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invention relates to novel conpounds as useful as H'V protease inhibitors
and to the use of such conpounds as antiviral agents for treatnent of HV
infected 15 individuals. This invention also relates to nethods of
preparation of these conpounds and to internediates that are useful in the
preparation thereof. Related Background Art Acquired I mrune Deficiency
Syndronme (AIDS) causes a gradual breakdown of 20 the body's inmune system
as well as progressive deterioration of the central and peripheral nervous
systens. Since its initial recognition in the early 1980's, AIDS has

spread rapidly and has now reached epidem c proportions within a relatively
limted segnent of the population. Intensive research has led to the

di scovery of the responsi ble agent, human T-1ynphotropic retrovirus 11
(HTLV-111), now nore commonly referred 25 to as the human i munodefi ci ency
virus or H'V. WO 02/ 100845 PCT/US02/ 18548 -2 HIV is a nenber of the class
of viruses known as retroviruses. The retroviral genonme is conposed of

RNA, which is converted to DNA by reverse transcription. This retroviral
DNA is then stably integrated into a host cell's chronpbsone and, enpl oyi ng
the replicative processes of the host cells, produces new retroviral
particles and advances the infection to other cells. HV appears to have a
particular affinity for the human T-4 | ynphocyte cell, which plays a vital
role in the body's inmune system HV infection of these white blood cells
depletes this white cell population. Eventually, the immune systemis
rendered inoperative and ineffective against various opportunistic diseases
such as, anong others, pneunpbcystic carini pneunonia, Kaposi's sarcoma,
and cancer of the |ynph system Although the exact nechani sm of .the

formati on and wor ki ?ﬂ of the HHV virus is not
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Field of the Invention
This invention relates to novel compounds as useful as HIV protease inhibitors
and to the use of such compounds as antiviral agents for treatment of HIV infected
15 individuals. This invention also relates to methods of preparation of these compounds

and to intermediates that are useful in the preparation thereof.

Related Background Art
Acquired Immune Deficiency Syndrome (AIDS) causes a gradual breakdown of
20 the body's immune system as well as progressive deterioration of the central and
peripheral nervous systems. Since its initial recognition in the early 1980's, AIDS has
spread rapidly and has now reached epidemic proportions within a relatively limited
segment of the population. Intensive research has led to the discovery of the responsible
agent, human T-lymphotropic retrovirus III (HTLV-III), now more commonly referred

25  to as the human immunodeficiency virus or HIV.



understood, identification of the virus has |led to sone progress in
controlling the disease. For exanple, the drug azi dothym dine (AZT) has
been foumnwdoet/i®meis ve for inhibiting the reverse transcri pCTwsowigsishe
retroviral genone of the HV virus, thus giving a neasure of control,

t hough not a cure, for patients afflicped wth AIDS. The search conti nues
for drugs that can cure or at |east provide an inproved neasure of control
of the deadl {IViise pembsr ofRe clags phvirysepknavat asostrevitnsenele fegravisalesnome
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virus. If this molecular processing is stifled, then the normal production of HIV is
terminated. Therefore, inhibitors of HIV protease may function as anti-HIV viral agents.

HIV protease is one of the translated products from the HIV structural protein pol
gene. This retroviral protease specifically cleaves other structural polypeptides at discrete
sites to release these newly activated structural proteins and enzymes, thereby rendering the
virion replication-competent. As such, inhibition of the HIV protease by potent compounds
may prevent proviral integration of infected T-lymphocytes during the early phase of the
HIV-1 life cycle, as well as inhibit viral proteolytic processing during its late stage.
Additionally, the protease inhibitors may have the advantages of being more readily available,
longer lived in virus, and less toxic than currently available drugs, possibly due to their
specificity for the retroviral‘protease.

Related inhibitors of HIV proteases have been described in, e.g., U.S. Patent No.
5,962,640, U.S. Patent No. 5,932,550, Australian Patent No. 705193, Canadian Patent
Application No. 2,179,935, European Patent Application No. 0 751 145, and Japanese Patent



demonstrate efficacy against the newy energing mutant strains that are
resistant to the comercially available protease inhibitors. Accordingly,
there conwionzasosss be a need for new inhibitors targetingdinesorfids4pr ot ease
in both wild type and nutant strains of H'V. SUMVARY OF THE | NVENTION This
invention relates to conpounds useful -fzor inhibiting the activity of
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al kyl group, a substituted or unsubstituted alkenyl group, a 'gubstituted
or unsubst i t (egoiag krgaiment ety -infeesedindividuadsiwith enypowrds it ichilsuBEYi t ut ed

i d bstituted phenyl al kenyl group or a
Cubst i e R B RS bl BRSO IO i s SRBIOlest5ep T e Tesistant
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commercially available protease inhibitors. Accordingly, there continues to be a need for new

inhibitors targeting the HIV protease in both wild type and mutant strains of HIV.
SUMMARY OF THE INVENTION

This invention relates to compounds useful for inhibiting the activity of HIV-protease

of Formula I:
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wherein:

R' is a 5- or 6-membered mono-cyclic carbocyclic or heterocyclic group, wherein said
carbocyclic or heterocyclic group is saturated, partially unsaturated or fully unsaturated and is
unsubstituted or substituted by one or more suitable substituents;

R? is a substituted alkyl group, a substituted or unsubstituted alkenyl group, a
substituted or unsubstituted alkynyl group, a substituted phenyl group, a substituted
phenylalkyl group, a substituted or unsubstituted phenylalkenyl group or a substituted or
unsubstituted phenylalkynyl group,

R”is H or a substituted or unsubstituted C,-C4 alkyl group;



R8 and R8' are independently selected fromH, halo, a Cl1-C4 aliphatic group
or a Cl-C4 halo-substituted aliphatic group; where any of said substituted
al kyl , al Wempgloesus al kynyl groups are substituted by one orpCusoe/1su4st abl e
substituents provided that said 5- or 6-nenbered nono-cyclic

het er ocycl oal kyl , heterocycl oal kenyl of-heteroaryl group contains at |east
two heteroatons when R is a substituted phenyl group, a substituted
phenyl al kyl grouﬁ,\ substituted or unsubstituted phenylal kenyl group or a
substituted or ungSubsfituted phenyl al kynyl group; or provided that said

al kyl, al kenyl orial r}gl noi ety of said substituted phenylal kyl, ,

phenyl al kenyl phenylsal e] ¢%0) i S substitut. by.one or nore
substituents >§e ect ed fro’y ééllng{ ofrgq_{(%rto&e G Py BW?%é%QI”tbﬁtétPe’gééi d substituted
phenyl group ois IEBO, SB, €Hy 0dTFRI d substituted phenylal kyl,

phenyl al kenyl_-or phenyl al kynyl group is substituted by one or nore suitable
substit uent s [otihEr o hdpstitaiest ayrunmehstitpted Gin€s plkplsantip;i nvention rel ates to

conmpounds of I | ow. . and, prodr ugs, rmaceutically active
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conpound@lossubstigied gliphatic gieept r eat ment of infection by HV and the

treatnment of j i e i ci AIDS). Th
compounts, 1 AETe SRR EEHPIRR A sabik S etouantreshesimhinnensen | al

conposi thevsuitdbld idshfes@nt i nvention can be used al one or in conbination
with other antivirals, inmmunonodul ators, antibiotics or vaccines. Conpounds
of the presemovidedbatsaithScend-mieabeisd mumovarliebettcpeloakylgs, by

derivati | Qn, _accarding to.conventional techniques. Mthods of treating
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convent irbpnyllienyl grouper arsubstitgted seunsubstistted phenyddlk ol gougsor herein to

depi ct the baond. i S. int of attachnent of the noiety or

S UE stituent p&ovg%egﬁthat salcf r:ﬁﬁyl?gl'kenyl or alﬂyny?il moqgty of said substituted p}%nylalkyl,
phenylalkenyl or phenylalkynyl group is substituted by one or more substituents selected from

halo or keto; or

provided that said substituted phenyl group or phenyl moiety of said substituted
phenylalkyl, phenylalkenyl or phenylalkynyl group is substituted by one or more suitable
substituents other than halo or methyl.

The present invention relates to compounds of Formula I below, and prodrugs,
pharmaceutically active metabolites, and pharmaceutically acceptable salts and solvates
thereof that inhibit the protease encoded by human immunodeficiency virus (HIV) type 1
(HIV-1) or type 2 (HIV-2), as well as mutant strains thereof. These compounds afe useful in

 the treatment of infection by HIV and the treatment of the acquired immune deficiency
syndrome (AIDS). The compounds, their pharmaceutically acceptable salts, and the
pharmaceutical compositions of the present invention can be used alone or in combination
with other antivirals, immunomodulators, antibiotics or vaccines. Compounds of the present
invention can also be converted to prodrugs, by derivatization, according to conventional

techniques. Methods of treating AIDS, methods of treating HIV infection and methods of
inhibiting HIV protease are disclosed.



core or backbone structure. As used herein, the term"aliphatic" represents
a saturated or unsaturated, straight- or branched-chain hydrocarbon,

cont ai ni ngolo2t10084® car bon at ons whi ch may be unsubstit ut ecrcavusosagmsi t ut ed
by one or nore of the substituents described below. The term™aliphatic" is
i ntended to enconpass al kyl, al kenyl and-al kynyl groups. As used herein,
the term"al kyl" represents_a straight- or branched-chain saturated or

unsat ur at ed hydrocar bo ,E%FE%IPHR PIGONOE BYYENTEODs whi ch may be
unsubstituted or substituheg substituents descri bed
bel ow. Exenpl ary al kyl su stltuents |n§mgéﬁme not limted to methyl
(Me), ethyl (Et), propyl, |sopropyl butyl i spbutyl, t- butyl, and the
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The term "carbocyclic" is also intended to enconpass bi - tri-cyclic
hydr oca] W“@%ﬁ%s whi ch contain any conbi nation of ring rml eties that are

saturated, The term "alkenyl" represents a straight- or branched-chain hydrocarbon, containing
one or more carbon-carbon double bonds and having 2 to 10 carbon atoms which may be
unsubstituted or substituted by one or more of the substituents described below. Exemplary
alkenyl substituents include, but are not limited to ethenyl, propenyl, butenyl, allyl, pentenyl
and the like.

| The term "alkynyl" represents a straight- or branched-chain hydrocarbon, containing

one or .more carbon-carbon triple bonds and having 2 to 10 carbon atoms which may be
unsubstituted or substituted by one or more of the substituents described below. An alkynyl
moiety may also contain one or more carbon-carbon double bonds. Exemplary alkynyl
substituents include, but are not limited to ethynyl, butynyl, propynyl (propargyl) isopropynyl,
pentynyl, hexynyl and the like.

The term "carbocyclic” represents a saturated, partially saturated, or fully unsaturated
(aromatic) cyclic hydrocarbon group containing from 3 to 14 carbon atoms which may be
unsubstituted or substituted by one or more of the substituents described herein below. The
term “carbocyclic” is intended to encompass mono-, bi- and tri-cyclic saturated, partially

saturated, or fully unsaturated hydrocarbon groups; for example, cycloalkyl, cycloalkenyl and



partially saturated, or fully unsaturated (aromatic). Partially saturated

carbocycl es include, for exanple, dihydro-arenes (e.g., indanyl) or
t et rahydrecananess (e. g. tetrahydronapht hal ene), wherein @DCI/WRR/18848 NOr €
points of saturation may occur in any ring noiety of the carbocycle. In

addition, it is understood that bondi ngsbetween any bi- or tri-cyclic
car bocycl i roup.and any other substituent or variable group may be nade

C el A
at any s%‘(‘t%IgvléS- i {50 rFaptocy His” icalsdbisisnded to atvemipessrhi- and tri-cyclic

"car boc [ oTte- Y G | nt ended to.enconpass_ali phatic groups

havi ng gﬁllggc%ggdcdyg? ?ﬁcﬂ %s u}l%gl§ ?‘#ﬁ%lﬁt% n% 2% .Qlflaﬁb%?f@/ﬁl%‘f]ﬁt}lugs te?fgy?"l’t)’r,ated? P

pheny| etgaytially sanyarbdyr dpiy thiiydicd (af$Batlc), PROFRA) Sarhifed AHRRGAG inGlyED! €t Y
stitute

and the faI i phatic nojety thereof nmay be’independently su y one
or mor e BUFaame dilisse-aranentes., gy houltétydhydroepemsdagsteaalgidasapbaaphd)si ng a

- LG i bi. i tri l.ic hyd arb t ai
from 3.t egnaBP BE SLindre MRy Bhihizp St ik oEin it Kok Borcnobibe Farbioselay one
or nore hfadditers ub§hﬁddﬂﬁ@é&thﬂﬂﬁﬁlﬁin%%t\b@énoa‘f{%bﬁ&ﬁr{ch%ch &a¥&}c§n§&c§%r|§ﬁp and'C! ude

monocyclic rings having from 3-8 carbon ato such”as cyc
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of aryl ?roups i ncl ude the
cyclopentyl, cyclohexyl, cycloheptyl and the like. Illustrative examples of cycloalkyl groups

include the following:
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and

"Cycloalkenyl” represents a group comprising a non-aromatic monocyclic, bicyclic, or
tricyclic hydrocarbon containing from 4 to 14 carbon atoms which may be unsubstituted or
substituted by one or more of the substituents described below and contains at least one
carbon-carbon double bond. Exemplary monocyclic cycloalkenyls include groups having
from 4-8, preferably 5-6, carbon atoms, such as cyclopentenyl, cyclopentadienyl,

cyclohexenyl, cycloheptenyl and the like. Illustrative examples of cycloalkenyl groups

include the following:



\' \ / \'/ and The term "carbocyclic" also to enconpasses m xed bi- and
tri-cyclic cycloal kyl /cycl oal kenyl /aryl groups, which may be unsubstituted
or substiwatedotsssone or nore of the substituents descri lred/issbkassis
Il'lustrative exanples of such m xed bi-and tri- cyclic groups include the
followng: and It is understood that bpnding or substitution of any

bi -cyclic or tri-cyclic carbocyclic or heterocyclic group described herein
may be at any suitable—positian_on any>jng. \\Jlustrati exanpl es of such
bondi ng i n m xed] bi - 4 Xri-f i ¢ garbocycl | oups i de the

fol  owi ng: WOL0Zf 1008 PCT/NSQ27 18548 - 8 1 R rein R is any
sui tabl e substituent. The'term "heterocyclitc" repr@§é S a-Saturated,
partially saturated, or fully unsaturated (aromatic) cyclic group
containing from3 to 18 ring atons, which includes 1 to 5 heteroatons

sel ected fronAuyl remresentsoxgrgep canprising fnironatie, mbhmldmmo%cgtmé}makiié,ut ed

or substituted by one or nore of the substituents described herei'n bel ow.
The ter! tmf‘?é‘flé F%fﬁ?ﬁg cpeiaining fromdigdd cerboaiingiiess whietomay be unsubstituted-ocycl i ¢

sat ur at eglpstRfeliibdlohy of 1 nsatur at.ed het er oat gm cont ai ni ng
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het er oargrbumgriocipde theételldweinpy " het erocyclic" is also intended to enconpass
bi- and tri-cyclic groups which contain any conbination of ring noieties

that are saturated, partially saturated, or fully unsaturagé&d~(aromatic).
Partially saturated heterocycles include, for exanple, di et er oar enes

(e.g., dihydrondol e) s c

t et r ahydr oqui e) d any poi nt tion may
occur in any ®NNg Bj et ) ! he n adA\\ i s under st ood
t hat bondi ng between any b= or tri= cytli t @andcyc oup-and any

ot her substituent or variable group may be nmade at any suitable position
of the heterocycle (i.e., there is no restriction that a substituent or

vari abl e  groile tefus tcabichand etsottd ehdinpisle8 AR PP GRILALRIRY moi ety of a bi -
or tri-cyclic heterocyclic ) ‘
cycloalkyl/cycloalkenyl/aryl groups, which may be unsubstituted or substituted by one or
more of the substituents described below. Ilustrative examples of such mixed bi-and tri-

cyclic groups include the following:

O a0 O QD
909

It is understood that bonding or substitution of any bi-cyclic or tri-cyclic carbocyclic
or heterocyclic group described herein may be at any suitable position on any ring.

Hlustrative examples of such bonding in mixed bi-and tri-cyclic carbocyclic groups

include the following:



group). The term "heterocyclic-aliphatic” group is intended to enconpass

al i phatic groups having a heterocyclic substituent (e.g., pyridylnethyl-

t hi azol yl wetdzyoesss WO 02/ 100845 PCT/ US02/ 18548 -9 tetrahydaaiusiangdsset hyl -
etc.) wherein the heterocyclic noiety and the aliphatic noiety thereof may
be i ndependently substituted by one or.gmre suitable substituents.
"Heterocycl oal kyl " represents a group conpr|5|ng a saturated nonoval ent
nonocycl i c, bigyc 2 ' |ng at ons,
whi ch incl ude§ &n and

sul fur, and nor e of

groups include, but are not |im ted to, azetidinyl, pyrroli dyI pi peri dyI
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bi -cyclic noiety (™., endo 0O 0~97] 10083 :

and , wherein R' is any suitable substituent.

The term "heterocyclic” represents a saturated, partially saturated, or fully unsaturated
(aromatic) cyclic group containing from 3 to 18 ring atoms, which includes 1 to 5
heteroatoms selected from nitrogen, oxygen and sulfur, and which may be unsubstituted or
substituted by one or more of the substituents described herein below. The term
‘heterocyclic” is intended to encompass mono-, bi- and tri-cyclic saturated, partially saturated,
or fully unsaturated heteroatom-containing cyclic groups; for example, heterocycloalkyl,
heterocycloalkenyl and heteroaryl groups. The term “heterocyclic” is also intended to
encompass bi- and tri-cyclic groups which contain any combination of ring moieties that are
saturated, partially saturated, or fully unsaturated (aromatic). Partially saturated heterocycles
include, for example, dihydroheteroarenes (e.g., dihydroindole) or tetrahydro-heteroarenes
(e.g. tetrahydroquinoline), wherein any one or more points of saturation may occur in any ring
moiety of the heterocycle. In addition, it is understood that bonding between any bi- or tri-
cyclic heterocyclic group and any other substituent or variable group may be made at any
suitable position of the heterocycle (i.e., there is no restriction that a substituent or variable
group must be bonded to the heteroatom-containing moiety of a bi- or tri-cyclic heterocyclic
group). The term “heterocyclic-aliphatic” group is intended to encompass aliphatic groups

having a heterocyclic substituent (e.g., pyridylmethyl-, thiazolylmethyl-,



The term "heterocycl oal kenyl " is used herein to represent a non-aronmatic,
nonoval ent nonocyclic, bicyclic, or tricyclic radical, containing 4 to 18
ring at ono oMipedasmay include from 1l to 5 heteroatons selpgated2figsagn

ni trogen, oxygen and sul fur, and which may be wunsubstituted or substituted
by one or nore of the substituents descgibed bel ow and which contains at

| east one carbon-carbon or carbon-heteroat om doubl e bond. Exenpl ary
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Illustrative exanpl’es of" heterocyclFoalke oups in
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,5,9-triazacyclododecyl, and the like. Illustrative examples of heterocycloalkyl groups

include the following:
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wherein R is H, alkyl, hydroxyl or represents a compound according to Formula I, and

the bond depicted as T ”, represents bonding to either face of the bi-cyclic moiety (i.e.,

endo or €x0).



het eroaryl groups include, but are not limted to, thienyl, pyrrolyl,

I m dazol yl, pyrazolyl, furyl, isothiazolyl, furazanyl, isoxazolyl,

t hi azol yl woperioabas , pyrazi nyl, pyrimdinyl, pyridazinyl, HROT/@soRngs4s
benzo[ b] t hi enyl , naphtho[ 2, 3-b] t hi ant hrenyl, isobenzofuranyl, chronenyl,
xant henyl, phenoxat hi enyl, indolizinyL,jgi.soindolyl, indolyl, indazolyl,

purinyl, i SOOI"H nolyl, quinolyl, phthalazinyl, napht hyri di nyI
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dihydrofuryl, dihydropyranyl, isoxazolinyl, dihydropyridyl, tetrahydropyridyl, and the like.
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Hlustrative examples of heterocycloalkenyl groups include the following:

O 000
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\N/
and

2

wherein R is H, alkyl, hydroxyl or represents a compound according to Formula ..

"Heteroaryl” represents a group comprising an aromatic monovalent monocyclic,
bicyclic, or tricyclic radical, containing 5 to 18 ring atoms, including 1 to 5 heteroatoms
selected from nitrogen, oxygen and sulfur, which may be unsubstituted or substituted by one
or more of the substituents described below. As used herein, the term "heteroaryl" is also
intended to encompass the N-oxide derivative (or N-oxide derivatives, if the heteroaryl group
contains more than one nitrogen such that more than one N-oxide derivative may be formed)

of the nitrogen-containing heteroaryl groups described herein. Illustrative examples of



Il \Ni aNN/ ON OOON \\NGCG'-1 NNN N d\ N o an wherein R
is H alkyl, hydroxyl or represents a conpound according to Fornmula |I. The
term " het woomyobs4s” al so t o enconpasses m xed bi- and tri -reyicld0e/18548

het er ocycl oal kyl / het er ocycl oal kenyl / het eroaryl groups, which may be
unsubstituted or substituted by one orijnore of the substituents described
below. I]] ustrfttlve exanples of such mxed bi-and tri-cyclic heterocyclic
groups i MLSTORFE! g1QuDs wl@w%arwt im’\lteﬁ tQ, thiepyINpyrrolyiNRnidazolR, fyrReoldl, Qurfl, |
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m xed bitriazidyl benzofisjthienyaiaph®6[ocl-bRhBAMRESI, iidbehtidtrahect Bk No:
xanthenyl, phenoxathienyl, indolizinyl, isoindolyl, indolyl, indazolyl, purinyl, isoquinolyl,
quinolyl, phthalazinyl, naphthyridinyl, quinoxyalinyl, quinzolinyl, benzothiazolyl,
benzimidazolyl, tetrahydroquinolinyl, cinnolinyl, pteridinyl, carbazolyl, beta-carbolinyl,
phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl,
phenothiazinyl, and phenoxazinyl. Illustrative examples of N-oxide derivatives of heteroaryl
groups include, but are not limited to, pyridyl N-oxide, pyrazinyl N-oxide, pyrimidinyl N-
oxide, pyridazinyl N-oxide, triazinyl N-oxide, isoquinolyl N-oxide, and quinolyl N-oxide.

Further examples of heteroaryl groups include the following moieties:

Yoo oo b
O O O O



CC,C, SNRN ~~R R NRN R ~nnn, R I Nand wherein R is any

sui tabl e substituent. In the conpounds of this invention, the alkyl,

al kenyl awd @likgsayl groups nay be optionally substituted Ho/usee/ 18848 nor e
sui tabl e substituents independently selected from phenyl, nitro, am no,
cyano, hal ogen, hydroxyl, al koxy, hal oalkoxy, aryl oxy, cycl oal kyl oxy,

cycloalkylalkyloxy cycloalkenx&oxy cycloalken | al kyl oxy,
4%Kbgrocy, 03 OXYy,

het er ocycl oal h cy abkyl

het er ocycl oal enyﬂ | k on eter ar onﬂ qéa¥bgarbo alke yl car bonyl ,
al kynyl car bony Ky arb g ny¥ oxy nyl ynyFoxycar bonyl ,
alkylcarbonyloxw al kenyl car bon ony ﬁikynylca bonyl oxy, aryl carbonyl,
aryl car bonyl oxy,° aryl oxgcar bonyj , cycIaaIkyIcar&onyl 0

cycl oal kyl car bonyl oxy, cycloalkyoxycarbonyl, heteroarylcarbonyl,

het er oar yl car bonyl oxy, heteroaryloxycarbonyl het er ocycl oal kyl car bonyl ,
het er ocycl oal boxyl ,

c
carbamoyl, fo , jkenyl anm no,
no,
At no,

al kynyl am no, ,

het er ocycl oal kytam 10, “det erocywn 9

di al kyl am no, alkylanlnocarbonyl* alkenylanlnocarbonyl Y

al kynyl am nocar bonyl , cycl oal kyl am nocar bonyl , cycloalkenyléhino,
aryl am nocar bonyl , heterocycloalkylaninocarbonyl

het er ocycl oal kenyl car bonyl , heteroarylanlnocarbonyl di al kyl am nocar bonyl ,

aryl sul fonyl,
alkylcarbonylanlno cycloalkylcarbonybanino ar
het er ocycl oal kyl car bonyl am no, heteroaryl carbony anlno

al kyl t hiveeagindhigithmikyb hydexy! matpx;plsa:rm acampomylsacording to Formula .

aryl thiocarb eugnl 0 hetﬁrg§¥cloal Ithlocarbonylanlno
het eroaryl t hio FERPIGHC alpqdo eGP BRI eoRRyed ki And iTifcarle oxy,

al kyl su |h%&ﬁ)’dy@IdS'aHt?l/heterocycloalkenyl/heteroaryl groups, which may be unsubstituted or

substituted by one or more of the substituents described below. Illustrative examples of such

mixed bi-and tri-cyclic heterocyclic groups include the following:

=
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aryl sul fonyl am no, nercapto, alkylthio, haloal kylthio, arylthio and

het eroaryl thi o groups, wherein any of the al kyl, al kenyl, al kynyl, aryl,
cycl oal kyWwo @yobsaal kenyl , heterocycl oal kyl, het erocycl oaldcanydop/18sa8 er oar y
noi eties present in the above substituents may be further substituted. The
al kyl, al kenyl, al kynyl, cycloal kyl, cygloal kenyl, heterocycl oal kyl,

het erocycl oal kenyl , aryl, and heteroaryl noieties of any of the above

subst i t uent s Ihesjiatize cxqmplenef uph bortsing inumintdthy-and &ri-oyclicheergryoiipgroups
i”depe”%ﬁﬂ&kﬁhéﬁﬁﬁﬁﬁﬁ . fromal kyl (except for alkyl), haloalkyl, aryl,
nitro, am no, alkylanrno, dial kylam no, hal ogen, hydroxyl, al koxy,

hal oal koxy, aryloxy, nercapto, alkylthio, haloalkylthio or bt hi o groups.
In the conpoupds © s i/mventy t hessSth '\/te ‘ or

het er ocyclic @ 3\ aII St i e pre suitable
substituents cperdént | sehegted TNLOMB % [., h3 /'enyl,

al kynyl, aryl, cycloal kyl, cycINoaI kenyl [ het @&rocycl oal kyy",
het erocycl oal kenyl, heteroaryl, nitro, am no, cyano, halogen, hydroxyl,

al koxy, hal oalkbxy, alkﬁpyloxy, alkygy}oxy, al kylegedi oxy, .aryl.oxy,

cycl oal kyl oxy 0 \by TkyoOXy cyXI oalkeqyl o yl al kyl oxy,
het er ocycl oal e oal kyl al qV, \»etv | oxy,

het er ocycl oal Ken §/1-:0XYy efoar yRaxyal Kyl c =% .

al kyl oxycar bonyl , al kyl carbonyl oxy, aryl carbdnyl, aryl cafbonyl oxy,

aryl oxycar bonyl, cycl oal,kyl carbonyl, cycl oal kyl car bonyl oxy,

cycl oal kyoxycarhbonyl, heyeroaryl cz het er oar yl car bonyl oxy,

hepér ocycl /| caxbonyl ,
‘ kyoxycar bonyl , carboxyl,
car banoyl , fonm ' 0x0), sul fo, al kyl am no,
cycl oal kyl am no, arW am no, hwderocycl o?ﬁmyl aiteein R' ih@tyeduiabl|sabdtidgont.
di al kyl am no, al kyl am nocar bonyl, cycl oal kyl am nocar bonyl ,
aryl am nocar bonyl, heterocycl oal kyl am nocar bonyl, heteroaryl am nocar bonyl ,

di at kyt am nosakeeBihouRlyrASIAEY PR RN ity Ghe Akl BRRHAL Agar Pomy!

aryl am not hi ocar bonyl , het erocycl oal’kyl am hot hi“ocar

het er oaP§ticuaiineetstioned bpoyd or mate ahighlasitattuehndaddpenehtly sdlbatbSfbfiony | ,

cyel oal WTHhpsB e R, e e b Shpr it o ThiSwiAcs ke et ey loakblonyl ari no,

vl oal Tyl T e R B IR hetroeycloalkoxy,

het er ochateroaydgalkHalsylarporeydranyicloalkeiloRR,/ HEG06A/E] REEALIBR XS Sk roard Ry,

gﬁilr gﬁ%l%%l%}l gﬁﬁ;%?gl}/yllc%%or}gl, aﬁ!yﬁ llcgrlflnloxfl}%f] glllgl)é%/()’/ca?lgoﬂyf g{geg}?l%x?c)gﬁonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy,
arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl, cycloalkylcarbonyl, cycloalkylcarbonyloxy,
cycloalkyoxycarbonyl, heteroarylcarbonyl, heteroarylcarbonyloxy, heteroaryloxycarbonyl,
heterocycloalkylcarbonyl, heterocycloalkylcarbonyloxy, heterocycloalkyoxycarbonyl,
carboxyl, carbamoyl, formyl, keto (oxo), thioketo, sulfo, alkylamino, alkenylamino,
alkynylamino, cycloalkylamino, cycloalkenylamino, arylamino, heterocycloalkylamino,
heterocycloalkenylamino, heteroarylamino, dialkylamino, alkylaminocarbonyl,
alkenylaminocarbonyl, alkynylaminocarbonyl, cycloalkylaminocarbonyl, cycloalkenylamino,
arylaminocarbonyl, heterocycloalkylaminocarbonyl, heterocycloalkenylcarbonyl,

~ heteroarylaminocarbonyl, dialkylaminocarbonyl, alkylaminothiocarbonyl,

cycloalkylaminothiocarbonyl, arylaminothiocarbonyl, heterocycloalkylaminothiocarbonyl,

heteroarylaminothiocarbonyl, dialkylaminothiocarbonyl, alkylsulfonyl, arylsulfonyl,



aryl sul fonyl am no, nercapto, alkylthio, haloal kylthio, arylthio and

het eroaryl thi o groups, wherein any of the al kyl, al kylene, aryl,

cycl oal kywo travesuscycl oal kyl , heteroaryl noieties presentpdmusdobaessabove
substituents may be further substituted. Preferred "suitable substituents”
i ncl ude al kyl, al kenyl, al kynyl, aryl ,-ycl oal kyl, heterocycl oal kyl,

het , | , hyd |, | k , | kyl di , | ,

oyl oar Kikyists D SBas Bl 2Tl degtonmashacs &y Sea kylrarh b aaing, wieboydlamiig

al kyl, a . lLoal kyl.. a .and heteroaryl

i ot | esh&%ﬂf’g’%ﬁ@alﬁ%ﬁ@%@gp@ﬁg@?ﬁ%ﬁ%’ﬁ@a@% 8@%}3&%6&?&@9‘“@8{)% tuted by
one or noyckoatiyithjpsarbonglementy aniihioca®os@h@chd, h@t@ioc?él%é(lk?rlt}ﬁééa?@dﬁgfé%né?ngi tro,

am no, akaI am no, dial kylam no hal ogen, hydroxyl, al koxy, oxy,
mer capt oleieeRylthinrarbomdargiiok gikylsniforylorxys grytsnifonyeiy pikylstfongxamol €, i n t he

ooy com iy BltibaindSRcaSB, kiR SRS <BIEH tnd s Bramiingroupae! eot ed
from hahetinyny ofyter 0l Adlkaryl, 2k Kﬁﬁjl,k%rl:l’oa&)ylﬁ |c$|@lb§l§%: li(%#lr%cgf:l%a}llkyl,

al kyl car bonyl al kyl, hal oal koxyal Kyl', “aryl oxyal'k
hal oal kyh&i¢ipegiqalkenyla heterdard ahdgtics prssamidaltheyihove ulsnialckis mayebddytther noal kyl

| kenyl | | | | pal kyl . | keny] , het | oal kyl,
net or ooy PESHREn THEaHh aEE f RIS pEIoalRR rEloklkamd: hegar ALl koxy.
hal oal kohefero@lckamehX ysyl, a@ahw&yéeﬁymnoi@éiésYJf%ﬁfgmféBélgP% %{Jgg@%emg}ﬁgyggl kyl oxy,

cycl oal kyl al kyl oxy, cycl oal kenyl oxy, cycl oal kenyl

het er ocy@itioas! stityteddiyounpg oir ozdrk groabk indopendeibyt sl atadcfraalakehiekeopt for

het er ocy, kenyl al kyl oxy, heteroaryl oxy, .al kyl carbonyl , al kyl oxycar bonyl ,

Al kgl car B AT LI o SR e S Rins chajeisiy bk ony

cycl oal kydigaBedx9tyloxy Cvelcaptbkyk GIatib A i : ar bonyl ,

het er oaryl car bgm, XKet ercglztryl _cglr Bo’nyll/dg%,llthloh%%}?gg}ééﬁ%g’car bonyl,

het er ocycl oallkyhecenniraptls ofidissinventivhdlad dupkittatddanydooyslic or heterocyclic groups

het er ocyg| oal kyoxycar honyl ,,.carboxyl, carbanoyl, fornyl, keto (oxo),

t hi oket oﬁaﬁ% ?PZS{OHX@Y %&Sﬁe{ﬁt%?y TFATIHI ;3‘111&%%5?%%1?{)5%99% fdspendently selected

het er ocygdmalkky halshIkg1, aN@hSI aikk Y124 Al Males mipgear bonyl,
ic 191, alk&hfl &.:J/?él’yﬂgycloefiifﬁ, ﬁélo‘%ﬁﬂe‘ﬁ lélhgtlg‘ﬁé;' oalféﬁ

cycl oal kyl am nocar bonyl , aryl am hocar bony teroc amnocar bonyl ,
het er oarlvl%%ynb@&ﬁbﬂngdt¢rodtyal iybcaminqagaig hylogen, dlydxgiyanokNiakakbapy | .

