S (MW 639.57): positive
640(M+1-I),662(M+Na),678(M+K); negative 638(M-H),674(M+Cl), 752(M+TFA). 1 S
EXAMPLE 111 _ . _. . . o _ _ N N Y -H .. _ . _ p O p ~CO~ . . NH \ . _. ..
_ . ._... .__ _ _ _._E3~~~~~-fl-Ns~phtlrynOxamy>)Homoprolinyl] _ - _ .. _
_... _ ..__ _ _ . _ _ _ A>~sa~4-Oxobutaaoic Acid Part A: ~ (3S3-[N-(N'-( 1
Naphthyl~hcamyl)HomoprolinyllAmino-4-Oxobutanoic -- - -- - - ----- -- ~ - '
20 Acid (tert~-Butyl Ester Semicarbazone To a solution of
E1V-(I-naphthyl~xamyl]homoproline (0.103 g, 0.32 mmol) see Example I00)
Part A) in CHZCIZ (3.0 mL) at 0C under nitrogen was added was added
hydroxybrnzotriazole hydrate (0.058 g) followed by
I-ethyl-3-(3',3'-dimethyt-1'   5 DEC 2002 - WO 00/01666 PCT/US99/15074 83~ 



aminopropylxarbodiimide hydrochloride (0.91 g, 0.47 mmol}. After stirring
at 0C for 10 min, the mixture was treated with (3S~amino-4-oxobutanoic acid
(tert)-butyl ester semicarbazone, p-toluenesulfonate salt (0.127 g, 0.32
mmol) and N-methylmorpholine (42 y~L, 0.38 mmol). After stirring at 0C for
2 hrs, the mixture was concentrated and the residue partitioned .."", _ _ 5
between EtOAc-5% KHS04. The organic phase was washed with 5% KHSO,,
saturated NaHC03 and saturated NaCI solutions, dried over anhydrous NazS04
and evaporated to give the crude title compound (0.119 g, 70%) as a
colorless glass. Part B: (3S)-3-fN-(N'-(1-Naphthyl~x
myl)Homoprolinyl]Amino-4-Oxobutanoic Acid Semicarbazone 10 To a solution of
(3S)-3-[N-(N'-(1-naphthyl)axamyl)homoprolinyl]amino-4oxobutanoic acid
semicarbazone tent-butyl ester (0.119 g, 0.21 mmol) in CH2C12(2.0 mL)
anisole(0.05 mL)-water(0.05 mL) at room temperature under nitrogen was
added trifluoroacetic acid (0.32 mL). The resulting clear solution was
stirred at room temperature for 18 hrs) evaporated to dryness and chased
with toluene-CH2C12 ( 1:1 ). The residue was 15 triturated with Et20 to
give the title compound (0.079 g, 74%) as a white solid. . . Part C:
(3S3-(N-(N'-(1-Naphthyl)Oxamyl)HomoprolinyllAmino-4-Oxobutanoic .._ _
.._._. _ _ _ ___ Acid A suspension of
(3S)-3-[N-(N'-(1-naphthyl~xamyl)homoprolinyl]amino-4 ;y J oxobutanoic acid
semicarbazone (0.079 g) 0.16 mmol) in 37% aqueous fonmaldehyde(0.6 mLr 20
acetic acid(0.6 rnL}-methanol( 1.8 mL) was stirred at room temperature
under nitrogen for 18 hrs. The resulting ekar solution was diluted with
water and mixture concentrated on a rotovap. --- - _ The aqueous solution
was then frozen and lyophilized. Tlie residue was taken up in methanol,
---. -filtered through Celite and filtrate evaporated to dryness.
Trituration of the residue with Et~O - ~ ~ . gave the title compound (0.037
g, 53/.) as a white solid. MS(ES) for CuH~IV30~ (MW . ... _ 25 425.44):
positive 448(M-~Na); negative 424(M-H). _ . _._. _ _ _ _ __.__ ___.-_ _   .
- 5 D~~ 2p02, WO 00l01666 84 EXAMPLE 112 O O CO~I-I ~~N H H O ~ ._ N ~tH '
N=N (3S3-[N-(N'-(2-(1H-Tetrszol`5-y1)Phenyl)OxamynValinyl)
Amino-4-Oxobntanoic Acid ,. 



5 Part A: 2-(1'-Phenylmcthyl-5'-Tetrazolyl)Aniline Hydrochloride
PC'fIUS99/1507A A solution of 2-cyano-acetanilide (0.801 g, 5.0 mmol) and
tri-n-butyltin a2ide (2.05 mL, 7.5 mmol) in anhydrous toluene (IO mL) was
heated at xeflux for 48 hrs. The mixture was allowed to cool to room
temperature and treated with 2.0 N HCl in EtiO (5.0 mL). The resulting
precipate was collected by suction, washed with hexane and dried in vacuo
to 10 give 2-(1H-tetrazol-5-yl)acetanilide (0.917 g, 90%) as a white solid.
To a suspension of 2-(1H-tetrazol-5-yl)acetanilide (0.203 g, 1.0 mmol) in
tetrahydrofurarr (2.0 mL) at 0C under nitrogen was added triethylamine
(0.170 mL) 1.2 mmol} ~ -  and benzyl bromide (0.I25 mL, 1.05 mmol). After
stirring at 0C for 3 hrs and at room temperature for I6 hrs, the mixture
was partitioned between EtOAc-water. The organic phase = ,.~ 15 was washed
with saturated NaHC03 and saturated NaCI solutions, dried over anhydrous
Na2S04 and evaporated to a dryness. The residue was triturated with hexane
to give 2-( 1'phcnylmethyl-5'-tet:azolyl)acetanilide (0.2I 8 g, 74%) as a
white solid. 'H-NMR indicates that the product is a single segioisomer.
Assignment of rcgiochemistry should be considered tentative. `H-NMR(CDC13}:
5 2.22 ppm (3H,s), 5.84 (2H,s), 7.1 b ( 1 H, dt, J = 7.8,1.5 Hz), 7.40 20
(6H, m), 8. I9 (IH, dd) J = 7.8; I.5 Hz), 8.63 (1H, d, J = 8.4 Hz). I0.58
(1H, bs). - A mixture of 2-( 1'-pheuyhnethyl-5'-tetrazolyl)acetanilide
{0.216 g, 0.74 - . mmol) and 10/. aqueous HCl (3.0 mL) was refluxed for I8
hrs. The mixture was evaporated to dryness and the residue triturated with
EtiO to give the title compound (0.187 g) 88%) as a white solid.   _ WO
00/0l666 r 85 Part B: N-[2-( I'-Phenylmethyl-S'-TetrazolYl)PhenyllOxamic
Acid 5 DEC 2002 PCT/US99/15074 To a solution of
2-(1'-phenylmethyl-5'-tetrazolyl)aniline hydrochloride (0.177 g, 4.615
mmol), 4-dimethylaminopyridine (0.008 g, 0.065 mmol) and triethylarnine
(0.19 mL, _ . 1.4 mmol) in CHzCl2 ( 1.0 mL) at OC (ice bath) under nitrogen
was added methyl oxalyl __ S chloride (62 pL) 0.67 mmol). After stirring at
0C for 2 hrs, the mixture was allowed to come to room temperature, stirred
for 18 hrs and then partitioned between EtOAc-5% KHS04. The organic phase
was washed with saturated NaCI solution, dried over anhydrous Na2S0, and
evaporated to dryness. The crude methyl ester (0.207 g, I ca 0.615 mmol)
was taken up in dioxane (2.0 t 10 mL) and treated with 1.0 N LiOH solution
(0.68 mL, 0.68 mmol) and stirred at room temperature for I hr. The mixture
was acidified with 1.0 N HCl and extracted with EtOAc. The extract was
washed with saturated NaCI solution, dried over anhydrous NaZSO., and
evaporated to dryness. Trituration of the crude product with hexane gave
the title compound (0.l2 I g, 6I %) as a white solid. 15 Part C:
(3S~.3-fN-(N'-(2-(I'-Phenylmethyl-5'-T~trazolyl)Phenyl)Oxamyl)Valin~ll
Amino-4-Oxobutanoic Acid Semicarbazone tert-Butyl Ester ' To a solution of
N-[2-(1'-phenylmethyl-5'-tetrazolyl~henyl]oxamic acid (0.065 g, 0.20 mmoI)
in CHiCh(2.0 mL) at 0C u3nder nitrogen was added hydroxybenzotriazok
hydrate (0.037 g) followed by 1-ethyl-3-(3',3'-dimethyl-1'-aminopropyl~
~'-~ 20 carbodiimidc hydrochloride (0.058 g) 0.30 mmol). After stirring at
0C for 10 min) the mixture was treated with
(3S3-(valinyl)amino-4-oxobutanoie acid (tert)-butyl ester semicarbazone
(0.066 g) 0.20 mmol, prepared by the method descn'bed for the corresponding
leucine analogue in Example I, Parts B and C) and N-methylmorpholine (26
pL, 0.24 mmol). After stirring at room tcmperatuse for 16 hrs) the mixture
was partitioned between EtOAc-water. The organic 25 phase was washed with
water, 5% KHS04, saturated NaHC03 and saturated NaCI solutions, dried over
aaahydrous N~SO,, and evaporated to give the crude title compound (0.090 g,
62%) as a colorless glass.  