cycl oal kyl am not hi ocar bonyl ., ar.yl am not hi ocar bonyl ,

het er ocy%lfeggllofé% a@w @Wi %%Wﬂ?f{\é’fy Ay D4 AlEHR6 sl ky Bk mpry.

di al kyl asgtioglkEiydsa), beayd | fenyl,

Y1 sl fomy T R b SA binp Ry EH RAy

ar yl car Bsteecaaioplsenylex hetsyadyolmhkghyalkplory, letsromyloxhedlieleabotyt ar bonyl ami no,
al kyl t hi r bonyl am al kyl t hi oca

aryl thi GOSRBR %?ﬁq]nagl?y’lﬁ%%@lﬂﬁﬁ% PEAFRIA ?‘%@%‘W@WH&XYWWYL

het er oarcytlbAlkPeaboRY¢RIBalS/icarbonyloxy, cycloalkyoxycarbonyl, heteroarylcarbonyl,
heteroarylcarbonyloxy, heteroaryloxycarbonyl, heterocycloalkylcarbonyl,
heterocycloalkylcarbonyloxy, heterocycloalkyoxycarbonyl, carboxyl, carbamoyl, formyl, keto
(0x0), thioketo, sulfo, alkylamino, cycloalkylamino, arylamino, heterocycloalkylamino,
heteroarylamino, dialkylamino, alkylaminocarbonyl, cycloalkylaminocarbonyl,
arylaminocarbonyl, heterocycloalkylaminocarbonyl, heteroarylaminocarbonyl,
dialkylaminocarbonyl, alkylaminothiocarbonyl, cycloalkylaminothiocarbonyl,
arylaminothiocarbonyl, heterocycloalkylaminothiocarbonyl, heteroarylaminothiocarbonyl,
dialkylaminothiocarbonyl, alkylsulfonyl, arylsulfonyl, alkylsulfenyl, arylsulfenyl,
alkylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino,
heterocycloalkylcarbonylamino, heteroarylcarbonylamino, alkylthiocarbonylamino,

cycloalkylthiocarbonylamino, arylthiocarbonylamino, heterocycloalkylthiocarbonylamino,



WO 02/ 100845 PCT/ USO02/ 18548 -16 al kyl sul fonyl oxy, aryl sul f onyl oxy,

al kyl sul fonyl am no, aryl sul fonyl am no, nercapto, alkylthio, haloal kylthio,
aryl t hi o wadzhetsas oar yl t hi o groups, wherein any of the al kdr/usabhsdsene,
aryl, cycloal kyl, heterocycl oal kyl, heteroaryl npieties present in the
above substituents may be further subsgsituted. Preferred "suitable
substituents" include al kyl, alkenyl, alkynyl, aryl, cycloalkyl,

het er ocy}&qt?faw P“,OC‘P’F Py yaing) alkylspiéensoxyh girtsolonyloxy. kikylsulfangmhpoedi oxy,

aryl oxy, r |, [ lthi . hal qal kyl t hi.o and
o by Y BHEO KA me 06T ARVMGE Hetodfihid, BsPinic TR AN g, ang
het er oarwhereini anlyiof sheaflkyAaikydénd, g1, RONAIKGL BStel d-YQBAIRy] g§‘¥?°rg 1%3#%3?' ly

substituted by one or nobre groups i ndependent |y’ sel ect m
hal oal kyfTeSeRf {1 the abeneRybstingays may he furthen ibstintédn Prefeatd dertableysdbsitydnts"

| koxy, | kyl t hi.o, hal oal hi | t hi .
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suitable protecting group that is Stadble to” the n
i n t hesendearhoasl. ligl otlkesderien gyagoadkiyl, Inagrobwelaatiopbvedl, aid leterSatyt @bleBepOi Nt

inther i sequence.of the thad t ovide a desired internedi ate or
t ar get coggn%%gggq.e a%g}let %@Ftém tﬁ%ﬁr‘?@“@?ﬁﬁb@‘{’ﬁﬁﬁe@ R OR® PHBEES §1OWDSpr ot ect i ng
and _de-ipdeengdrityGeldtid SoR IKSH HldalyR N fo UHRG AURIAL! ARl BaRLL! eCting

groups are well known to those skilled int 1e art; exahp Shi ch may
be f oundaiqger, hydreehalkos, lRaloalxy, meRaptoe alkiyhigio Gizdeydlsylibto Ghaniigalordapet hesi s

3rd ed.), J Wley & NY (1999)., which is i ted herein b
(3ra.20.). o Vo & oncy, N (12000, Mhuch Lo, Lol poral c6 her i by
speci fi aabibly TaesdyebniRisha: LEAGHE gl?os%it g{s @1{%? tﬂaﬁ%%[d &%&Rﬁ? 'ﬁéléc‘%e“&g@gﬂ In

the nethods of this invention. Under Cl rcunst ances, e'Tea

condi t i dalpabiohvdtoxyalisyls elkexyadkyl suybhtikonpalkyl, dkyloarbongibiey], Subsikbys@an, t hat
T LN
Ty Do s e Lab b ety R F At g RO et e, Mt ogen
pr ot ect ihﬁ@rcgqyg@pgfg%@etmtdyl, mituﬁmaﬁim,;cblmoahydrai_@yi, ﬂﬁ%xy] thoQHt@ﬂ;(Ij, Kﬁ[l&?%%&,ng
oot gl B, 15, 2 PSSR B SPEEI 0 LS compound o T
kg1 SUbL ot o o R B e R B AL h LR MRRENE ey
sul f ony hetepayeloalkenylalkyloxy, heteroaryloxy, alkylcarbonyl, alkyloxycarbonyl,
alkylcarbonyloxy, arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl, cycloalkylcarbonyl,
cycloalkylcarbonyloxy, cycloalkyoxycarbonyl, heteroarylcarbonyl, heteroarylcarbonyloxy,
heteroaryloxycarbonyl, heterocycloalkylcarbonyl, heterocycloalkylcarbonyloxy,
heterocycloalkyoxycarbonyl, carboxyl, carbamoyl, formyl, keto (oxo0), thioketo, sulfo,
alkylamino, cycloalkylamino, arylamino, heterocycloalkylamino, heteroarylamino,
dialkylamino, alkylaminocarbonyl, cycloalkylaminocarbonyl, arylaminocarbonyl,
heterocycloalkylaminocarbonyl, heteroarylaminocarbonyl, dialkylaminocarbonyl,
alkylaminothiocarbonyl, cycloalkylaminothiocarbonyl, arylaminothiocarbonyl,
heterocycloalkylaminothiocarbonyl, heteroarylaminothiocarbonyl, dialkylaminothiocarbonyl,
alkylsulfonyl, arylsulfonyl, alkylsulfenyl, arylsulfenyl, alkylcarbonylamino,
cycloalkylcarbonylamino, arylcarbonylamino, heterocycloalkylcarbonylamino,

heteroarylcarbonylamino, alkylthiocarbonylamino, cycloalkylthiocarbonylamino,

arylthiocarbonylamino, heterocycloalkylthiocarbonylamino, heteroarylthiocarbonylamino,



nitroso, oxide, phosphinyl, phosphoryl, silyl, organonetallic, borinic acid
and boronic acid groups. Exanples of each of these groups, nethods for
prot ecti ngom2twesgen noi eties using these groups and net hadg/fee/188€80OVI nNg
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al kyl ggp%lél 1cally selié/ctec{1 toq)e regctlve under the reaction conditions used in the methods of this
invention. Under these circumstances, the reaction conditions convert the selected substituent
into another substituent that is either useful in an intermediate compound in the methods of '
this invention or is a desired substituent in a target compound.
In the compounds of this invention, R? and R?, independently or taken together, may
be a suitable nitrogen protecting group. As indicated above, nitrogen protecting groups are
well known in the art and any nitrogen protecting group that is useful in the methods of
preparing the compounds of this invention or may be useful in the HIV protease inhibitory
compounds of this invention may be used. Exemplary nitrogen protecting groups include
alkyl, substituted alkyl, carbamate, urea, amide, imide, enamine, sulfenyl, sulfonyl, nitro,
nitroso, oxide, phosphinyl, phosphoryl, silyl, organometallic, borinic acid and boronic acid

groups. Examples of each of these groups, methods for protecting nitrogen moieties using

these groups and methods for removing these groups from nitrogen moieties are disclosed in



intended to mean the divalent radical -ORaO which is bonded to adjacent
atons (e.g., adjacent atoms on a phenyl or naphthyl ring) , wherein Ra is
a | ower awoyi2iigesasip. " Al kyl ami nocarbonyl " is intended to regarsobhgs4s adi cal
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mean the radical -NHR,, where R, is an alkyl group. “Dialkylamino” is intended to mean the
radical -NR.Ry, where R, and R, are each independently an alkyl group, and is intended to
include heterocycloalkyl groups, wherein R, and Ry, taken together, form a heterocyclic ring
that includes the amine nitrogen. “Alkoxy” is intended to mean the radical -OR,, where R, is
an alkyl group. Exemplary alkoxy groups include methoxy, ethoxy, propoxy, and the like.
“Lower alkoxy” groups have alkyl moieties having from 1 to 4 carbons. “Alkoxycarbonyl” is
intended to mean the radical -C(O)OR,, where R, is an alkyl group. “Alkylsulfonyl” is
intended to mean the radical ;SozRa, where R, is an alkyl group. “Alkylenedioxy” is
intended to mean the divalent radical -OR,O- which is bonded to adjacent atoms (e.g.,
adjacent atoms on a phenyl or naphthyl ring) , wherein R, is a lower alkyl group.
"Alkylaminocarbonyl" is intended to mean the radical -C(O)NHR,, where R, is an alkyl
group. “Dialkylaminocarbonyl” is intended to mean the radical -C(O)NR,R;, where R, and
Ry, are each independently an alkyl group. "Mercapto” is intended to mean the radical -SH.

"Alkylthio" is intended to mean the radical -SR,, where R, is an alkyl group. "Carboxy" is



such as glucuronic acid or galacturonic acid, al pha-hydroxy acid, such as
citric acid or tartaric acid, amno acid, such as aspartic acid or
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sul fonic acid, such as p-toluenesul fonic acid or ethanesul fonic acid, or
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If an inventive compound is a base, a desired salt may be prepared by any suitable

method known in the art, including treatment of the free base with an inorganic acid, such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like,
or with an organic acid, such as acetic acid, maleic acid, succinic acid, mandelic acid, fumaric
acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, pyranosidyl acid,
such as glucuronic acid or galacturonic acid, alpha-hydroxy acid, such as citric acid or tartaric
acid, amino acid, such as aspartic acid or glutamic acid, aromatic acid, such as benzoic acid
or cinnamic acid, sulfonic acid, such as p-toluenesulfonic acid or ethanesulfonic acid, or the
like.

If an inventive compound is an acid, a desired salt may be prepared by any suitable
method known to the art, including treatment of the free acid with an Inorganic or organic
base, such as an amine (primary, secondary, or tertiary); an alkali metal or aikaline earth
metal hydroxide; or the like. Illustrative examples of suitable salts include organic salts

derived from amino acids such as glycine and arginine; ammonia; primary, secondary, and



substituted or unsubstituted al kynyl group, wherein said alkyl, alkenyl or
al kynyl group is a straight or branched chained group, and where said
substit ut e @lkeydss al kenyl or al kynyl group is substituteddyussnessas nore
substituents independently selected fromam no, cyano, hal ogen, hydroxyl,
al koxy, hal oal koxy, aryl oxy, cycloal kqyy, cycl oal kyl al koxy,

cycl oal kenyl oxy, cycl oal keny| al koxy, heterocycl oal koxy, _
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}[ gg;g%%ﬁ%’ %%3091)6/‘120&9}/ zlirylcar %xrly op%)%ihgte ogqugellrbor%xg;y? LH(lylarr?iX(r),rd(i)allli()cflerg}/no, keto,
alkylsulfonyl, arylsulfonyl, alkylcarbonylamino, alkylthio, haloalkylthio and arylthio, wherein
any of the alkyl, alkylene, aryl, cycloalkyl, heterocycloalkyl, heteroaryl moieties present in the
above substituents may be further substituted by one or more groups independently selected
from alkyl, haloalkyl, aryl, nitro, amino, alkylamino, dialkylamino, halogen, hydroxyl,
alkoxy, haloalkoxy, aryloxy, mercapto, alkylthio, haloalkylthio and arylthio groups;

R’ is a substituted alkyl group, a substituted or unsubstituted alkenyl group, or a
substituted or unsubstituted alkynyl grdup, wherein said alkyl, alkenyl or alkynyl group is a
straight or branched chained group, and

where said substituted alkyl, alkenyl or alkynyl group is substituted by one or more
substituents independently selected from amino, cyano, halogen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, cycloalkoxy, cycloalkylalkoxy, cycloalkenyloxy, cycloalkenylalkoxy,
heterocycloalkoxy, heterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloalkenlalkoxy,
heteroaryloxy, alkylamino, dialkylamino, alkylsulfonyl, arylsulfonyl, alkylsulfenyl,
arylsulfenyl, alkylthio, haloalkylthio, arylthio and heteroarylthio groups, wherein any of the
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,
heteroaryl moieties present in the above substituents may be further substituted by one or
more groups independently selected from alkyl, haloalkyl, halogen, hydroxyl, alkoxy,
haloalkoxy, alkylthio and haloalkylthio groups;



pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thienyl or

t et rahydropyri dazinyl is unsubstituted or substituted with one or nore
substi t uewosn2zimel@pendent | y sel ected from al kyl, hal oal kylpcThiedooagsag and
hydroxyl; R2 is a substituted al kyl group, a substituted or unsubstituted
Cl- C6 al kenyl group, or a substitutedr unsubstituted Cl-C6 al kynyl
group, whereip,said aIkyI al kenyl or al kynyl group is a straight or
branched chai ﬁetﬁ o raethyl ethyl autneenyl.cehere saild sadthyls asyl ar loydpy] lunsuhstinned or

al kynyl by one or nore substituents independently
sel ecte P%‘rﬁe‘gio noposﬁlja}fyg};& land al kylam no; R2' is H nethyl or ethyl; R
Xis , wherein Rruds H, haI ogen, or alkoxy; Zis S, 0, CH2 or CFH, WO
02/ 100845 PCT/ USO 3 -21- R, R4, R5, R$ and R8' are each H, and R6
and R7 are indepe |ly selected fromH or nethyl; or a prodrug,

phar maceuti cal ly ast+'ves nmetabolite or pharmaceuti cal | y active salt or
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group, wherein_ said al keny Is% group is a straight or branched
chai ned groulesaﬁad)\ﬂ%rS@zsﬁHdoaCE yl or al kynyl group is unsubstituted or

IS substltute}gslg)%one or nore hal ogen substituents; R2' isH R Xis ,
wherein R is H isS R3 R R5 R8 and R8 are each H and

R4, R’, R® and R are independently selected from H or methyl; and

R® and R® are independently selected from H, halogen, methyl, monohalo-methyl,
dihalo-methyl and tri-halomethyl;

or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or

solvate thereof.

In more specific embodiments, this invention relates to compounds of Formula I,
above, wherein:

R'is phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tetrahydrofuranyl,
furanyl, thienyl or tetrahydropyridazinyl, where said phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl,
pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl is
unsubstituted or substituted with one or more substituents independently selected from alkyl,
haloalkyl, halogen, and hydroxyl;

R? is a substituted alkyl group, a substituted or unsubstituted C,-Cg alkenyl group, or a
substituted or unsubstituted C;-Cs alkynyl group, wherein said alkyl, alkenyl or alkynyl group
is a straight or branched chained group, and

where said substituted alkyl, alkenyl or alkynyl group is substituted by one or more
substituents independently selected from cyano, halogen and alkylamino;

R”is H, methyl or ethyl;

X

@\

AN
Xis ';

Z1is S, O, CH, or CFH;

, wherein R™ is H, halogen, or alkoxy;



R6 and R7 are each nethyl; or a prodrug, pharmaceutically active netabolite
or pharmaceutically active salt or solvate thereof. Mre specifically,
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et hyl or prorR/IlSHs unsubstituted or substituted with hal o or hydr oxyl ; R’
Xis , wherein R', is Hor one or nore substituents independently selected

from hal ogen, al R hal oal kyl , al koxy, hal oal koxy, hydroxyl,
al kyl enedi oxy, dgiféﬁt?alkylenedioxy, aIkylanino,_dialkylanino, al kyl thio
and hal oal kyl t hi s#S, O SO 502, CH2 or CFH,

Xis , wherein R* is H;

Z1isS;

R? . R4, R®, R® and R¥ are each H; and

R® and R are each methyl;

or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or
solvate thereof.

More specifically, this invention relates to compounds useful for inhibiting the
activity of HIV-protease of Formula I, above, wherein:

R'is a 5- or 6-membered mono-cyclic cycloalkyl, cycloalkenyl, aryl, heterocycloalkyl,
heterocycloalkenyl or heteroaryl group, where said cycloalkyl, cycloalkenyl, aryl,
heterocycloalkyl, heterocycloalkenyl or heteroaryl group is unsubstituted or substituted with
one or more substituents independently selected from alkyl, haloalkyl, amino, cyano, halogen,
hydroxyl, alkoxy, haloalkoxy, alkylenedioxy, dihaloalkylenedioxy, aryloxy, cycloalkoxy,
cycloalkylalkoxy, cycloalkenyloxy, cycloalkenylalkoxy, heterocycloalkoxy,
heterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloalkenylalkoxy, heteroaryloxy,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, alkylamino, dialkylamino,
alkylsulfonyl, arylsulfonyl, alkylcarbonylamino, alkylthio, haloalkylthio and arylthio, wherein



R3is H R4, R5, R6 and R7 are independently selected fromH or nethyl; and
R8 and R8, are independently selected fromH, hal ogen, nethyl,

nonohal o- wexdmbos4s di hal o- met hyl and tri-hal onet hyl ; provi ded/tseatiss=si d 5-

or 6-nmenbered nono-cyclic heterocycloal kyl, heterocycl oal kenyl or
heteroaryl group contains at |east two-jeeteroatons; or provided that said

al kyl, al ken lh { noi ety of said substitut ed phenyl al kyl ,
phenyl al R@h?/{t va kﬁﬁéh‘yle&PWﬂyFy ?ékﬁﬂ heteroensicalleylit heterbarybmeieties prosent in the
Shenyi 7S SN SOaLEy e %% PRl oSl Bt oS
phenyl al helnylkybarynmmcylaahhcy &Miyleﬁﬁﬁ!dpdlhﬁcyfa% ,nhisbes 1% &gﬁ aﬁ{oxgpr e

rnor

substituents other than halo or methyl, where said
subst i t ubdealkpxy, iaRdee MEIEpioy akkylthiot Mozﬂkyithlohmiaralt]nplg,rodpsdr oxyal kyl ,

SIS AP ARBIRACE S i Gt S R AR B A b églfu%{?q'u?e%' o
cyanoal kyﬂlsubétﬁfuféﬁ®h&&y|lalkerﬁ}41 k3up o @%ﬁl’;éfﬁﬁhted & &ﬁg?ﬁetrrt%tgﬁ @{Qé}ﬂq(llga yrgfoup,

cycl oal kyl, cycl oal kenyl , "het erocycl oal kyl ,

het eroaryl, nivhess, Saldmllﬂ&, alkgpnarthox, alkyrgil oojdty oﬁéakcbpbenymmqmeﬁm&e@h lkenyl oxy,
WO 02/ 10 802/ 185 - 2 oX al kyl enedi ox aryl ox
cycl oal kgtgé?’la?ggyo%f)% Séﬁﬁ% toEg@P%éﬂlélfg‘%lFl%&?y czcl oal kenzl al kgxy, 4
het er ocycl oal k Hh r I
y ¥YH, Heh el OGYCd:GRbII! @h&@%&ia [nf}ﬁf g pgfk o‘§‘<b>?85‘%1%§‘o‘?{y|

het er ocycl oal keny Ialkox et er odr yl oxy,

aIkyIcar%ﬁﬁ?ﬁ@%@wnhbmybchﬂhonyj arylcarbonyloxy aryloxycarbonyl

cycl oal kyl car bonyl,, cycloalkylcarbonyloxy, cycl oal kyoxycar bonyl ,
heteroarylcarbonﬁﬁ,/ et eroaryl car bonyl oxy, heteroaryl oxycarbonyl,

het er ocycl oal kyl ¢ rbo yl, heterocycl oal kyl car bonyl oxy,

het er ocycl oal kyox ;ﬁ carboxyl, carbanoyl, fornyl, keto, thioketo,
sul fo, al kyl aKiigo, CyclOalv{fhéraﬁlmqs}%yérﬁmr%es‘]tkféhﬁfeﬁfdﬁ&é%%&%k?m no,
het er oaryl am no, di al kyl am no, al kyl am nocar bon

cycl oal k%ﬁieétﬁdrmm@aﬁgn alkat, Wabmﬂqyb@afdxa;ﬂ;dloalkm@ehmmlmkmmmx@o@ar bonyl ,

het er oar r bon di al m nocar. yl am not hi ocar bonyl ,
cycl oal k%%(gd?nkno 16 %@ﬂ?fm %b?yéarﬁnﬁ&ar‘gﬁﬁ’é? H@Vhoal kylthio;

het erocycl oal Ry 9@ rgqj m@chE@pthH het er oar yl am not hi ocar bonyl ,
di al kyl am not hj ocar bonyI yl sul fonyl, arylsul fonyl, alkyl sul fenyl,
aryl sul f enyl Ralls@l car bonyl am no, cycl oaI kyl car bonyl am no,

aryl carbonyl aflgzl’ ﬁ@, R®and R7 are independently selected from H or methyl; and

R® and R® are independently selected from H, halogen, methyl, monohalo-methyl,
dihalo-methyl and tri-halomethyl;

provided that said 5- or 6-membered mono-cyclic heterocycloalkyl,
heterocycloalkenyl or heteroaryl group contains at least two heteroatoms; or

provided that said alkyl, alkenyl or alkynyl moiety of said substituted phenylalkyl,
phenylalkenyl or phenylalkynyl group is substituted by one or more substituents selected from
halo or keto; or

provided that said substituted phenyl group or phenyl moiety of said substituted
phenylalkyl, phenylalkenyl or phenylalkynyl group is substituted by one or more substituents
other than halo or methyl, where said one or more substituents is independently selected from
haloalkyl, hydroxyalkyl, alkoxyalkyl, cycloalkoxyalkyl, alkylcarbonylalkyl, haloalkoxyalkyl,
aryloxyalkyl, alkylthioalkyl, haloalkylthioalkyl, arylthioalkyl, cyanoalkyl, aminoalkyl,
alkylaminoalkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl,

heterocycloalkenyl, heteroaryl, nitro, amino, cyano, hydroxyl, alkoxy, haloalkoxy, alkenyloxy,



het er ocycl oal kyl car bonyl am no, heteroaryl carbonyl an no,

al kyl t hi ocar bonyl am no, cycl oal kyl t hi ocar bonyl am no,

aryl t hi ocencoerigésasi no, het er ocycl oal kyl t hi ocar bonyl am no, PCT/US02/18548

het er oaryl t hi ocar bonyl am no, al kyl sul fonyl oxy, aryl sul fonyl oxy, _

al kyl sul fonyl am no, aryl sul fonyl am' nop3mer capto, al kylthio, haloal kylthio,
arylthio_and heteroaryl t hi o géq?' wherein any of the al kyl, alkyl ene,
aryl, cydfaiogy;alk k‘jb{ClOQH‘FObeenéﬂQﬂékWalkm eyq1@kerpkoasent in the

?282&?,%2?,?%&9@1% w‘]‘? ﬁ%@%’?éywﬁ%ﬁ%?@w%t SRl oy
hal oal kdﬁétﬂo@bl@,ﬁll@eh}ll@lkoﬁﬂ%&@é&ﬂbky | A1 QarBE B, pﬁkyl@}fyc bQﬁ}qdélHﬁcarb?nyloxy,

phar maceutically active nmetabolite or pharmaceut’ cal I Ve sa
sol vat e ¥Yebenyl, 4chﬂlrb9n¥ihéma¥y1@r)@alrbowl pywoatkylcavbetyy, ogﬂomymmbﬁymy,rmr e

different, and
. bo eI b bR P dadu baedery BuaenaSHrRDeRtls Mor o
speci fi Q@telrycycrdau@ldmm %@ﬂ%rdc%l@élﬁ?lc&x%oﬁﬁﬂ?}p%@ %Mgﬁ%&%&&mb *]' biting the

activity of H V-protease of Formula I, above
pyr r ol ylcarhoyyk 94111 dmnyll, fomlelb)kawothetqa)sukia,cdllyylaxnirm atialilylamino, arylammo

h d d |, where said
bhenyl TSRl aotinh; %%fﬁﬁlﬁn?g%ggiwléfﬁfn%a%yé%g%{# %ﬂzm i .
t et r ahy dyabulkinodakich Ry brylehﬁhsé%o }Ie%écﬁlabbq[

unsubstituted or substitutéed wth o e su stltueﬁ% mdependently

sel ect edicteraamylamindcarbonyl, dlalldy;alrmnwlmggh all@inirlulnlygmclﬁmwmyly\o %/ 100845d el
PCT/ US02/ bstitute nyl al ky rou ere said al ky
noi ety &€ ggﬁg‘agﬁ‘@?ﬁoﬁﬁ’%ﬁ aﬁ W}f gﬁlﬁu‘}?t?re% Yéanglnpth&camoawe hed

chai n alhkdekoAh@in6thiBearbbiy], 'ﬂlalﬁﬁh}ﬁ}’ﬂmhlg dBboyPrarBAQRMhyl WRELSOSA! d methyl,
ed W t lh

ethyl or propyl is unsubstituted or stitut r'oxy ’ RX Xis ,
wher ei n alkylsusfenyl, aralsolfeny], abkylairlkmbyjamlni cwloﬁlkyﬂ;arﬂaldglaﬁﬁn@ﬁl'jdciﬁmyﬁﬂmng R8
and R and, R7 a endently selected fromH or

d
met hy! ,%&6@3@5&@#&&0@%@% BFtS’aar@aW frf%’@seaazlby {ocaipnylaslind., t hi azol yl

or cycloalkylthiocarbonylamino, aryithiocarbonylamino, heterocycloalkylthiocarbonylamino,
heteroarylthiocarbonylamino, alkylsulfonyloxy, arylsulfonyloxy, alkylsulfonylamino,
arylsulfonylamino, mercapto, alkylthio, haloalkylthio, arylthio and heteroarylthio groups,
wherein any of the alkyl, alkylene, aryl, cycloalkyl, heterocycloalkyl, or heteroaryl moieties
present in the above substituents are unsubstituted or substituted by one or more groups
independently selected from alkyl, haloalkyl, halogen, hydroxyl, alkoxy, haloalkoxy, alkylthio
and haloalkylthio groups;
or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or
solvate thereof. If the phenyl group or phenyl moiety of R? contains more than one
substituent, the substituents may be the same or different, and may be independently selected
from the above-described substituents..
More specifically, this invention relates to compounds useful for inhibiting the
activity of HIV-protease of Formula I, above, wherein:
R' is phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tetrahydrofuranyl,
furanyl, thienyl or tetrahydropyridazinyl, where said phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl,
pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl is
unsubstituted or substituted with one or more substituents independently selected from alkyl,

haloalkyl, halogen, and hydroxyl;



t etrahydropyridazinyl, where said is isoxazolyl, pyrazolyl, thiazolyl or
tetrahydropyridazinyl is unsubstituted or substituted with one or nore
substi t uewigsp2ioekapendent |y sel ected from al kyl, hal oal kylpcthadoegssag and
hydr oxyl when R2 is a substituted or unsubstituted phenylal kyl group or
provided that R is selected from phepyh. pyrrolyl, pyrrolidinyl,

i soxazol yl, pyrazolyl, thiazolyl, tetrahydrofuranyl furanyl, thlenyl or
t et rahydropyr daa_Smﬂltltmphmlalwlgrcsmbwherelsaxdchlkyrblnmmbzalf kaitl s@a’sﬁuwedand sai d

phenyl sai d subs e a group conprises one or nore
substitﬁgﬁ m&?ﬂ%?uﬁ}%ﬁ§Wﬂﬂ aﬁ@&ﬁfﬂé Wh@%é“%%yd one or nore substituents

is independeggt t f

hal oal koxy, gﬁé%/lmeﬁ?gﬁgxe@?yl &?mﬁgfﬁ hé%?éene ggthytgég]ll;r%ﬁl@fl%“éf}ﬁé% ot

di al kyl sivytedvikth hgdidxghyl and aIkyIthlo or a prodrug, pharmaceutically
active netabolite or pharnmaceutically active salt or solvate thereof. In
preferred enbodi , this invention relates to conpounds of Formula I,
above, wherein: ifls phenyl, where said phenyl is substituted with one or
more substituent Ssi épendently sel ected from et hyl, hal ogen or hydroxyl;
R2 is a substyfuted phény gr .al kyl noiety of said
substituted }H}Senyl al kyl S@gﬁeﬁﬁf{s gﬁgk[xarléé‘é}; htgr %l?b)g't’anched chain al ky noiety;
where said pliein)sl, Op6itetoy (FH;sai d substituted phenyl al kyl group conprises

one or nore st ye gt her n halo or nmethyl, where said one or nore
substituents s Ph% g ﬂﬁgﬁtﬁﬁfﬁwﬁggFTéo845 PCT/U802/18548 -25 sel ected
fromtrifluoronRl RYlare RELAR A al kyl enedi oxy,

di -fluoro- al kyl enegfeoxy, cyclf} rg%y e %oxy, met hyl - am no,

met hanesul forpydvniﬁrddhattd{ hiy Iselhcted froﬁﬁZiSOXaSollyll plyﬁizbbyl thiaz@lylhotl ; R' Xis ,
wherein R $ Eﬁ@&% and R3, R4 R7, R8 and R8' are each
H or a ‘P raaz’rldaﬁgw g ﬁee%m IW%?IWWW?QMWQYW tes Py rmpidaziail | v

active salisubfinS@®by dRtiR&T $Rf one or more substituents independently selected from

alkyl, haloalkyl, halogen, and hydroxyl when R? is a substituted or unsubstituted phenylalkyl

group or

provided that R' is selected from phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl,
thiazolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl when R? is a substituted
phenylalkyl group and said phenyl moiety of said substituted phenylalkyl group comprises
one or more substituents other than halo or methyl, where said one or more substituents is
independently selected from haloalkyl, amino, hydroxyl, alkoxy, haloalkoxy, alkylenedioxy,
di-haloalkylenedioxy, cycloalkylalkyloxy, dialkylamino, alkylsulfonyl and alkylthio;

or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or

solvate thereof.

In preferred embodiments, this invention relates to compounds of Formula I, above,
wherein:

R' is phenyl, where said phenyl is substituted with one or more substituents
independently selected from methyl, halogen or hydroxyl;

R? is a substituted phenylalkyl group, where said alkyl moiety of said substituted
phenylalkyl group is a straight or branched chain alky moiety;

where said phenyl moiety of said substituted phenylalkyl group comprises one or more

substituents other than halo or methyl, where said one or more substituents is independently



Al'l conpounds of this invention contain at |east one chiral center and may
exi st as single stereoisoners (e.g., single enantioners or single

di ast er eoWy ®)100888y mM xture of stereosisoners (e.g., any popidesas€as
enantiofrers or diastereoners) or racemc mxtures thereof. Al such single
stereoi soners, mxtures and racenmates _ake intended to be enconpassed
within the broad scope of the present invention. Conpounds identified

her ei n sgkectedrityine trifivor@nétbyinemsmoahpdordnC, (oalkdess bikpnediopp Widsoichat are
present in.a formth ins at | east 90% of a single stereoisonmer of

t cont
each chidlsylenedipy cyﬁf"@g&?{fm?t ox¥h d-gstsdumine. mepmeauliony! andumetbyiteing st ry of

the chiral Caﬁbi@'?ﬁnﬁerﬂ?ﬁ%f‘&hgp the chem cal structures illustrated herein
is not specified, the chemtcal structure is intended to enconpass conpounds

contai ni ng either st ereoi soner of each chiral center present in the
conmpound. Prefer .y however, the inventive conpounds are used in
optically pure, tlhat l S, stereoisonerically pure, formor substantially
optically pur)g.(su aptial l _sggreoi sonerically pure) form As used
herein, the tefm "stereoi ¥t R "lsp]d'rity (or "optical" purity) refers to
the "enantione{sicor P4kl ty and/or "diastereoneric” purity of a conpound.
Conpounds that are substantially enantionerically pure contain at |east
90% of a si ndt’eRi,RnBF, RINK® amcéRgraeé)d:a{:hcmnt ain at least 95%of a single

i somer of each chiral center present in the enantionmer. Conpounds that are
substanti al | Wr&ipéi%‘{rlé%aé’ AERgceRnqally gaiee weiabalits onpharamecutisally attiva sali ol e

i somer Qfvaacheehtral center present in the diastereoner, and preferably
contain at |east 95% of a single isoner of each chiral center. Mre
preferably, tAlbcanpismdno thls ipvenpntdoart itdedst yncitratiand-anawBkG&akd y pure
conpounds in this invention contain at |east 97.5%of a singlé isoner and
nost  pf HEFEOIS B &¢-&- spglesnantiaers of sigglsidingtescamesmeanyohdareiof chi r al

center iR dRoFRAAAYN - ich. ar "racem c mxture" refers to
7t ur e SoARCE S e & Bk BRET o cipReroab 0 B bty Besforiesas - 26
conpoundissreathiAdhsueh cimgleasaesisomks Unesuet athRBéhaBRirs ieaddd yhyr es of
enantioneric diastereoners, The conpounds of this invention nay be

obt ai nedRFHNRASEHHIER Hsrhread $ppp aF the nreseat inveniignt Commoundd idgntified/herein

di aster ' S dally stereoisonericall ure (i.e.,
subst antg ?gi?l %cégérﬁ%%{%%gﬁg%ﬁeg%?aﬁyga&neg%ﬂ?e éoﬂn%sllpsotuélr Setglﬁfeﬁ"r? PLSFRF ! ﬁ%%‘?“ {}’81' m Such
conpoundsntaimayt leest Ve fraeingly stehv@lisoas) by cachcoRaIdcR@r Fﬁés&xﬁ@n BIeQERABIAS.

describ her ei n usi ng .opti cal [ég/ pure or substantially optically pure

mat er i al ¥ MO heiRseshralisy efile ghisd wpthentinresey imthe chpmighutichyes illustrated

:n'e ;5( ?L:ﬂ;g&@ﬁ?ﬁ et ﬁ';el:fﬁ@d,otfle Qhéﬂl%gl%l%cﬁfre i%tigtregge'dstg rergéosfhpa{sg (c:anl'llgclmrxll s racemc
containing either stereoisomer of each chiral center present in the compound. Preferably,

however, the inventive compounds are used in optically pure, that is, stereoisomerically pure,
form or substantially optically pure (substantially stereoisomerically pure) form. As used
herein, the term "stereoisomeric" purity (or "optical" purity) refers to the "enantiomeric"
purity and/or "diastereomeric" purity of a compound. Compounds that are substantially
enantiomerically pure contain at least 90% of a single isomer and preferably contain at least
95% of a single isomer of each chiral center present in the enantiomer. Compounds that are
substantially diastereomerically pure contain at least 90% of a single isomer of each chiral
center present in the diastereomer, and preferably contain at least 95% of a single isomer of
each chiral center. More preferably, the substantially enantiomerically and diastereomerically
pure compounds in this invention contain at least 97.5% of a single isomer and most
preferably contain at least 99% of a single isomer of each chiral center in the compound. The

term “racemic” or “racemic mixture” refers to a mixture of equal amounts of enantiomeric



using conventional procedures. Exenplary methods that may be useful for the
resol ution/separation of stereoisomeric mxtures include chromatography and
crystal | i wati2andsue- crystal i zati on. Qther useful nethods rrpr/ise2figidasd i n
“Enantioners, Racemates, and Resolutions," J. Jacques et al., 1981, John
Wl ey and Sons, New York, NY, the disgkasure of which is incorporat ed
herein by reference. Preferred stereoi somers of the conpounds of this

i nvent i &?@PE“%@&QWOW@P%“PWIW}%@f enanjiopersfand meigtueeshddnasivnserof thi s

i i ' : inth ic centers.(chiral
ent | o soabeLse sem e 10 610 10 Shergsaenc ceners Tl |
N, R2' Rie.RinartibmBricA axﬂ/orlaidgﬁlr?d)vﬁkfﬂ%aﬂi i) @ibétﬁbstaﬁttialifs‘?éréﬂgd’fﬂerﬂ;al& ng: RO

stereogeni c centers have the follow ng designated stereochemstry
RS X N~Rpe.. sylptagtiglly e@rntiomeri¢ally apd/or giastgreomeRi¢alR5purE)fonmmSueh porep@mdbl y, at

| east t %%eoeoc;btgiggd ?};n‘tn’ﬁe%%gl?ﬂ ia%co?c%plé ?or &e%?gc%dargg dI:s%lriLgcY\{ler}gin using optically
pure or substantially optically pure materials. Alternatively, these compounds may be
obtained by resolution/separation of a mixture of stereoisomers, including racemic mixtures,
using conventional procedures. Exemplary methods that may be useful for the
resolution/separation of stereoisomeric mixtures include chromatography and
crystallization/re-crystallization. Other useful methods may be found in "Enantiomers,
Racemates, and Resolutions," J. Jacques et al., 1981, John Wiley and Sons, New York, NY,
the disclosure of which is incorporated herein by reference. Preferred stereoisomers of the
compounds of this invention are described herein.

Especially preferred embodiments of this invention comprise compounds, wherein the

stereogenic centers (chiral carbons) have the following designated stereochemistry:

R R
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More preferably, at least two of the stereogenic centers have the following designated
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stereochemistry:

Even more preferably, at least three of the stereogenic centers have the following

designated stereochemistry:
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The HIV protease inhibitor compounds of this invention include prodrugs, the
pharmaceutically active metabolites, and the pharmaceutically acceptable salts and solvates
thereof. In preferred embodiments, the compounds of Formula I, prodrugs, pharmaceutically
acceptable salts, and pharmaceutically active metabolites and solvates thereof demonstrate an
HIV-protease inhibitory activity, corresponding to K; of at least 100 nM, an ECs; of at least
10 mM or an ICsp of at least 10 mM. Preferably, the compounds of this invention

demonstrate an HIV-protease inhibitory activity, corresponding to a K; of at least 10 nM, an
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compound. Prodrugs and active metabolites of compounds of this invention of the
above-described Formulas may be determined using techniques known in the art, for
example, through metabolic studies. See, e.g., "Design of Prodrugs, " (Bundgaard, ed.), 1985,
Elsevier Publishers B.V., Amsterdam, The Netherlands. The following is an example of a
prodrug that can be converted to the compound of this invention under physiological

conditions, by solvolysis or metabolically:

A "pharmaceutically acceptable salt" is intended to mean a salt that retains the
biological effectiveness of the free acids and bases of a specified compound and that is not
biologically or otherwise undesirable. Examples of pharmaceutically acceptable salts include
sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates, monohydrogenphosphates,
dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides, bromides, iodides,
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met hods t r eat nent
administering a compound of Formula I or a pharmaceutically acceptable salt, prodrug,

pharmaceutically active metabolite, or solvate thereof. More preferably, the present method
is directed at inhibiting HIV-protease activity. "Treating” or "treatment” is intended to mean
at least the mitigation of a disease condition in a mammal, such as a human, that is alleviated
by the inhibition of the activity of HIV proteases. The methods of treatment for mitigation of
a disease condition include the use of the compounds in this invention in any conventionally
acceptable manner, for example, as a prophylactic. The activity of the inventive compounds
as inhibitors of HIV protease activity may be measured by any of the suitable methods known
to those skilled in the art, including in vivo and in vitro assays. Examples of suitable assays
for activity measurements are escribed herein. Administration of the compounds of the
Formula I and their pharmaceutically acceptable prodrugs, salts, active metabolites, and
solvates may be performed according to any of the generally accepted modes of
administration available to those skilled in the art. Illustrative examples of suitable modes of

administration include oral, nasal, parenteral, topical, transdermal, and rectal.
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infection by HV,
by HIV, or for treating AIDS or ARC, are also encompassed by the present invention, as well

as a method of inhibiting HIV protease, and a method of treating infection by HIV, or of
treating AIDS or ARC. Additionaliy, the present invention is directed to a pharmaceutical
composition comprising a therapeutically effective amount of a compound of the present
invention in combination with a therapeutically effective amount of an HIV infection/AIDS
treatment agent selected from:

1)  an HIV/AIDS antiviral agent,

2) an anti-infective agent, and

3) an immunomodulator.

The present invention also includes the use of a compound of the present invention as
described above in the preparation of a medicament for (a) inhibiting HIV protease, (b)
preventing or treating infection by HIV, or (c) treating AIDS or ARC.

The present invention further includes the use of any of the HIV protease inhibiting

compounds of the present invention as described above in combination with one or more HIV



treating AIDS or ARC. Additionally, the present invention is directed to a
pharmaceutical conposition conprising a therapeutically effective anount
of a conpwant/i06845he present invention in conbination w tACTAIS02/18548
therapeutically effective amount of an HV infection/AIDS treatnent agent
selected from 1) an H V/AIDS antiviraligagent, 2) an anti-infective agent,

and 3) nodul at or. The present invention also includes the use of
a corrpou‘ﬁg’CB‘F AE@S pieagasiit aganjeseldcisd from adégyr’fi\&%alabmubagem ehentpirpetivat i on

e R R R L e T g R

i nvent i quotbarel (19 préveatitglestrédiag Wiectdh lgfﬂlwfor"(gﬁre"ql}{g RO %i"ngd Qhbi ting

conpounds of the present invention as describ above 1 n co Aation with

one or rfd¢dacanpept V@lpmlm@@mﬁemwms@m afgba BV - pzcﬂeas&ﬁxﬂnbntmmbﬁipaﬁld arebarrent t
agents n HV/ A DS antiviral agent an anti-infective agent,
agd an %%mggtr?]\})eno L{amf)?h 0F oF FOTRE BtA&RSof a medi canment for (a)

i nhi bi ting HISélidk diga ﬂA%gxanﬁbaeuaéﬁl\yeae&é;@m@Eaﬁé&aaﬂd?e‘iits {?éh‘?&%éf ?Pc\( ey

(c) treating AIDS or said nedic nt conprising an e armunt
of the FRAY heresepleaves inthe blnmmaca;m;:qj@unqboandnsarﬂluafdtﬁzetsolvcbcafiasIiﬁclmfe the one

t a ents. d .or uid pharmaceutical |y acceptable
g;r pﬁ:)re(ras]'-:a:rC altl%r}gn calciupmysulia T§ dll}l?’tdraé?e 5‘?’8‘? %lﬁ‘f . SUCHORS; 16, SelAbolesn asacine

phar mac Qh&ghé@hm%@ﬁ%ié I 2t QRric hillY ﬁfﬂsﬁ'ﬁﬁyeellciﬁ% Egngl%rlﬁélﬁrﬁessf{lgf %gan%éf)it ar ch,

| act ose, cal cium sul fate di hydrate, terra sucrose Tin,
pectin, Oéwaeﬂasahnm@rmm,mﬁa&ar dhe caraindorstikent magbicthde bishigsle at i ve i qui d

I oil, saline solution, and water.
The Car EraPSes iR R Sabas ainsery! &ﬁn%%mr@temwa@é@sma@ag@nm; withal |
h t I r W|t a wax.
Then o Fres S AROGR GRIAL RN, Bl pRpiiof L BIANR L P T HR Uk, §

syrup, emulgien, sofgelatin oapsuhaofst’en@ehjattahledm;psijde% @hﬁfon} @r b Abeguadlseor! i qui d
or a non aqueous | i qui d_ suspension. A dose of

§ he pha?ﬁ‘lég’té‘:ﬁﬁﬂ I SUERSRSI08; %q%gg’gﬂkeé%hﬁ’gn%??mil@ég?maosﬂﬂm%ﬁémaé Vo
ot v o g S0l . SRR PRIy,
t her eof phargmeutp:a]éy e«pcaptag»la salt;mddrug,paomﬂve areabolitayor solphathereeutndal dosage
units. ?eraglyelg Itng e 9}9 (S)i3 one or n?gre pharmaceutical dosage units. The selected dose may be

administered to a mammal, for example, a human patient, in need of treatment mediated by

inhibition of HIV protease activity, by any known or suitable method of adrhinistering the

dose, including: topically (for example, as an ointment or cream), orally, rectally (for

example, as a suppository), parenterally (by injection) or continuously by intravaginal,

intranasal, intrabronchial, intraaural, or intraocular infusion. A "therapeutically effective

amount" is intended to mean the amount of an inventive agent that, when administered to a

mammal in need thereof, is sufficient to effect treatment for disease conditions alleviated by

the inhibition of the activity of one or more variant of the HIV protease. The amount of a

given compound of the invention that will be therapeutically effective will vary depending

upon factors such as the particular compound, the disease condition and the severity thereof,

the identity of the mammal in need thereof, which amount may be routinely determined by

artisans. \

The compounds of this invention are also useful in the preparation and execution of

screening assays for antiviral compounds. For example, the. compounds of this invention are

useful for isolating enzyme mutants that are excellent screening tools for more powerful
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was distilled from calcium hydride prior to use. Flash chromatography was performed using silica

gel 60 (Merck art. 9385). 'H NMR spectra were recorded at 300 MHz utilizing a Varian
UNITYplus 300 spectrometer. Chemical shifts are reported in ppm (8) downfield relative to
internal tetramethylsilane, and coupling constants are given in Hertz. Infrared absorption
spectra were recorded using a Perkin-Elmer 1600 series FTIR spectrometer. Elemental
analyses were performed by Atlantic Microlab, Inc., Norcross, GA. Melting points are
uncorrected.

All P2’ amine variants mentioned in General Methods A-E described hereinbelow

were either purchased and used directly or synthesized as follows.

METHOD A: REPRESENTATIVE PROCEDURE FOR REDUCTION OF KETONES
TO ALCOHOLS.
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spectronmeter. Chem cal shifts are repogg8ed in ppm (S) downfield relative to
internal tetranethylsilane, and coupling constants are given in Hertz.

I nfrared absorp spectra wer corded using a Perkin-El nmer 1600 series
FTI R spectronets | emrenal es were perforned by Atlantic M crol ab,
Inc., Norcrosy, \_Relting PETnt¥ ape uncorrected. All P2' anine variants
rrenti oned in General Methods A-E d€Scri bed hereinbelow were either

purchased and lised directly or ¥ynthesized as foll ows. METHOD A:
REPRESENTATI VE PROCEDURE FOR REDUCTI ON OF KETONES TO ALCOHOLS. WO

02/ 100845 PCT/ US02/18548 -38- 0 OHO O 2 6, 7-D hydro-4-(5H)-benzof uranone
(1) (1.00 g &,Ahinmes-s- béhz%ﬁﬁhﬂ&fé it mi%ﬂ@@@' 65 WaTtissol was
cooled to O' C and NaB ?0 31 g, (P( mrg 2e§ SSOlporltnlr%éﬂslMO?he
react i ofowad.)sThe migtufowaspedeledito @ C mﬂ NmtB}hHOt&l@ 8108 enmel) vass atl dedin

Csat ur abnongudBe PSR i LA DrCar eh g e Brathariol YR CeRBiAba
or gani ¢ Ereresighs waeARsRNe Erdiathinh gbﬁx%d 11(1’[%(%1414@6)3 @%ﬁ&%& egyég);usZarﬁ'ort pl ug

of Na2SO4, and concentrated in vacuo to give 2 S a mxture
of i sonéXtSE)thalsWah ba0Acy2k16wmL) Hl"helcomblmedvm:ga:m mmctsfweﬁelfwfasl@ddamﬂth B ity to

E?mgfxgﬁfwgggp%s% gyggé(t sth \é% t qutherrm%urlfl cati Ongn(_qg (50% -
ACI DS T@)‘Vﬁh@ﬂ’r@ﬁﬁr & 1sclﬂ%rs) a(s 8a d) yell'ddQI gla dl;r gﬂlvbﬁcﬁg\}agofgt)fﬁ 1@@@%&%}/ tg 200

nmol ) was di ssolved in ether ‘dropw se
suspensadvanodd 1o the Hext(step. vaithput ﬁlrﬂ:x]sﬁ'pm)ﬂidatmn Rtfb&()% E80A ohxates)0 G3and the

METHOD B: REPRESENTATIVE PROCEDURE FOR REDUCTION OF ACIDS TO

ALCOHOLS.
0

Ho/u\’/\ — HO/W/\
1 2

Tiglic acid (1) (20.0 g, 0.200 mol) was dissolved in ether (80ml) and added dropwise
over 30 min to a suspension of LiAlH, (15.0 g, 0.417 mol) in ether (80 ml) at 0 °C and the
reaction mixture was allowed to warm to room temperature. After 3 h the mixture was re-
cooled to 0 °C and quenched slowly by the addition of H,O (15 ml), 15% NaOH (15 ml) and
H>O (15 ml). The reaction mixture was filtered to remove the granular precipitate and
washed thoroughly with ether. The filtrate was washed successively with 1N HCI, NaHCOs
(saturated aqueous), and brine. The combined organic layers were dried over MgSO, and

concentrated in vacuo to give (E)-2-methyl-but-2-en-1-o0l (2) as a clear oil (12.8g, 74%).

METHOD C: REPRESENTATIVE PROCEDURE FOR ALKYLATION OF
PHENOLS ALCOHOLS.



reaction mxture was allowed to warmto roomtenperature. After 3 h the

m xture was re- cooled to O C and quenched slowy by the addition of H20

(15 m), wepeNa@4s(15 m) and H20 (15 m). The reaction rACATUSIR/187S

filtered to renove the granular precipitate and washed thoroughly with

ether. The filtrate was washed successidgely with 1IN HC, NaHCO3 (saturated

aqueous), and bri QE‘ The conbined organic layers were dried over MgSO4 and
uo

concent rgdp to of] Oppt hyl -but-2-en-1-ol (2) as a clear oil
(12.8g, 749%. %@iﬂ VE PROCEDURE FOR ALKYLATI ON OF
PHENCLS AL S. V\D 02/ 1008 /US02/ 18548 -39 HOOHHO I O~/ 2

3- Hydr oxybenzyl al cohol (1) (6.500 g 4.03 mmol ) was dissolved in DVF (2 nl)

at anbient tenperature. Ethyl bromde (0.900 ni, 12.1 nmmol) and finely
crushed K2C03 (2.78 g, 20.1 mmol) were added and the reaction m xture was

stirred for 5-Hydpohgbebivalvabolt (A%(0.500en08 thihol) was disanel tneMF q3 ngihey Was
partltlon l% t ween Et%ﬁk@ﬂ (% and extracted wth EtOAc (3 X 10 nl).
The orga%l? CHt IRrapelatEs: g (Pﬁogmlné2(11mrrw@)anérfuwaa@g@md Ka(GEs (278 hor t
p| ug of e OhOl 2 (0 55
0, 908 g“%??*saﬂ'é@e;i?ﬁ%%at eyl R s SRR 3 HR PGB, T be
advancedemoVetdhe vaend andsthe pesiduelvas tpaftitiohb® betpiden EtGAE h@DH, & and4QWacted

Et OAC/ hex T D REPRESENTATI VE. PROCEDURE FOR CONVERSI ON OF
ALCO—IO.gww ﬁ@ﬁ\@( ?‘?4@'}—/5 %]gorganmaﬁwelg vgashgd mthcbme OHemY) andbpasseabl (1)

1.23 m 12 anbl e rature
gand di grﬁﬁ%%hoséﬁ%wﬁa azi dgh%(ggﬁé‘?@s %9%0% vaﬁ’r‘fﬁ ogiye al qﬁ’izzgggéio
[5. 4. 0] 9@%{3(asai>aker}ell(>w tickndil, wWhidtOwaest LR qaglqk@do bd R@vabed 't MBS
stirred for. 5 r‘Egléwhlch time_the CH2C12 was renpved in vacuo and the

crude réEePdﬁg’o\%@ F Pyficaien Rbet0ke EHOACHRsangs) 0620 and extracted with
EtCAc (3 x 10 nL). The conbined organic |ayers were washed with brine (10
m.), passed over a short plug of Na2SO4, and concentrated in vacuo to give

a yel | oMBTHOD&t: REBRESENYA T VE PROCEDURE FORTORVERRM 03ebFcol utm and
was ALCOHOLS TO AMINES.

o 0
0]
T T Y

1 2 3

3-Ethoxy-phenyl-methanol (1) (1.23 g 8.08 mmol) was dissolved in CH,Cl, (10 mL)
at ambient temperature and diphenylphosphoryl azide (2.67 g, 9.70 mmol) and 1,8-
diazabicyclo [5.4.0] undec-7-ene (1.45 mL, 9.70 mmol) were added. The mixture was stirred
for 5 h at which time the CH,Cl, was removed in vacuo and the crude residue was partitioned
between EtOAc and H,0 and extracted with EtOAc (3 x 10 mL). The combined organic
layers were washed with brine (10 mL), passed over a short plug of Na;SO,, and concentrated
in vacuo to give a yellow oil that was loaded directly onto a flash silica gel column and was
quickly eluted with 10% EtOAc/hexanes. The solvents were removed in vacuo to give azide
2(1.43 g, 84%) as a colorless oil. Rf (30% EtOAc/hexanes): 0.79.

1-Azidomethyl-3-ethoxy-benzene (2) (1.19 g 6.71 mmol) was dissolved in MeOH (15
mL) and palladium 10% on activated carbon, wet (20% in weight) was added. The reaction
was hydrogenated for 30 min at 40 PSI in a Parr Hydrogenator. The black suspension was

then filtered through compacted celite and the methanol was removed in vacuo to give amine



qui ckly eluted with 10% Et CAc/ hexanes. The sol vents were renoved in vacuo
to give azide 2 (1.43 g, 849% as a colorless oil. Rf (30% Et QAc/ hexanes):
0.79. 1-Awicdrmeedayl - 3- et hoxy- benzene (2) (1.19 g 6. 71 molPpcvies24dsssol ved
in MOH (15 nL) and pall adium 10% on activated carbon, wet (20%in weight)
was added. The reaction was hydrogenatd®d for 30 mn at 40 PSI in a Parr
Hydr oge T bl ack suspensi.on was  then filtered through conpacted
celite m}%% P"f)r?éﬁdaal lope Hickeeili Whichwas ot siffisicnt qusditygo hWoadwinted®4 5
PCT/ USO o : : %A, .. pal e yellow, thick oil, which was
of suff%@%gﬁﬁﬁgﬁaﬂéﬁgné%ltﬁ(gutggﬁt/@%@gﬁﬁ%&% he coupling reactions w thout
further purification. METHOD E: REPRESENTATI VE PROCEDURE FOR CONVERSI ON OF
ALCC]—IC].MC}EISROVI DES. HOBr 2 Cis-2-penten-l-ol (1) (1.00 g, 11.6 mol)
and car O BEPRESENTATIVEIPROCERURE FRRLANSERSHMNOF CH2CL2 (75

). Thexpog 0 'C and triphenyl phosphine (3.65 nL, 13.9
nmol ) di ssol V%Q%SWWM) was added dropw se. The m xture was

al l owed to war o roomtenperature and was stirred overnight. The CH2Cl12
was renoved in fvacuo and Mde resi due was | oaded directly onto a flash
silica g® 61 un—and ghut qui ckly with 20% Et CAc/ hexanes. The sol vents
were renoyed in vacuo to give bromde 2 (1.53 g, 88% as a colorless
volatile dil. Rf (30% Et OA€/ hexanes): 0.89. METHOD F: REPRESENTATI VE
PROCEDURE FOR CONVERSI ON OF BROM DES TO AM NES. Br'~ (BOLO TFA.H2N 1 2 3
A mxture of bromde 1 (3.00 g, 20.1 nmol),

di -t ert - but ylCis+Zpenttinelaob@y y1.60 g, 146 fungol) ardPeaiodl thiratbmide2@ B 33350 g, 80. 4
nol ) in Dl\/{:d‘ggoml% %& stirred at_ambient tenperature overnight. The

m xt ur e THEED Fe AU Kiny dlafde S Hdihe apntum waxcooiedktody Gaatidc | ayer was
washed w [ t ied: . ncentratj.on.in vacuo.
af f oredwz;blg/bél I oyv%g?ef)@\'/%%é%’ {l]%%ﬁg‘%@??”rs?aég dllg?{ﬁ% h @srﬂ L8dfiged dropwise.

chr onat oghamivtulcheasatiosed to HAmctOAOIH R BBRtuUre and was stirred overnight. The

CH,Cl;, was removed in vacuo and the crude residue was loaded directly onto a flash silica
gel column and eluted quickly with 20% EtOAc/hexanes. The solvents were removed in

vacuo to give bromide 2 (1.53 g, 88%)) as a colorless volatile oil. Rf (30% EtOAC/hexanes):
0.89.

METHOD F: REPRESENTATIVE PROCEDURE FOR CONVERSION OF
BROMIDES TO AMINES.

1 2 3

A mixture of bromide 1 (3.00 g, 20.1 mmol), di-tert-butyl-iminodicarboxylate (4.8 g,
22 mmol), and K>COs (3.10 g, 80.4 mmol) in DMF (30ml) was stirred at ambient temperature
overnight. The mixture was partitioned between 1N HCl and EtOAc. The organic layer was
washed with H,O and brine, then dried over NaSQ,. Concentration in vacuo affored a yellow

oil which upon purification by flash column chromatography (hexanes to 5% EtOAc/Hexane
gradient) yielded protected amine 2 as a clear oil (2.0g, 35%).



gradient) yielded protected amine 2 as a clear oil (2.0g, 35%9. WO

02/ 100845 PCT/ US02/ 18548 -41 A mixture of the diBOC amne 2 (2.0 g, 7.0
nmol ), trwdaoaaoveasetic acid (2.7 m, 35 mol) and CH2Cl2 RCADQUSWR)ISIABS
stirred at anbient tenperature overnight. The reaction m xture was
concentrated in vacuo to give the TFA-gal-t of (E)-2-nethyl-but-2-enylam ne
(3). METHOD G .REPRESENTAT| VE PROCEDURE FOR REDUCTI ON OF AROVATI C NI TRO
GROUPS BY HYDREEENEeIRe diidcpmige A0 esteyanel). thifiporoaceticenidddidnll 362. 04,

5.79 i | i n al | adi 10% on activated
car bo an%V\I/)g? w%%%}?zﬁ%ﬁ?g‘#? ?Va%tggdd%ég?b%ég?%é Pfeo%ve%}ﬁ th §F Bﬁéﬁ%‘} Ie\d/ for 4h
at 45 Riktira was Patdentriydd agemab & give e TFACKItDISPRISHOR IWAE 2 tdaeRnfiAd E§r ed

t hrough conpacted celite and the nethanol was renoved in vacuo to give
aniline 2 (1.65 g, 88% as a pale yellow, thick oil, which was of

suffici idy t t i wi t hout
further ?‘giﬂ“n |i3a(§'| %?WW&S&?@W&@@@&%&M@TYLATI ON OF
ANI LI NEAROBOCTESINI TG GIROOPIBY AEYDROGRNATION. (1. 65 g, 5.12 mol) was
di ssolved in CH2C12 (25 nlL) at anbient tenperature. Acetyl chloride (0.48

g, 6.14 Ui i so | ethyrhgaiiz (0.79 g, 6.14 mmol) were
added, a(ggeﬁ;le @ ion—w&sPés(gtWr\rli ght. The CH2A 2 was renoved in
vacuo and the crude residue was partitioned between Et OAc and 5% KHSO4 and
extracted with Etbac (3 x 10 ). 2The combi ned organic extracts were
washed wi th NaHCO3. ( saturated aqueous, 10 nlL), brine (10 nlL), and dried
over Na2SO4. The solvents were renobved in vacuo to give an orange oil

whi ch was of GuuigounidnR.oguslzd hyndlpwlagdﬁ@maapﬁdatmct(b@ngeaﬁa gﬁﬂmwm*ﬁput

further gur i.fication. Kf (%0% Et CAC/ hexanes) : 0.42. WO 02/100845
PCT/ USO 2P £8Bvased carbonymetidh % in weiphp SrnradadyEhpREcEDURES FOR REBIICTo@Y OF

45 PSI in a Parr Hydrogenator. The black suspension was then filtered through compacted

celite and the methanol was removed in vacuo to give aniline 2 (1.65 g, 88%) as a pale
yellow, thick oil, which was of sufficient quality to be advanced to the acetylation reaction

without further purification.

METHOD H: REPRESENTATIVE PROCEDURE FOR ACETYLATION OF
ANILINES.

NH NHAc
(BOC)ZN/\©/ 2 (BOC)ZN/\©/

1 2

Aniline 1 (1.65 g, 5.12 mmol) was dissolved in CH,Cl, (25 mL) at ambient
temperature. Acetyl chloride (0.48 g, 6.14 mmol) and N,N-Diisopropylethylamine (0.79 g,
6.14 mmol) were added, and the reaction was stirred overnight. The CH,Cl, was removed in
vacuo and the crude residue was partitioned between EtOAc and 5% KHSO;, and extracted
with EtOAc (3 x 10 mL). The combined organic extracts were washed with NaHCOs3.(

* saturated aqueous, 10 mL), brine (10 mL), and dried over Na,SOy. The solvents were
removed in vacuo to give an orange oil which was of sufficient quality to be advanced to the

next step without further purification. Rf (50% EtOAC/hexanes): 0.42.



ALDEHYDES TO AMNES. OHOB N I F~HFO~HFO~F/ ~F-~, F~( | / NH
O 2 3 Hydroxyl am ne hydrochloride (758 ng, 10.7 mmol) and pyridine (2.16
m.) was wadedoesasa sol ution of 2,2-difluoro-5-fornyl benzadiusoohgssg 1)
(2.00 g, 10.7 mol) in MeOH (10 m.). After 18 hours the MeOH was renoved
in vacuo. The reaction mixture was dilued with EtOAc and was washed

sequenti i.th H0O 10% w v CuSO4, and brine and then dried over MgSO4.
The sol uﬁ%ﬁ}mﬂc%ﬁgmm%TmE\P&QSEwWWU@H@W purified by

colum c q?@% Yk ' 0% Et CAc/ Hexanes to give 1.37 g (64%yield) of
t&sILo [ ?Wm né&ﬂlﬂﬁ]sz.

a white e was eén subjected to LAH reduction as descri bed
above to provide am ne 3. The foll ow mp.am nes were synt hesi zed for the
correspondi ng exanpl e urrbers: Exanpl e 6 HZN I O~ Am ne was generated by
al kyl ati on of 0- dgxyhenzyl alR ' et hyl brpomd describe in

met hod C aboW ed by—comverssi
described in m&hod D above proviQed®desired anine. d&xaapl e A43 H2N | O~

I\ Amine was genenated as described apove for Exanple 3 using
propyl bromi de as the alkylating agent. WO 02/100845 PC1/US02/ 18548 - 43
Exanple A33 H H2N Nz~ N O Am ne was generated from di spl acenent of

brom de in 3-pitrobenzyl br om de .y di
ﬁy roxXyl ami eﬁy({)roclﬂorlyi\é Hgii mg, 10.7 mmol) and pyridine (2.16 mL) was

added to a solution of 2,2-difluoro-5-formyl benzodioxole (1) (2.00 g, 10.7 mmol) in MeOH
(10 mL). After 18 hours the MeOH was removed in vacuo. The reaction mixture was diluted
with EtOAc and was washed sequentially with H,O, 10% w/v CuS0y, and brine and then
dried over MgSOs. The solution was concentrated in vacuo. The hydroxy imine was purified
by column chromatography using 20% EtOAc/Hexanes to give 1.37 g (64% yield) of a white

solid. Imine was then subjected to LAH reduction as described above to provide amine 3.
The following amines were synthesized for the corresponding example numbers:

Example A26

O
HZNU ~

Amine was generated by alkylation of 3-hydroxybenzyl alcohol with ethyl bromide as
describe in method C above followed by conversion of the alcohol to the amine as described

in method D above provided desired amine.

Example A43

®)
HZN/\O SN

Amine was generated as described above for Example A43 using propylbromide as

the alkylating agent.



BOC am ne as described in nmethod F above. Reduction of the nitro noiety to
the aniline (nethod G above) followed by acetyl ation (nmethod H above) and
BOC r enovelo (2reedasnd F  above) provi ded desired am ne. Examateush36ss4gExanpl e
A37 and Example A40 H2N CF3 H2N H2N Ami nes were generated from conversion
of the corresponding prinmary al cohols-as- described in nmethod E above.

D spl ac nt of the bromde with di BOC am ne and deprotection with TFA
(et hodﬁ%éﬁ“provi ded the desired amines. Exanple A39 H2N~I N\ Ami ne
was generated from 3-di met hyf am nobenzyl al cohol as described in nmethod D
above. Exanple A34 _AQ s generated by reduction of the
correspondi ng met#?l es tollthe primary alcohol (Wpf, J. Og. Chem
1994, 59, 4875-86.). Co #rsiBn to the bronide (method E above) foll owed
by di spl acenmetming wis ggnBaed dmimdisplacermapofbamtidem {-aridbeszyforaRadeyith di
provi d&&&gsi r.ed chi neté? WO 02/ 100845 PCT/ USO2/ 18548 -44- Exanple A35 H2N
Ani ne wabs \yEHERSRSHESerRsrhir methodr ahoyen Siedrctionras sha ifre miety to Redodineon of

t he aci 5d j ' d om de  di spl acenent
as desc(réringed :tﬁ%rr@t Eggloggdgggggﬁsgggaﬁﬁtgo%ﬁ Arlr%r %’?éﬁrﬁ {aé‘?m%%f*@f)@ of the
br oni de above) ipeoyidéddesiredarmine. f ol | oned the procedure described in method F

above. Exanple A42 ~ OH H2N~ Am ne was generated from 3-benzyl oxybenzyl
al cohol . Conversion to the azide and reduction of both the azide and benzyl

pr ot ect iHyg 10 WB6YEL SmPRCOIPLI FRL R Agp Mt hod D

= /\/I/
H2N/\/\CF3 H2N/\/\/ H,N =

Amines were generated from conversion of the corresponding primary alcohols as
described in method E above. Displacement of the bromide with di BOC amine and

deprotection with TFA (method F above) provided the desired amines.