~ p~C' 2002.' ,. WO 00/01G66 PCT/US99/15074 r . 86 Part D:
~S~3-[N-(N'-(2-(1'H 5'-Tetrazolyl)Phenyl)Oxamyl)Valinyl)Amino-4Oxobutanoic
Acid Semicarbazone tent-Butyl Ester To a solution of crude
(3S)-3-[N-(N'-(2-(I'-phenylmethyl-5' tetrazolyl)phenyl)
oxamyl)valinyl]amino-4-oxobutanoic acid semicarbazone tent-butyl ester 5
(0.089 g, ca.0.14 mmol) in MeOH (I .0 mL) was added 10% Pd-C (009` g) arid
resulting mixture stirred under a hydrogen atmosphere (balloon) for 48 hrs.
The mixture was fiitcrcd through Celite washing the filter cake with CHZCIz
and the combined filtrates evaporated to dryness. Tht residue was
triturated with Et20 to give the title product (0.060 g, 79%) as a white
solid. , , 10 Part E: ~ S~3-[N-(N'-(2-( I'H 5'-Tetrazolyl~Phenyl)Oxamyl)V
alinyllAmmo-4Oxobutanoic Acid Semicarbazone To a sohrtion of
(3S)-3-[N-(N'-(2-(1'H 5'-tetrazolyl~henyl)oxamylrraiinyl]
amino-4-oxobutanoic acid tcrt-butyl ester (0.058, 0.I1 mmol) in CHiCh(I.0
mL~anisole(0.05 mL) at room temperature under nitrogen was added 6.0 M
HCVAcOH ( I .0 mL). The resulting 15 solution was stirred at room
temperature for 18 hrs, evaporated to dryness and chased with toluene-CH2Ch
( I : I ). The residue was triturated with Et20 to give the title compound
(0.048 g) 92'/0) as a white solid. Part F: (3S)-3-[N-(N'-(2-(1'H
5'-Tetrazolyl)Phenylx?xamyl)Valinyl~Amino-4Oxobutanoic Acid 20 A solution
of (3 S)-3-[N-(N'-(2-( I'H 5'-tetrazolyl~henyl~xamyl)valinyl]
amino-4-oxobutarioic acid semicarbazane (0.048 g, 0.10 mmol) in 37% aqueous
fornraldchyde(0.4 mL~acctic acid(0.4 mL)-methanol(1.2 mL) was stirred at
room temperature under nitrogen for 18 hrs. The resuhing clear solution
.was diluted with water and mixture concentrated on a rototvap. The aqueous
soiutian was then frozen and lyophilized. The residue 25 was taken up in
methanol, filtered through Celite and filtrate evaporated to dryness.
Trituration of the residue with Et=O gave the title compound (0.025 g, 59%)
as a white solid. MS(ES) for C,~HZ,N~Oa (MW 43I.41): positive 454{M+Na);
negative 430(M-H).   WO 00I01666 - - : 5 pEC ~DOZ PCT/US99II5074 87 EXAMPLE
113 O O C02fI H H H I - -  O ^ O "~,,~ _ _ _ ,. .. ,
(3S~-3-[N-(N'-(1-Adamantanyl)Oxamyl)Valinyl] Amino-4-Oxobutanoic Acid 5
Part A: (3S)-3-(N-(9-Fluorcnylmethoxycabonyl)Valinyl~Amino-4-Oxobutanoic
Acid (tert-Butyl) Ester Semicarbazonyl-4-[2'-(4-Ethyl-Phrnoxyacetyl)1 



,_ Aminomethylpolystrene Aminomethylpolystryene resin ( 10.0 g, I 00-200
mesh, 0.71 meq/g) was placed in a 200 mL filter tube equipped with a vacuum
stopcock and glass frit and washed 10 successively with CHZCh(50
mL~dimethylformamide(50 mL), diisopropylethylamine(5
mL)/dimethylformamide(30 mL), dimethylformamide (2 X 50 mL) and
tetrahydrofuran (30 mL). The resin was suspended in tetrahydrofuran(20
mL)/N-methylpyrolidinone(20 mL) with nitrogen agitation through the bottom
of the frit and treated with diiospropylethylamine ( 1.9 mL, I0.9 mmol) and
(353-(9-fluorenyimethoxycabonyl)amino-4-oxobutanoic acid (tcrt 15 butyl)
ester semicarbazonyl-4-[2'-(4-ethyl-phenoxyacctic acid)] (2.24 g, 3.56
mmol). After a11 of the solid had dissolved (approx. 10 min), the mixture
was treated with pyHOP otriazol lax -tris olidin 1 ho honium hexafluoro h
hate 2.78 5.34 mmol Y Y ~-PYr Y ~ sP p ~P . 8, ) in one portion. After
mixing by nitrogen agitation for 3 hrs, the supernatant was removed by
suction and the resin washed succesively with tetrahydrofuran (2 X SO mL))
20 dimethylformamide (3 X 50 mL) and CH~Ch (2 X 50 mL). Unreacted amine
groups were capped by treatment with a mixture of acetic anhydride( 10 mL)/
dimethylformamide(30 mL~diisopropylethylaminc( I .0 mL). Afta mixing by
nitrogen agitation far I hr, the . .  supernatant was removed by suction
and the resin washed with dimethylformamide(4 X 50 mL). 25 The resin was
treated with piperidine( 10 mL~ dimethylformamide(40 mL) and mixed by
nitrogen agitation for 1 hr. The supernatant was removed by suction and the
resin washed with dimethylformamide(4 X 50 mL) and tetrahydrofuran (50 mL).
- .  .5 DEC ZD.AZ ' WO 00/01G66 PCTIUS99/15074 88~ The resin was suspended
in tetrahydrofuran(20 mL~N-mcthylpyrolidinone(20 mL), treated with
N-(9-fluorenylmethoxycabonyl)valine (3.63 g, l0.7 mmol),
diisopropylethylamine (5.7 mL) 32.7 mmoI) and pyBOP (8.34 g, 16.0 mmol) and
mixed by nitrogen agitation for 2.5 hrs. The supernatant was removed by
suction the. sesin washed  S succesively with dimethylformamide (3 X 40 mL)
and CH~Cl2 (3 X 40 mL), methanol (2 X 40 mL) and EtiO (2 X 40 mL). The
resin was dried in vacuo to give the title product ( 12.69 g, quanitative).
Based on the starting scmicarbaxone-acid, the resin loading was calculated
as approximately 0.28 meqlg. .. Part B:
~3S~3-[N-~l~I'-(1-Adamantanyl)Oxamyl)Valin-yllAmino-4-Oxobutanoic Acid 10
An aliquot of the Part A resin (0.125 g, ca 0.035 mmol) was placed in a G
niL. SupelcoT"' fitration tube equipped with a 20pm polyethylene frit,
treated with piperidinedimethylformamide ( 1.0 mL, 1:4 vlv) and mixed on an
orbital shaker for 1 hr. The supernatant was removed by suction and the
resin washed with dimethylformamide (4 X 1.0 mL) and CHZCI= (3 X 1.0 mL).
The resin was treated with 0.5M iPrZNEt in N-methylpyrolidinone (0.40 15
mL, 0.20 mmol)) (I-adamantanyl)oxamic acid (0.0246 g, 0.11 mmol) and 0.25M
O-(7 azabenzotriazol-I yl)-N,N,N',N'-tctramethyluronium hexafluorophate in
Nmethylpyrolidinone (0.40 mL, 0.10 mmol). The mixture was mixed on an
orbital shaker under 



an nitrogen atmosphere far I6 hors. The supernatant was removed by suction
and the rosin t~ ~ washed succesively with dimcthylformamide (3 X 1.0 mL)
and CHZC1Z (3 X 1.0 mL), methanol i 20 (2 x l.o mL) and ~t2o (2 x l.o mL).
The resin was treated with 1.0 mL of CHZCI= and allowed to re-swell for 15
min. The solvent was removed by suction and the resin treated with
trifluoroacetic acidCH~Ch-anisole (1.0 mL, 4:3:1 v/v!v). After mixing on an
orbital shaker under nitrogen for 5.5 hrs, the supernatant was removed by
suction and the resin washed with CH2Clx (4 X 1.0 m,L). 25 The resin was
treated with 37% adueous formaldehyde-acetic
acid-tetrahydrofufantrifluoroacetic acid (I.0 mL, 1:l:5:0.025 v/v/v/v) and
mixed on an orbital shaker under nitrogen for 4.5 hrs. The supernatant was
collected by suction, the resin washed with tetrahydrofuran (3 X 0.5 mL).
The combined filtrates were blown down under nitrogen. The residue was
taken up in methanol (0.5 mL), filtered and applied directly to a 3 mL
SupelcoT"   WO 00I01666 89. . 5 pEC 2002 PCTIUS9911507d LC-18 reverse phase
extraction tube which had been pre-conditioned with water, and eluted
successively with 3 mL each of 10% MeOH-water, 30% MeOH-water, 60%
MeOH-water and 90% MeOH-water. The product-containing fractions (TLC) were
combined and evaporated to d 'ryness to give the title compound (0.0114 g,
77%) as a colorless glass. TLC(AcOH-MeOH S CHZCh; 1:1:20) Rf = 0.23. MS(ES)
for C=,H3,N306 (MW 421.49): positive 444(M+Na)) 460(M+K}; negative
420(M-H), 534(M+TFA). )EXAMPLES 1l4-l27 Starting with
(3S)-3-[N-(9-fluorenylmethoxycabonyl)valinyl]amino-410 oxobutanoic acid
(tent-butyl) ester semicarbazonyl-4-[2'-(4-ethyl-phenoxyacetyl)]
aminomethylpolystrene (see Example 113, Part A) and following the methods
described in Example 113, Part B, the compounds shown below in Table 11
were also prepared: t   WO 00l01666 ~- 5 OFC `2002 PCT/US991I54?4 90 Table
11 r 0 o co2H H - H ~ ~ __ /\
MS(ES)Ei.R'FormulaMWpos.neg.114PhC,~Hx,N30b363.37386(M+Na)362(M-H)402(M+K)1
I5PhCHxC"Hx3N3Os377.40400(M+Na)376(M-H)116Ph(CHx)zC,9HxsN30s391.42414(M+Na)
390(M-1-i)430(M+K)504(M+TFA)117(2-CF3)PhC"H-,oF31V30643l.37454(M+Na)430(M-H
)118(2-t
Bu)PhCx,HnN~06419.48442(M+Na)418(M-H)458(M+K)532(M+TFA)l19(2-Ph)PhCx3lixsN3
06439.4?462(M+Na)438(M-H)478(M+K)552(M+TFA)120(2-PhCHx)PhCx,,Hx~N30b453.494
76(M+Na)452(M-H)492(M+K)566(M+TFA)12I(2-P1:0)PhCx3HxsIV30y455,47478(M+Na)45
4(M-H)494(M+K)568(M+TFA)1222-naplsthylCxiHx3N306413.43436(M+Na)412(M-H)452(
M+K)526(M+TFA)123I-naphthylCx,Hx~06413.43436(M+Na)412(M-H)452(M+K)526(M+TFA
)1244-CI-1-naphthylCxlHxxC1N306447.87470/472 (M+Na)446/448 (M-H)4861488
(M+K)125a6,7,8-tetrahydro-I-Ci,HrN306417.46440(M+Na)416(M-H)y1456(M+K)530(M
+TFA)126l,2,3,4-~ydro-
1-C=,Hx~N30s4I7.46440(M+Na)416(M-H)y1456(M+K)530(M+TFA)127(
1-naphthyl~IxCuHxsN306427.46450(M+Na)426(M-H)466(M+K)540(M+TFA) Although
the invention has bern described with reference to the examples 5 provided
above, it should be understood that various modifications can be made
without departing from the spirit of the invention. Accordingly, the
invention is limited only by the claims.  