Example A39

HZN/\©/N\

Amine was generated from 3-dimethylaminobenzyl alcohol as described in method D

above.

Example A34

HZN/\%

Amine was generated by reduction of the corresponding methyl ester to the primary
alcohol (Wipf, J. Org. Chem. 1994, 59, 4875-86.). Conversion to the bromide (method E
above) followed by displacement with diBOC amine and deprotection (method F above)

provided desired amine.



as descri bed above with | onger hydrogenation tine. Exanple A44 OH H2N ---~O
Am ne was generated by Li ALlH4 reduction of 2-cyanophenol (Ludeman, S. M,

et. al. wodkdoss€hen. 1975, 18, 1252-3.). Exanpl e A50 HN POH/USAiISRES WaS
generated fromthe condensation of o-tolual dehyde with 2-am noet hanol

foll owed by reduction with sodi um boralaydri de (Tetrahedron Assym 1997, 8§,
2367- 73\/%. 02/100845 PCT/ US02/ 18548 -45- Exanple A48 O HZN 3 OF F

Anm ne X %d fromthe correspondi ng al dehyde by the reductive

am nation procedure described in nethod | above. Exanple A7 H  Ami ne was
generated by aH,gducgFve am nation with the corresponding al dehyde (Arch.
Pharm 1987, 320, 64I7-54.). Exanple A49 H2N--',~Cl Am ne was generated on

t he thiazol i d%mmecm@gmﬁraiedl fremate MWEI%M&%&@H@ s@haRedfctiol ofthe £id
nmol ) foflomegng trlet Ianlne (0.5 mmol ) were added to a cool ed

0 C sol (ASidgser a qe follgyvedhyebramide dlsma@@qtas @emlbad)m mEtledE xt ur e

and ot haesrue el ﬁil%%#?m% R R et Paén BingadibeR 1 o

stir ovehap@bédaé desfibe®iit me@oRErBbwy. € and then partitioned between IN HCL
and Et OAc. The organic | ayer was washed wi th NaHCO3(sat urated aqueous) and
brine. The organic |ayer was dried over

Example A42

Amine was generated from 3-benzyloxybenzyl alcohol. Conversion to the azide and
reduction of both the azide and benzyl protecting group were accomplished using method D

as described above with longer hydrogenation time.

Example A44
OH

0

Amine was generated by LiAlH, reduction of 2-cyanophenol (Ludeman, S.M., et. al.
J. Med. Chem. 1975, 18, 1252-3.).

O

HN

L

OH

Example AS0

Amine was generated from the condensation of o-tolualdehyde with 2-aminoethanol

followed by reduction with sodium borohydride (Tetrahedron Assym. 1997, 8, 2367-74.).



Na2SO4 and concentrated in vacuo to a pale yellow oil 2. The oil was
stirred with thionyl chloride (2 m) for 45 mn at roomtenperature. The
m xture wa® @anesantrated in vacuo and the residual oil waCTpEseiss4ened
between I N NaOH and Et OAc. The organic |ayer was extracted with INHO (2
X 20 m). The conbined aqueous |ayers w§e made basic with IN NaCH and

t hen ext acteg‘vglﬁh Et OAc (3 x 60 ml). The organic layers were washed wth

bri ne, F@'(T Na2SO4 and concentrated in vacuo to give
(R -5, 5 D|rrethyl-th| aZza ey 4= carboxylic acid (2-chloro-ethyl)-amde 3
as a clear oil (0.39Vg, ). \WAQ- 02/ 100845 PCT/ US02/ 18548 - 46 The

follow ng am nes vvere prepe ;i as described: H2N ~ H2ZN- v \ H z N Exanpl e
A3l Exanpl e A32 Exanpl e A38 The above am nes were prepared according to
Car | sen, . Heterocycle Chem 1997, 34, 797-806. H2ZN N Exanple A4l

The above am to Q Br.,i.e J. Med. Chem
1994, 37, Rg“ if@’ 3% éﬁ%ﬁ?ﬁteedjﬁ@%ﬁ% poRdine gy BQP&%&GMW;S@W@B

accor di ngrobedd«‘édfd@ﬁbéﬂm(ﬁletﬂédlhabd%arm 1987, 320, 647-654. General Met hOd.
AOOO IIII 11 O~-NI"SOHHNR' 1 HN-'~"NRL <S5~ + RZ <S~ Rz 12 3 &N

000O0
0

Amine was generated by a reductive amination with the corresponding aldehyde

(Arch. Pharm. 1987, 320, 647-54.).

Example A7

Example A49

Amine was generated on the thiazolidine core as follows:

Diphenylchlorophosphate (1.0 ml, 4.2 mmol) followed by triethylamine (0.59 ml, 4.2
mmol) were added to a cooled 0 °C solution of BOC-DMTA 1 (1.0 g, 3.8 mmol) in EtOAc
(10 ml). The mixture was stirred for 1 h and at which time triethylamine (0.59 ml, 4.2 mmol)
and ethanolamine (0.25 ml, 4.2 mmol) were added. The reaction was left to stir overnight at
ambient temperature and then partitioned between 1N HCI and EtOAc. The organic layer
was washed with NaHCOs(saturated aqueous) and brine. The organic layer was dried over
Na,SO, and concentrated in vacuo to a pale yellow o0il 2. The oil was stirred with thionyl
chloride (2 ml) for 45 min at room temperature. The mixture was concentrated in vacuo and
the residual oil was partitioned between 1N NaOH and EtOAc. The organic layer was
extracted with IN HCI (2 x 20 ml). The combined aqueous layers were made basic with 1N
NaOH and then extracted with EtOAc (3 x 60 ml). The organic layers were washed with
brine, dried over Na,SO4 and concentrated in vacuo to give (R)-5,5-Dimethyl-thiazolidine-4-

carboxylic acid (2-chloro-ethyl)-amide 3 as a clear oil (0.39 g, 55%).



OH+ 3HO/&NNN RROHOAHOHS- Rz 4 5 W 02/100845 PCT/ US02/ 18548
-47 The synthesis of conpounds with the general structure 5 is as follows.
The boc- pwax@abesds t hi azol i di ne carboxylic acid 1 is couplred/tusn2t$sas
requisite amnes 2 to yield amino amdes 3 using a two step process. The
process includes treatnment of 1 with 24n the presence of either

di phenyl chl or@gﬁﬁghate or HATU, followed by exposure to nethane sulfonic
aci d. Final g anipgsevesp PeaPAeed apylescribext- nedi at ed coupling of 3 and 4
foll owed by deprotection of the P2, phenol. Final conpounds were purified
ei t her llr)q}/ f chromat ography aor _Rreparative HPLC 9 HBO + ONOH ON O
OO0 OH2H CHOHS6 48 BN OO HO N N * HgN'~ HOHS ~R2 OH

OH S~ 5 RamfiPagd ternative appnpaehsto the general structure 5 is as
fol | ows. Theﬁ?hi azol i di ne est era g Is coupled toﬁjéaélfpﬁf"l}gunder carbodii m de

reaction condiiiaboge amizesiveieGepafedsRetiitg & WhHsER H, ﬁ%)é%c?]/?lg diypcid 9
by mld_base h%drol sis. Acid 9 is conbined wth various am hes, usi ng

di phenyllﬂﬂbsgp{h ?Krﬁo zide, followed by cleavage of the P2 acetate to yield
final conpounds 5. The products were purified by either flash

chromat ography or preparative HPLC. WD 02/ 100845 PCT/ US02/ 18548 - 48-
Specific thHod A 0 O o HzN

HoN S
2 A N
Example A41

The above amine was prepared according to O’Brien, P. M., J. Med. Chem. 1994, 37,
1810-1822.

O

Example A7

The above amine was prepared according to Weinheim, G. Arch. Pharm. 1987, 320,

647-654.
General Method A
SRR 2
R
0 N—._/U\OH HN N S R
= + Y —_— 2

ks/( R2 QS/TRZ
1 2 3

OH ks/’( R,

o O 0] o) o) 0
\n/ N OH + 3 ——> HO N N_./U\N.R1
O H OH H z
4

5



DO CHHNNH3a S-A~-12a O0O000 \/ pOHOH+ 3 HN' / HOHH
Exanpl e

Al : 3- [ 2- Hydraxages3ds ( 3- hydr oxy- 2- et hyl - benzoyl am no) - 4- pherAdT/URORAIZHB | -

5, 5-di net hyl -t hi azol i di ne-4-car boxylic acid

(1, 2, 3, 4-tetrahydr o- napht hal en-1-yl ) - agl/de The title conpound was prepared
as foll Qms yglR) 5f5 D net Hyl -thiazolidine-3, 4-di carboxylic acid

3- t ent - bEASIYIEETEPL comppuady with the senerl Sirygiare i is gofallaavsi Thetbopprq@ted ) and

cool ed ti8;,001;6 ' I | Qr . . 26 )  wa ded

fol omedtﬁllglgohraé:% é(2(5'5. s “%‘rf?ﬁ“‘ﬁf@@%%%%h@@ gyl 2 A0 R AR5 S o

I'h, and usingad 8@ stdpt proéeSh.- The piodsshigéli@dRtRaenent oNBRHHYIARE BRsdélee dPeither 1- 26
The reaction mxture was stirred at roomtenperature overni ght,

nmol ) .
then partiPengisbigraposphate oNHATU, (@lavieyl basdpEuEAe rdibamd §ulfoficacil Famlc | ayer

was was i ed ,Na ,_brine, dried._.qver SO4.and concentrat ed
to a li %’g‘p%{é% 53"%% §|f’f%‘§“e$r¥’é’ ar%w%teﬁ Forpling;of 3aad 4%@%‘8?@@88'%0@@% (5
m) and dffiee EDEheRE]. tKIn® GmpoBEd W ifiedk; ' nmol ) was
added and the, g&)l ution was psti rregl%g)tuhfoigdééﬂ%eg?y%ISagl%C%g?{ea?gr%ﬁgﬁr at room

t enper atierargtye HPUEC. The mixture was re-cooled to 0 C and quenched with 5%
Na2CO3 (5 nmlL) then extracted with EtOAc (10 nL). The organic |ayer was
washed with brine, dried over Na2S04 and concentrated in vacuo to give 3a
as a yellow oil. The yellow ' 3a (0.34 g, 1.15 mmol) /@s dissolved in

Et OAc (12 nmL). AMB-AHPBA 4 s@o g, 1.09 mol) was add ol | oned by HOBt
(0.15 g, 1. nmmol ). The rgxtrwas stirred at rogmt erature | h, then
cool ed tygN-0-CoDCC (. 2 L 15 mmol) _was sl ol dddd § gi ution in
Et OAc (64% Tlne\lﬁx WHS Yar@sd to roomyte at WD 02/ 100845
PCT/ US02/ 38548 -49 s ed 'oveHni ght. The rPxt fOH tered and t he
filtrate was washed with IN HO (10 nmL), saturated NaHCO3 (10 nlL), brine
(10 m), dfi ed over Na2SO44and concentrated to give a8

An alternative approach to the general structure 5 is as follows. The thiazolidine ester 6 is
coupled to acid 7 under carbodiimide reaction conditions, resulting in product 8 which is
converted to acid 9 by mild base hydrolysis. Acid 9 is combined with various amines, using
diphenylphosphoryl azide, followed by cleavage of the P2 acetate to yield final compounds 5.
The products were purified by either flash chromatography or preparative HPLC.



crude white solid (contam nated with DCU). The DCU was renoved by fl ash
chromat ography (30%to 50% Et OAc i n hexanes) to provide a white solid,

whi ch waswadizasaddsved in MeOH (2 nL) and treated with 4N H@CT/ws0Y,18548li oxane
(0.26 nmL, 1.1 nmmol ). The reaction was stirred at roomtenperature overnight
then partitioned between IN HO (10 nig-and EtOAc (10 nlL). The organic

| ayer V\%S V\gs d wth saturated NaHCO3, dried over Na2SO4 and concentrated
to a resIRfh theddes purified by flash chromat ography (60% EtQAc in
hexanes) to provide the title conmpound as a white solid: np = 125-126 C, IR
(cm- 1) 3320, 2932, 1704, 1644, 1530, 1454, 1361, 1284; 'H NVR (DWVSO d6) 6
9. 36 (s 1H), 8.28 (d J=8.6, 1 H, 821 (d, J=28.8,1

(m | 6.26 (d, .J =8.0, 1H, 6.54 (d, J =7.5, 1CH)
6.0,1%56%\sz901 02 (d, J =9.0, 1
4H), 2. ( 1. 81"Ys, 1.78-1.60 (m_4H,

(s
(s, 3 H); Anal k%cd for CS4H3 BS- 1-5—+H20 C| 64.195; H 6. 73 3L\| 6. 68.
Found: C, 64.88; 6.31; N, . fxanpl e A2:

(R)-3-((2S, 3R) - 2- Hydr oxy- 3- {[ 1- (} hydr oxy- 2- met hyl - Bheny! ) - met hanoy! ] -

am no} - 4- phenyl - but anoyl ) - 5, 5- di met hyl® t hi azol i di ne- 4- car boxyl i c acid
3-net hoxy- benzylamde OO0 HONN-ANH OH Wite solid: np 108-110 C IR
(neat, cm) 3310, 2965, 1644, 1586, 1531, 1455, 1359, 1284; 1H NVR
(DVMBO-d6) 8 9.37 (s, 1 H), \8.40/(t, J =6.0, 1 H, 809 (d, J =8.1, 1 H,
7.31- 6.52 (m 12H) 5. 49 = 6.0, 1H), 5.12 (d, 93 lH) 500(d
J= 9.3, 1H), it ]

: 4.42 (s, . 4.09 (W, J= 15 o 1H)
3.69 (s, o 2. .:\ . . 1.82 %s, 3H), .. 49
H) Anal\”?alc 0650075 H2O. C, 63.50] B, B. 41 gg”
Found: C, l63. 60 HJ 6.23; NI 6.80. WD 02/100845 PCT 8 -B5Y The

foll ow ng exanpl¢s were prepared by the specific nmethod outlined above

[ t j I A3' .
(R 5 (BriRe A2 2 BARS e Bl argiymina b Dasyral -
4- phenybs; s@dixmbyl-t)lnizoﬁdmematzmoxym aaal(1,di3netétrAg AP bhthaAGi-flyl)-amide
2- met hoxy- benzyl am de

The title compound was prepared as follows. (R)-5,5-Dimethyl-thiazolidine-3,4-dicarboxylic
acid 3-tert-butyl ester 1 (0.3 g, 1.15 mmol) was dissolved in EtOAc (3 mL) and cooled to 0
°C. Diphenyl chlorophosphate (0.26 mL, 1.26 mmol) was added followed by TEA (0.18 mL,
1.26 mmol). The reaction was stirred at 0 °C for 1h, and treated with (S)-1,2,3,4-Tetrahydro-
1-naphthylamine (0.19 g, 1.26 mmol). The reaction mixture was stirred at room temperature
overnight, then partitioned between 1N HCI (5 mL) and EtOAc (10 mL). The organic layer
was washed with saturated NaHCOs3, brine, dried over Na,SO, and concentrated to a light
yellow oil. The resulting crude oil was dissolved in EtOAc (5 mL) and the cooled to 0 °C.
Methanesulfonic acid (0.36 mL, 5.32 mmol) was added and the solution was stirred at 0 °C
for 15 minutes, then at room temperature for 1h. The mixture was re-cooled to 0 °C and
quenched with 5% Na,COj3 (5 mL) then extracted with EtOAc (10 mL). The organic layer
was washed with brine, dried over Na;SO4 and concentrated in vacuo to give 3a as a yellow
oil. The yellow oil 3a (0.34 g, 1.15 mmol) was dissolved in EtOAc (12 mL). AMB-AHPBA
4 (0.40 g, 1.09 mmol) was added followed by HOBt (0.15 g, 1.09 mmol). The mixture was
stirred at room temperature 1h, then cooled to 0 °C. DCC (0.24 g, 1.15 mmol) was slowly

added as solution in EtOAc (6 mL). The mixture was warmed to room temperature and



OOOO-HO~NNN | HOHHWite solid: np = 123-125 C, IR (cni) 3318,
2965, 1644, 1525, 1495, 1464, 1286, 1246, 1120, 1030: 'H NMR (DMSO-d6) S

9.36 (s, Woio6k486 (t, J= 5.9, 1H), 8.14 (d, J= 8.0, | Hpcr/us039ss4s13 (m
6H) ES.95-E(Si._®726 (m 5H), 6.53 (d, J= 7.5, 1H), 5.49 (d, J= 6.0, 1H), 5.13
(d, J= 9.0, | H, 5.01 (d, J= 9.0, 1lHyg. 4.47 (s, | H), 4.41-4.16 (m 4H),
3.78 (s, 3H), 2.90-2.62 (m 2H), 1.81 (s, 3H), 1.49 (s, 3H). 1.32 (s, 3H);
Anal . Caltigigd pyprogde HE B 0BSe: W filRded ©d the Filttde wds waskel;with 116 1AL (1Faund: C,
63. 68;

- .54, | & A4 . .
3- (2- Hy P%%t-gl\‘f?‘?ﬂ?sﬁ ﬁ?&r%ggf&z% &é‘ﬂzgjyf‘r-%%m N@%%i antiwmdﬁo)glwa
henyl - 9 s i i N
T 11 ot onet by Bensy ot o By dPBDGY PRAHEHATE | | e
sol i d:  rirema0gAp0(30% RS 1% ﬁ@AaaﬂR%agg@% p%g@’gkg,a( ‘i‘ﬁl‘ﬂ"i”hhf‘gﬁ'gg*%t@z’ J isggb
Ty 6. T3oplyed JERIeCH! 'ty and b With 4y HChirobddicimne (426l 14.5amo0. 13 (
3 S e iy sl A T e 0L
( d, J= 9ub) énﬂFEt,O-ACZUB&?ﬁED: lllll-e(dﬂgan‘ﬂd-]1 hyerﬁe%%él_isﬁéﬂ Wgtﬁ lfbaﬁreged lﬁaﬁ%g#;%rie]géygp -2.66
1,49 ,. 3H), . (s, ; Anal .
CSoran F%\Li%%éé?'g%oégp}%?d g, 1(8.%42? wl\l&chevz@purlgﬁsdu bl flashorhrema®@raphy(6085 56: N,
.51 Exanmlen A e e 6 R o
5 (2 Hyar oy a AP o provide theftle comppund as 8 vhits sl JRR IRSHRASS: Tytom
pheny! - Bu332009932, 5764 dicre; t80; 1454azadii, dose- 41 SR ePMSO.AG) $ 54 KO ),
trifluoromnet h}l - benzylamide O O O CF3 HO
8.28(d,7=8.6, 1H); 8.21 (d, /= 8.8, 1H), 7.35-6.91 (m, 10H), 6.76 (d, /= 8.0, 1H), 6.54 (d,
J=17.5,1H), 5.34(d, J=6.0, 1H), 5.13 (d, J = 9.0, 1H), 5.02 (d, J= 9.0, 1H), 4.60-4.30 (m,
4H), 2.81-2.68 (m, 4H), 1.81 (s, 3H), 1.78-1.60 (m, 4H), 1.48 (s, 3H), 1.45 (s, 3 H); Anal.
Calcd for C34H39N305S#1.5 H,0: C, 64.95; H, 6.73; N, 6.68. Found: C, 64.88; H, 6.31; N,
6.18.

Example A2: (R)-3-((ZS,3R)-2-Hydroxy—3-{[1-(3-hydroxy-2-methyl-phenyl)-methanoyl]-
amino}-4-phenyl-butanoyl)-5,5-dimethyl—thiazolidine-4-carboxylic acid 3-methoxy-
benzylamide

Hoé/mﬁ e

on L X~
White solid: mp 108-110 °C; IR (neat, cm™) 3310, 2965, 1644, 1586, 1531, 1455, 1359,
1284; "H NMR (DMSO-dg) 5 9.37 (s, 1H), 8.40 (1, J= 6.0, 1H), 8.09 (d,J=8.1, 1H), 7.31-
6.52 (m, 12H), 5.49 (d, /= 6.0, 1H), 5.12 (d, /= 9.3, 1H), 5.00 (d, J= 9.3, 1H), 4.44-4.35 (m,
3H), 4.42 (s, 1H), 4.09 (dd, /= 15.0, 6.0, 1H), 3.69 (s, 3H), 2.87-2.67 (m, 2H), 1.82 (s, 3H),
1.49 (s, 3H), 1.34 (s, 3 H); Anal. Calcd for C3,H37N304S+0.75 H,0: C, 63.50; H, 6.41; N,
6.94. Found: C, 63.60; H, 6.23; N, 6.80.



~NfIANN HOHLS" \ HF '"HNW (DVMSO-d6) 6 9.33 (s, IH, 8.69 (t, J=
5.6, IH), 8.12-6.56 (m 11H), 5.50 (d, J 6.0, 114), 5.22 (d, J= 9.3, | H),
5.06 (d, wo ®ndesss H), 4.60-4.36 (m 5H), 4.50 (s, | H, 2Eso2assds(m
2H), 1.83 (s, 3H), 1.55 (s, 3H), 1.39 (s, 3H); Anal. Calcd for
C32H33N305SF4: C, 59.34; H 5.14; N 6049; S, 4.95. Found: C, 59.06; H,
5.31; N, 6.22; S, 4.66. Exanple A6:

(R -3-((2S, 38) 2- Hydr oxy- 3-{[ 1- ( 3- hydroxy 2- met hyl - phenyl ) - met hanoyl ] -

am no) - 4p but ano yl -thi, ZO|Id e- 4 carboxylic acid

4- met hoxy- h%ﬂxm gaer%‘F‘a‘BYeé)‘Yﬁr@re% Nﬂik? SHeP ouliged ghovpasing ghp 1) 3335,

2920, 161&4“15115315}%@463 1374, 1285, 1249, 1172 1118; 'H NVR (DVBO d6) 6
9.38 (s, 1H), 8.37 (t, J= 5.5, 1H), 8.12 (d, J= 8.2, 1H), 7.33-7.13 (m
7H), 6.94 WD 02/ 100845 PCT/ US02/ 18548 -52 (t, J = 7.7, 1 H), 6.84-6.79 (m
311 0 H, 5.12 (d, J = 9.2, 1
, ) o“gt"’d’gf’j'fA3 éR>z3 (- ‘%v;@ozfyégﬂi é%y@mxysmethﬂ-wwmneﬂnaﬂozsu-zmnm} 8.

6., 1 5. k 43 7-2,68
0 o Vsl ol o el A 2 e 2Bl e
C32H37N306SNa (M + Na) + 614.2301, found 614.2305; Anal. Calcd for

C32H37N306S0. 75 H2O: 63.50; H 6.41; N, 6.94. Found: C, 63.65; H 6.43;
N, 6.74. Exanple

oxy- 2- net hyl - benzoyl am no) - 4- phenyl - butyryl ] -
I |cgi| ne (4 car baXyl i c acid net hyl - (2-net hyl - benzyl) - am de

00 HOHONLAL @ DVBO-d6) S 9.36 (s, 1H), 8.44 (t, J=
7.98, 1H)3-,'§. OH( /é)t’, 7.13 (m

White solid: mp =123-125 °C; IR (cm™) 3318, 2965, 1644, 1525, 1495, 1464, 1286, 1246,
1120, 1030; 'HNMR (DMSO-dg) § 9.36 (s, 1H), 8.26 (t, J= 5.9, 1H), 8.14 (d, J= 8.0, 1H),
7.39-7.13 (m, 6H), 6.95-6.76 (m, 5H), 6.53 (d, J= 7.5, 1H), 5.49 (d, J = 6.0, 1H), 5.13 (d, J =
9.0, 1H), 5.01 (d, J= 9.0, 1H), 4.47 (s, 1H), 4.41-4.16 (m, 4H), 3.78 (s, 3H), 2.90-2.62 (m.
2H), 1.81 (s, 3H), 1.49 (s, 3H). 1.32 (s, 3H); Anal. Calcd for C3,HyN306S+0.75 H,0: C,
63.50; H, 6.41; N, 6.94. Found: C, 63.68; H, 6.20; N, 6.54.

Example A4: 3-(2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-methanoyl]-amino}-4-
phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-trifluoromethyl-

8—)1\
LA O

White solid: mp =108-110 °C; IR (cm™") 3308, 3065, 1646, 1540, 1456, 1362, 1329, 1284,
1165, 1125, 1074; '"H NMR (DMSO-de) 5 9.38 (s, 1H), 8.56 (t, J= 6.0, 1H), 8.12 (d, J= 8.2,
1H), 7.65 (s, 1H), 7.60-7.47 (m, 3H), 7.28-7.13 (m, SH), 6.96-6.92 (m, 1H), 6.77 (d, J= 8.0,

benzylamide



9H), 6.93 (t, J= 7.9, 1H), 6.78 (d, J= 7.7, 1H), 6.53 (d, J= 7.1, 11-1),
5.58 (d, J= 6.8, 1H), 5.45 (d, J= 7.0, 1 H), 5.12 (dd J = 7.8 8.2 1H),
4.51- 4. 3100 0288)8452. 86-2. 67 (m 2H), 2.19 (s, 3H), 1.81 (CT/&Hd/IssUS51 (s,
3H), 1.34 (s, 3H); Anal. Calcd for C33H39N305S0.37 H2O. C, 66.45; H, 6.72;
N, 7.15. Found: C, 66.34; H, 7.28; N, -3145. Exanple AS:

G A T s
20y N H WO
05/ 1h084D ER i, Wi SPRE Ry X F LA RGES0 i @*éfsﬁ (Nslg‘éb g?gg?}{)

2187, 17]12311(6,(1!)}1351&133116@1% forHJJZ\IHﬁFM@ @6)61 0% 8. §ﬁ4(1§ 6éﬂFou§d 4¢ 6103~
7. 98, 1}{—0 813 8.07 (m 2H), 7.34- (m 5H, J=7.9, ?Lll)
6.78 (dib3=507Nz 6511 " 6.53 (d, J=71 1H) 545(d J—70 1H), 5.12
(dd, J=17.8, 8.2 1H) 4.51-4.31(m 4H), 2.86-2.67 (m 2H), 2.19 (s, 3H),
1.81 (s, 3H), 1.51 (s, 3H), 1.34 (s, 3H); Anal. Calcd for C30H35N305S2:
cal cal cu | amdnple A5: 942y droR - N[ 10353 drb9Ush thyShed§) nethFafehjabhind) 4L
(R) 3- (P?S“B‘SD‘I"ZHWeﬁtghn@—t[lflith(azohsldmekyamonht hyill-fhioeo yitiflu ominkanply | | -
am no} - ¢ %g{‘l%l but anoyl ) -5, 5-di net hyl -t hi azol i di ne-4-carboxylic acid 4
triflu oro y‘? benzylamde OOO HOHNNI / HOHS \ HCF 3 IR (neat
cm) 3343, 2931, 1543, 1530, 1454, 1326, 1122; 'H NVR (DMSO d6) 8 9.38 (s,
1 H, 857 (t, J =5.0 1H, 815 (d, J =8.4, | H, 7.59 (d, J = 8.2, 2H,
7 50 (d, J = 8.2, 7.28-7.13 (m 5H), 6.93 (t, J =7.5 1H, 6.77 (d,
:77 1 H, 6.54df J =7.3, | H, 550 (s br, 1H, 5.15 , (d J= 9.2,
5.02 (d J@ 9.4, dH), & 47 40?1 (m 5H), 2.85-2.67 (m 2H) 1.81 (s,

3H) 1. 9b.( 1. g—i)j\ HRVS (ESI) m/ z calcd for
C32H34F3N3 r\g 6 @ found 652.2044; Anal. Calcd for
C32H34F 3 215 o €760 60;

'H NMR (DMSO-de) 8 9.33 (s, 1H), 8.69 (t, J = 5.6, 1H), 8.12-6.56 (m, 11H), 550 (d, J=
6.0, 1H), 5.22 (d, J=9.3, 1H), 5.06 (d, J= 9.3, 1H), 4.60-4.36 (m, 5H), 4.50 (s, 1H), 2.89-
2.67 (m, 2H), 1.83 (s, 3H), 1.55 (s, 3H), 1.39 (s, 3H); Anal. Caled for C32H33N305SFy: C
59.34;H, 5.14; N, 6.49; S, 4.95. Found: C, 59.06; H, 5.31; N, 6.22; S, 4.66.

2

Example A6: (R)-3-((2S,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-methanoyl]-
amino}-4-phenyl-butanoyl)—S,S—dimethyl-thiazolidine-4-carboxylic acid 4-methoxy-

8_/”\
OH s/(

IR (neat cm™) 3335, 2920, 1641, 1516, 1463, 1374, 1285, 1249, 1172, 1118: '"H NMR
(DMSO-46) 8 9.38 (s, 1H), 8.37 (t, J = 5.5, 1H), 8.12 (d, J = 8.2, 1H), 7.33-7.13 (m, 7H), 6.94

benzylamide



5.48; N, 6.63. Found: C, 60.50; H 5.29; N, 6.48. WD 02/100845

PCT/ US02/ 18548 -54 Exanpl e AlO:

(R) - 3- ((28.038)10@45ly dr oxy- 3- { [ 1- ( 3- hydr oxy- 2- net hyl - pheny| )RCT/US02/18548 _
nethanoyl]-anino}-4-pheny|-butanoyl)-5,5-d|nethyl-thlazolldlne-4-carboxyI|c
acid (2- oxo-2-phenyl-ethyl)-amde 0 0241 HO Il HNH/ OH< 0 'H NW
(DVBO- d6 8.15 (d, J= 8.1, 1H), 7.98

(d, J= %‘3%81?97'73&61 3678%5079@’%%9&6?-547&2&(7{%@ 1)) 5.48 (4217 611 1Hm5. I9HY, J 6. 93 (t

J . 7i$|5 93, sﬁ)g%éj{dgzl lﬁi{ﬁ 9-4412@1 83354% gx%ﬁ{fm % L IED, 4o éq%,Jé;i)
e c§| o 5219 RV S 33712 Ny oy S IR A O AR L
Al %%?@imé Z(qaled fgr ﬁ;eaisdsbpsé Nedvihy Nap| Pfelﬁﬂop;l muMﬁwzmmnm} 4-
ot Fﬁgrgeil@??‘?"f‘%g”h? O EEA IR B4 B Yo T e 1 N -
T rato e A I A LTI - P A TR AR At Sl
4.5 4,00 (m 5K, 445 (s 1H. 2.86-2.49 (m 211), 182 (s, 3, 1.83

(

c for N305SF4; C, 59. 34; 5. 14;
N, 632% Eé‘“ﬁ‘%éﬁ By E’Xy'g’g-@hy Xy %&Hil egzoy[amigo)4- BRIy HO0845
PCT/ US023,3 @tir8thyl-8hidzs Rdileet-Edrboxylic acid methyl-()z met l-ben Il)-amlde
3- (2- Hydroxy-3-{[ 1- (3 hydr oxy- 2- met hyl - phenyl yano am no} - 4-
phenyl - but anoyl ) -5, 5-di nehtyl -t hi azol i di ne- 4- carboxyllc aci d
-2-trifluoronethyl - fl uoro-benzylam de 0 0 O CF3

OH S/(l

'H NMR (DMSO-dg) 8 9.36 (s, 1H), 8.44 (t, J=7.98, 1 H), 8.13-8.07 (m, 2H), 7.34-7.13 (m
9H), 6.93 (t, J=17.9, 1H), 6.78 (4, J=7.7,1H), 6.53 (d, J=17.1, 1H), 5.58 (d, J=6.8, 1H),
>.45(d, J=7.0,1H),5.12 (dd J=7.8 8.2 1H), 4.51-4.31(m, 6H), 2.86-2.67 (m, 2H), 2.19 (s,
3H), 1.81 (s, 3H), 1.51 (s, 3H), 1.34 (s, 3H); Anal. Calcd for C33H39N30550.37 H,0: C,
66.45; H, 6.72; N, 7.15. Found: C, 66.34; H, 7.28; N, 7.45.