5 DFC 20p2 WO 00l01666 PCT/US99/15074 91 CLAIMS We claim: ..._. _ .,.. .
,_... ,. _.t.. _ ,._ ~_ . _..~ ~ .. ....,s . _ 1. A compound of the
following formula: C0282 O B Rt.-. H ~A- H ~O~ O Formula I wherrin: A is a
natural or unnatural amino acid of Formula IIa-i: 3 R3 ~ ~ 0 R ~N~ / .. O
IIa IIb IIc 0 i IId / Ra R~ ~N t/N 0 IIe IIf _. ~`N .. _ _ . _ ~/N 0~~ IIg
IIh ' IIi S       WO 00I01666 O Rte R2o R19 Yi O - v ~ ..o,~~~ .~a~~
PCT/US99/15074 



H is a hydrogtn atom, a deuterium atom, alkyl, cycloalkyl, phenyl,
substituted phenyl) naphthyl, substituted naphthyl, 2benzoxazolyl,
substituted 2-oxazolyl, (CH=~cycloalkyl) (CHi~,phenyl, (CHi~(substituted
phenyl), (CH~~,(I or 2-naphthyl), (CH2~,(substituted I - or
2-naphthyl),"''~Iilj"(hcteroaryl), (CH2~(substituted heteroaryl),
halomethyl) COiR'z, CONK"R''', CHZZR's, CHlOCO(aryl), CHZOCO(hetetoaryl),
or CHiOPO(R'~R") where 2 is an oxygen ar a sulfur atom, or H is a group of
the Formula IIIa-c: IIIa 1 92~ O O R20 Y~ R~8 Y R IIIb -C IIIc R20 R' is
alkyl) cycloalkyl, (cyeloalkyl)alkyI, phenyl, substituted phenyl)
phenytalkyl, substituted phcnylalkyl, naphthyl) substituted naphthyl, (1 or
2 naphthyl}alkyl, hcteroaryl, substituted heteroaryl, (heteroaryl)alkyl,
substituted (heteroaryl)alkyl, R''(R'~N, or R'`O; ana _ . _ R~ is hydrogen,
lower alkyl, cycloalkyl, (cycloalkyl)alkyl) . _ . _ _ . _ . _ phenyl,
substituted phenyl, phenylalkyl, substituted. phenylalkyl, _ _ _ ~
naphthyl, substituted naphthyl, (I or 2 naphthyl)alkyl, or substituted ( 1
or 2 naphthyl)alkyl; __ _. _ . _ __ _.____ _. _ _. _._ ~ w~~: R'' and R'b
are independently hydrogen, alkyl, cycloalkyl, (cycloalkyl}alkyl) phenyl,
substituted phenyl, phenylalkyl, substituted phenylalkyl, naphthyl,
substituted naphthyl, (I or 2 naphthyl~lkyl, substituted ( I or 2
naphthyl)alkyl, hetesoaryl, substituted    ~ 5 DEC 2002. - WO 00/0I666
PCT/US99/15074 r 93~ heteroaryl, (hetrroaryl)alkyi or substituted
(heteroaryl)alkyl) with the proviso that R'' and R'b cannot both be
hydrogen; R'` is alkyl, cycloalkyl, (cycloalkyl)alkyl, phenyl, substituted
' ~ ' phenyl, phenylalkyl, substituted ptieiijrlalkyl, - naphthyl,
substituted _ .,.r - . naphthyl, (1 or 2 naphthyl)alkyl, substituted (1 or
2 naphthyl)alkyl, hcteroaryl, substituted heteroaryl, (heteroaryl)alkyl, or
substituted (hetemaryl)alkyl; R' is C lower alkyl, cycloalkyl, phenyl,
substituted phenyl, (CHz~z~ (~z~COR'~ (CHz)~N(C=~~z~ (~z)mCOzRz~
(CHz)",OR') (CHz),"SR",(CHz)pcycloalkyl,(CHz)"phenyl, (CHz~,(substituted
phenyl), (CHz)"(1 or 2-naphthyl) or (CHz)"(hcteroaryl), wherein hcteroaryl
includes pyridyl, thienyl, furyl, thiazolyl, imidazotyl) pyrazolyl,
isoxazolyI, pyrazinyl, pyrimidyl, trizzinyl, tetrazolyl, and indolyl; R''
is hydrogen or methyl) or R' and R'' taken together are (CH~~- where d is
an inttrgcr from 2 to 6; R'' is phenyl, substituted phenyl, (CHi~",phenyl) 



(CHz~",(substituted phenyl), cycloalkyl, or txnzofused cycloalkyl; Rs is
hydrogen, lower alkyl, cycloalkyl, phenyl, substituted phenyl,
(CH=~cycloalkyl, (CHz)"phenyl, (CHz)"(substituted phenyl), or (CHz),(1 or
2-naphthyl); R` is hydrogen, fluorine, oxo, lower alkyl) cycloalkyl,
phenyl, substituted phenyl, naphthyl, (CHz~cycloalkyl, (CHz),phenyl,
(CHs~,(substituted phenyl), (CHz~,( 1 or 2-naphthyl), OR', SR" or NHCOR';
R' is hydrogen, oxo, lower alkyl, cycloalkyl, phenyl, substituted phenyl,
naphthyl, (CHz~,cycloalkyl, (CHz~,phenyl, (CHz)"(substituted phtnyl), or
(CHz)"( 1 or 2-naphthyl);   1 - ; 5 DEC 2002 - WO 00/01666 PCTIUS99115074
94 Rs is lower alkyl, cycloalkyl) (CHx)"eycloalkyl) (CHx~,phenyl)
(CHx~,(substituted phenyl), (CHx)"( 1 or 2-naphthyl), or COR'; R' is
hydrogtn, lower alkyl, cycloalkyl, phenyl, substituted _ . . - phenyl,
naphthyl) (CHx~cycloalkyl, (CHz~,PhenYl, (CHx}"(substituted -__ ._._ ._ ..
._ phenyl), (CHx~,(1 or 2-naphthyl), OR'z, or NR"R~ - .. _. R' is hydrogen,
lower alkyl, cycloalkyl, phenyl, substituted phenyl, naphthyl,
(CHx)"cycloalkyl, (CHx~,Phenyl, (CHy(substituted P~YI). m' (~2).(1 or
2-napphthyl); R" is lower alkyl) cycloalkyl) phenyl, substituted phenyl,
naphthyl, (CHx~,cycloalkyl, (CHx)"phenyl, (CHx)"(substituted phenyl), or
(CHi~( 1 or 2-naphthyl); R'x is lower a~rl, cycloalkyl, (CHx)"cycloalkyl,
(CHz}~phrnyl, (CHz)"(substituted phenyl), or (CH2~,( 1 or 2-naphthyl); R"
is hydrogen, ~l~w~r alkyl) cycloalkyl, phenyl, substituted _P~Y~ ~Ph~YI.
~cd naphthyl, (CH,~,cycloalkyl, (CHi~.PhenYl, (CH=).(sub~d Phenyl), or
(CHx~,( 1 or 2-naphthyl); - . R' is hydrogen or lowi~ alkyl; _.. or R'3 and
R~ tzlttn together form a five to seven membtred carbocyclic or
heterocyclic rid) such as morpholine, or N-substituted _p~~ _ :._. _ -.. _
. - R~s is p~Yl, substituted phenyl, naphthyl, substituted ~ _ . _ . _ _
_._ naphthyl, heteroaryl, (CHa~P~YI. (~x~(~bstituted phenyl), . . (CHx~(1
m' 2-naphthyl), oar (CHx)"(heteroaryl); R'6 and R" are independently lower
alkyl, cycloalkyl, phenyl, substituted phenyl, naphthyl, phenylalkyl,
substituted phenylalkyl, or (cycloalkyl~lkyl;   w . WO 00/01G66 5 .~DEc
,z~nz PCTIUS99/15074 r 93 R'8 and R" are independently hydrogen) alkyl,
phenyl) - substituted phenyl, (CH2)pphenyl, (CH~)"(substituted phenyl)) or
R'a and R" taken together are -(CH=CH)2-; R2 is hydrogen, alkyl) phenyl,
substituted phenyl) ",."" _ _ . (CNz~P~Yh (~z~(~bstituted phenyl); 



RZ', Rn and Rz~ are independently hydrogen, o: alkyl; X is CHI) (t:'Hih,
(CHZ)3, or S; ,. Y' is O or NR~'; Y'- is CHz, O) or NR~'; a is 0 or l and b
is 1 or 2) provided that when a is 1 then b is 1; c is 1 or 2, provided
that when c is 1 then a is 0 and b is 1; m is 1 or 2; and _._____ _
_.___.._r. _. _ _ - _ . n is l, 2, 3 or 4; . . __ . .. .. _ ._ . . .. _ _.
, _. _ ___ ...___ ~__ . or a pharrnaceertically acceptable salt thereof. 1~
t 2. The compound of claim 1 wherein A is R3 _.. ._. _ R3a _ _.. _ _. - . -
. _. . . O _ . _ _ _ __ --___ . __.~_..~._~..__ _. __ _.__. ._ _ _ _ I Ia
3. The compound of claim 2 wherein   - WO 00/0166b PCT/US99/15074 96 R3 is
lower alkyl, cycloalkyl, phenyl, substituted phenyl, . _ . _ - (~x~x. ~
(~x~OR', (CHx}",SR", ~ (CHx)"cycloalkyl, (CHi)"phenyl, (CHi~,(substituted
phenyl)) or (CH2~,( 1 or 2-naphthyl); and R3' is hydrogen. - . - -..-.~ . _
4. The compound of claim 1 wherein A is R4 O ~/N IIb 5. The compound of
claim 4 wherein R4 is phenyl, substituted phenyl, (CHz)",phenYl,
(G~x~,(substituted phenyl), cycloalkyl, ~ ~-indanyl. f- , 6. The compound
of claim 1 whereit~ A is ~..i R6 IId 7. The compound of claim 6 wherein R6
is hydrogen, fluorine, _ cycloalkyl, phenyl, substituted phenyl, naphthyl,
(CHx),cycloalkyl) (CHx~phenyl, (CHx~(substituted phenyl), (CHz~,(1 or 2
naphthyl), OR', or SR".    WO 00/01666 97 ' - 5 DEC 2002 PCT/US99/15074 8.
The compound of claim 1 wherein A is . . _ . _ . . _ R7 x 0 IIe 9. The
compound of claim 8 wherein 



R' is hydrogen, oxo, cycloalkyl, phenyl, substituted phenyl, or naphthyl;
and x = ~z. (CHz)z. (~z)3~ or S. r -J: _ 10. The compound of claim 1
wherein A is ...___ .____._._..__ __._._..~_.. . ._ _ ._._ _ _ _ .'.... . _
__ IIh H2)b    WO 00/01666 r '-'r i'l 13. The compound of claim 1 wherein B
is -cz ~ .-c; ~o Rye Rz Ri Rt' ,~i ~~ R" __ IIIa IIIb IIic R~ 14. The
compound of claim 13 wherein R" and R'9 are indcpendtntly hydrogen, alkyl,
or phenyl, or wherein R's aid R" taken together are -(CH=CH)z-. i - - - I5.
The 'compound of claim 1 wherein R' is phenyl) substituted phenyl,
phenylalkyl, substituted phenylalkyl, naphthyl, substituted naphthyl, (1 or
2 naphthyl~lkyl, heteroaryl) or (hetesoaryl~lkyl. . . I6. The compound of
claim 3 wherein R3 is methyl) isopropyl, isobutyl, cyclohexylmethyl, t
butyl) cyclohexyt or phenyl. r, 5 DEC 2002 PCT/US99/15074 9811. The
compound of claim 10 wherein a is 0. 12. The compound of claim 1 wherein B
is hydrogen, 2-benzoxazolyl, substituted 2-oxazolyl, CHzZR's, CHzOCO(aryl),
or CH,OPO(R'~R", and wherein Z is an oxygen or a sulfur atom.     H ~ DEC
2002 WO 00/0l666 PCT/US99/15074 



~99 17. The compound of claim 16 wherein B is
CH~O(2,3,5,6tetrafluorophenyl). 18. The compound of claim 1 wherein R' is
1-napTifhyl anc~ A is valine. ,_ 19. The compound of claim 1 whrrein R' is
1-naphthyl and B is CH20(2,3,5,6-tctrafluorophenyl). .  20. A
pharmaceutical composition comprising a compound of claim 1 in combination
with a pharmaceutically acceptable carrier. 21. A method for treating an
autoimmune disease) comprising administering an effective amount of the
pharmaceutical composition of claim 20 to a patient in need theseof. . _ -
~ --- _ ~ _ 22. A method of treating an inflammatory disease, comprising
administering an effective amount of the pharmaceutical composition of
claim 20 to a patient in need ilxzeof. 23. A method of treating a
ncurodegenerative disease, comprising administering an effective amount of
the pharmaceutical composition of claim 20 to a patient in need thereof.
a , h WO 00I01666 PCTNS99/15074 t 100 24. A method of preventing ischemic
injury to a patient suffering from a disease associated with ischemic
injury, comprising administering an effective amount of the pharmaceutical
composition of claim 20 to a patient in need thereof. ,.~.~ _ 25. A method
for expanding of hernatopoietic cell populations or enhancing their
survival, comprising contacting the cells with an effective amount of the
pharmaceutical composition of claim 20. 26. The method of claim 25 wherein
the cell populations are granulocytes, monocytes) erthrocytes) lymphocytes
or platelets for use in cell transfusions. 27. A method of prolonging the
viability of an organ that has been removed from a donor or isolated cells
derived from an organ for the purpose of a future transplantation
procedure) comprising applying an effective amount of the pharmaceutical
composition of claim 20 to the organ or isolated cells to prolong the
viability of the sairie`~as - -- --~--compared to untreated organ or
isolated cells. _ ._ 28. 'Fhe method of claim 27 wherein the organ is an
intact organ. 29. The method of claim 27 wherein the isolated cells are
pancreatic islet cells, dopsrnirxsgic neumns, blood cells, or hematopoietic
cells.   1o1 30. A compound of the following Formula I: 5 CO~RZ O B R~ H !I
A H ') O O Formula I wherein: 10 A has the following Formula IIa: 



R3 R3a ~N H Formula IIa ~B is hydrogen, halomethyl, CH2ZRis wherein Z is
oxygen, or ` -~ CH20POR~6R~~; 15 R' is alkyl, cycloalkyl,
(cycloalkyl)alkyl, phenyl, substituted phenyl, phenylalkyl, substituted
phenylalkyl, naphthyl, substituted naphthyl, (1 or 2 naphthyl}alkyl,
heteroaryl, substituted heteroaryl, (heteroaryl)alkyl, substituted
(heteroaryl)alkyl or R~$(R1~N; Rya and R'6 are phenyl; 20 R2 is hydrogen;
R3 is C1~ lower alkyl; R3a is hydrogen; Ris is substituted phenyl; and 5
DEC 2002'   _ . I0z R16 and R~~ are independently lower alkyl or phenyl; or
a pharmaceutically acceptable salt thereof. 3I . The compound of claim 30
wherein Rl is phenyl. 32. The compound of claim 30 wherein RI is
substituted phenyl. 5 33. The compound of claim 32 wherein R' is
2-halophenyl. 34. The compound of claim 33 wherein R' is 2-fluorophenyl.
35. The compound of claim 33 wherein Rl is 2-chlorophenyl. 36. The compound
of claim 33 wherein R' is 2-bromophenyl. 37. The compound of claim 33
wherein R' is 2-iodophenyl. 1 U 38. The compound of claim 32 wherein R' is
4-halophenyl. 39. The compound of claim 38 wherein R' is 4-fluorophenyl.
40. The compound of claim 38 wherein R' is 4-chlorophenyl. 41. The compound
of claim 38 wherein R' is 4-bromophenyl. 42. The compound of claim 38
wherein R' is 4-iodophenyl. I 5 43. The compound of claim 32 wherein R' is
2,6-difluorophenyl.   l03 44. The compound of claim 32 wherein R1 is
2,6-dichlorophenyl. 45. The compound of claim 32 wherein R' is
2,4-difluorobenzyl. 