2

Example A8: 3-[2-Hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-4-phenyl-butyryl]-
5,3-dimethyl-thiiazolidine-4-carboxylic acid methyl-(3-methyl-thiophen-2-ylmethyl)-

amide



5

~NNNI / HOHSk F1HNW(DWOd6) S 9.33 (s, 1H), 8.65 (t, J=
, 1 H, 812-6.54 (m 11 H), 5.45 (d, J= 6.9, 1H, 5.18 (d, J= 9.2,

, 5. 05W02/196849. 2, 1H), 4.59-4.34 (m 5H), 4.50 (s, 1HPCTZIV3483867 (m
1.82 (s, 3H), 1.53 (s, 3H), 1.37 (s, 3H); Anal. Calcd for
H33N305SF4: C, 59.34; H 5. 14 N -6349; S, 4.95. Found: C, 59.26; H,
5;

2-

N Ol
II,

N,.. 6, 23; 4.6
Hyo‘#‘o@ﬁatsor%B ?)0%390 23%& %%AL Bess dY1 2ni6A0) L567 phidkdy [H DUR(PMSO-ds)

o N 1 RO TS A & 7Y R ek (Al 3 §'9'é? ?f-—%”%de 0

7| HBD), 6875%34!2'771911(1%] 6)53 |_§1 2= 7liL11)Ig g 4§%d J7= 31% (H) 57f"i)q)dc16 étsd.?_ _J

1 H)H) 4.5124.3 Hm, 35, 286:2.67 (m,, ¥H)& m)(s( aH) 1. 81 (s,bH:) 9 52,(s,31H) 1 34 (49- 4 42

R e L (2 S ¢ s,

H) Anal62§q~hcﬂ1'f or C32H37N307S2: C, 60.07; H, 5.83; N, 6.57. Found C,
60.25; H, 6.13; N, 6.74. WO 02/100845 PCT/ US02/ 18548 - 56 Exanpl e Al4:
(R -3-((2S, 3S) - 2- Hydr oxy- 3-{[ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) -

o - iR SIS Rl IR ko miotr mptta bphenylbgrs thargat
1531, 1468n ] 8. 13- 8 07
it ﬁ@?%fﬁ%ﬂe%@ﬂb&t]aﬁlﬁy% -3t %tﬁ?ﬁ@%&@@ .ﬁ)?cg&%@g a&ﬁi 8 (m

6.53 (drimmramethylﬂ)mzﬁmﬁme5 70 (m 1H), 5.46 (d, J= 6.6, 1H), 5. 23 4 97
(m 4H), 4.40 (m 3H),

g1 w Ol
m'—'wg

WSO O
3

OH QS/(

IR (neat cm™) 3343, 2931, 1543, 1530, 1454, 1326, 1122; 'H NMR (DMSO-dg) § 9.38 (s,
1H), 8.57 (t, J=5.0, 1H), 8.15 (d, J=8.4, 1H), 7.59 (d, J = 8.2, 2H), 7.50 (d, J = 8.2, 2H),
7.28-7.13 (m, 5H), 6.93 (t, /= 7.5, 1H), 6.77 (d, J= 7.7, 1H), 6.54 (d, J= 7.3, 1H), 5.50 (sbr
1H), 5.15(d, J=9.2, 1H), 5.02 (d, /= 9.2, 1H), 4.47-4.21 (m, 5H), 2.85-2.67 (m, 2H), 1.81
(s, 3H), 1.51 (s, 3H), 1.34 (s, 3H); ); HRMS (ESI) m / z caled for C3,H34F3N305SNa (M +
Na)" 652.2063, found 652.2044; Anal. Calcd for C3H34F 3N305S+0.25 H,0: C,60.60; H,
5.48; N, 6.63. Found: C, 60.50; H, 5.29; N, 6.48.

2



3.81-3.59 (m 2H), 2.86-2.67 (m 214), 1.81 (s, 3H), 1.50 (s, 3H), 1.35 (s,
3H); HRMS (ESI) m [/ z calcd for C27H33N305S Na (M + Na) + 534. 2039, found
534. 2062; wiy@l1oosegl cd for C27H33N305S: C, 63.38; H, 6.50;pdWu22ds4s Found:
C, 63.68; H 6.57; N, 8.29. Exanple Al5:

(R -3-((2S, 39) - 2- Hydr oxy- 3-{[ 1- ( 3- hydr.gjy- 2- net hyl - phenyl ) -

met hanoyl | - am no} - 4- phenyl - but anoyl ) - 5, 5- di met hyl - t hi azol i di ne- 4- car boxyl i c

acid 4- mmlnﬁ Rb3ﬂé3&?y$)a2ﬂﬁdr®y@-({[l -@chrdx i 2Hmieki$-phehyl)- | | R (neat

cnf' 3 1643, 15 455 284 "H NVR (DMSO-d6) 6 9. S,

) %ﬁ&?a i])amlgo}Ié p%nanyl\] t?mi %)- imethy)- tglag.gh(lme-%pﬁrbo%gylmq@ (2-8 =
7 9 1H)0x052 ﬁﬂel&dweﬂé’l §m§de 6.55 (d, J =7.3, 1 H, 6.42 (d, J 8.2,
1 H, 5.46 %) : 5 11 (d, J = 9.3, 111), 5.00 (d, J= 9.3,
I H), 4.45(m 3H), 425(m IH, 4.03 (m | H, 2.80 (s, 3H), 2.87-2.73 W
3h48 -57 (m 2H), 1.82 (s, 3H), 1.48 (s, 3H), 1.32 (s,
calcd for C33H4AONAOGSNa (M + Na)+ 627. 2612, found

02/ 100845 PCT/ US02/
3 H: HRMVB (ESI) m
627. 2607. Exanpl e A)S

(R-3-((2S,39) - D—Hy.ro&y 3-9[ 1-(3- roxy-2-nethyf—pheny|)-
i Ng enyl - Q 5, 5-di net hyl -t hi azol i di ne-4-car boxylic
.enHyI '

met hanoyid.-

acid 4- ani AN DHEOINHO~ NNN.i OHS k- HI NH 2 Pale yell ow
solid: nmp =~%7-109 eH /6§h11) 3378, 2919, 1631, 1518, 1453, 1382, 1281,
1121; 1H NWR (DVMSO-d6) 8 9.36 (s, 1H), 8.21 (t, J= 6.0, 1H), 7.40-7.10 (m
6H), 8.12 (d, J = 8.1, 1FD 6. 92 (d, J— 8 4, ZFD 6 77 (d J— 7.2, 1H)
6.54 (d, 5.10

0,24tk Entthaa St (31ml a8 €y 1S e omh | afa i ab) -
7.4, 1H), 7.65 (m, 1H), 7.52 (m, 2H), 7.32-7.11 (m, 6H), 6.93 (t, J= 7.9, 1H), 6.76 (d, J=17.9,
1H), 6.54 (d,J= 7.5, 1H), 5.42 (d, J= 6.4, 1H), 5.08 (d, /= 9.3, 1H), 5.02 (d, /=9.0, 1H),
4.78-4.30 (m, 5H), 2.84-2.66 (m, 2H), 1.81 (s, 3H), 1.57 (s, 3H), 1.45 (s, 3H); HRMS (ESI) m
/ z caled for CxHssN3OgSNa (M + Na)* 612.2139, found 612.2141.

Example Al11: 3-(2-Hydroxy-3-{] 1-(3-hydroxy-2-methyl-phenyl)-methanoyl-amino}-4-
phenyl-butaneyl-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-fluoro-4-trifluoromethyl-

8—/[1\
LR L

'HNMR (DMSO-de) § 9.34 (s, 1H), 8.62 (t, J= 5.9, 1H), 8.09-6.54 (m, 11H), 5.45 (s br, 1H),
518 (d, /=92, 1H), 5.03 (d, J= 9.2, 1H), 4.55-4.00 (m, 5H), 4.45 (s, 1H), 2.86-2.49 (m,
2H), 1.82 (s, 3H), 1.53 (s, 3H), 1.36 (s, 3H); Anal. Calcd for C3,Hy;N305SF,: C, 59.34; H,
5.14; N, 6.49; S,4.95. Found: C, 59.14; H, 5.29; N, 6.21; S, 4.67.

benzylamide



(m 3H), 4.22-3.93 (m 2H), 2.90-2.60 (m 2H), 1.81 (s, 3H), 1.47 (s, 3H,
1.31 (s, 3 H; Anal. Calcd for C31H36N405S0. 25 H2O C, 64.06; H, 6.33; N,
9. 64. Fouwdo02Gpos84. 17; H, 6.38; N, 9.60. Exanple Al7: PCT/US02/18548

3- (2- Hydr oxy- 3-{[ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) - met hanoyl ] - am no} 4-

phenyl - but anoyl ) - 5 di met hyI -t hi azol idjsme 4-carboxylic acid

pr op- 2- yﬁg n1d "H NVR (DMSO-d6) 8 9.33 (s, 1H),
8.38 (t lzfﬁy@ Iéy%{xa-3 ﬁ[1d3§1ydIPi)iy—2%@BYBPEQIW)ametl&H):pyEammo(}d- J =
6.6, 1 _ Ny X 5:.02 (d.. J = 44440(m1
H, 4. 459’“("?,‘ 1’?‘1@?‘%’%&9’1‘%‘*@%%@‘%%"' teardBe geid iritbiagging k4 tm 2H),
1.82 (s, fl@édho-bénzblhniide 3H), 1.37 WO 02/ 100845 PCT/ US02/ 18548 - 58 (s, 3H;
Anal . Calcd for C27H31N305S: C, 63.63; H 6.13; N, 8.24; S, 6.29. Found: C
63.50; H, 6.33; N 7.81; S, 5.68. Exanple AlS8: :
3-(2- Hydroxy-3-1[ 1- ydr oxy- 2- met hyl - phenyl ) - net hanoyl am no} - 4-

phenyl - but anoyl )] -5 i met hyl -t hi azol i di ne-4-carboxylic acid

(2- nmet hyl sul f anyl - hyl)-amde OOO HO~NNN SI'\ HI HOHCSk IH

NVR ( DVBO- d6)] 5. im 8. 4TRst, J= 5.7, 1H), 8.10 (d, J= 8.3, 1H)
8. 09- 6. A0 22K~ 5} =86, 1 H, 5.14 (d, J = 9.2, 1 H), 5.04
(d, J =9.2 H49§|o4'33 @

: = 9. , 4.50 (s, 1H), 2.89-2.69 (m 2H),
2.51 (s, 3H)™1.84 (5, , , BH), 1.39 (s, 3H); Anal. Calcd for
032H37N30 82 C, 63.24; H 6.14; N, 6.91. Found: C, 63.01; H 6.30; N,
6. 53. npl e A19:

(R)3((1 d - -yr2<-2- thyI heny
net hanoyﬁ%ﬁ/& ﬂgF % %ﬁ§§y§% f%i\gfi g)&15;315%(%’ @E‘i"é‘?o”%] AdS4dokT boxyl i ¢
acid  pregiatyb 18, de 9201H):5.05 (4, /= 9.2, 1H), 4.59-4.34 (m, SH), 4.50 (s, 1H), 2.85-
2.67 (m, 2H), 1.82 (s, 3H), 1.53 (s, 3H), 1.37 (s, 3H); Anal. Calcd for C3,H33N;05SF4: C
59.34; H, 5.14; N, 6.49; S, 4.95. Found: C, 59.26; H, 5.35; N, 6.23; S, 4.69.

>

Example A13: 3-[2-Hydroxy-3-(3-hydroxy—2-methyl-benzoylamino)-4—phenyl-butyryl]-

3,5-dimethyl-thiazolidine-4-carboxylic acid 4-methanesulfonyl-benzamide

2,

oo

"H NMR (DMSO-de) § 9.38 (s, 1H), 8.37 (t, /=5.5, 1H,), 8.12 (d, 1H, J= 8.2, 1H,), 7.33-
7.13 (m, 7H), 6.94 (t, 1H, J= 7.7, 1H,), 6.84-6.79 (m, 3H), 6.54 (d, 1H, J= 7.3, 1H), 5.48 (d,
J=6.6,1H),5.12(d, /=92, 1H,), 5.00 (d, 1H, J=9.2, 1H), 4.49-4.42 (m, 3H),4.32 (dd,J=
14.8, 6.2, 1H,), 4.09 (dd, 1H, J=14.8, 5.3, 1H), 3.47 (s, 3H), 2.87-2.68 (m, 2H), 1.82 (s, 3H),
1.48 (s, 3H), 1.32 (s, 3 H); Anal. Calcd for C3H37N304S;: C, 60.07; H, 5.83; N, 6.57. Found
C, 60.25; H, 6.13; N, 6.74.

I



HONNN'~ HOdS \ H'HNW (DVBO-d6) S 9.41 (s, 1H), 8.38 (t, J= 4.8,
1H), 8.16 (d, J= 8.1, 1H), 8.01 (d, J= 7.4, 1 H, 7.64 (m 1 H, 7.52 (m
2H), 7.32wD.@ho¢sas 6H), 6.93 (t, J = 7.9, 1 H), 6.76 (d, PCT/Ts0918548 H),

6.54 (d, J= 7.5, 1H), 5.42 (d, J= 6.4, 1H), 5.10 (d, J= 9.3, 111), 5.05 (d,
J—90 1H), 4.80-4.32 (m 5H), 2.84-3666 (m 4H), 1.80 (s, 3H), 1.56 (s,

7 30 Fifi‘ﬁg“lﬁe %g)é @ngﬂpSé%@gHw;%yg%#véNﬁrgwg@ggﬂghﬁgﬁ%?8@38 Nl- 59
Exanpl 2 ;
o e o tflandyB-arighd ZPpf kiSO Sl Ot BT RSE cATROR RRETY )

aci d ((8)lylatnidhenyl -ethyl)-amide HO& OO ~ N-(,ANN HOKS\ HWite
solid: mp 114-115 C, IR (neat, cm) 3306, 2971, 1643, 1531, 1451, 1372,
1284, 1211, 1107; "H NWR (DVMsO-d6) 6 9.36 (s, 1H), 8.45 (d, J= 8.2, 1H)
8.19 (d, J= 8.2, 1H) 7.32-7.18 (m 10H), 6.96-6.91 (m 1H), 6.76 (d, J=
8.1, 1H), 6.54 (d, .5, IH, 5.36 (d, J =7.2, 1 H, 508 (d, J =9.7,
1 H, 5.01 (d, = 1 H, 4.95-4.85 (m 2H), 4.48 (s, 1 H), 4.45- 4.30
2060 n102FD<31 79 (s, 3H), 1.47 (s, 3H), 1.36 (d, J=7.2

. aNACal cd for C32H37N305S0. 25 H2O C, 66. 24;

6 E = -86.30; H, 6.56; N, 6.89. Exanple A21:
- ‘ x§s§§f[1-(3-hydroxy-2-nethy|-phenyl)-

met h oyI) anlno} 4- phenyl - but anoyl ) - 5, 5- di et hyl -t hi azol i di ne- 4-car boxylic
d ((R-1-phenyl-ethyl)-amide / \ O= HOONONNHOH<H

IR (neat cm™) 3342, 2966, 1637, 1531, 1460, 1366, 1284, 1108; 'H NMR (DMSO-dg) 8 9.36
(s, 1H), 8.13-8.07 (m, 2H), 7.34-7.13 (m, 5H), 6.93 (t, J= 7.9, 1H), 6.78 (d, J= 7.7, 1H), 6.53
(d, /=7.0, 1H), 5.82-5.70 (m. 1H), 5.46 (d, J = 6.6, 1H), 5.23-4.97 (m, 4H), 4.40 (m, 3H),
3.81-3.59 (m, 2H), 2.86-2.67 (m, 2H), 1.81 (s, 3H), 1.50 (s, 3H), 1.35 (s, 3H); HRMS (ES) m
/ z caled for Co7H33N;305S Na (M + Na)* 534.2039, found 534.2062; Anal. Calcd for
C27H33N305S: C, 63.38; H, 6.50; N, 8.21. Found: C, 63.68; H, 6.57; N, 8.29.

Example A15: (R)-3-((25,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amin0}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carb0xylic acid 4-

dimethylamino-benzylamide

8_)L
LAY

IR (neat cm™) 3331, 2931, 1643, 1519, 1455, 1349, 1284; '"H NMR (DMSO-dg) 6 9.37 (s,
1H), 8.26 (m, 1H), 8.12 (d, J= 7.1, 1H), 7.38-6.92 (m, 8H), 6.78 (t, /= 7.9, 1H), 6.60 (d, J =
8.6, 1H), 6.55 (d, J="7.3, 1H), 6.42 (d, J=8.2, 1H), 5.46 (d, /= 6.0, 1H), 5.11 (d, /= 9.3,
1H), 5.00 (d,J= 9.3, 1H), 4.45 (m, 3H), 4.25 (m, 1H), 4.03 (m, 1H), 2.80 (s, 3H), 2.87-2.73



S~ Wiite solid: np 114-115 C, IR (neat, cnl) 3299, 1643, 1583, 1520, 1454,
1377, 1284, 1104; 'H NWR (DVMsO-d6) S 9.35 (s, IH), 8.36 (d, J= 8.2, 1H),
8.15 (d, vo®/n18¢843H), 7.44- 7.13 (m 1 OH), 6.96-6.91 (m PCTH)S026854% (d, J
8.1, 1 H, 6.52 (d, J =6.7, 1 H, 538 (d, J =6.9 1H, 515 (d, J
7,1H) 4.99 (d, J =9.7, 1 H), 5287474(m1H) 4.52(s, 1 H),
.49-4.3 I%%Hl gg 00 4? PCT/ US02/ 18548 - 60 , 2.80-2.60 (m 2H),
179 (s, L 65(23 %} $H3 0l 325(s, 3H);, HM(QS;D my= caled fogH) :  Anal .
Cal cd f 6.51; N, 7.24. Found: C, 66. 38;
Cal o, cey I BIIPR0 25,8015, o
3-((2S, 3S) 2- Hydr oxy- 3- {[1 ( 3- hydr oxy- 2- net hyl - phenyl ) - net hanoyl ] -

i 5,5-di met hyl -t hi azol i di ne-4-carboxylic acid

h | - b
?lr)neg% [ %’?&%&3@%@{%&(@@@ -Heyighrepey-3-4[ 13- yineixy- 2aﬁetHprh5h)(l)1eat gr KBr
m) 33 8 153 NVR ( DVBO- d6 S
535 (s, MrthgHoApagiia oG %v'? 555 e?hn?—tk Ofidingsd-earbotle acit g,

6. 99- 6. 7amigmbeAzilhmiGe 78 (d, J= 7.7, 5.93 (d J= 7.1, 2H) 5.15 (d,
J=7.0, | H), 5.08 (d, J—78IH),443(dJ—932 2H), 4.34 (m 2H),
4.12(d, J = 6.18, 1 H), 4.08 (d, J = 6.08, 1 H), 2.86-2.67 (m 2H), 2.55
(s, 1H), 1.81 ( Y 1.51 (s, 3H), 1.39 (s, 3H); Anal. Calcd

C32H35N307S0. 65 TFA] H20 C, 57.31 H, 5.44 N, 6.02. Found: C, 57.58 H,

P Aol

(R) 3- ((28 39) - y 3 [ 1- (3- hydr oxy- 2- et hyl - phenyl ) -

met hanoy Q< 5 aRoy) - 5, 5 d| nmet hyl -t hi azol i di ne- 4-car boxylic
acid allyl i dg NA | \ IR (neat, cm) 3380
2943, 1637, : DS Nj@) 6 9.37 (s; 1H), 8.24 (d, J = 8.4,

1 H, 7.34-7.15 (m 5H), 694(t J=7.5 1H, 6.77 (d, J =7.7, 1 H),
6.53 (d, J = 7.5,

Pale yellow solid: mp = 107-109 °C; IR (cm™) 3378, 2919, 1631, 1518, 1453, 1382, 1281,
1121; 'HNMR (DMSO-dg) § 9.36 (s, 1H), 8.21 (t, J= 6.0, 1H), 7.40-7.10 (m, 6H), 8.12 (d, J
=8.1,1H), 6.92 (d, /= 8.4, 2H), 6.77 (d, J= 7.2, 1H), 6.54 (d, /= 7.2, 1H), 6.44 (d, J= 8.4,
2H), 5.44 (d, J= 6.0, 1H), 5.10 (d, J = 9.2, 1H), 4.99 (d, J= 9.2, 1H), 4.90 (s, 2H), 4.50-4.32
(m, 3H), 4.22-3.93 (m, 2H), 2.90-2.60 (m, 2H), 1.81 (s, 3H), 1.47 (s, 3H), 1.31 (s, 3 H); Anal.
Caled for C31H3eN3058#0.25 H;0: C, 64.06; H, 6.33; N, 9.64. Found: C, 64.17; H, 6.38: N,
9.60.

Example A17: 3-(2-Hydr0xy-3-{[1-(3-hydroxy-2-methyl-phenyl)-methanoyl]-amino}-4-
phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid prop-2-ynylamide

'HNMR (DMSO-dg) § 9.33 (s, 1H), 8.38 (1, /= 5.5, 1H), 8.08(d, J = 8.3, 1H), 7.35-6.53 (m,
8H), 5.46 (d, J= 6.6, 1H), 5.10 (d, /= 9.2, 1H), 5.02 (d, /= 9.2, 1H), 4.44-4.40 (m, 1H), 4.40
(s, 1H), 3.85 (m, 3H), 3.08 (t, J= 2.5, 1H), 2.88-2.68 (m, 2H), 1.82 (s, 3H), 1.51 (s, 3H), 1.37



WO 02/ 100845 PCT/ US02/ 18548 -61 1H), 5.99 (m 1H), 5.70-5.65 (m 1H),
5.49-5.00 (m 5H), 4.30-3.85 (m 4H), 3.08 (s, 3H), 2.78-2.65 (m 2H),
1.80 (s, @@)021008E8 (s, 3H), 1.38 (s, 3H); HRVS (ESI) m/ Z2cyaisodi1$as
C28H35N3C6SNa (M + Na) + 548. 2190, found 548.2178. Exanpl e A24:
(R-3-((2S,39)-2- Hydroxy 3-{[ 1- (3- hydr-ggy- 2- met hyl - phenyl ) -

met hanoy ] m no hen%/:I - but angyl ) -5, 5-di net hyl -t hi azol i di ne- 4-carboxylic

acid | e 311}339?§yl 3d8; B, 618 Ni8.254:,14.29. Found: G 63.55C ' H

NNRDNE@ 8.32 (t, J=6. 0, 1H, 8.20 (d, J=18.4, 1
7. 70( G@I@ﬁﬂ%%%? (d, J 6.(9, 2H), 7.27 (H% J = 7.(5, 2H) 7.18H%t,

J:74 1I—|) 697(tJ 7.0, 1I—|) 6.79 (d, J = 7.0, 1 H, 6.58 (d, J
:6.6,@ 5.15 = 9.0, 1 5.02 (d, J =9.0, 1 H, 4.60- 4.48 (m
3H), 4. dsxample Al%: z(ﬁoHyckosszQ{lsf£3(lw;drqm; -ntetB@-tenyBHpethhné@afiino}3H) , 1. 34

tound 6 R 8bRn D SsraifRyhiaabast o riicai e mytylvienst, 55 o4

H, 5. 08;piNnyB-dilideFound: C, 55.74; H  4.98; N, 5.94. Exanple A25:

(R -3-((2S, 3S) - 2- Hydr oxy- 3-{[ 1- ( 3- hydr oxy- 2- met hyl - phenyl ) -

met hanoyl ] - am no} - 4- phenyl - but anoyl ) - 5, 5-di et hyl -t hi azol i di ne-4-car boxylic
acid 3- trifluoronet y-benzylamde / OOO.CF3 HOI NN~NI O A Hi
OH WD 02/ 100845 PCT: 2/ 18548 -62

\©/‘L OH (S/(

'HNMR (DMSO-dg) 8 9.33 (s, 1H), 8.41 (t,J=5.7, 1H), 8.10 (d, J = 8.3, 1H) 8.09-6.54 (m,
12H), 5.46 (d, /= 6.6, 1H), 5.14 (d, /= 9.2, 1H), 5.04 (d, J= 9.2, 1H), 4.50-4.02 (m, 4H),
4.50 (s, 1H), 2.89-2.69 (m, 2H), 2.51 (s, 3H), 1.84 (s, 3H), 1.53 (s, 3H), 1.39 (s, 3H); Anal.
Caled for C3,H37N305S,: C, 63.24; H, 6.14; N, 6.91. Found: C, 63.01; H, 6.30; N, 6.53.

7~

Example A19: (R)-3-((2S,3$)-2-Hydr0xy-3-{[1-(3-hydr0xy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-S,S-dimethyl-thiazolidine-4—carboxylic acid
phenethyl-amide

Ho\é)iu _:'L m/©

OH

'HNMR (DMSO-de) 8 9.41 (s, 1H), 8.38 (t,J=4.8, 1H), 8.16 (d, J= 8.1, 1H),8.01 (d, J =
7.4, 1H), 7.64 (m, 1H), 7.52 (m, 2H), 7.32-7.11 (m, 6H), 6.93 (t, J= 7.9, 1H), 6.76 (d,J=17.9
1H), 6.54 (d,/=7.5, 1H), 5.42 (d,J= 6.4, 1H), 5.10 (d, J= 9.3, 1H), 5.05 (d,J=9.0, 1H),
4.80-4.32 (m, 5H), 2.84-2.66 (m, 4H), 1.80 (s, 3H), 1.56 (s, 3H), 1.45 (s, 3H); Anal. Calcd for
C3H37N30;5S: C, 66.76; H, 6.48; N, 7.30. Found C, 66.50; H, 6.56; N, 7.23.

2



Wiite solid: nmp = 102-105 C, IR (cm') 3306, 2966, 1644, 1586, 1520, 1216,
1166; 'H NWR (DVMBO-d6) 8 9.38 (s, 1H), 8.53 (t, J= 6.0, 1H), 8.12 (d, J=
8.1, 1H),wD 00008433 (m 9H), 6.96-6.91 (m 1 H), 6.77 (d,PCI/Esodi1g481 H),
6.54 (d, J =7.7, 1 H, 548 (d, J =6.4, 1 H, 513 (d, J=9.2, 1H, 5.00
(d, J= 9.2, 1H), 4.46-3.97 (m 5H), 2.-8p-2.67 (m 2H), 1.81 (s, 3H, 1.50
(s, 3H), 1.30 (s, 3H); Anal. Calcd for C32H34F3 N306S0.25 H2O C, 59.11; H,
5.35; N, 6.46. Found: C, 58.91; H 5.40; N, 6.30. Exanple A26:

R) - 3- -0 - -2 met hyl; phenyl ) -
ge% hang)§/Iﬁy]éixglr?cnll)e r{%ﬁdxﬂé)ﬁgzﬁs%%yﬁ ?;;R}%ﬂéﬁ@?%r@wﬁ-zrﬁ‘eﬁ%ﬁmﬂk 4- carboxylic
aci d_3- methanyyhantiubpsiphenfl-Khtehs¥)-5, Niihdth-thidzotlafld A AboWiid fig plshd: P
= 105-107 C, IR (cni) 3322, 3063, 2978, 1643, 1585, 1538, 1454, 1354,

1265, 1159Phemd-ethyl)-amide pVSO- d6) 6 9.38 (s, 1H), 8.40 (t, J= 5.6, 1H), 8.11
(d, J=8.2, | H), 7.30-6.70 (m 1 1H), 6.53 (d, J= 7.5, 1H), 5.48 (d, J=
5.9, | H, 5.11 (d, J= 8.9, 114), 5.00 (d, J= 8.9, 1H), 4.50-4.20 (m 4H),
4.07 (dd, J= 15.0, \ 1H), 3.94 (dd, J=14.0, 6.9, 2H), 2.90-2.62 (m
2H), 1.81 (s, 3H) 3H), 1.34 (s, 3 H, 1.25 (t, J= 6.9, 3H: Anal.

Cal cd for C33H3 O C 64.01; H 6.59; N 6.79. Found: C, 63.89;
H 6. 27, \27:

(R)-S-(('é ) =Ky d <IN dr oxy- 2- net hyl - phenyl ) -

met hanoyl ] - o} Ha- phedyl ZbUt an -5, 5-di met hyl -t hi azol i di ne- 4- car boxylic

acid nmethyl ~prop-2-ynyl Sanid e WO 02/100845 PCT/US02/ 18548 -63- O O O HO
( NNN OKS IR {neat, cm1) 3378, 1643, 1461, 1279, 1108, 1H NMR
(DVMBO-d6) 8 9.37 (s, 1H), 8.21 (d, J = 9.2, 1H), 7.33-7.13 (m 5H), 6.94
(t, J= WWHite ddH)d: Bp 184-1d5 °@;=I§{ﬂeat,fbl’ﬁ'2 36062904, 163, 15, 1451',4)13725-1?§4,(d1 J =
6.8, 1 H, 516 (d, J =9.2 1 H, 502 (d, J =092 1H, 498 (s 1H,
4. 47- 4. 1311, 073 - NMRoENGSOxds} &rD.36Hy,, 11D, 845 (&, J BB, 1H),B31Y @, J 192, 1H),
2. 19-2. 50 Mg 3D 10y, 86 801 Bh) 11t 676 (1= 8.1, 110, 6.54 (4, /= 7.5, 110, 5.36 (4, J

=7.2,1H), 5.08 (d,/=9.7, 1H), 5.01 (d, /= 9.7, 1H), 4.95-4.85 (m, 2H), 4.48 (s, 1H), 4.45-

4.30 (m, 1H), 2.80-2.60 (m, 2H), 1.79 (s, 3H), 1.47 (s, 3H), 1.36 (d, /= 7.2, 3H), 1.30 (d, J =

7.0, 3H); Anal. Caled for CxHyN;058#0.25 H;0: C, 66.24; H, 6.51; N, 7.24. Found C,

66.30; H, 6.56; N, 6.89.

Example A21: (R)-3-((2S,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)—S,5-dimethyl-thiazolidine-4-carboxylic acid
((R)-1-phenyl-ethyl)-amide

0 0 o =
HO A
6*8 S0

White solid: mp 114-115 °C; IR (neat, cm™) 3299, 1643, 1583, 1520, 1454, 1377, 1284,
1104; 'HNMR (DMSO0-dg) 6 9.35 (s, 1H), 8.36 (d, J= 8.2, 1H), 8.15 (d, J= 8.2, 1H), 7.44-
7.13 (m, 10H), 6.96-6.91 (m, 1H), 6.75 (d, J=8.1, 1H), 6.52 (d, J=6.7, 1H), 5.38 (d, /= 6.9,
1H), 5.15(d, J=9.7, 1H), 4.99 (d, /= 9.7, 1H), 5.28-4.74 (m, 1H), 4.52(s, 1H), 4.49-4.35 (m,



3H), 1.36 (s, 3H); Anal. Calcd for C28H33N305S0. 6H20: C, 62.95; H, 6.45; N,
7.86. Found: C, 62.95; H 6.39; N, 7.69. Exanple A28:

(R - 3- (( 28038)1ro®B4Kydr oxy- 3- {[ 1- ( 3- hydr oxy- 2- net hyl - phenyl )RCT/US02/18548

met hanoyl ) - am no} - 4- phenyl - but anoyl ) - 5, 5- di met hyl -t hi azol i di ne- 4-car boxylic
acid (2 methyl-allyl)-amde OO O HO6O-HNH i OH1H NWVR (DVSO d6) 6

o 75 (0. 2L 2501760 . 21 %‘9%%43)@3’%6&' % 13&;@@1{@43@&5 57004, Ao (o,
iy, 2, s G Gelibalgip g phof T e B 5 ]?12793 gy @5%1%%8 35 (s

3H); Anal.30.Cal cd for C28H3; N305S: C, 63.97; H, 6. 71 N, .99. Found: C
63.85; H 6.92; N, 7.65. Exanple A29:
(R -3-((2S, 39) - 2- Hydr oxy- 3-{[ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) -

met hano I di net | oI i di ne-4-carboxylic
acid 3- y%%lﬁg? benzyl(gise% {/\gyﬁ?%yg)s{hé(%ﬁrﬂﬁ /'ng&yé' “Eﬁﬂ(!)“"U’YHD N~ N
N N H C]-émﬁ@-‘Al-theéanBﬁtan@m) szs-aﬁaathyﬂaﬂﬁzonhﬁfe?m-c;ﬁ%i 1.%%@.11 1373; 1H NWR
(VSO d6). 8 1H) , 8L 1H), 8 13 -'8.9. 1H),
7.33-6. 4 ewﬂllémxoléﬂdwe@wl)-aml 0, lH) 5 10 (d J=8.9, 1H), 4.99 (d,
J=8.9, 1H), 4.50-4.35 (m 3H), 4.30-3.90 (m2H), 2.90-2.70 (m 2H), 2.06
(s, 2H), 1.81 (s, 3H), 1.48 (s, 3H), 1.33 (s, 3H); Anal. Calcd for
C31H36N40; SO0. 5 H2O % 63.57; H 6.37; N, 9.57. Found: C, 63.59; H, 6.38;
N, 9.58. Exanple A3X

(R) - 3- ((28 35) - 2- Hydr oxy- 3-{[ 1- (3- hydr oxy- 2- met hyl - phenyl ) -
met hanoy, (# - 4 nyl -put anoyl ) - 5, 5- di net hyl -t hi azol i di ne- 4- car boxyl i c
acid C))-E‘:l g 0,

2 N/\E:[O>

IR (neat or KBr em™) 3302, 2922, 2351, 2333, 1768, 1750, 1646, 1537; '"H NMR (DMSO-dg)
6 9.36 (s, 1H), 8.44 (s, 1H), 8.13 (d, J=7.9 1H), 7.34-7.13 (m, 5H), 6.99-6.77 (m, 4H), 6.78
(d, J=77,1H),5.93 (d, J=7.1,2H), 5.15 (d, J=7.0, 1H), 5.08 (d, J= 7.8, 1H), 4.43 (d,J
=9.32, 2H), 4.34 (m, 2H), 4.12(d, J=6.18, 1H), 4.08 (d, J=6.08, 1H), 2.86-2.67 (m, 2H),
2.55 (s, 1H), 1.81 (s, 3H), 1.51 (s, 3H), 1.39 (s, 3H); Anal. Calcd C33H35N3075¢0.65 TFA1.0
H,0: C, 5731 H, 5.44 N, 6.02. Found: C, 57.58 H, 5.47 N, 5.85.