46. The compound of claim 32 wherein Rt is 2,3,5,6tetrachlorophenyl. 5 47.
The compound of claim 32 wherein R' is 2trifluoromethylphenyl. 48. The
compound of claim 32 wherein RI is 3trifluoromethylphenyl. 49. The compound
of claim 32 wherein Ri is 2-methoxyphenyl. 10 50. The compound of claim 32
wherein Rl is 4-methoxyphenyl. 51. The compound of claim 32 wherein Rl is
3,4-dimethoxybenzyl. 52. The compound of claim 32 wherein Rl is
3,4,5-trimethoxyphenyl. 53. The compound of claim 32 wherein Rl is
2-phenylphenyl. 54. The compound of claim 32 wherein R' is 2-benzylphenyl.
15 55. The compound of claim 32 wherein R' is 2-tert-butylphenyl. ~. 5 DEC
Z002 56. The compound of claim 32 wherein RZ is 2,5-di-tert-butylphenyl.
l04 57. The compound of claim 32 wherein R' is
2-tert-butyl-5acetaminophenyl. 58. The compound of claim 32 wherein R' is
2-(2methylphenyl)phenyl. 5 59. The compound of claim 32 wherein R' is
2-(2methoxyphenyl~henyl. 60. The compound of claim 32 wherein R' is
3-(3methoxyphenyl)phenyl. 61. The compound of claim 32 wherein R' is 3-(410
methoxyphenyl)phenyl. 62. The compound of claim 32 wherein R' is
2-(3methylphenyl)phenyl. 63. The compound of claim 32 wherein R' is 2-(4' ~
methylphenyl)phenyl. 15 64. The compound of claim 32 wherein R' is
2-phenoxyphenyl. 65. The compound of claim 32 wherein Rl is
4-(n-heptyl)phenyl. 66. The compound of claim 32 Wherein R' is
2-(1-naphthyl)phenyl. c ~5 .aEC 200Z 67. The compound of claim 30 wherein
R' is naphthyl.   ~~' ~5 DEC lppgr 1 os 68. The compound of claim 67
wherein R' is 1-naphthyl. 



69. The compound of claim 67 wherein R' is 2-naphthyl. 70. The compound of
claim 30 wherein RI is substituted naphthyl. 7I. The compound of claim 70
wherein R' is 1-(4-chloro)naphthyl. .,-~ 5 72. The compound of claim 30
wherein Rl is phenylalkyl. 73. The compound of claim 72 wherein R' is
benzyl. 74. The compound of claim 72 wherein Rl is -(CH2~phenyl. 75. The
compound of claim 30 wherein Rl is substituted phenylalkyl. 76. The
compound of claim 75 wherein Rl is 2-tert-butylbenzyl. 10 77. The compound
of claim 75 wherein Rl is 3,4,5-trimethoxybenzyl. 78. The compound of claim
75 wherein Rl is -CH2CH2(2fluorophenyl). 79. The compound of claim 30
wherein R' is cycloalkyl. 80. The compound of claim 79 wherein cycloalkyl
is a bicyclic ring. 1 S 8I . The compound of claim 80 wherein the bicyclic
ring is partially unsaturated.   p ~ ~~G _200Z 106 82. The compound of
claim 81 wherein the partially unsaturated bicyclic ring is
1-(5,6,7,8-tetrahydro}naphthalene. 83. The compound of claim 79 wherein
cycloalkyl is a tricyclic ring. 84. The compound of claim 83 wherein the
tricyclic ring is 15 adamanatanyl. a -~ 85. The compound of claim 83
wherein the tricyclic ring is partially unsaturated. 86. The compound of
claim 30 wherein Rl is (1 or 2 naphthyl)alkyl. 87. The compound of claim 86
wherein Rl is -CH2(1-naphthyl). 10 88. The compound of claim 86 wherein R'
is -CH2(2-naphthyl). 89. The compound of claim 30 wherein R' is heteroaryl.
90. The compound of claim 89 wherein R' is 4-pyridyl. 91. The compound of
claim 89 wherein RI is 2-pyrazinyl. 92. The compound of claim 30 wherein Rl
is Rla(R1~N. 15 93. The compound of claim 30 wherein H is hydrogen. 94. The
compound of claim 30 wherein B is halomethyl.   L` ~ .~~~ 20~~ 



107 95. The compound of claim 94 wherein B is -CH2F 96. The compound of
claim 30 wherein B is -CH2ZR's. 97. The compound of claim 96 wherein R's is
phenyl substituted with one or more halogen atoms. 5 98. The compound of
claim 97 wherein R's is 2,6-dihalophenyl. ~ _~~ 99. The compound of claim
97 wherein R's is 2,4,6-trihalophenyl. 100. The compound of claim 97
wherein R's is 2,3,5,6tetrahalophenyl. 101. The compound of claim 96
wherein R's is phenyl substituted with 10 one or more fluorine atoms. 102.
The compound of claim 101 wherein R'S is 2,6-difluorophenyl. I03. The
compound of claim 101 wherein R's is 2,4,6-trifluorophenyl. 104. The
compound of claim I01 wherein Rls is 2,3,5,6tetrafluorophenyl. 15 105. The
compound of claim 30 wherein B is CH20POR'6R'~. I06. The compound of claim
105 wherein R'6 is methyl. 107. The compound of claim 105 wherein R'6 is
phenyl.   ,~ .DEC .2002 I os 108. The compound of claim 105 wherein Rl~ is
phenyl. 109. The compound of claim 30 wherein R3 is methyl. 1 I0. The
compound of claim 30 wherein R3 is ethyl. 11 I . The compound of claim 30
wherein R3 is isopropyl. ` - ~ 5 112. The compound of claim 30 wherein R3
is isobutyl. 113. The compound of claim 30 wherein R3 is tert-butyl. I14. A
composition comprising a compound of claim 30 in combination with a
pharmaceutically acceptable carrier. 10 1 I5. The compound of claim 30
wherein the compound is: (3 S)-3-[N-(N'-(2-Benzylphenyl)Oxamyl)V
alinyl]Amino-5(2',3',5',6'-Tetrafluorophenoxy~4-Oxopentanoic Acid; (3
S~3-[N-(N'-( I -Naphthyl)Oxamyl)V alinyl]Amino-5-(2',3',
5',6'Tetrafluorophenoxy~l-Oxopentanoic Acid; I S
(353-[N-(N'-(Benzyl)OxamyI)Valinyl]Amino-5-(2',3',5',6'Tetrafluorophenoxy)-
4-Oxopentanoic Acid; (3S)-3-(N-(N'-(2-Phenoxyphenyl)Oxamyl)Valinyl]Amino-5
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(353[N-(N'-(I-Naphthylmethyl)Oxamyl)VaIinyl]Amino-520
(2',3',5',6'-Te~kratluorophenoxy}-4-Oxopentanoic Acid; (3
S~3-[N-(N'-(4-Chloro-1-Naphthyl)Oxamyl)V
alinyl]Amino-5(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(3S)-3-[N-(N'-(2-Anthryl)Oxamyl)Valinyl]Amino-5-(2',3',5',6' 



Tetrafluorophenoxy)-4-Oxopentanoic Acid;   -~5 DEC Z002. 109 (3 S)-3
(N-(N'-(Phenethyl)Oxamyl)Valinyl]Amino-5-(2',3',5',6'
Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(3S)-3-[N-(N'-(Phenyl)Oxamyl)Valinyl]Amino-5-(2',3',5',6'
Tetrafluorophenoxy)-4-Oxopentanoic Acid; 5
(3S3-[N-(N'-(2-Phenylphenyl}Oxamyl)Valinyl]Amino-5
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(3S)-3-[N-(N'-(4-n-Heptylphenyl}Oxamyl)Valinyl]Amino-5
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(353-[N-(N'-(5,6,7,8-Tetrahydro-I-Naphthyl)Oxamyl) I O
ValinyljAmino-5-(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3
S)-3-[N-(N'-( I -Adamantanyl)Oxamyl)-V alinyl]Amino-5
(2',3',5',6'-Tetratluorophenoxy)-4-Oxopentanoic Acid;
(3S}-3-[N-(N'-(4-Fluorophenyl)Oxamyl)Valinyl]Amino-5
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; 15 (3
S)-3-[N-(N'-(2-Naphthyl)Oxamyl)Valinyl]Amino-5-(2',3',5',6'
Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3
S)-3-[N-(N'-(2-Methoxyphenyl)Oxamyl)V alinyl]Amino-5
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(3S)-3-[N-(N'-(N"-N"'-Diphenylamino)Oxamyl)Valinyl]Amino 20
5-(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(3S)-3-[N-(N'-(4-Pyridinyl)Oxamyl)Valinyl]Amino-5-(2',3',5',6'
TetrafIuorophenoxy~4-Oxopentanoic Acid;
(353-[N-(N'-(2-Pyrazinyl)Oxamyl)Valinyl]Amino-5-(2',3',5',6'
Tetrafluorophenoxy)-4-Oxopentanoic Acid; 25
(3S)-3-[N-(N'-(I,2,3,4-Tetrahydro-1-Naphthyl)Oxamyl)
ValinyljAmino-5-(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(3S)-3-[N-(N'-(3,4,5-Trimethoxybenzyl)Oxamyl)Valinyl]Amino
5-(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; 
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(3S)-3-[N-(N'-(Benzhydryl)Oxamyl)Valinyl]Amino-S-(2',3',S',6'
Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3
S)-3-[N-(N'-(3-Phenoxylphenyl}Oxamyl)Valinyl]Amino-S
(2',3',S',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3
S)-3-[N-(N'-(2-tert-Butylphenyl)OxamylValinyl]Amino-S
(2',3',S',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(353-[N-(N'-(2-Pyridinyl)OxamylValinyl]Amino-S-(2',3',S',6'
Tetrafluorophenoxy~4-Oxopentanoic Acid; -~-~ (3
S~3-[N-(N'-(2,3,S,6-Tetrafluoro-4 10
Pyridinyl)OxamylValinyl]Amino-S-(2',3',S',6'-Tetrafluorophenoxy)-4
Oxopentanoic Acid; (353-[N-(N'-(2-Iodophenyl)OxamyIVaIinyl]Amino-S
(2',3',S',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3
S~3-[N-(N'-(2,6-Difluorophenyl)OxamylV alinyl]Amino-S 1 S
(2',3',S',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(353-[N-(N'-(2,S-Di-tert-Butylphenyl)OxamylValinyl]Amino
S-(2',3',S',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(3S~-3-[N-(N'-(S-Indanyl)OxamylValinyl]Amino-5-(2',3',S',6'_
Tetrafluorophenoxy)-4-Oxopentanoic Acid; 20
(3S)-3-[N-(N'-(Methyl)OxamyIValinyl]Amino-S-(2',3',S',6'
Tetrafluarophenoxy)-4-Oxopentanoic Acid;
(3S)-3-HIV-(N'-(n-Heptyl~xamylValinyl]Amino-S-(2',3',S',6'
Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3
S~3-[N-(N'-(tert-Octyl)OxamylValinyl]Amino-S-(2',3',S',6' 2S
Tetrafluorophenoxy)-0-Oxopentanoic Acid;
(3S)-3-[N-(N'-(Cyclohexyl}OxamyIValinyl]Amino-S-(2',3',S',6'
Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3
S)-3-[N-(N'-(S-Phenyl-3-Pyrazolyl)OxamylValinyl]Amino-S 



(2',3',S',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;   --,~ ~ DEC 2002 1I1
(3S)-3-[N-(N'-(2,3,4,5 Tetrafluorophenyl)OxamylValinyl]Amino-5-(2',3',5',6'
Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3 S~3-[N-(IV'-(2,3,4,6 5
Tetrafluorophenyl)OxamylV alinyl]Amino-5-(2',3',5',6'
Tetrafluorophenoxy~4-Qxopentanoic Acid; (3 S~3-[N-(N'-(2,3,5,6
Tetrachlorophenyl)OxamyIValinyl]Amino-5-(2',3',5',6' ~ r-)
Tetrafluorophenoxy~4-Oxopentanoic Acid; 10 (3 S~3-[N-(1V'-(2,3,4,5,6
Pentafluorophenyl)OxamyIValinyl]Amino-5-(2',3',5',6'
Tetrafluorophenoxy}-4-Oxopentanoic Acid;
(3S)-3-[N-(N'-(2-Benzinudazolyl)Oxamyl)Valinyl]Amino-5
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; I 5 (3 S)-3-[N-(N'-(
1-Naphthyl)Oxamyl)V alinyl]Amino-5-(2',6' Difluorophenoxy~-Oxopentanoic
Acid; (3S)-3-[N-(N'-(I Naphthyl)Oxamyl)Valinyl]Amino-5-(2',4',6'
Trifluorophenaxy~4-Oxopentanoic Acid;
(353-[N-(N'-(1-Naphthyl)Oxamyl)Valinyl]Amino-S 20
(Diphenylphosphinyloxy)-4-Oxopentanoic Acid; (3 S~3-[N-(N'-( I
-Naphthyl)Oxamyl)V alinyl]Amino-5
(Methylphenylphosphinyloxy)-4-Oxopentanoic Acid; or
(3RS~-3-[N-(N'-(I-Naphthyl)Oxamyl)Valinyl]Amino-5-Fluoro-4 Oxopentanoic
Acid. 25 I I6. The compound of claim 30 wherein the compound is: (3
S}-3-[N-(N'-(Phenyl)Oxamyl)Alaninyl]Amino-5-(2',3',5',6'
Tetrafluorophenoxy)-4-Oxopentanoic Acid; 
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(3S)-3-[N-(N'-(5,6,7,8-Tetrahydro-1-Naphthyl)Oxamyl)Alaninyl]Amino-5-(2',3'
,5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3
S)-3-[N-(N'-(2-Phenylphenyl)Oxamyl)Alaninyl]Amino-55
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid;
(3S)-3-(N-(N'-(2-Henzylphenyl)Oxamyl)Alaninyl]Amino-5
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; (353
[N-(N'-(1-Naphthylmethyl)Oxamyl)Alaninyl]Amino-5~j
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; 10
(353-HIV-(N'-(2-Phenoxylphenyl)Oxamyl)Alaninyl]Amino-5(2',3',5',6'-Tetraflu
orophenoxy)-4-Oxopentanoic Acid; (3
S)-3-[N-(N'-(3-Phenoxylphenyl)Oxamyl)Alaninyl]Amino~5(2',3',5',6'-Tetrafluo
rophenoxy)-4-Oxopentanoic Acid; (3
S)-3-[N-(N'-(4-Phenylphenyl)Oxamyl)Alaninyl]Amino-515
(2',3',5',6'-Tetrafluorophenoxy~-Oxopentanoic Acid; (3
S)-3-[N-(N'-(Benzhydryl)Oxamyl)Alaninyl]Amino-5(2',3',5',6'-Tetrafluorophen
oxy)-4-Oxopentanoic Acid;
(3S)-3-[N-(N'-(2-Phenylphenyl)Oxamyl)Alaninyl]Amino-5-(2'
Fluorophenoxy)-4-Oxopentanoic Acid; ~ 20 (3
S)-3-[N-(N'-(2-tert-Butylphenyl)Oxamyl)Alaninyl]Amino-5(2'-Fluorophenoxyr4-
Oxopentanoic Acid; (353-[N-(N'-(2-Phenylphenyl)Oxamyl)Alaninyl]Amino-5
(Diphenylphosphinyloxy)-4-Oxopentanoic Acid; or (3 S)-3-[N-(N'-(
1-Naphthylmethyl)Oxamyl)Alaninyl]Amino-S25
(Diphenylphosphinyloxy)-4-Oxopentanoic Acid. I 17. The compound of claim 30
wherein the compound is: (3 S)-3-[N-(N'-( I
-Naphthyl)Oxamyl)Leucinyl]Amino-5-(2',4',6'
Trifluorophenoxy)-4-Oxopentanoic Acid;   5 DEC 2002 l13 (3 S)-3-[N-(N'-(
1-Naphthyl)Oxamyl)(tert-Butyl)Glycinyl]Amino
5-(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3 S)-3-[N-(N'-(
1-Naphthyl)Oxamyl)Norleucinyl]Amino-5
(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; S (3 S)-3-[N-(N'-(
1-Naphthyl)Oxamyl)(tert-Butyl}Alaninyl]Amino
5-(2',3',5',6'-Tetrafluorophenoxy)-4-Oxopentanoic Acid; (3 S)-3-[N-(N'-(
1-Naphthyl)Oxaxnyl)Leucinyl]Amino-5
(2',3',5',6'-Tetrafluorophenoxy~#-OXOpentanoic Acid; -)
(3S)-3-[N-(N'-(l-Naphthyl)Oxamyl)Leucinyl]Amino-5I 0
(Methylphenylphosphinyloxy)-4-Oxopentanoic Acid; 



(3RS~3-[N-(N'-(1-NaphthyI)Oxamyl)Leucinyl]Amino-5-Fluoro 4-Oxopentanoic
Acid; or (3 S)-3-[N-(N'-( I -Naphthyl)Oxamyl)Leucinyl]Amino-5
(I?iphenylphosphinyloxy)-4-Oxopentanoic Acid. IS 1 I8. The compound of
claim 30 wherein the compound is: (3S)-3-EN-(N'-(2-(1H-Tetrazol-5
yI)PhenyI)Oxamyl)Valinyl]Amino-4-Oxobutanoic Acid; (3 S)-3-[N-(N'-(
1-Adamantanyl)Phenyl)Oxamyl)V alinyl]Amino 20 4-Oxobutanoic Acid; (3
S)-3-[N-(N'-(Phenyl)Oxamyl)Valinyl]Amino-4-Oxobutanoic Acid;
(3S)-3-(N-(N'-(Benzyl~xamyl)Valinyl]Amino-4-Oxobutanoic Acid; 25 (353- f
N-(N'-(Phenethyl)Oxamyl)Valinyl]Amino-4 Oxobutanoic Acid; (3
S~3-[N-(N'-(2-Phenoxyphenyl)Oxamyl)Valinyl]Amino-4 Oxobutanoic Acid;   . .
114 (3S)-3-[N-(N'-(I-Naphthyl)Oxamyl)Valinyl]Amino-4Oxobutanoic Acid;
(3S)-3-[N-(N'-(2-Naphthyl)Oxamyl)Valinyl]Amino-4Oxobutanoic Acid; 5 (3
S)-3-[N-(N'-(4-Chloro-1-Naphthyl)OxamyI)V alinylJAmino-4 Oxobutanoic Acid;
(3S}-3-(N-(N'-(5,6,7,8-Tetrahydro-I
Naphthyl)OxamyI)Valinyl]Amino-4-Oxobutanoic Acid; (3 S)-3-[1V-(N'-( I
,2,3,4-Tetrahydro-1 I O Naphthyl)Oxamyl)ValinylJAmino-4-Oxobutanoic Acid;
(3S3-[N-(N'-(1 Napthylmethyl)Oxamyl)Valinyl]Amino-4Oxobutanoic Acid; or
(3S~-3-[1V-(N'-(I Naphthyl)Oxamyl)Leucinyl]Amino-4Oxobutanoic Acid. IS 119.
The compound of claim 30 wherein the compound is
(3S)-3-[N(N'-(2-Fluoro-4-lodophenyl~?xamyl)Valinyl]Amino-5-(2',3',S',6'-Tet
rafluorophenoxy)4-Oxopentanoic Acid. 20 I20. The compound of claim 30
wherein the compound is
(3S)-3-[N(N'-(2-Chlorophenyl)Oxamyl)Valinyl]Amino-5-(2',3',5',6'-Tetxafluor
ophenoxy)-4Oxopentanoic Acid. 