Example A23: (R)-3-((2$,3S)-2-Hydroxy—3-{[1-(3-hydroxy-2-methyl-phenyl)-

methanoyl]-amin0}-4-phenyl-butanoyl)—5,5-dimethyl-thiazolidine-4~carboxylic acid
allyl-methyl-amide

0 o o
O
| oH L X

IR (neat, cm™) 3380, 2943, 1637, 1460, 1284, 'H NMR (DMSO-dg)  9.37 (s, 1H), 8.24 (d, J
=8.4, 1H), 7.34-7.15 (m, 5H), 6.94 (t, /= 7.5, 1H), 6.77 (d, J= 7.7, 1H), 6.53 (d, J= 7.5,



HOI NNN OH<S~'"'HNW (DVWSO-d6) 8 9.34 (s, 1H), 8.65 (s, 1H), 8.15 (m
1H), 7.42-7.19 (m 5H), 6.94 (t, J =7.9, 1 H, 6.81(d, J =7.9, 1H,
6.62 (d, woo02l0&451 H), 5.22 (d, J =9.7, 1 H, 5.05 (d, PCI/®0Z/18544H),
4.61-4.36 (m 4H), 3.01-2.71 (m 4H), 1.84 (s, 3H), 1.47 (s, 3H), 1.34 (s,
3H); Anal. Calcd for C26H30N405S: C, -61.-16; H, 5.92; N, 10.97. Found: C,

2. Ex |l e A31:
?%e) s ('(1%@ %éé (51, Wél;?%ﬁw RE {ﬁmﬁrﬁ%wwmzmﬁm 3, §51émy111)1) 3.08 (s, 3H),

h h , h n -4 car boxylic
o 0 (7L 1288 20 DR 8 S oE e R RS S 2 F S 0 T &
N NN &SB%MO;S—NQMWNW&W&@MﬂS@I% (s, 1H), 8.35 (m 1H), 8. 12

(m 1H), 7.15-6.98 (m. 6H), 6.77 (d, J = 7.7, 1H), 6.68 (d, J= 7.5, 1H),
5.60-5.33 (m 3H), 5.18 (d, J= 9.2, 1H) 5.02 (d, J= 9.2, 111), 4.52-4.39

3H), 8 2- 1.61 (d, J=
gmg ) Eﬁn{;ﬁg%ﬁ (ﬁgﬁ(&@fsg-é-ﬁg dr ({Qn(éz@dcfaﬁg '?éfiybe o, C
63. 97, tBH«ilex?%h - - 4L e A32:
(R -3 (“"’s 39 o ydr oy e'*”“““‘*“é‘%ﬁf?’o";”‘é“’%“*r‘ré?'a%?"“'ﬁ‘ oy A
met hano 'ﬂormlﬁl@prmnm(:b yl)-5, 5-di net hyl - t hi azol i di ne-4-carboxylic
acid (3- nethyl-but-2-enyl)-amde OOO HJO /& NNN HOHH'H NW

(Dl\/BOd6)6933(s 1H), 8.19 (d, J= 8.6, 1H), 7.96 (s br, 1H), 7.39-7.18

(m 5H), 691(t 76 1H, 6.79(d, 3 =7.9, 1 H, 6.55 (d, J =

7.1, 1 H), 5.41 5.21 (m 2H), 5.02 (d, J= 9.1, 1H), 4.57-4.37

(m 3H), 379361 m 2H) ' 2.90- 2.71 (m_ 2H), 1.81 (s, 3H), 1.63 (s,

611), 1,52 ( {1 O_ﬁL 3H) ; Anal Cal cd for C29H37N305S: C, 64.54: H,
OH (S/(FC

'HNMR (DMSO-dg) 8 9.34 (s, 1H), 8.32 (t, J = 6.0, 1H), 8.20 (d, J = 8.4, 1H), 7.70-7.56 (m,
3H), 7.37(d,J=6.9,2H), 7.27 (t,J=7.5,2H), 7.18 (t, J= 7.4, 1H), 6.97 (t, J=17.0, 1H),
6.79 (d,J=7.0, 1H), 6.58 (d, J= 6.6, 1H), 5.15 (d, /= 9.0, 1H), 5.02 (d, J=9.0, 1H), 4.60-
4.48 (m, 3H), 4.48-4.32 (m, 2H), 2.88-2.65 (m, 2H), 1.83 (s, 3H), 1.48 (s, 3H), 1.34 (s, 3H);
HRMS (ESI) m / z caled for C3,H33N305SF4Na (M + Na)* 670.1969, found 670.1999; Anal.
Caled for C3H33N30sS Fyel HyO, 0.3 TFA: C, 55.94; H, 5.08; N, 6.00. Found: C, 55.74; H,
4.98; N, 5.94.

Example A25: (R)-3-((28,38)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-pheny))-

methanoyl]-amino}-4-phenyl-butanoyl)-S,S-dimethyl-thiazolidine-4-carb0xylic acid 3-

trifluoromethoxy-benzylamide

0] 0] 0]
R RNt RO
OH QS/(



6.91; N, 7.79. Found: C, 64.75; H, 6.82; N, 7.43. Exanple A33:

(R -3-((2S,3S)-2-Hydroxy-3-{ [ 1-(3-hydroxy-2-nethyl-phenyl) -

met hanoy| Woarziinasss 4- phenyl - but anoyl ) - 5, 5- di et hyl - t hi azol irdiTmesod4gas boxyl i ¢
acid 3- acetyl am no-benzyl am de WD 02/ 100845 PCT/ US02/ 18548 -66- e-\~N OO0
0 H HO&NNNNf4HO—|Hy/OV\hit—@?,soIid np = 145-147 C, IR (neat,

636 (s, WHUESOI g el 2o tech T fem3 3306, 26 Lo, 6350, 194 1%39?2@(8& l(mH)
10 6. : ) 4
5 10 (dm?l‘(@m 5%89%8 G0 h S 20T oG T 15 @b 5 6

(m 2H) ,9B), 6064691 @1[1-,!)1H)1680(ﬂ$l 812|'|1H)365’£B(d(§v—ﬁ’ﬂ)1H)153§§<§5J L) 1H)é’3318
Cal cd forNgs H38N406S1. 5 H20: C, 61.38; H, 1. 49;
H 6. 14:@ 3gH),|§(g%4 d #%2; 1H), 4.46-3.97 (m, 5H), 2.87-2.67 (m, 2H), 181 (s 3H),

grg hgn((n(/Z?) § Hn%?%@r&??\r%h %ﬁaﬁ?eg}%ﬁéﬁ\k@%w% ﬁ&izéb % .4 2aMboxylic

acid ((2A46.Foumi:hg| s&0it;12-240iN,680.d e C)\NOO O HOI HNH .~ OH<'H
NVR (DVMBO-d6) S 9.36 (s, 1H), 8.16 (d, J= 8.4, 1H), 8.00 (t, J= 5.3, 1H),
7.36-7.13 (m 5H), 6.94 (t, J= 7.7, 1H), 6.77 (d, J= 8.1, 1H), 6.53 (d, J=

7. 3, 1 5.24 5.12 (d, J= 9.0, 1H, 5.00
(d, J= ?"6“@?—?284(1985 ﬁ%&%)#ﬂ@%‘”‘yé'?é[??d’y lyoxys27methyl-phenylg o o o (m

2 1. Gbe o }&d- Sl

/ H)z cal cd t? 2?0%2]:%%7& (Slﬁlihaylml\i/%rn(;ylgl§ S(S%Iznez 4§hk?§ﬁ%§§é6%ww%é )Calmcd

for C2otwaxdmmgylagideés. 54: H 6.91: N 7.79. Found: C, 64.33: H 6. 92 N,
7.60. WD 02/ 100845 PCT/ US02/ 18548 -67

O
n (&

White solid: mp =105-107 °C; IR (em™) 3322, 3063, 2978, 1643, 1585, 1538, 1454, 1354,
1265, 1159, 1050; "H NMR (DMSO-de) & 9.38 (s, 1H), 8.40 (t, /=5.6, 1H), 8.11 (d, J=8.2,
1H), 7.30-6.70 (m, 11H), 6.53 (d, J=7.5, 1H), 5.48 (d, J= 5.9, 1H), 5.11 (d,J=8.9, 1H),
5.00(d, /= 8.9, IH), 4.50-4.20 (m, 4H), 4.07 (dd, J = 15.0, 5.3, 1H), 3.94 (dd., J = 14.0, 6.9,
2H), 2.90-2.62 (m, 2H), 1.81 (s, 3H), 1.49 (s, 3H), 1.34 (s, 3 H), 1.25 (t, J = 6.9, 3H); Anal.
Caled for C33H30N304S+0.75 H,O: C, 64.01; H, 6.59: N, 6.79. Found: C,63.89; H,627; N
6.44.

b

Example A27: (R)-3-((2S,38)-2-Hydroxy—3-{[1-(3-hydroxy-2-methyl—phenyl)-
methanoyl]—amino}-4-phenyl-butanoyl)-5,54dimethyl-thiazolidine-4-carboxylic acid
methyl-prop-2-ynyl-amide



Exanpl e A35

(R -3-((2S, 3S) - 2- Hydroxy- 3-{[ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) - net hanoyl | -

am no} - 4- ploenyibedasit anoyl ) - 5, 5- di net hyl -t hi azol i di ne- 4- car lreaytsSoe/1g0a8 d

((B)-2-methyl- but-2-enyl)-amide ~,D\lz OOO HONNN HH OH<S\ 'H

NVR (DMSO-d6) S 9.37(s, 1H), 8.11 (d, J6 8.2, 111), 7.96 (t, J= 5.5, 1H),
I

7.34-7.13 (m 511), 7.7, 111), 6.77 (d, J=8.1, 1 H, 6.53 (d,
J=7.3, 1 H, 5. .44 | H, 5.34(d, J=6.6, 1 H, 510 (d, J =
9.0, 1 H), 4.98 (d, ¥=f 9.1, 1 H), 4.47-4.3 6 (m 3H), 3.71 (dd, J = 14.7,
6.6, 1 H, 3.46 ¢dd4 Jo= 140p, 48 1 H, 2.85-2.67 (m 214), 1.81 (s,
311), 1.%0 1135 HRVS (ESI) in / z calcd for

C29H37N3CBS M H ound 562.2220. Exanple A36:

(R) - 3- ((2S, 3§ 2- Hydr ?3/T (3 hydr oxy- 2- met hyl - phenyl ) -

met hanoyl ] - am no} - 4- phenyl - but anoyl ) - 5, 5- di et hyl -t hi azol i di ne- 4-car boxylic
acid (E)- pent2eny|amdeOOO HOI N NN OH<S\ S\ Wite solid: np =
113-115 IR (neat , 3315, 2964, 1643, 1584, 1530, 1454, 1371,

1283, 110\ Oweat, cm)mnﬁ (1 465)128991 H18, ('EL NIviR) (DMSOds) 3 9. 37(s8112), STH)(d, .B. 02

(1 75 o MYty o @ s TSN ST

(RN

5 38 5. 3BH),(5m5 (H;L19=68§1;Z £.d6 (d37=899;1131) )02 @; .)999(21’1}}3‘468?9 éH%'YDM 13
4.47- 4. 39 4.38 (m~ 2H), 2842
1 98 1 83 é bﬁl fm0 ﬂ@%@@p/’zﬁ&(&ﬁlm B3I2:H0 (m,zm (80 (8BH), 11571@; (s

A C ¢ 383634:?3%) S’é"‘ﬂ krlak? f_%&f;%%ﬂﬁﬁsé%ﬁé) ?éaigs ;‘?cﬁ)‘lgﬁl? Teopound:

C, 62.95; H, 6.39; N, 7.69.

Example A28: (R)-3-((28,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4—phenyl-butanoyl)-S,S-dimethyl-thiazolidine-4-carboxylic acid (2-
methyl-allyl)-amide

o) 0 0
OH ks/(

'"H NMR (DMSO-dg) 8 9.33, (s, 1H), 8.18-7.79 (m, 2H), 7.39-7.12 (m, 5H), 6.92 (t, J= 8.1,
1H), 6.75 (d, J= 8.1, 1H), 6.53 (d, /= 7.0, 1H), 5.09 (d, /= 9.2, 1H), 4.96 (d, J = 9.2, 1H),
4.70 (s, 1H), 4.43 (s, 1H), 4.40 (br s, 2H) 3.81-3.49 (m, 4H), 2.85-2.65 (m, 2H), 1.82 (s, 3H),
1.63 (s, 3H), 1.49 (s, 3H), 1.35 (s, 3H); Anal. Caled for CpH3sN30sS: C, 63.97; H, 6.71; N,
7.99. Found: C, 63.85; H, 6.92; N, 7.65.

Example A29: (R)-3-((28,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-

amino-benzylamide



Exampl e A37: (R)-3-((2S, 3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-nethyl - phenyl) -
nmet hanoyl ] - am no} - 4- phenyl - but anoyl ) - 5, 5- di net hyl -t hi azol i di ne- 4-carboxylic
acid (2)-weenioduenylamde OO O HHOI , NA i OH<S bdihidoensnki d: np
= 112-113 C, IR (neat, cm)-3320, 2965, 1659, 164- 31, 1538, 1455, 1372, 1285,
1210, 1105, 1048; 1H NMR (DMSO-d6) 8 9435 (s, 1 H, 8.11 (d, J =7.9, 1 H),
8.03 (t, J =5.3, 1 7.35-7.13 (m 5H), 6.96-6.90 (m 1 H), 6.76 (d, J
=8.1, 1 H, 6.53( =7.3, 1 H, 542 (d, J=6.7, 1H), 5.37-5.35 (m
1H), 5.29-5.23 (m / 5.09 (d, J=9.2, 1H), 4.99 (d, J= 9.2, 1H
4.45-4.38 (m, 200, ¢#.38 (s,plH), 3.80-3.62 (m 2H), 2.84-2.70 (m 2H)

/ 1.

0 (sii_3H), 1 4% (s, 3H, 1.34 (s, 3H), 0.90 (t, J =
7.5, 3H); 7 580 5 H2O C, 63.48: H 6.98 N, 7.66.
/Tg’ 4

Found: C ; 6HO , Exanpl e A38:
(R -3-((2S, 3S) - 2- Hydr oxy-"3-{[ 1- ( 3- hydr oxy- 2- nmet hyl - phenyl ) -
nmet hanoyl ] - am no} - 4- phenyl - but anoyl ) - 5, 5- di net hyl -t hi azol i di ne- 4-carboxylic

acid (E)- but-2-enylanide 0O O HO& NN-N J-,A ~- ~ OH 1H NMR (DVBO- d6)
6 9.39 (B, (ndatigm™)8i409, 23D 6431 1595, 186033(83 bH,NMRFdDMgo%gy@.%@(sgrrH)?Fi),
6.94 (t 79 J =77 _1H, 655 (d J=75"1H)

5. 64-5. §12]8(@;J7 %8%?} ,lﬁ%!-é)lbz %dél,J =J8(-9d,QPD; 23307 (%15.1@1’21)@1‘}? (79 20, ) 5.14.(7‘5,5- 4.38
3 0 2 8z 2.4 % 2/100 USQ2/ 18548
U8 1 by TP M@ By 1 s B e B s A AR T BT . ot e

f7 or7 1028%‘4?,(15&:; 1G] (s,GH)7 3:48Kh, 3H)OT 33 1Y, 314) Winal FOMBE for €3, B3NS0 HL23: N
(R) - 3- (E?gggé%) ﬁzgﬁ%]r\lo%h&{upil €36R98r dx§: 38 Ned-b8:l - pheny! ) -
met hanoyl ] - am no) - 4- phenyl - but anoyl ) - 5, 5- di met hyl -t hi azol i di ne- 4-car boxylic
acid 3- dinethyl am no-benzyl am de

Example A30: (R)-3-((2S,3S)-Z-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-

methanoyl]-amino}—4-phenyl-butanoyl)-5,5-dimethyl—thiazolidine-4-carboxylic acid

cyanomethylamide

o) o) o)
HO N N—-_/U\N/\\\
Ho op {_*xH N

s\

"H NMR (DMSO-de) & 9.34 (s, 1H), 8.65 (s, 1H), 8.15 (m, 1H), 7.42-7.19 (m, 5H), 6.94 (t, J
=7.9,1H), 6.81 (d,J="7.9, 1H), 6.62 (d, J=7.9, 1H), 5.22 (d, J= 9.7, 1H), 5.05 (d, J=9.7,
1H), 4.61-4.36 (m, 4H), 3.01-2.71 (m, 4H), 1.84 (s, 3H), 1.47 (s, 3H), 1.34 (s, 3H); Anal.
Caled for Ca6H3N4O5S: C, 61.16; H, 5.92; N, 10.97. Found: C, 61.24: H. 6.14; N, 10.62.

Example A31: (R)-3-((2S,38)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-pheny))-
methanoyl]-amino}-4-phenyl-butanoyl)-S,S-dimethyl-thiazolidine-4-carboxylic acid (Z)-
but-2-enylamide



OOO HONNN i HOHHS_ Wite solid: np = 105-106 C, IR (neat, cm)
2219, 2966, 1732, 1644, 1585, 1531, 1494, 1454,1373,1264,1047; 'H NWR
(DVSO- d6) Wwe @/180848s, 1H), 8.33 (t, J= 6.1, 1H), 8.08 (d, FPCTAUD218548 H),
7.32-6.52 (m 12H), 5.54 (d, J=6.0, I H, 5.10 (d, J= 9.2, 1H, 4.99 (d,
J=9.2, 1 H, 4.43-4.31 (m 4H), 4.03-66d, J = 15.3, 5.3, 1 H, 2.84 (s,
6H), 2.84-2.67 (m , 1.81 (s, 3H), 1.49 (s, 3H), 1.35 (s, 3H). Anal.
Cal cd for C33H4A0N4AOE 1 H20: C, 65.35; H 6.68; N, 9.24. Found: C, 65.49;
H 6.67; N 9.30. Exaspl e A40:

(R) - 3- ((28 39) - & Hydr axy- 3-9[ 1- ( 3- wydroxy-z-nethyl-phenyl)-

met hanoyhd.- amg na} - 4 nyl -Jaut ) -5, 5-di net hyl -t hi azol i di ne-4-carboxylic
acid ((E)- Nrid Iug/();bLﬁ-Z-enyl)-am'de C)\NOOOHO + N IAN-AN"'-
CF3 H-H \ Weht am IR (neat, cm) 3332, 1661, 1641, 1584, 1531,

1443, 1280, 1119; 'HNMR (DVBO-d6) 6 9.36 (s, lH), 8.32 (t, J= 5.6, 1H),
8.15 (d, J—84 1H) 735712(m5H) 7oo 6.90 (m 1 H), 6.77 (d, J =
7.3, 1 @% 6.49-6.40 (m 1 H), 6.08-6.00 WO

02/ 10084 WR/ §¢1®5ﬁ§ 37(*;011(1)283@(@ 1H5 84191@;1 U=7854.98 (k) 6H)56.13 (d,d J =

4. 10.3. % iﬁ? @535 %%]5@ Sfév(Soiﬂbgolzg(@aJ :ﬁziﬁﬁ Shiy 191312),14)
1.51 (s, lH)SeHEZ 4:B9?¢h GH) 33I7“bﬂ3 dkr@{ 2}1% @2f@r(n@ﬁT3ﬁE@&39ﬁ§ 1,6, (d2$=0%, H

5.56; N, 25. Found Ad1:
(R -3-( (3;1'13; B&j (sp3Hy.dr %&gs, éHQ [&na(lacaiyﬂfooﬁy&msm)ﬁwc ;ﬁsemylﬂ), 6.71; N, 7.99.

nmet hano n noyl )-5, 5-di net h I-thlazolldlne 4- carboxylic
Wolg el ey bggnor!) 5, & ey y

acid (1- cyano: hyl)-am de O O O

Example A32: (R)-3-((28S,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl—thiazolidine-4-carb0xylic acid (3-
methyl-but-2-enyl)-amide

HO\©/?LN _)L/\/k
H o on L /’(

"HNMR (DMSO-dg) & 9.33 (s, 1H), 8.19 (d, J= 8.6, 1H), 7.96 (s br, 1H), 7.39-7.18 (m, 5H)
6.91 (t,J=7.6, 1H), 6.79 (d,J= 7.9, 1H), 6.55 (d, J= 7.1, 1H), 5.41 (m br, 1H), 5.21 (m,
2H), 5.02 (d, /= 9.1, 1H), 4.57-4.37 (m, 3H), 3.79-3.61 (m, 2H), 2.90-2.71 (m, 2H), 1.81 (s,
3H), 1.63 (s, 6H), 1.52 (s, 3H), 1.40 (s, 3H); Anal. Calcd for CoH37N;305S: C, 64.54; H,
6.91; N, 7.79. Found: C, 64.75; H, 6.82; N, 7.43.

2

Example A33: (R)-3-((2S,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-

acetylamino-benzylamide



HO/& N NLNP\N H OH H'H NVR (DMSO-d6) 8 9.39 (s, 1H), 8.31-8.12 (m 2H),
7.38-7.17 (m 5H), 6.97 (t, J=7.3, 1H, 6.79 (d, J =7.7, 1 H, 6.59 (d,
J= 7.4, Iwdaq210843 (mbr, 1 H), 521 (d, J = 9.2, 1 H), 5ra/uUjd;ssds 9.2,
1H), 4.58-4.35 (m 3H), 2.85-2.62 (m 2H), 1.81 (s, 3H), 1.62 (s, 6H), 1.47
("s, 3H), 1.39 (s, 3H); Anal. Calcd fa§6 C28H34N405S: C, 62.43; H, 6.36; N,
10.40. Found: C, 62 ; H 6.55; N, 10.13. Exanple A42:

(R -3-((2S, 3S)-2-Hyq y-3-{[ 1- (3- hydr oxy- 2- net hyl - phenyl ) -

met hanoyl ] - am no} - 4-p&ényl - but anoyl ) - 5, 5- di et hyI-thi azol i di ne- 4- car boxylic
acid 3- hydr xycb)en yI@mdeoe\ OO‘%HOCH N NN HNIVR(DIVB Od6) S 9.3
7 (s, 1 Hp 9, 1 H, 811 (d, J =8.1, 1 H,

7.33-7.15 ( H) JN7 6.94 (t, J= 7.9, 1H), 6.77 (d, J=
8.1, 1H), 686,54 \@ﬂé%//go’o 45 PCF us@2/18548 -71 (m 4H), 5.49 (s br,

111), 5.11 (d, J= 9.2, | H, 5.00 (d, J= 9.3, | H, 4.43 (m 3H), 4.27 (dd,
J = 15.2, 60 1H) 407(dd J=15.0, 5.5, 1H), 2.88-2.67 (m 2H), 1.82
(s, 3H), g (s, I—? Anal . Cal cd for C31H35N306SH20: C,
62.50; H tefeh anrb’é 145’06}}le@6 62 58378298, 1637.N,516, BB, BppHe A43:

R) - 3- I 0 = hyl. - ) -
gre% han%&?’%@%ﬁqgwé %ﬂg%ﬁ%/ﬁg) é%&%nﬁf{wqu)g ﬁ%fia)%r -2 AHéJr‘b%xyl iC
T ] S e D A SV AR ACS SV B L o
( DVBO- d63-38119). éf)O((é J198) 1Hy 444- ’@195 (o, 5H5, 2890-2. 6, BHLA.G0Ks, I 18;04(5, 1 H,
7. 31-6. Wi Mg s 31 1.32 (5, 3H); Anal. Caled for CsHssN,OgS+1.5 H,O: C, 61.38; H, 6.40: N,

8.68. Found: C, 61.49; H, 6.14; N, 8.35.

Example A34: (R)-3-((28,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butan0yl)—5,S-dimethyl-thiazolidine-4-carboxylic acid ((Z)-
2-methyl-but-2-enyl)-amide

Hoé/ﬁN _/IL
H OH 4 /"(

'"H NMR (DMSO-dg) § 9.36 (s, 1H), 8.16 (d,J=8.4, 1H), 8.00 (t,/J=5.3, 1H), 7.36-7.13 (m,
SH), 6.94 (t,J=17.7, 1H), 6.77 (d, J=8.1,1H), 6.53 (d, J=7.3, 1H), 5.37 (d, J= 5.7, 1H),
5.24 (m, 1H), 5.12(d, J=9.0, 1H), 5.00 (d, /= 9.0, 1H), 4.48-4.39 (m, 3H), 3.71 (d, J= 3.7,
2H), 2.82-2.65 (m, 2H), 1.80 (s, 3H), 1.61 (m, 6H), 1.49 (s, 3H), 1.35 (s, 3H); HRMS (ESI) m
/ z caled for CoH37N305SNa (M + Na)™ 562.2346, found 562.2360; Anal. Caled for
CaoH37N3058: C, 64.54; H, 6.91; N, 7.79. Found: C, 64.33; H, 6.92; N, 7.60.



6.53 (d, J= 7.3, 114), 5.46 (d, J=6.4, 1 H, 512 (d, J=9.2, 1 H), 5.00

(d, J=9.2, 1 H, 4.50- 4.20 (m 4H), 4.11-3.83 (m 3H), 2.90-2.62 (m 2H),
1.81 (s, ®he2100842-1.60 (m 2H), 1.49 (s, 314), 1.34 (s, PEH)ySR18RA8(t, J=
7.3, 3H). Anal. Calcd for C34H41N306S0.25 H2G C, 65.42; H, 6.70; N, 6.73.
Found: C, 65.49; H 6.67; N, 6.70. Examgl-e Ad4:

et hiné&%wiﬁ? n%a%pﬁ%%s&%’a@d&%%ﬁéy@mﬁﬁ%&émﬁe”%pnmnanmwmxyl e

8(2:} 203845 Do mﬁ8548 0%7595 Qﬂ%\@' 'E%E&d\{%‘%\l‘%aﬁb%"fé“ @) Eig'(‘%‘hy’(s

1H), 8. 3IBit{2-enydpamide 1H), 8.14 (d, J= 8.2, 1H), 7.32-7.12 (m 6H),
7.04-6.91 (m 2H), 6.76 (m 2H), 6.68 (t, J= 7.5, 1H), 6.54 (d, J= 7.5,
1H), 5.46 (d, J= 6.6, 1H), 5.13 (d, J= 9.2, 1H), 5.01 (d, J= 9.3, 1H), 4.47
(m 3H), 4.28-4.19 2H), 2.86-2.67 (m 2H), 1.82 (s, 3H), 1.49 (s, 3H),
1.32 (s, 3H); HRMVB ( m/ z calcd for C31H36N306S (M + H)+ 578. 2325,
found 578. 2325. anpl e_A45:
(R-3-((2S,39) -2 {[i1- ( 3- hydr oxy- 2- net hyl - phenyl ) -
met hanoyTP- _bﬁﬁr %5 di met hyl - t hi azol i di ne- 4- car boxyl i ¢
acid (3,3, iflhuor-}_pop Hamfde O OHOi N NAN~-,~CF3 HOHLS" \ H'H
NVR (DMBO d6)” 6 9. 36 KH—!) 8.20 (t, J=5.5 1H), 8.13 (d, J= 8.2, 1H),
7.34-7.13 (m 5H), 693(t J=17.7, 1H, 6.76 (d, J= 8.1, 1H), 6.08 (d, J=
7.5, 1H), 5.44 (d, J= 6.8, 1H) 510(d J= 9.2, 1H), 5.05 (d, J= 9.2,
4.38438m2 4.35 (s, 1H), 3.32-3.25 (m 2H), 275270(m
HMM&(QWQWS%MQ 1§8, 8.8H(d, JE 89, [H), T3) (1, JE= 34, (1), 734)7.1H

R (s i e RN e Y oyt Sofidnyi) -

et hanowl (amJHQS}() 41‘H)h§W|(d bt 8.00Min), 2Dgady X8 kn! 24746 L 980 4 FRAIROY! 1 ©
J=14.7,6.6, 1H), 3.46 (dd, J= 14.5, 4.8, 1H), 2.85-2.67 (m, 2H), 1.81 (s, 3H), 1.50 (m, 9H),
1.35 (s, 3H); HRMS (ESD) m / z caled for CogHsN305SNa (M + Na)* 562.2346, found
562.2220.

Example A36: (R)-3—((2S,3S)-2-Hydroxy-3-{[1-(3-hydroxy-Z-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,S-dimethyl-thiazolidine-4-carboxylic acid (E)-

pent-2-enylamide

\\‘ &

White solid: mp = 113-115 °C; IR (neat, cm™) 3315, 2964, 1643, 1584, 1530, 1454, 1371,

1283, 1104, 969; 'HNMR (DMSO-dg) & 9.35 (s, 1H), 8.11 (d, J= 8.2, 1H), 8.02 (t, /= 5.6,
1H), 7.33-7.13 (m, 5H), 6.96-6.90 (m, 1H), 6.76 (d, J = 8.2, 1H), 6.52 (d, J = 7.5, 1H), 5.66-
5.56 (m, 1H), 5.43(d, J= 6.8, 1H), 5.38-5.31 (m, 1H), 5.10 (d, J = 8.9, 1H), 4.99 (d, J = 8.9,
1H), 4.47-4.39 (m, 2H), 4.38 (s, 1H), 3.72-3.53 (m, 2H), 2.84-2.66 (m, 2H), 1.98-1.83 (m,



met hyl -propyl-amde G ~\NOOO HONNMN~ | i HOH<Sk S\ W

02/ 100845 PCT/ US02/ 18548 - 73 Wiite solid: np = 108-110 C; IR (cni) 3325,
2964, 163WO0 @ARM4s 1456, 1372, 1284; 'H NWVR (DMSO d6) 6 9.KF/(®2/149%K, 8. 22
(d, J=8.6, 1H), 7.34-7.12 (m 5H), 696690(m 1H, 6.77-6.75 (m 1H),
6.53-6.50(m 1H) 5.46 (d, J= 6.4, ll—.|)6,8518 1. 70 (m 3H) 4.48-4.20 (m

: 2.90-2.50 1.80-1.77 (m 2H), 1.56
(2?) ’ 3E|)3 ); ié‘oi 5,360: LAP (287 fl%(?s ?@D 87 (té) 79, 5%4) AralyCaled . Angml3 ﬁal cd
f C28 ; 6 X ) - 03 H,
b o0ar N Cariitks8 sTi: 6 69485 6,08 N.T7.66Fobha: €063 36: o0, 7%
(R -3-((2S,39)-2- Hydroxy 3-{[1- (3- hydroxy- 2- met hyl - phenyl ) -
met hanoyl ] - am no hen | - but anoyl ) -5, 5-di net hyl -t hi azol i di ne-4-car boxyl iC

aC| d 4- kxamplggy rréR zszaadirm-@{b (3-hydroxy-2NnkthyHpheyl)-OH <S H O~

(0, o= nifaiyl 99"%@% e@“@%ﬂ%ﬁ?%7%1"?»%&zehﬁuﬁwar%omusa%%m +

1 6. fen¢drendtan®idd, 1H), 6.53 (d, J= 7.3, 1 H), 5.49 (d, J =6.6, 1 :

5H)14(d7lﬁ:\]€=n.s,3,ll—l),500(d\] 9.3, 1 H, 4.49-4.3 7 (m 4H), 417

(dd, J=15.0, 5.7, 1H), 2.90-2.64 (m 2H), 1.81 (s, 3H), 1.49 (s, 3H), 1.32
(s, 3H; HRVs (ESI) J4n / z calcd for C32H35N306F3S (M + H)} 646.2199, found
646. 2184. Exanple

(R)-3-((2S,3S)-2- Hygt

xy-3-{[ 1- (3- hydr oxy- 2- met hyl - phenyl ) -
met hanoyl | ne}-4p ny ut anoyl) 5, 5-di net hyl -t hi azol i di ne-4-carboxylic
acid (2, Pio\éiN

)

0]
T
\“

White solid: mp = 112-113 °C; IR (neat, cm ) 3320, 2965, 1659, 1643, 1538, 1455, 1372,
1285, 1210, 1105, 1048; 'H NMR (DMSO-dg) § 9.35 (s, 1H), 8.11 (d,J=7.9, 1H), 8.03 (1, J
=5.3, 1H), 7.35-7.13 (m, 5H), 6.96-6.90 (m, 1H), 6.76 (d, J= 8.1, 1H), 6.53 (d, J= 7.3, 1H),
5.42(d, J=6.7, 1H), 5.37-5.35 (m, 1H), 5.29-5.23 (m, 1H), 5.09 (d, /= 9.2, 1H), 4.99 (d, J =
9.2, 1H), 4.45-4.38 (m, 2H), 4.36 (s, 1H), 3.80-3.62 (m, 2H), 2.84-2.70 (m, 2H), 2.07-1.97
(m, 2H), 1.80 (s, 3H), 1.48 (s, 3H), 1.34 (s, 3H), 0.90 (t, J = 7.5, 3H); Anal. Calcd for
CaoH37N;30580 5 HO: C, 63.48; H, 6.98; N, 7.66. Found: C, 63.60; H, 6.92; N, 7.48.