121. The compound of claim 30 wherein the compound is (3S)-3-[N25
(N'-(2-Bromophenyl)Oxamyl)Valinyl]Amino-5-(2',3',S',6'-Tetrafluorophenoxy)-
4Oxopentanoic Aeid. .- 5 DEC ~00~   h I1S 122. The compound of claim 30
wherein the compound is
(3S)-3-[N(N'-(2-Fluorophenyl)Oxamyl)ValinyljAmino-S-(2',3',5',6'-Tetrafluor
ophenoxy)-4Oxopentanoic Acid. 5 123. The compound of claim 30 wherein the
compound is (3S)-3-[N(N'-(2-TrifluoramethyIphenyl)Oxamyl)V
alinyl]Amino-S-(2',3',S',6'Tetrafluorophenoxy)~4-Oxopentanoic Acid. 124.
The compound of claim 30 wherein the compound is (3S)-3-[N10
(N'-(1-Anthryl)Oxamyl)Valinyl]Amino-S-(2',3',5',6'-Tetrafluorophenoxy)-4Oxo
pentanoic Acid. 125. The compound of claim 30 wherein the compound is
(3S)-3-[N(N'-(2-tert-Butylphenylxhcamyl}Alaninyl]Amino-S-(2',3',S',6'-Tetra
fluorophenoxy)-415 Oxopentanoic Acid. I26. The compound of claim 30 wherein
the compound is
(3S)-3-[N(N'-(2-Trifluorornethylphenyl)Oxamyl}Alaninyl]Amino-5-(2',3',S',6'
TetrafTuorophenoxy~4-Oxopentanoic Acid. j 20 127. The compound of claim 30
wherein the compound is
(3S)-3-[N(N'-(2,6-Difluorophenyl)Oxamyl)Alaninyl]Amino-S-(2',3',S',6'-Tetra
fluorophenoxy)-4Oxopentanoic Acid. 25 128. The compound of claim 30 wherein
the compound is (3S)-3-[N(N'-(
I-Naphthyl~xamyl)Alaninyl]Amino-S-(2',3',S',6'-Tetrafluorophenoxy)-4 - 5
DEC 2002 Oxopentanoic Acid.   '" ~ DEC 2002 1I6 129. The compound of claim
30 wherein the compound is
(3S)-3-[N(N'-(4-Methoxyphenyl)Oxamyl)Alaninyl]Amino-5-(2',3',5',6'-Tetraflu
orophenoxy)-4Oxopentanoic Acid. 5 I3U. The compound of claim 30 wherein the
compound is
(3S)-3-[N(N'-(2-Trifluoromethylphenyl)Oxamyl)Valinyl]Amino-4-Oxobutanoic
Acid. I31. The compound of claim 30 wherein the compound is (3S)~3-[N-~
(N'-(2-tert-Butylmethylphenyl)Oxamyl)Valinyl]Amino-4-Oxobutanoic Acid. 10
132. The compound of claim 30 wherein the compound is
(3S)-3-[N(N'-(2-Benaylphenyl)OxamyI)Valinyl]Amino-4-Oxobutanoic Acid. '
133. The compound of claim 30 wherein the compound is (3S)-3-[N15
(N'-(2-Phenylphenyl)E)xamyl)Valinyl]Amino-4-Oxobutanoic Acid. #331422 _, .,
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Y/!0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-ypsdD.3/KY
Y/!0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y
tT4.3/0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y/KY
Y/!sS3.3/0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y/KY
Y/!/0!10%)&'()-y 0<sS3.3/0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y/KY
Y/!0!10%)&'()-y0!10%)&'()-y<CMVWZeoS3.3/0!10%)&'()-y0!10%)&'()-y/KY
Y/!0!10%)&'()-y0!10%)&'()-y0!10%)&'()-yery_/.3/KY
Y/!0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-ydD.3/KY
Y/!0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y
tT4.3/0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y/KY
Y/!sS3.3/0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y/KY
Y/!00!10%)&'()-y0!10%)&'()-y'(125?sW7.3/0!10%)&'()-y0!10%)&'()-y/KY
Y/!0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y?KR[dehO3.3/0!10%)&'()-y/KY
Y/!Y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-yhny_/.3/KY
Y/!0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-y0!10%)&'()-ygH/KY
Y/!@&y10%,&'()- 10%,&'()-,10%,&'()- 10, 10,
10,*3@910%,&'()-F0!10%)&'()-y}#}\=gH/KY Y 10%,&'()- M910%,&'()-,
A0|*10%A,A&'()- "10%,&'()-  L 10% ( &'()-0 y:10%/(&'()-m#y/0`AgH/KY
Y&-s!10%,&'()-F+S#10%,&'()- 00)$10%0,0&'()-Y&&s!10%,&'()-
df#)10%'&'()-9!s!10%,&'()-Pevk`?/KY Y )`3'10%X,&'()-F" 10, 10, 



10,&6s!10%,&'()- x2)10%&&'()-90`!10%,&'()-&,/!10%,&'()-x|-|[:k`?/KY
M`'%10%sZ+s&'()-( )`3'10%R*&'()-F" 3 `3'10%W*&'()-F") A`3'10%\*&'()-F" =
`3'10%\\*\&'()-F" Y3`3'10%"&'()-F"-T|obU4/ x&10%$&'()-10X,10X,10X,
`'%10%X,&'()-) `'%10%X,&'()- `'%10%&'()-  `'%10%X,&'()-4cDbU4/ x&10
!10%@,&'()-!10%@,&'()-Y !10%@,&'()-l"10%@,&'()-&10%@,&'()-
@&10%(&'()-K2_@bU4/ x&Sz#10%@,&'()- 0x9%10%|@,|&'()-Z
it!10%(@,(&'()-10%@,&'()-0`#10%@,&'()-  d`#10%@,&'()-:;`AbU4/
x&+#10%@,&'()- )%10%Q@,Q&'()-
Ry&:!10%D@,D&'()-zs$10%@,&'()-"#10%@,&'()-!10%@,&'()-EQdC64/ 10@,
A(310%@,&'()-FL910%@,&'()-7!10%@,&'()-5!10%@,&'()-34#10%@,&'()-`-!10%@,&'()
-NOdE4/ 10@, !10%,&'()- ,yT#10%,&'()-s 10%,&'()- [ #10%()&'()-
C#10%,&'()-10@,10@,&`?E4/ 10@ (10%,&'()-- 10%,&'()-yfz10%,&'()-
<L$10%<,<&'()-G L$10%,&'()-G!10%,&'()-3;|]<E4/ 10 (
2y)10%+&'()-s0410%,&'()- +10%&&'()- l(Y%10%,&'()-  S)10%&&'()-
S)10%&&'()-#789:dfi`A/ 10 &10%X,&'()-YY:10%X,&'()-` !L'10%X,&'()-` 10, 10,
10,710%,&'()-5!10%,&'()-iqfJ.AC 10%X,&'()-. C 10%X,&'()-. C 10%X,&'()-. C
10%X,&'()-. - I`s10%X,&'()-y  s10%yb&y&'()-y10%X,&'()-sS3.AC 10%X,&'()-. C
10%X,&'()-. C 10%X,&'()-. /KkV C 10%X,&'()-. C 10%X,&'()-. oS3.AC
10%X,&'()-. C 10%X,&'()-. /KkV VC 10%X,&'()-. C 10%X,&'()-. C 10%X,&'()-.
_?.ACC 10%X,&'()-. C 10%X,&'()-. C 10%X,&'()-. C 10%X,&'()-. C 10%X,&'()-.
C 10%X,&'()-. )0:tT4.AC 10%X,&'()-. C 10%X,&'()-. C 10%X,&'()-. C
10%X,&'()-. C 10%X,&'()-. 



%/KkV :CNOR]ksS3.AC 10%X,&'()-. C 10%X,&'()-. C 10%X,&'()-. /KkV 0C
10%X,&'()-. C 10%X,&'()-. kr|O4.AC 10%X,&'()-. /KkV C 10%X,&'()-. C
10%X,&'()-. C 10%X,&'()-. C 10%X,&'()-. |[:.AC ``l110%|-&'()-V
f`,)*10%|-&'()-4 `,)*10%Q&'()-4  0`,)*10%)&'()-4. `l%s10%|-&'()-
`l%10%|-&'()-L:|[NA410|-10|-10|-V `;!10%|-&'()- `:!10%|-&'()- `
f8410%|-&'()-. `L610%|-&'()- `3 3 10%|-&'()-s|[:NA410 `,@10%g,g&'()-V
`,!10%g,g&'()- `@ !10%g,g&'()- `#{ 10%g,g&'()-`. `S10%g,g&'()- `
10%g,g&'()-CO|[:NA410 `9#10%g,g&'()-V Y 5,#10%`,`&'()- `:10%g,g&'()-
`,Y!10%g,g&'()-. `z#10%g,g&'()- `  10%g,g&'()-Gas%|[:NA410 `+#10%g,g&'()-V
F )%10%M,M&'()-Z `&!10%g,g&'()- )F$&'10%0,0&'()-. `&@##10%g,g&'()-
`!10%g,g&'()-%G)|[:-410g,g `910%g,g&'()-V `8!10%g,g&'()- `L6!10%g,g&'()-
`4)10%g,g&'()-. 5sf/!10%,&'()-  `L-10%g,g&'()-42M_flbA410g,g `
03&10%!'&'()-  3&10%-&'()- W03&10%II&'()- l,10%P(&'()-
l,10%-&'()-10g,g10g,glnv|`DA410g,g ` ; !10%d-d&'()--; !10%d-d&'()- $
Yl10%d-d&'()- S!Yl10%-&'()- `f10%-&'()- `s10%-&'()-p:A410g,g5W6o!;
!10%d-d&'()-0; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-_?A410g,g5; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-mM-A4; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-;5W6o!; !10%d-d&'()- iM-A4; !10%d-d&'()-;
!10%d-d&'()-5W6o!; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-$%&'()o9A4;
5W6o!; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-)*345678pT84;; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-89<EQ]djJ*8;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-5W6o!dnwxymM18; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-5W6o!;
!10%d-d&'()-; !10%d-d&'()-V:8; !; !10%d-d&'()-5W6o!; !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-oS8; !; !10%d-d&'(); !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-(; !10%d-d&'()-(; !10%d-d&'()-jJ*8;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-5W6o!mM18; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-5W6o!;
!10%d-d&'()-; !10%d-d&'()-V:8; !; !10%d-d&'()-5W6o!; !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()- oS8; !; !10%d-d&'(); !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-(; !10%d-d&'()-!.;
CjJ*8; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-5W6o!CMVWXYZmQ58;; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-5W6o!; !10%d-d&'()-; !10%d-d&'()-Z[\epqtR68;;
!10%d-d&'()-5W6o!; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-t_?8;; !; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-vZ>8;; ; !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-5W6o!mM-8;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-5W6o!-; !10%d-d&'()-; !10%d-d&'()-
I-8; !10%d-d&'()-5W6o!; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()- #pP8; !10%d-d&'()-5; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-#$'0:DKnN.8; !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-5W6o!KU^_`abmQ58;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-5W6o!-; !10%d-d&'()-;
!10%d-d&'()-bcdmxyz{R7*10d-d; !10%d-d&'()-5W6o!; !10%d-d&'()-;
!10%d-d&'()-; !10%d-d&'()-; !10%d-d&'()-{|}bA10d-d; !10 "10%,&'()-
10%,&'()- 10%,&'()-  l10%,&'()-) s'Y10%,&'()-Z10d-d10d-d4r|[:A10d-d
10%,&'()- 10%,&'()- `3 10%-,-&'()-g ,3 10%A)&'()-g L10%,&'()- dL10%1%1&'()-
|[:A10d-d 9,10%,&'()- F@)%10%`,`&'()- '!10%,&'()- %9L$#10%v,v&'()-
"!10%,&'()- F!10%,&'()-M  \s|[:A10d-d 6G10%,&'()- 4#10%,&'()-  s3!10%,&'()-
1!10%,&'()- /!10%,&'()-3  Y. 10%,&'()-suvwx5vU40d-d  %10%<,&'()-3
'yg&10%)&'()- [yg&10%O<,O&'()- s$10%<,&'()-Z10,10,10, ,Y@:10%,&'()-:
t|[:vU40d-d   s F3"(10%(&'()- F3"(10%(&'()-[  F3"(10%x(x&'()-  



F3"(10% & &'()- = %10%<,&'()-3 |r %10%p<,p&'()-33vU40d-d F10%@+@&'()-
10%@+@&'()- ' 910%@+@&'()-10<,10<,10<, :!10%<,&'()-
&9310%<,&'()-=|[:vU40d-d   O`10%+&'()-M 10%@@&'()-M  10%@+@&'()- 0
9!10%@+@&'()-G  -#10%@\*@&'()- #10%@+@&'()-\G|[:vU40d-d  L-!10%@+@&'()-
)%10%L+L&'()- '10%@+@&'()- l%(10%@+@&'()- #`10%@+@&'()-
10%C%C&'()-Miv|[:vU40d-d  7#10%@+@&'()- 5!10%@+@&'()- 4 %10%@m(@&'()-
f2!10%@+@&'()- .$10%3+3&'()- .$10%@j*@&'()-=vU40d-d y3 310%z,z&'()-
k'10%zV%z&'()-. 1jk'10%'&'()-. (10%z,z&'()-10@+@10@+@10@+@
9910%@+@&'()-`i|[:vU40d-d  FZ10%z*z&'()-Z S10%z,z&'()-1 39#10%z,z&'()-Z
39#10%(&'()-Z  %10%z,z&'()- L10%z,z&'()-    y!|[:vU40d-d   Y3(%10%*&'()- S&
10%z,z&'()-F1 Py"(10%  &'()-g 1`s10%,&'()-f y`s10%3 )3 &'()-f
l10%z,z&'()-y!!5"""G##|[:vU40d-d  l4z#10%z,z&'()- 2!10%z,z&'()-1
0!10%z,z&'()- S/!10%z,z&'()- -!10%z,z&'()-
+$10%z*z&'()-##V$W$X$Y$e$h$y$vU40d-d 310%b+b&'()-  10%T+T&'()-
10%T+T&'()-10z,z10z,z10z,z 7!10%z,z&'()- &6s!10%z,z&'()-y$$$%%%_&|[:vU40d-d
!10%T+T&'()-  3l f#10%T+T&'()- C3l f#10%+&'()- S10%T+T&'()- !10%T+T&'()-
N0310%)&'()-_&&'y''((|[:vU40d-d  C 10%~*&'()-z 910%T+T&'()- L!10%T+T&'()-
#10%T+T&'()- l3-&10%T+T&'()- Fl3-&10%T+T&'()-((O**+,0,|[:vU40d-d
s3G10%T+T&'()- Y.!10%T+T&'()-Z ,!10%T+T&'()- L$*10%d'd&'()- L$*10%`+`&'()-
"#10%T+T&'()-0,,[-\-]-^-m---vU40d-d F10%g+g&'()- f'10%g+g&'()- [!(10% +
&'()-10T+T10T+T10T+T L9!10%T+T&'()- :510%()(&'()---4...R//|[:vU40d-d
y!10%g+g&'()- ,-#10%g+g&'()-[ H,-#10%+&'()- !10%g+g&'()-  !10%g+g&'()-
&!10%g+g&'()-//N001T22|[:vU40d-d  S#!10%g+g&'()-s ss!#10%g+g&'()-[
f!10%g+g&'()- #10%g+g&'()- Ysz#10%g+g&'()-
yY10%g+g&'()-22.3333333|[NA40d-d10g+g10g+g10g+g Ss010%g+g&'()-[
S.!10%g+g&'()- S-!10%g+g&'()- `Y+#10%g+g&'()-
0(s10%g+g&'()-344!4*4,4.4|[:NA40d-d10 (l10%g*g&'()-m 0Ym10%g*g&'()-Z[
10%g+g&'()- 10%g+g&'()-  %10%gV(g&'()-L Q0 %10%+&'()-L.474Z4^4_4`4a4b4eI-4L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()- m10%WGW&'()-
m10%x+x&'()-   -m10%\&'()- b4i4j4k4o4q4y4sS3-4LL 10%WGW&'()-L 10%WGW&'()-L
10%WGW&'()-/K 1 L 10%WGW&'()-L 10%WGW&'()-y4|444444oS3-4LL 10%WGW&'()-L
10%WGW&'()-/K 1 1L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-4444444O3-4LL
10%WGW&'()-/K 1 L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L
10%WGW&'()-4444444l<-4LL /K 1 L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L
10%WGW&'()-L 10%WGW&'()-4444444tT-4LL /K 1 L 10%WGW&'()-L 10%WGW&'()-L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-4444555tT4-4LL
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-/K 1 555
5!5"5#5w[?-4LLL 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-/K 1 L
10%WGW&'()-#5-5758595:5;5sW;-4LL 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-/K 1
L 10%WGW&'()-L 10%WGW&'()-;5<5E5P5Q5U5d5tX8-4LL 10%WGW&'()-L 10%WGW&'()-/K
1 L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-d5o5v55555O3-4LL 10%WGW&'()-/K 1 L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-5555555l<-4LL /K 1 L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L
10%WGW&'()-5555555pT-4LL /K 1 L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-5555555pP0-4L 10%WGW&'()-L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-/K 



1 5555555w[?-4L 1L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-/K 1 L
10%WGW&'()-5566666sW;-4LL 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-/K 1 L
10%WGW&'()-L 10%WGW&'()-666666-6tX8-4L 10%WGW&'()-L 10%WGW&'()-/K 1 L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()--696@6I6R6S6T6O3-4L 10%WGW&'()-/K 1 L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-T6U6V6W6a6k6l6l<-4L /K 1
L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L
10%WGW&'()-l6m6n6o6p6y66pP-4L /K 1 L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-6666666tT4-4L 10%WGW&'()-L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-/K 1 6666666wW;-4L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-/K 1 L
10%WGW&'()-6666666sW;-4L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-/K 1 L
10%WGW&'()-L 10%WGW&'()-666666 7tX8-4L 10%WGW&'()-L 10%WGW&'()-/K 1 L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()- 77!7+7475767O3-4L 10%WGW&'()-/K 1 L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-67F7H7I7R7S7T7g7-4/K 1 L
10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L 10%WGW&'()-L
10%WGW&'()-T7U7V7W7X7e7q7t77|[:/ Yy10%M+M&'()- Yl10%M+M&'()- YS10%M+M&'()-'
`&'M10%+&'()-10WGW10WGW10WGWL 10%WGW&'()-777777!8|[:|[:/ YY M10%M+M&'()-
YSsY10%M+M&'()-   10%>"&'()-'  e 10%z)&'()-  10%&&'()- )8
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