Example A38: (R)-3-((25,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid (E)-
but-2-enylamide

_)L

>
,

'H NMR (DMSO-dg) 8 9.39 (s, 1H), 8.19 (m br, 1H), 8.03 (m br, 1H), 7.40-7.16 (m, SH),
6.94 (t,J=17.1, 1H), 6.79 (d, J= 7.7, 1H), 6.55 (d, J = 7.5, 1H), 5.64-5.31 (m, 3H), 5.19 (d, J
=9.2, 1H), 5.02 (d, J= 9.2, 1H), 4.55-4.38 (m, 3H), 3.80-3.69 (m, 2H), 2.84-2.70 (m, 2H),



5-yl am de WO 02/ 100845 PCT/ US02/ 18548
-74 F O--F O r-& 0 OOOYNN O N--SK 1H NW\R (DMSO-d6) S 9.36 (s, 1H),
7

MR

8.55 (t, Wo®@180s4iH), 8.14 (d, J 8.4, 1H), 7.29-7.11 (m IRHYUSEISMS(t, J =
7.8, 1 H, 6.77 (d, J =7.9, 1 H, 6.54(d, J =7.4 1H, 558 (d, J =
8.2, 1 H, 5.17 (d, J=9.2, 1 = 9.2, |H, 4.49-4.39 (m 3H),
4.4 =

H) .
3 (s, . 4.21 (dd, J= 5.4, 15.3, 1 H, 2.83 1 H, 2.71 (dd, J=
13. 5, (iol.-g? Qi@?a,lé‘. ég’r ), 3) (. BHH1 188 (s, a); ApaRg cgi],foegggHssNHQv& ((ESI ) m/

z calcd . 27@4 7 | + +,.6 86, ~found 642.2099; Anal. Calcd
for @2%@?2%07 :’ﬁé%f%%ﬁﬁ’%:@sﬁﬁ%sﬁs&ﬂmund: C, 60.01; H 5.27; N,
6.29. Exanple A49:

R) - 3-1(2S, 3S) - 2- Hydr oxy- 3- ( 3- hydr oxy- 2- nmet hyl - benzoyl am no) - 4-
I(oh)eny| -( Amp p@wﬁhﬁﬁéﬁ%ﬂ = H%/'dZ@W-@H{Hemhmbyﬂymkﬂlyhphdnyl)-

A N S Byt PSSR 5.

6.96 (t dihethyldmimo‘béhzylanid® (d, 1 H J =8.1), 6.55 (d, 1 H J =7.95),
5.47 (d, 1 H J =6.8), 5.11 (d, 1H J=9.3), 503 (d, 1H J=9.3), 4.50 -
4.45 (m 2H), 4.41 (s, 1H), 3.64-3.58 (m 2H), 3.46-3.34 (m 2H),
2.86-2.69 (m 2H), 2 (s, 3H, 1.53 (s, 3H), 1.40 (s, 3H). Exact nmss
cal cul ated for C26 05SCl (M + H)+ 534.1829, found 534.1841. WO
02/ 100845 PCT/ US02/ 48 -75 Exanpl e A50:

[

(R-3-((2S, 39) - roXxy- 3-@[ 1- ( 3- hydf oxy- 2- et hyl - phenyl ) -
g\g}t ga?(ZJyHIqJ- 1 N A} I: | >8,5-di met hyl - t hi azol i di ne- 4- carboxylic
- H ;
OH QS/(

White solid: mp = 105-106 °C; IR (neat, cm™) 2219, 2966, 1732, 1644, 1585, 1531, 1494,
1454, 1373, 1264, 1047; 'H NMR (DMSO-dg) § 9.37 (s, 1H), 8.33 (t, /= 6.1, 1H), 8.08 (d, J
= 8.1, 1H), 7.32-6.52 (m, 12H), 5.54 (d,J= 6.0, 1H), 5.10 (d, J = 9.2, 1H), 4.99 (d, J=9.2,
1H), 4.43-4.31 (m, 4H), 4.03 (dd, J= 15.3, 5.3, 1H), 2.84 (s, 6H), 2.84-2.67 (m, 2H), 1.81 (s,
3H), 1.49 (s, 3H), 1.35 (s, 3H). Anal. Calcd for C33HyN,058+0.1 H,0: C, 65.35; H, 6.68; N,
9.24. Found: C, 65.49; H, 6.67; N, 9.30.

Example A40: (R)-3-((2S,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amin0}-4-phenyl-butanoyl)-5,5—dimethyl-thiazolidine—4-carboxylic acid ((E)-
4,4,4-trifluoro-but-2-enyl)-amide

White foam; IR (neat, cm™) 3332, 1661, 1641, 1584, 1531, 1443, 1280, 1119; 'H NMR
(DMSO-dg) § 9.36 (s, 1H), 8.32 (t, /= 5.6, 1H), 8.15 (d, J= 8.4, 1H), 7.35-7.12 (m, 5H),
7.00-6.90 (m, 1H), 6.77 (d,J = 7.3, 1H), 6.52 (d, J = 7.3, 1H), 6.49-6.40 (m, 1H), 6.08-6.00



hydr oxy-et hyl ) - (2-nmet hyl - benzyl)-amde C)\NO;)0 OON NNZO O S 1H
NVR (DVSO-d6) 8 9.38 (s, 1H), 8.29 (d, J= 8.4, 1H), 7.42-6.87 (m |COH),
6.78 (d, Wo0BAbgs4iH), 6.55 (d, J= 6.8, 1H), 5.44 (d, J= 6.T/USHY/188826 (d,
J=10.0, 1H), 5.08 (s, IH), 5.04 (d, J= 9.2, 1H), 4.82-4.67 (m 2H), 4.5
5-4.24 (m 3H), 3.67 (m 2H), 3.47 (m7aH) 2 78 (m 2H) 2.24 (s, 3H),
1.82 (s, 3 s, 3 .45 (s, ESI z calcd for
C34H4(2N§616@I |\§|l 49?%«)} =é2’@%9541115 %1(6 - %2@)25@8 (d ,(AhaP)Q ), 6d50f-4)40 aBAMALN306S
'Exén;ng@(s ), 030-390 fin B, B80%5. PP Y1 919026631, 5), 50 s, 48, 1 85 59

3- [ 2- Hy dHOxY.384(5, 3HDyAnaix@al2d fertyl, PENTRS! @Y5802: H- PheNY! 7@51%{115{&]?

5, 5-di -1 oli d| ne- 4- car boxylic aC| d mathyi Z-et hyl - benzyl) - ami d
ooonﬁ%gleit*'ﬂbia\%I 4 OoH A Wite solid: HNI\/R(DI\/SOd6)8940(s, 1H,
6.6

8.45 (t, J = 7.99, 1 H), 8.10 (d, J =181 1H, 7.41-6.91 (m 12H), 6.
d, J=7.8 1H, 541 (d, J =6.8 1H, 512 (dd, J =8.1, 7.8, 1 H),

44- 4. Fxafuple Al -3 P203S)-RE My drdx§B- - 21 (q, J=
NP a(rmt_jL Hz (RD ?(6538) H%Iyd 31331@3 Hyﬂko%%%)l%etﬁ%lspﬁ'éﬂ%l) s gg 3 3,

(
4.
6.
1.34 (smes moylm;no}(@hmmml) 5-dipethyd dhionelitiee 4 Ga¢RyBé heidH1( 6. 43) |
6
3
a
(

N (6.23 o) . t 52), N (5.97). HRMs (ESI) in/z calcd for
04. 284?“{ 0323‘1 %%d%hy%@f 100845 PCT/ US02/ 18548 -76 Exanple A52:
-((2S, 3S) - 2- Hydr oxy- 3-{11- ( 3- hydr oxy- 2- net hyl - phenyl ) - net hanoyl ) -

m no) - 4- phenyl - but anoyl ) - 5, 5- di net hyl -t hi azol i di ne- 4- car boxylic acid
2- met hyl am no- et amde OOOH HOIl HOHNH~N i <S~

@A ><

"H NMR (DMSO-de) 6 9.39 (s, 1H), 8.31-8.12 (m, 2H), 7.38-7.17 (m, 5H), 6.97 (t, J = 7.3,
1H), 6.79(d, J= 7.7, 1H), 6.59 (d, /= 7.4, 1H), 5.41 (m br, 1H), 5.21 (d,J=9.2, 1H), 5.00
(d, J=9.2, 1H), 4.58-4.35 (m, 3H), 2.85-2.62 (m, 2H), 1.81 (s, 3H), 1.62 (s, 6H), 1.47 (s,
3H), 1.39 (s, 3H); Anal. Calcd for CogH34N40sS: C, 62.43; H, 6.36; N, 10.40. Found: C,
62.12; H, 6.55; N, 10.13.

Example A42: (R)-3-((2S,3S)-2-Hydr0xy-3-{[1-(3-hydroxy-Z-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-S,S-dimethyl-thiazolidine~4-carboxylic acid 3-
hydroxy-benzylamide

8_)]\
LN T

'HNMR (DMSO-ds) § 9.37 (s, 1H), 9.30 (s, 1H), 8.35 (t, /= 5.9, 1H), 8.11 (d, /= 8.1, IH),
7.33-7.15 (m, 5H), 7.04 (t, J= 7.7, 1H), 6.94 (1, J= 7.9, 1H), 6.77 (d, J=8.1, 1H), 6.70-6.54



Wite solid: 'H NVR (DVMSO-d6) S 9.40 (s, 1H), 8.45-8.01 (m 1H), 7.41-7.13
(m 12H), 6.98 (t, S: 7.8, 1H), 6.78 (d, J= 6.85, 1H), 6.55 (d, J= 6. 99,
1H), 5.41womzideds 5.12-4.98 (m 2H), 4.44-4.35 (m 2H), PETHE00ME542H)
2.91-2.67 (m 2H), 1.84 (s, 3H), 1.66 (g, J= 8.2, 4H), 1.34 (s, 3H): Anal.
( C27H36N405S0. 50 H20) cal cul ated C (60.731), H (6.94), N (10.42), found C

2 59 b IS o B R ST o
o S 5T AR, 55 U, T 1471 29 €T A

Am des of-38 (e 3hlnvemall Caltd fort@ikssR:08yHOe ] 8280] 1, 6.06; 2785 "RARG: @S in the
Met hods té’ %ni\‘ re coupled to boc-protected acid 15, and exposed to
met hane @l?égﬁl % ,3-8@0 yield am nes 16. Subjecting amnes 16 to the
reaction conditions depicted yielded a series of am des 17 and ureas 19.
10 Synthesis of am nes of the general type 16. 16a OC

Example A43: (R)-3-((2S,3S)-2-Hydroxy-3-{[1-(3-hydroxy-Z-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butan0yl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-
propoxy-benzylamide

0O 0] O
0]
Ao

= _H
OH (S/(

White foam; IR (cm™) 3319, 2966, 1644, 1585, 1531, 1454, 1373, 1264, 1047; 'H NMR
(DMSO-de) § 9.37 (s, 1H), 8.40 (t, J=5.8, 1H), 8.10 (d, J= 8.4, 1H), 7.31-6.71 (m, 11H),
6.53(d, /=73, 1H), 5.46 (d, J= 6.4, 1H), 5.12 (d, /= 9.2, 1H), 5.00 (d, /=92, 1H), 4.50-
4.20 (m, 4H), 4.11-3.83 (m, 3H), 2.90-2.62 (m, 2H), 1.81 (s, 3H), 1.72-1.60 (m, 2H), 1.49 (s,
3H), 1.34 (s, 3H5, 0.92 (t, J= 7.3, 3H). Anal. Calcd for C34H4N3065+0.25 H,0: C, 65.42; H,
6.70; N, 6.73. Found: C, 65.49; H, 6.67; N, 6.70.

Example Ad4: (R)—3-((2S,3S)-2-Hydroxy-3-{[1-(3-hydr0xy-2-methyl-phenyl)-

methanoyl]-amino}-4—phenyl-butan0yl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 2-
hydroxy-benzylamide

0 0 0 OH
HO@/"\N N—-/U\N
CH 2 _H
OH ks/\/



HZN NNAN OH ~SI \ H The title conpound was prepared as foll ows.

(R -5,5-Di nethyl -thiazolidine-3,4 15 dicarboxylic acid 3-tert-butyl ester 1
(1.95 g, wodz/memak) was dissolved in EtQAc (25 nlL) and caalTecsor/as:s C.

D phenyl chl orophosphate (1.71 m, 8.23 nmol) was added followed by TEA
(1.14 n, 8.23 Mol ). The reaction wasRt-irred at 0 C for |h, and WO

02/ 10084, 8 -78 treated with (S)-Cycl ohex-2-enyl ani 0.8 g,
523 s N ISRRIGA380.56 Gy b GAEC B b Sl § Sobh Satiidod ok 11, © ©
i ] i 4 3 E 0 . Th
Oy erni oma2oNNpREh 08881 (CHNT S S 658 gk Fo e bt e R s
and conci); 6a6ed, £ 63, YED,I5018 @, 7 = SThel Hyes ol t(ino- 9k 11((%%-4%@ (%ﬂ 3?15)41.293191'9) 5
. ane

was di ssol\é din EtQAc (30 nL) and then cooled to 0 ulfonic acid
(2.27 it %13,_ 58601t (m. B, 18l esd SHML - 46, 30D, Ut32cls, 385 HRMBrBED at / Hcaled or 15

m nut es, e far he m xture was re-cooled to 0 C
and quenfgtg @I\Iﬁ%ot”?gwm%%(%?@ 5t7§gﬁzgxtract ed with EtOAc (30 nL).
Organic |ayer was washed with brine, dried over Na2SO4 and concentrated in

vacuo to give a yellow oil 3. The 10 resulting yellow oil (1.86 g, 7.74
mol ) m&xwelsa’véé@)—ﬁ-(@séﬁd-z(-ﬂydngyﬁBﬂ&S-w@BﬂH-r@athpgeny])-74 mmol ) was

added f d 408t .0 7.7 ). Jhe ~mxture was stirred at room
t enper a%%@%?ﬂ'l?%ﬁgﬁé%% ?igwq%d'tﬁnﬁﬁ)'%%ft@g't&az?ﬁ Be-dneanbpxyligsacid owl y
added aq33@-tifl@sro-propyP¥midd0 nL). The mixture was allowed to gradually
warmto roomtenperature and stirred overnight. The m xture was filtered 15

and the filtrate was washed with 1IN HCO (40 nlL), saturated NaHCO3 (40 niL),
brine (40 nL), dri over Na2SO4 and concentrated to give a crude white
solid (contam nat ed th DCU). The DCU was renoved by flash chromat ography
(30% to 50% Et OAc | exanes) to provide a white solid (4 g, 7.73 mmol),
whi ch was di $ i O Et (30 nm) and then cooled to 0 C.

Met haneHOM{ onl agci 35 ~34.CF3 nmol ) was added 20 and the sol ution
was stirred h 5zy putes, then at roomtenperature for 3h. The

m xture was t 0sO\C and quenched with 10% Na2CO3 (35 nlL) then
extracted with EtOAc (30 nL). Organic | ayer was washed with brine, dried
over

'H NMR (DMSO-ds) 3 9.36 (s, 1H), 8.20 (t, J= 5.5, 1H), 8.13 (d, J= 8.2, 1H), 7.34-7.13 (m,
5H), 6.93 (t, J=17.7, 1H), 6.76 (d, J= 8.1, 1H), 6.08 (d, J= 7.5, 1H), 5.44 (d, /= 6.8, 1H),
5.10(d, J=9.2, 1H), 5.05 (d, J= 9.2, 1H), 4.48-4.38 (m, 2H), 4.35 (s, 1H), 3.32-3.25 (m,
2H), 2.75-2.70 (m, 2H), 2.44-2.35 (m, 2H), 1.80 (s, 3H), 1.49 (s, 3H), 1.34 (s, 3H); HRMS
(ESI) m / z caled for C57H33N305SF; (M + H)' 568.2093, found 568.2118.

Example A46: (R)-3-((ZS,3S)-2-Hydr0xy-3-{[1-(3-hydroxy-Z-methyl-phenyl)-

methanoyl]-amino}-4-phenyl—butan0yl)—5,5-dimethyl-thiazolidine-4-carboxylic acid
methyl-propyl-amide |

O 0 0
Hoé/mﬁ o
OH QS/(



Na2SO4 and concentrated in vacuo to give a material which was recrystalized
from60% Et OAc in hexanes to provide the titled conpound (2.41g, 80% as a
whi t e sol wah 02ibh8425 NVR (DMSO-d6) S 8.21 (d, J = 8.1, 1 HPCIUS®2AF447 (m
5H), 5.80 (d, J =5.6, 1 H, 5.52-5.48 (m 2H), 5.30-5.25 (m 2H), 4.89
(s, 2H), 4.26 (s, 1H), 4.21- 4 00 (m 3Hp- 3.15-2.70 (m 2H), 2.50-2.00 (m

022H31N30%é? ch‘d( Q)o‘sgl C481R Wﬂ%é%‘a 29&%&@7%2263@%5131%'15?422 ;IE N,

out ! niﬁ“ﬁ@e@m@*@ng@fﬁ% T, 822, L 2 8 SRS P i SR G o M g
-79- 16&.77- 6’79](ml‘|2Pﬂ) P@~53 650 (IQH1H§S 5516 (H NM% 4 EPM:§05 (1'9)4 ? @n ?3@? 4?8 AﬂOQnP
1H) . 7.36-7. 14 5. 70 rg

. 4.2B.3386, 5‘@ 5&9 2. 5@(314 Hé 1.8 fs)BHm, 1181)—(67 (111;2171)(1 56 (sHH), 1??8?%6055
(18] oZH) ju 29@ ’5%7 %Ssm%%% (ilﬁl 7(523% (tal 1‘éal‘i‘gf?r62w msﬁfﬁ(ﬁj&—! G116 0 0

H2N N NH,GH®N, 7%%&@“@%%@ 56938, 033, J= 5.3, 1H), 7.34-7.14 (m 5H),
5.34 (s br, 1H) 4.90 (s,
Example A47: (R)-3-((2S,3S)-2-Hydroxy-3-{ [1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 4-

trifluoromethoxy-benzylamide

0 O o
o L i PN
e sacea oW:

White solid: 'H NMR (DMSO) § 9.37 (s, 1H), 8.51 (t, /= 5.9, 1H), 8.13 (d, J= 7.3, 1H),
7.39(d,J = 8.6, 1H), 7.32-7.10 (m, 8H), 7.00-6.90 (m, 1H), 6.76 (d, /= 8.2, 1H), 6.53 (d, J =
7.3, 1H), 5.49 (d,/ = 6.6, 1H), 5.14 (d, J= 9.3, 1H), 5.00 (d, J = 9.3, 1H), 4.49-4.37 (m, 4H),
4.17 (dd, J=15.0,5.7, 1H), 2.90-2.64 (m, 2H), 1.81 (s, 3H), 1.49 (s, 3H), 1.32 (s, 3H);
HRMS (ESI) 7/ z caled for C3HisN3OgFsS (M + H)™ 646.2199, found 646.2184.

Example A48: (R)-3-((2S,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl}-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 2,2-
difluoro-benzo[1,3]dioxol-5-ylmethyl)-amide



2H), 4.29 (s, 1 H, 4.08 (d, J =7.0, 1 H, 3.90-3.70 (m 2H), 3.07 (dd, J
= 13.4, 2.5, 1 H, 2.96 (t, J= 2.6, 1H), 2.88, (ddd, J= 9.8, 8.0, 2.8,
1H), 2.37wod/10a8513.2, 9.9, 1H), 1.50 20 (s, 3H), 1.32 (PCT/HAR/I1SMO
02/ 100845 PCT/US02/ 18548 -80- 16d OO0 H2N NI N OH "S;5~ '"H NWR
(DMSO-d6) 6 8.13 (t, J= 5.4, 1H), 7.3577-15 (m 5H), 5.28 (d, J= 8.1, 1H,
4.79 (m 2H), 4.27 (s, 1 H, 4.07 (t, 1 =71, 1 H, 3.10-2.71 (m 4H, 2.3
7 (dd, J =13.2, 509.9, 1H, 1.49ds¢s3H, 1.34 (m 2H), 1.33 (s, 3H),
0.77 (t, J= 7.4, 3H) 6e O0 G __tRNNA HOH ~S_ Isolated yield: 84% M
(APClI, nmlz): 461, 4 O0F HZNN! H\ OH<S\ F i’
| sol ated yield: 93%)=M5 (@PCI “z). 464 (M+H). 15 16g CF3 O 0 H2N N-AN
OH <5\ i Isolaped iebd:jﬁ% M5 (APCl, niz): 496 (M+H). WO 02/ 100845
N

PCT/ USO%/ 18548 i -8
N
X

'HNMR (DMSO-dg) 8 9.36 (s, 1H), 8.55 (t,J=5.8, 1H), 8.14 (d, J = 8.4, 1H), 7.29-7.11 (m,
8H), 6.94 (t,J=17.8, 1H), 6.77 (d, J= 7.9, 1H), 6.54 (d, /= 7.4, 1H), 5.58 (d,J=8.2, 1),
5.17(d,J=9.2, 1H), 5.02 (d, /= 9.2, 1H), 4.49-4.39 (m, 3H), 4.43 (s, 1H), 4.21 (dd, /=54,
15.3, 1H), 2.83 (m, 1H), 2.71 (dd, J=13.5, 10.7, 1H), 2.20 (s, 3H), 1.51 (s, 3H), 1.34 (s, 3H);
HRMS (ESI) m / z caled for C3;H34F,N307S (M + H)" 642.2086, found 642.2099; Anal.
Calcd for C3,H33FoN304S: C, 59.90; H, 5.18; N, 6.55. Found: C, 60.01; H, 5.27; N, 6.29.

Example A49: (R)-3-[(ZS,3S)-2-Hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-4-
phenyl-butyryl]-5,5-dimethyl-thiazolidine-4-carboxylic acid (2-chloro-ethyl)-amide

cl
Ho\©)\ \ N\\ i /L

'H NMR (DMSO-dg) & 9.40 (s, 1H), 8.31 (t, 1H,J=5.5),8.17 (d, 1H, J = 8.4), 7.37-7.16 (m,
SH), 6.96 (1, 1H,/=7.9), 6.79(d, 1H, J=8.1), 6.55 (d, 1H, J=7.5), 5.47 (d, 1H, J = 6.8),
5.11(d, 1H,J=9.3), 5.03 (d, 1H, J=9.3), 4.50 — 4.45 (m, 2H), 4.41 (s, 1H), 3.64-3.58 (m,
2H), 3.46-3.34 (m, 2H), 2.86-2.69 (m, 2H), 1.82 (s, 3H), 1.53 (s, 3H), 1.40 (s, 3H). Exact
mass calculated for C,6H33N305SCl (M + H)+ 534.1829, found 534.1841.



16h OO NAN H2N fli- r~ O+ S~ Isolated yield: 87 % M5-APCl (mz+):

458. 5 Synthesis of final products of the general type 17 from 1l6a-h,

Ceneral MiigwdsossfAm de fornation - To a solution of acid, pammd2igssgnd HOBT

in CH2A 2 was added 10 EDC and the solution stirred overni ght at room

tenperature. The solution was concentp@ted in vacuo and the residue

di ssolved in ethgl(acetate and a small portion of water. The solution was
a

washed \EX@W@&M lémms@ﬁ)derdmyFﬁ[l((amy,drem-afmethgl-pmom (2x), brine

(Ix), d ent d,.in e resulting residue
subj ect eae ?ﬁ WEE% ?41 gﬁe@vﬁﬁmﬁmog :9&% g W?JF‘%P%‘SQF 4roayBoyyicacidh(Zaf f or d
t he 15h§ﬂﬁ;faﬁh?nqguﬁahyLbaﬁWhQﬁﬁﬁ&IOn 41 - The correspondi ng am ne and
i socyanate ( .) were'taken in dichloronethane and stirred at room
tenperature under nitrogen. (1.5 hr to overnight). The solvent was then
removed in vacuo and the resulting residue subjected 20 to flash silica gel
chr omat ogr aphy or Qrati ve to afford the desired product. Urea
formation #2 - The yesponding ne was dissolved in CH2Cl 2 and treated
W th dllsoprop | et hyl amaye &1 eq.) and phosgene (1 eq., 20%soln. in
t ol uene) at Thf re ing solution was warned to room tenperature
and tre& 3 ] ., 0f [25 general structure 16. The resulting
resi due s ted to fI shAi N.ca gel chromat ography or preparative HPLC
to afford @ desi red pr oduc Specific Uea Synthesis WO 02/100845
PCT/ US02/ 18548 -82 Exanpl e BE
3-(2-hydroxy-3-{[ 1- (3- hydr oxy-pyrrolidin-yl)-net hanoyl ) -am no} - 4-

'HNMR (DMSO-d) 6 9.38 (s, 1H), 8.29 (d, J = 8.4, 1H), 7.42-6.87 (m, 10H), 6.78 (d, J =

7.1,1H), 6.55 (d, J= 6.8, 1H), 5.44 (d, J= 6.8, 1H), 5.26 (d, J= 10.0, 1H), 5.08 (s, 1H), 5.04
(d, /=92, 1H), 4.82-4.67 (m, 2H), 4.55-4.24 (m, 3H), 3.67 (m, 2H), 3.47 (m, 2H), 2.78 (m,
2H), 2.24 (s, 3H), 1.82 (s, 3H), 1.61 (s, 3H), 1.45 (s, 3H); HRMS (ESI) m / z calcd for
C34HN;3068 (M + H)* 620.2794, found 620.2798; Anal. Calcd for C34HyN3O¢S 1 H,O : C
64.03; H, 6.80; N, 6.59. Found: C, 63.66; H, 6.40; N, 6.59.

3

Example A51: 3-[2-Hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-4-phenyl-butyryl]-
5,5-dimethyl-thiiazolidine-4-carboxylic acid methyl-(2-ethyl-benzyl)-amide

Rt

White solid: 'H NMR (DMSO-de) § 9.40 (s, 1H), 8.45 (t,J=7.99, 1H), 8.10 (d, J= 8.1, 1H),
7.41-6.91 (m, 12H), 6.62 (d, /= 7.8, 1H), 5.41 (d, /= 6.8, 1H), 5.12 (dd, /= 8.1, 7.8, 1H),
4.44-4.35 (m, 3H), 4.42 (s, 1H), 2.91-2.67 (m, 2H), 2.54- 2.21 (q, J= 6.89, 2H), 2.1 (s, 3H),
1.88 (s, 3H), 1.56 (t, J= 6.90, 3H), 1.49 (s, 3H), 1.34 (s, 3 H); Anal. (C34H4N305S+0.75
H,0) calculated C (62.34), H (6.43), N (6.23), found C (62.72), H (6.52), N (5.97). HRMS
(ESI) m/z calcd for 604.2845, found 604.2845.



phenyl - but anoyl ) - 5, 5-di net hyl -t hi azol i di ne-4-carboxylic aci d-2-net hyl -
benzylamide OO O HO"CN -J~ NN-AN--"6 HOHHS5 (R -Pyrrolidin-3-ol
(0.21 g, wod2/memak) was dissolved in dry CH2C12 (15 nl) arrtT/cswohgdsto - 78
C under argon with magnetic stirring. To this solution was added

Di i sopropyl ethylam ne (0.63 nL, 3.63 mWl-) foll owed by Phosgene as a 20%

3%'5“2{ f??%%nb%ﬁ% S0 49 Aoy R o1 L%qé??%&%ﬁhﬁ&r@%y bt LEQ

]

THE (5 ﬁi‘iﬂj}rm‘?’}f‘?“%%?‘%ﬁﬁﬂ&ﬁ“” e e e e
y

foIIowede fddde The result was stirred for 16h at 23 Cthen diluted with

Et OAc (50 nmL). The m xture was washed 15 sequentially with 10%citric acid
(1 x 50 nmL), saturated NaHC®3 (1 x 50 nlL), H20 (1 x 50 mL). The organics
were dried over /“\ filtered, and concentrated. The residue was
purified by flash 0@1 chromat ography (5% MeOH in EtOAc) to yield the
title conpound (0.1 18% as a white foam 20 'H NVR (DVBO-d6) 6 8. 38
(t, J=5.7, 1H 9 7. v} | ®H), 5.99 (d, J=8.3, 1H), 5.04 (d, J =
9.5, 1H;'0 “HNg.49 (s, 1 H, 4.48-4.3 8 (m 3H),
4.22-3.83 4|—§, P (m 3H, 2.77-2.70 (m 2H), 2.28 (s, 3H),
1.52 (s, 3H)Y 1.32 (s, 1.82-1.69 (m 2H); HRMS (ESI) m/ z calcd for
C29H38N4(BSNa (M + Na) + 577 2455, found 577.2440; Anal. Calcd for
C29H38N405S2H20: C, 58.96; H, 7.17; N, 9.48; S, 25 5.43. Found C 58. 90;
H, 6.40; 1 the
840 e SRR AAsEa O P, BB g 2 SRR
f r agnent6.98/40 02/ 8O OB, %. P, usoeeaaiﬂ% 55 &8 J=x4.09) ﬁ{szBg 41 m, 1H), 5, P49
| soxazol e-5 carbox lic amd{é - 1-benzyl - 3-7T(
(2- et h;ﬂ%@é@»ﬁﬂ% BamoyH).-3- émo?H)dRﬁl&@?l@nzmyHM@ 3B})pmsma|s:ysz am de
4H), 1.34 (s, 3H); Anal. (C27H36N4058+0.50 H,0) calculated C (60.3 1), H(6.94), N (10.42),
found C (60.59), H (6.50), N (8.08). HRMS (ESI) m/z calcd for 556.2771, found 556.2770.



OOONDOLI HNNH OH4S_ 5 Wite solid: np = 82-84 C, IR (neat, cm)
3313, 2967, 1656, 1538, 1454, 1372, 1283,1211,1108,916; 'H NVR (DVSO d6) 8
8.91 (d, wo ®n16¢s4iH), 8.67 (d, J= 2.0, 1 H, 8.3 5 (t, J PEA/®0218H,
7.31-7.08 (m 9FD 7.03 (d, J 2.0, 1 H, 563 (d, J =6.9, '1H, 5.02
(d, J =8.6, 1 ). 4.97 (d, J 8.6, 1 H-774.60-4.3 0 (m 414), 4.14-4.00
(m 1 H, 2.9 ﬁ%= m 2H), 2.23 (s, 311), 1.49 (s, 3H), 1.28 (s, 3H);
HRVS (ESI) m e’i“@& C28H32N4CBSNa (M + Na) + 559. 1986, found

559. 1994; Anal. Calcd for C28H32N405S' 0. 5H20: C, 61.63; H, 6.10; N, 10.27.
Found: C, 61.40; H 5.91; N, 9.97. Exanple B3: |soxazol e-3-carboxylic acid
{(1S, 2S)-1-benzyl -3-[(R) -5, 5-di neTRy! -4 15

(2- et hyl - benzyl ca banoyl )-thia @o n-3-yl]-2-hyd
OOOONHOGHS W Hphite solid R (neat, cm) 34
1378; 'H NMR I Ha)gﬁg(go % | HL._8,66 (d
J= 5.3, 1 H), 980-R 117 (O8N 689 (s, |
4.97 (s, 2H), 4 47-4.3 2 (m 4H),04.09 (dd, J ="15.8, % , 2.84 (m
2H) . 2.24 (s 3H. 1.49 (s, 3H). 1734 (m 3H: HRVE ESKn/ 2z calcd for
C28H32NA b SNa (M3+ Na) + 559. 198@5 found 559. 1980. V[)HQ/100845

PCT/ US02/ 18548 -84 Exanple B4: 5-Chl oro-isgxgzol e-3-carboxylic acid

{(1S, 25) - 1- benzyl - 3-[(R) - 5, 5- Q

di et hyl - 4- (2- net hyI benzyl car banoyl ) -t hi azg#=di n- 3-yl ] - 2- hydr oxy- 3- oxo-
propyl}-amide OOIOI C / I Hf-,ANNZ ON OHCKS~ r White solid; IR
(neat, cm 1) 3320, 2069—+657—»547, 14") 4l 1 ] FNNR (DVBO-d6) 6 8.74
(d, J=8.2, 1H), 8.29 (t, J= 5.5 1H}? 7ﬂ28-'Q3S IQFD 6.90 (s, 1 H,
5.72 (d, J =7.1, 1 H, 4.96 (s, 2H), 4.44 (%“ 13§l 4.32 (dd, J = 15.2,

6.0, 1 H, 4.09
16 —— R5\ /EJ}L_)'\ Ry

5 /(RZ
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5  Amides of the general structure 3 (synthesized in the same manor as in the Methods A

y- 3- 0X0- propyl }-am de
b, 1643, 1537, 1425,

28 R 114), 8.32 (t,
(_d)L

&168 1H,

&l

section) are coupled to boc-protected acid 15, and exposed to methane sulfonic acid to

yield amines 16. Subjecting amines 16 to the reaction conditions depicted yielded a

series of amides 17 and ureas 19.

10
Synthesis of amines of the general type 16.
16a
0 O
HoN N—-_/u\ N
oH LA™

The title compound was prepared as follows. (R)-5,5-Dimethyl-thiazolidine-3 A4-

15 dicarboxylic acid 3-ters-butyl ester 1 (1.95 g, 7.47 mmol) was dissolved in EtOAc (25
mL) and cooled to 0 °C. Diphenyl chlorophosphate (1.71 mL, 8.23 mmol) was added
followed by TEA (1.14 mL, 8.23 mmol). The reaction was stirred at 0 °C for 1h, and



10 (dd, J= 15.2, 4.6, 1H), 2.85 (m 2H), 2.83 (s, 3H), 1.49 (s, 3H), 1.33
(s, 3H; HRMs (ESI) ml z calcd for C28H31NACESCLNa (M + Na) + 593. 1596,

found 593wbbRA0084EXanpl e B5: PCT/US02/18548

(R -3-{(2S, 39) - 2- Hydr oxy- 4- phenyl - 3-[ (1- t hi ophen- 2-yl - met hanoyl ) -

anm no] - but anoyl } - 5, 5-di net hyl - t hi azol i di ngg84- carboxylic acid 2-methyl 15
benzylamide OOONNN-~ CSHOHS" \ HWite solid: np =98-101 C IR
(neat, cm) 3416, 1644, 15')8, 1455, 1372, 1291, 20 1107; 'H NWR (DVSO-d6) S

(o, 02 as, g p (-G 2yt b, £ofubln_1he hedongitie s q,
2 25 (5, O 140 (5 A Sk ey faﬁ‘#f‘w‘ﬁé“’??é?‘a”eeﬁ] G R

S
C29H33N3O4S2 @Oe‘m (30 maf))+ Thsmgaxlgdayerfvwwwsbﬂwns s&uraterNaHCak, d]ﬂnﬂepdned

Soor N oVl e s el Sy . Yy FesfifineioddBa £ 4 rimion
(R -3-{(28, 3S§za52h§§MWeQXﬂE@ﬂb€3’@MhL§3aﬂc(t¥eﬁ Bhaehgy QCYMe'fE%Sl gfagiaamdhg[

am no] - but anoyl } -5, 5-di net hyl -t hi azol i di ne- 4- car boxyl i c aci
benzyl anmi de 300 13-4 mmal) Wes addpd pnd-fhie soBtivikwae ssmedato ‘r@)fo; 198nii(Hes, Cherl R

" 372, 110 "H. NWVR
(e af) b b bAdills A TRt 10D 45000 R s 1,
(d, J= 9.3, Naro;$36mL ‘fhen%xtrﬁctgd with BtOA% (98 g O}gargc }?aze s’w%B&l;%wﬁtq

3.0, 111), 4.50 (s, 111), 4.42 (dd, J= 15.0, 7.
4.15 (dd, J= brips, &riedmver Nat§0s @d%n@nﬁﬁte(lm vadp to gn@& sellow3i)3. The0 (s,

S, 830 BBl T S A SRR, (21"
AHPBA 4 (2.29 g, 7.74 mmol) was added followed by HOBt (1.05g, 7.74 mmol). The
mixture was stirred at room temperature 1h, then cooled to 0 °C. DCC (1.60 g, 7.74
mmol) was slowly added as solution in EtOAc (30 mL). The mixture was allowed to
gradually warm to room temperature and stirred overnight. The mixture was filtered

15 and the filtrate was washed with 1IN HCI (40 mL), saturated NaHCO; (40 mL), brine
(40 mL), dried over Na,SO, and concentrated to give a crude white solid (contaminated
with DCU). The DCU was removed by flash chromatography (30% to 50% EtOAc in
hexanes) to provide a white solid (4 g, 7.73 mmol), which was dissolved in EtOAc (30
mL) and then cooled to 0 °C. Methanesulfonic acid (2.35 mL, 34.76 mmol) was added

20 and the solution was stirred at 0 °C for 15 minutes, then at room temperature for 3h.
The mixture was re-cooled to 0 °C and quenched with 10% Na,CO; (35 mL) then
extracted with EtOAc (30 mL). Organic layer was washed with brine, dried over
NaSO4 and concentrated in vacuo to give a material which was recrystalized from 60%
EtOAc in hexanes to provide the titled compound (2.41g, 80%) as a white solid. 'H

25 NMR (DMSO-de) 6 8.21 (d, J= 8.1, 1H), 7.31-7.17 (m, 5H), 5.80 (d, J = 5.6, 1H),
5.52-5.48 (m, 2H), 5.30-5.25 (m, 2H), 4.89 (s, 2H), 4.26 (s, 1H), 4.21-4.00 (m, 3H),
3.15-2.70 (m, 2H), 2.50-2.00 (m, 2H), 2.00-1.00 (m, 4H), 1.49 (s, 3H), 1.31 (s, 3H);
Anal. Calcd for CH3N;03S: C, 63.28; H, 7.48; N, 10.06. Found: C, 63.40; H, 7.20;
N, 9.98.

30
The following amines a-h were prepared by the specific method outlined above

using the requisite amine.



C29H33N3MM4S21 H2O C, 61.14; H, 6.19; N, 7.38. Found: C, 60.74; H, 5.90; N,
7.15. 15 Exanple B7:

(R - 3-{ ( 2680B8)1o®B4Fydr oxy- 4- phenyl - 3-[ ((S) - 1- t et r ahydr o- f urPIT/IR0pA18548

met hanoyl ) - am no] - but anoyl } - 5, 5-di net hyl -t hi azol i di ne-4-carboxylic acid 2-
met hyl - benzylamde O OO C-~AHNH 20-@Q9Vhite solid: np = 82-84 C, IR
(neat, cm1)-3314, 2969, 1651, 1531, 1456, 1372, 1109, 1071; 'H NWR
(DVBO-d6) 6 8.35 (t, J=6.0,.1H), 7.60 (d, J=9.2, IH, 7.31- 7.09 (m 9H),
5.45 (d, J =6.8, 1 H, 4.97 (d, J =9.5, 1 H, 4.93 (d, J =9.5 1H),
4.46 (s, 25 1H), 4.41-4.07 (m 4H), 3.77-3.65 (m 3H), 2.78-2.64 (m 2H),
2.26 (s, 3H),16a 00-1.80 WD 02/ 100845 PCT/ US02/ 18548 -86 (8, 1H), 1.60 (m
1H), 1.49 (s, 3H), 1.44-1.38 (m 2H), 1.34 (s, 3H; HRM5 (ESI) in/z calcd
for C29H37N3CbSNa (M + Na) + 562. 2346, found 562.2345; Anal. Calcd for
C29H37N305S0. 5 H?i;>c, 63.48; H 6.98; N, 7.66. Found: C, 63.61; H, 6.85;

B8:

= 3- hydr oxy- pyrrolidin- yI) met hanoyl ] - am no} - 4-

phenyl - but anoyl ) 45, § Bt hyl -t hi azol i di ne-4-carboxylic acid-2-nethyl

benzyl am de Y| H<S\ H 10 "H NWR (DVsO-d6) 8 8.38 (t, J=

5.5, 1H), 7.34%7. H), 5.99 (d, J=8.2, 1H), 5.04 (d, J= 9.5, 1H,

4.96 (d, J= 9.5, .49 (s, IH), 4.48-4.38 (m 3H), 4.35-4.16 (m 3H),

4.00 (m 1H), 3.29-3.04 (m 3H) 2 78-2.70 (m 2H), 2.28 (s, 3H), 1.83-1.65
2H), 1.52 (s, 3H), 1.36 (s, 3H); HRVM5 (ESI) in / z calcd for C29H38MN4QG,

(m
SNa (M + 15 7 7.24 | cd for C2OH38N4OBS2H2O!
Na_(M* 12 MR e dd)é%“g&g(tﬁé é@) 7%“66[]7 1458 58,0 BN
br, 1H), 5.12 (d, /= 17.0, 1H), 4.96-4.88 (m, 3H), 4.34 (s, 1H), 4.10 (d, /= 7.0, 1H),
3.80-3.55 (m, 2H), 3.06 (d, J = 13.0, 1H), 2.87 (t, J = 9.0, 1H), 2.38 (dd, J = 13.0, 10.0,
1H), 1.52 (s, 3H), 1.33 (s, 3H).

10
16b
1< ?L _)L
OH S/(
15  16c
H,N —)L

£ \

OH QS/’(

'H NMR (DMSO-de) 8 8.69 (t, /= 5.3, 1H), 7.34-7.14 (m, 5H), 5.34 (s br, 1H), 4.90 (s,

2H), 4.29 (s, 1H), 4.08 (d, J = 7.0, 1H), 3.90-3.70 (m, 2H), 3.07 (dd, J = 13.4, 2.5, 1H),

2.96 (t,J=2.6, 1H),2.88, (ddd, J = 9.8, 8.0, 2.8, 1H), 2.37 (dd, J= 13.2, 9.9, 1H), 1.50
20 (s, 3H), 1.32 (s, 3H).



Exanpl e B9:

(R -3-{(2S, 3S) - 2- Hydr oxy- 4- phenyl -3-[ ((R) - 1-t et rahydr o-furan-2-yl -

met hanoy| Woarziines4s but anoyl } - 5, 5- di et hyl -t hi azol i di ne- 4- cadrospbiigs4aci d 2
20 net hyl -benzylamde O0~1~ OOOCTrj~ NHNAN ~H OOH<S \ Wite
solid; IR (neat, cm 1) 3324, 2959, 2873, -®024, 1651, 1526, 1455, 1372,
1289, 25 1073; 1H NWR (DVMSO-d6) S 8.35 (t, J= 4.9, 1H), 7.77 (d, J= 8.9,
1H), 7.52-7.09 (m WD 02/100845 PCT/US02/18548 -87 9H), 5.51 (d, J= 6.6,
1H), 4.97-4.8f4m 2H), 4.52-3.66 (m 8H), 2.90-2.60 (m 2H), 2.25 (s,
3H), 1.99-1.63 (m 4H), 1.48 (s, 3H), 1.33 (s, 3H); HRM5 (ESI) m/ z calcd
for C29H37N3CBS M + Na)+ 562. 2346, found 562.2366. Anal. Calcd for
C29H37N305S0. 25 C, 64.01; H 6.95; N, 7.72. Found: C, 64.20; H, 6.90;
N, 5 7.82. Exanplse %[1 $ 5- D net hyl -i soxazol e-4-carboxylic acid

{(1S, 2S) - 1- benzyf-3

5, 5-di met hyl -M;N(2> Nwl/ﬂbuﬂiyzl/car bamoyl ) -t hi azol i di n-3-yl ] -2-hydr oxy- 3- 0xo
- propyl }-am de 1090 Q‘: -A O HH5\ Hlsolated yield: 92% | H NWR
(400 MHz, dnmso-d6): SB.38 (t, 1H), 813 (d, 1H), 7.04 - 7.35 (m 1011)

i'55(2m( OI’2H)1H) 4@%@?%)53 %7&( ba>: ﬂﬁ*) 753357(755 (1%15%9 5 %8@533'658 dllé); > 00

3H), 1.52071%( , 4.3 - 3010 3 21,
143 NS (APCLy 7 565 73? 3,480 R B oo B3 (892 131

Cal cul ated: G6%.15B; 148 (53H)NG34 (m, 2lnd & \(&,CBH)OGL378ﬂ,J=HB44ﬁ-I) N9. 92; HPLC :
Rf (mn.) 20.167; Purity: 98% 20 Exanple B1ll:
2, 4-Di met hyl -t hi azol e-5-carboxylic acid {1-benzyl -3-15, 5-di net hyl -

16e
Cl
HzN k_)]\
OH S/(
Isolated yield: 84%; MS (APCI, m/z): 461, 463 (M+H)
10
16f
H,N k—/lL
OH S/{
Isolated yield: 93%; MS (APCL, m/z): 464 (M+H).
15  16g

CF5

HoN —)L
OH QS/(

Isolated yield: 86%; MS (APCI, m/z): 496 (M+H).



4- (2- et hyl - benzyl car banoyl ) -t hi azol i di n-3-yl] -2-hyd
r oxy- 3- oxo-propyl}-amde G\ O0O0O N-(LAHNHN, S OCHW 02/100845
PCT/ USO2/ w@bnB008488 | sol ated yield: 80% 1H NVR (400 MHz, pdimssod@$s48S 8. 35
(t, 1H, 8.14 (d, 1H, 7.0 - 7.3 5 (m | OH), 548 (d, 1 H, 5.04 (d, 1 H),
5.0 (d, 1 H, 452 (m 1H, 44 (s, 1 H,8435 (m 2H), 4.14 (dd, 1H),
2.78 (d, 2H), 2.57 (s, 3H, 2.30 (s, 3H, 2.26 (s, 3H, 1.48 (s, 3H), 1.35
(s, 3H ; IR(KBr in cm1): 3310, 1641, 1534, 743; M5 (APCI, nfz): 581 5
(MrH), 317, 2ff, 259; C30H36N404S2.0.39 H20 Cal cul ated: C61.30, H6. 31,
N9. 53, (bserved: C62.04, H6.25, N9.65; HPLC : Rf (mn.) 19.613; Purity:
98% Exanpl e Bl12:
(R -3-{(2S, 39)-2- 1-met hyl -1 Hpyrrol e- 2- carbonyl) - _
am no] - 4- phenyl - bt yy yl } 5-di met hyl - t hi azol i di ne-4-carboxylic acid
2-met hyl - 10 bengzyl 'de O O N- HHH Isolated yield: 82% 1H NVR (400
MHz, dnso-d6)H, 1 (d, 1H), 7.35 - 15 7.04 (m IOH), 6.78
(s, 2H), 5.96 (s, 5(35' (d /5 13 (s, 1H), 5.0 (d, 1H), 4.48 (s,
2H), 4.38 (dd, IH), O(m 1H), 213 (dd, :I;),(K%J_(s, 3I3, 335254(m16§gb,

2 s, 3 rincml): , ,
5532 (735 I_DI\/BIS(()%S?:%%(I& 827)3(%) %%M%“’%E%? 382, 285; C30H36N404S1. 2. 44 H20
Cal cul ated: C60.80, H6.95, N9.45, Observed: C65.67, H6.61, N10.21; HPLC :
Rf (mn.) 20.745; Purity: 100% 20 Exanple B13: _
(R-3-{(2S,39-3-[(1, 5-Di net hyl -1 H-pyrazgle 4I carbonyl) aLn Q;L(Z:-amd
hydr oxy- 4- ph t hi,azo ne-4- car bo
2yrret hgl enzy a%%%f@%p%oé@hﬁ?% %y i7d 16 ﬁl

General Methods:

Amide formation - To a solution of acid, amine 16 and HOBT in CH,Cl, was added
10 EDC and the solution stirred overnight at room temperature. The solution was

concentrated in vacuo and the residue dissolved in ethyl acetate and a small portion of

water. The solution was washed with saturated NH4C1 or 0.5N HCl (2x), saturated

NaHCOj; (2x), brine (1x), dried with MgSO, and concentrated in vacuo. The resulting

residue subjected to flash silica gel chromatography or preparative HPLC to afford the
15  desired product.

Urea formation #1 - The corresponding amine and isocyanate (1.1-1.2 eq.) were taken
in dichloromethane and stirred at room temperature under nitrogen. (1.5 hr to
overnight). The solvent was then removed in vacuo and the resulting residue subjected

20  toflash silica gel chromatography or preparative HPLC to afford the desired product.

Urea formation #2 - The corresponding amine was dissolved in CH,Cl, and treated with

diisopropylethylamine (1.5 eq.) and phosgene (1 eq., 20% soln. in toluene) at —78 °C.

The resulting solution was warmed to room temperature and treated with the amine of
25 general structure 16. The resulting residue subjected to flash silica gel chromatography

or preparative HPLC to afford the desired product.

Specific Urea Synthesis



WD 02/ 100845 PCT/ US02/ 18548 -89 Isolated yield: 68% |H NWVR (400 Mz,
dnso-d6): 8 8.30 (t, 1H), 7.83 (d, 1H), 7.31 - 7.04 (m | OH), 6.30 (s,
1H), 5. 48wdn2/1aédes 4.92 (s, 2H), 4.30 - 4.48 (m 4H), 4. 1Pdmddso219%, 3.7
(s, 3H, 2.74 (m 2H), 2.26 (s, 3H), 2.18 (s, 3H), 1.48 (s, 3H), 1.30 (s,
3H); IR5 (KBr in cm1): 3313, 1645, 1532,85744; MS (APCl, mlz): 564 (M+H),
300, 272; C30H37N504S1.0.5 H20 Cal cul ated: C62.86, H6.69, N12.22,

bserved: ©63.92, H6.62, N12.42; HPLC : Rf (mn.) 19.724; Purity: 100%
Exanpl e Bl4: . 3.(2- 2 f[1-(2 : eqe TN
3 1(5) 3. (5 CAPuple BL: 3-0 Y 3y depw-nrreghdinayh-methenayl-amino)-4

2- hydr oxy- 4- pphan-blnuﬂxwyy)l-S,Sfdiﬁediyﬂ-’&hi&}i&l_idihéﬂzﬁkb&ﬂﬁ'ﬁiﬁﬁfrﬁgﬁyﬂ.'OC acid 2-
met hyl - benzylamide QO O C N.NHOH <Si~H 15 Isolated yield:"92% 1H NWR
(400 MHz, dns ﬁwf%mlées.% (t, 1H), 7.74 (d, 1H), 7.30 - 7.0 (m 10H), 5.44
(d, 11-1), 4.96 (q, 2H), 4.48 (m 1H), 4.35 (m 2H), 4.13 (dd, 1H, 2.74
(m 2H), 2.22 (s, 3H), 2.09 (s, 3H), 1.48 (s, 3H), 1.26 (s, 3H)Z IR (KBr in
cm1l): 3438, 3313, 1693 49, 1513, 1372, 754; Ms (APCl, m(z): 598 (MH),
334, 276, 174; C30H36N5W4SYC11.0.17 H2O Cal cul ated: C59.93, H6.09, N11.65,
observed: C60.24, 20 H6.07, N 1071; HPLC : Rf (min.) 19.829; Purity: 100%

WO 02/ 100845 / 80%148 - 905 Exanplie 515:
2-Amno-4-netﬁ§lij}ﬂan 5 - 0B id {(S)-1-benzyl-3-[5,5-
t

i - 4- (2- methyl - bdnzghchr azol i di n- 3-yl ] - 2- hydr oxy- 3- oxo-
glrggiflh{l-afﬁ <(:|e 00O N NHMHN&\SS 5 NF2 Isolated yield: 42% 1 H NWVR (400
MHz, dmso-d6): S 8.48 (brs, 1 H), 8.35 (brs, | H, 7.44 (d, 1 H, 7.3 5 -
7.04 (m 9H), 6.91 (s, 1 H, 537 (d, 1 H, 4.96 (q, 2H), 4.48 - 4.0
(R)-Pyrrolidin-3-ol (0.21 g, 2.40 mmol) was dissolved in dry CH,Cl; (15 mL) and

cooled to —78 °C under argon with magnetic stirring. To this solution was added
Diisopropylethylamine (0.63 mL, 3.63 mmol) followed by Phosgene as a 20% solution

10 intoluene (1.2 mL, 2.40 mmol). The resulting yellow solution was stirred for 20 min at
—78 °C then allowed to warm to room temperature. The solution was concentrated and
re-dissolved in dry CH,Cl, (5 mL) and THF (5 mL). To this was added
Diisopropylethylamine (0.31 mL, 1.81 mmol) followed by 16¢. The result was stirred
for 16h at 23 °C then diluted with EtOAc (50 mL). The mixture was washed

15 sequentially with 10% citric acid (1 x 50 mlL), saturated NaHCO3 (1 x 50 mL), H,O (1
x 50 mL). The organics were dried over Na,SOy, filtered, and concentrated. The
residue was purified by flash column chromatography (5% MeOH in EtOAc) to yield
the title compound (0.12 g, 18%) as a white foam.

20  'HNMR (DMSO-dg) & 8.38 (t,J=5.7, 1H), 7.34-7.09 (m, 10H), 5.99 (d, /= 8.3, 1H),
5.04(d,J=9.5,1H), 4.96 (d, /= 9.5, 1H), 4.49 (s, 1H), 4.48-4.38 (m, 3H), 4.22-3.83
(m, 4H), 3.29-3.04 (m, 3H), 2.77-2.70 (m, 2H), 2.28 (s, 3H), 1.52 (s, 3H), 1.32 (s, 3H)
1.82-1.69 (m, 2H); HRMS (ESI) m / z caled for CpoH3sN405SNa (M +Na)* 577.2455,
found 577.2440; Anal. Caled for CooH3sN405S+2H,0: C, 58.96; H, 7.17; N, 9.48; S,
25 5.43. Found: C,58.90; H, 6.40; N, 9.23: S, 5.24.

3

The following examples were prepared by the corresponding specific method outlined

above using the requisite P2 fragment.



(m 5H), 2,96 (m 2H), 2.22 (2, 31-1), 2.13 (s, 3H), 1.48 (s, 3H), 1.30 (s,
3H ; IR(KBr in 10 cm1): 3 )307, 1625, 1495; M5 (APCl, mz): 582 (MtH),

442, 318; wORHBENMS5SO4S2C11 Cal cul ated: C60. 13, H6.5, N10. ¥CT/Gosksed:
C59.87, H6.06, N12.04; HPLC : R (mn.) 17.981; Purity: 98% Exanple B16:
3-[ 2- Hydr oxy- 3- ( 2- met hyl - benzoyl am no) - 4--@3enyl - butyryl ]-5,5- 15

di nmet hyl -t hi azol i di ne-4-carboxylic acid 2-nethyl-benzylamde r )INO O HN
N OH<S Isolated yield: 76% 1 H NVR (400 MHz, dnso-d6): 6 8.31 (t, 1 H),

(a1, o ag i Aoyt S fieobRihe og S AN Cobon 3108 S raimeivid- 7,

(t, 1H), 2. 26(2619etlﬁ'H))en@'léh}béﬁl,oyB*ﬂhlaledﬁ-&‘ m]-ﬁ drol&y@y?’orfospr(ér??-amlde'? (KBr
incml): 3309, 1641, 1520, 742; Ms (APC, 560 296 265;

C32H37N304S1. 0.64 H20 Cal cul ated: C67.40, H6. 59 N7. 37 Ooserved: C68. 79,
H6. 49, N7.52; HPLC : m' n.) 21.024; Purity: 98% WO 02/ 100845
0

PCT/ US02/ 18548 -91 be B17:

3-[3-(2, 3- D net hyl - ben2zoyl anm no) - 2- hydr oxy- 4- phenyl - butyryl ] -5, 5-

di met hyl -t hi azol i d¢ne 4- r boyl i c agi d 2-net hyl - benzylamde OO O I\ H
N~H 5/ OH g8 NR(4OO MHz, dnso-d6): 8 8.33 (t, 1

H, 8.22 (d, A H%ﬁg\a, ., 5.48 (d, 1H), 5.13 (d, 1H), 5.04
(d, 1H), 4.48 - 430(n? 4.09 0dd, 11-1), 2.84 (d, 1H), 2.70 (t, 1H),
2.26 (s, 3H, 2.17 (s, 3H, 1.87 (s, 3H), 1.48 (s, 3H), 10 1. 30(s 331 1) ;
IR (KBr in cm1): 3307, 1640, 1515, 743 ; MS (APCl, mz): 574

Chserved: 050 %g'?%?%ﬁjw%o%?ﬂﬁ%%e%' "”b%?ﬁd)wé’?%%é Ps.s%ﬂ%a% ?%@il
ﬁaggL glelg_ l?—SQ(DZ-IJl 163, 61&:etH ’WR (DM JdgPE 8083528 BOKY), 8% 7381 F= 2.0,
[ 5, 5- di met hyl LE. §35ker/ty}.0.0kMz 7458 8- OfatmyAH), 71B4d.of + 8i0n1B).\5.43 @; iy drmyD3- ox
o- 5.02 (d, J=8.6, 1H), 4.97 (d, J = 8.6, 1H), 4.60-4.30 (m, 4H), 4.14-4.00 (m, 1H), 2.90-
10 2.75 (m, 2H), 2.23 (s, 3H), 1.49 (s, 3H), 1.28 (s, 3H); HRMS (ESI) m / z caled for
CasH3N4O5SNa (M + Na)+ 559.1986, found 559.1994; Anal. Calcd for

C28H3N4055+0.5H,0: C, 61.63; H, 6.10; N, 10.27. Found: C, 61.40; H, 5.91; N, 9.97.

Example B3: Isoxazole-3-carboxylic acid {(18,28)-1-benzyl-3-[(R)-5,5-dimethyl-4-
15 (2-methyl-benzylcarbamoyl)-thiazolidin-3-yI] -2-hydroxy-3-oxo-propyl}-amide

Y
o «

O_

White solid; IR (neat, cm™) 3436, 1643, 1537, 1425, 1378; 'H NMR (DMSO-dg) 5

20 9.03 (s, 1H), 8.66 (d, J= 8.7, 1H), 8.32 (t, /= 5.3, 1H), 7.30-7.11 (m, 98, 6.79 (s, 1H),
5.67 (d,J= 6.8, 1H), 4.97 (s, 2H), 4.47-4.32 (m, 4H), 4.09 (dd, J= 15.0, 5.0, 1H), 2.84
(m, 2H), 2.24 (s, 3H), 1.49 (s, 3H), 1.34 (m, 3H); HRMS (ESI) m / z caled for
C2sH3,N40sSNa (M + Na)* 559.1986, found 559.1980.



propyl}-amde OO0 HNY OOH 20 HN I Hlsolated yield: 67% 1H NVR (400

MHz, dnso-d6): 8 8.35 (t, IH), 8.09 (d, iH, 7.30 - 7.0 (m | OH), 5.6 (d,

1 H, 4.9wo0(at/10d845), 4.83 (d, 1 H), 4.44 (s, 1 H), 4.3 0 (rOT/tB0RNSS44. 17

(dd, 1H), 2.78 (d, 2H), 2.61 (t, 2H), 2.30 (t, 211), 2.22 (s, 3H), 1.48 (s,

3H), 1.30 (s, 3H ; IR (KBr in cm1): 330%,- 1650, 1521, 742 ; M5 (APC,

mz): 566 (MtH), 520, 265; C29H35N505S1. 0.7 H20 Cal cul ated: C60. 23,

H6. 34, N12.11, OQbserved: C61.57, 25 H6.24, N12.38; HPLC : Rf (mn.) 18.455;

Purity: 97% 85

A R T O T o MR

benzyl - 3- 5, SdMGmylh@L(}metl&lmhylbaﬂﬁxlﬂw}Fﬂﬁmmm-Bytqﬂ!z-%?rﬁ %Lgloiso yi]-2-hyd

roxy- 3-o0xo-propyl}-am de OOO HN-ANOON solated yield: 73%

1H NVR (400 MMOPYSmBIdss): S 8.91 (d, 1H), 8.35 (t, 1H), 7.30 - 7.04 (m

9H), 5.70 (d, | H, 5.0 (d, 2H), 4.44 (s + m 3H), 4.31 (dd, | H), 4.13

(dd, | H, 10 2.91 (s + m 4H), 2.65 (t, 1H), 2.22 (s, 3H), 1.52 (s, 3H),
1.48 (s, 3H) 1.30 (s, 3 IR (KBr in cm1l):

©11325,29-" 1' 2, 1729, 1649, ,742 ; M5 (APCI, mz): 581 (M+H),

539, 493, 225 C30I-|36N486S cul gt ed: ©62.29, H5.61, N9.19, bserved:

C62. 05, H6.25, No. 65' H X Rf n1n )[19.638; Purity: 100% 15 Exanple

B20: (R)-3- ((Q'S, 0 dr oxy- 2, 4- di et hyl - phenyl ) -

met hanoyl ] - ani ng i ,aqgob‘l ) -5, 8- di m et hyI -thi azolidin

a-4-carboXylic acid al I ylanid® ® O HOH N--AN  OHH

White solid; IR (neat, cm™) 3320, 2969, 1657, 1547, 1434, 1372, 1266; 'H NMR
(DMSO-de) 6 8.74 (d, J = 8.2, 1H), 8.29 (t, /= 5.5, 1H), 7.28-7.08 (m, 9H), 6.90 (s,
1H), 5.72 (d, J=7.1, 1H), 4.96 (s, 2H), 4.44 (m, 3H), 4.32 (dd, J = 15.2, 6.0, 1H), 4.09

10 (dd, /=152, 4.6, 1H), 2.85 (m, 2H), 2.83 (s, 3H), 1.49 (s, 3H), 1.33 (s, 3H); HRMS
(ESI) m / z caled for CagH3 N4OsSCINa (M + Na)* 593.1596, found 593.1569.

Example B5: (R)-3-{(2S,3S)-2-Hydroxy-4-phenyl-3-[(1-thiophen-Z-yl-methanoyl)-
amino]-butanoyl}-5,5-dimethyl-thiazolidine-4-carboxylic acid 2-methyl-
15  benzylamide

s OH QS(

White solid: mp =98-101 °C; IR (neat, cm'l) 3416, 1644, 1538, 1455, 1372, 1291,
20 1107; 'H NMR (DMSO-dg) § 8.56 (d,J= 8.0, 1H), 8.38 (t, /=4.8, 1H), 7.85 (d,J =
3.5,1H), 7.69 (d, J= 4.8, 1H), 7.36-7.08 (m, 10H), 5.38 (d, J= 7.2, 1H), 5.10 d,J=
8.8, 1H), 4.98 (d, /= 8.8, 1H), 4.54-4.20 (m, 5H), 2.90-2.70 (m, 2H), 2.25 (s, 3H), 1.49
(s, 3H), 1.34 (s, 3H); HRMS (ESI) m / z caled for Co9H33N30,4S,Na (M + Na)*
574.1805, found 574.1818; Anal. Calcd for C20H33N304S,20.75H,0: C; 61.62; H, 6.15;
25 N, 743. Found: C, 61.31; H, 5.97; N, 7.28.



20 'H NWVR (DMSO-d6) 6 8.23 (s, 1H), 8.10-8.03 (m 2H), 7.33-7.12 (m 5H),
6.85 (d, J= 7.7, 1 H, 6.51(d, J =7.7, 1 H, 582-5.70 (m 1 H), 5.44
(d, J = 6wdo2zhobdus 5.22-4.97 (m 4H), 4.50-4.30 (m 3H), p&1Bds0318ds(m
2H), 2.84-2.66 (m 2H), 2.13 (s, 3H), 1.85 (s, 3H), 1.49 (s, 3H), 1.35 (s,
3H); HRMS (ESI) in/ z calcd for C78H36N3@5S (M + H)+ WO 02/ 100845

PCT/ US02/ 18548 -93 526. 2376, found 526.2380; Anal. Calcd for
C28H35N305S0. 2 TFA: C, 62.19; H, 6.47; N, 7.66. Found: C, 62.27; H, 6.78;
N, 7.26. Exanple B21l: 3-(2-Hydroxy-3-{

[ 1-(3- hydr oxy- 2, 4- di net hyl - phenyl ) - met hyanoyl | -

ani noj - 4- pheiaiyle B2 YR) 508 1R)on - oW .
prop-2- ynyl am de g{) Q(Ho ) mghoi%uﬁghﬁm@twmﬁg hg& gl)

(t, J = 5.4, almnp] batmyt}§,5—ﬂ_1mmy8tlﬁaz«(lnume}4-ca8b@gyh&atad 2-faeBiyl- 6. 52 (m
7H),544(d 1 H, 510 (d, J =9.1, 1 H, 502 (d, J =9.1, 1
H), 4.46- zhf(}'ﬁmé , 4.40 (s, 1 H, 3.86 (s br, 2H), 3.08 (t, J =1.8, 1
H) , 2.82-2 72 (m 2H), 2.15 (s, 3H), 1.88 (s, 3H), 1.51 (s, 3H), 1.37 (s,
3H); HRMS (ESI) in/ z calcd for C28H34N30;S (M + H} 524.2219, found
524.2219; Anal. Cal cd/ 15 C28H33N30O S0.5H2O0. C, 63.13; H, 6.43; N, 7.89;
S, 6.02. Found: C, 62807 H 6.64; N, 7.71; S, 5.69. Exanple B22:

3-{2- Hydr oxy- 3- [(nge hyh- 1H-gyrrol e- 2- car bonyl ) - am no] - 4-

phenyl - but yryl -d ne hyl - f{hi azoll di ne-4-carboxylic acid

2- chi or o- benz@#gﬁs MN OfOH eM H OH LS C Isolated yield: 50%
1 H NMR (400 67@’ 7.40Am 11 H, 6.00 (m 1 H, 4.20-5.20
(m 7H), 3.71, 3.54 (s 3H) 70290(|n 2H), 1.52 (d, J= 2.0 Hz, 3H),
1.32 A

White solid: mp =98-100 °C; IR (neat, cm™) 3312, 3086, 2966, 1644, 1538, 1455,
1372, 1286, 1109; 'H NMR (DMSO-dg) § 8.42-8.34 (m, 2H), 8.14 (m, 1H), 7.54-7.06
10 (m, 11H), 5.74 (d,J=9.3, 1H), 5.35 (4, J= 6.8, 1H), 4.99 (d, J = 9.3, 1H), 4.53 d,J=
3.0, 1H), 4.50 (s, 1H), 4.42 (dd, /= 15.0, 7.0, 1H), 4.40-4.30 (m, 1H), 4.15 (dd, J =
15.0, 5.0, 1H), 2.90-2.70 (m, 2H), 2.26 (s, 3H), 1.50 (s, 3H), 1.35 (s, 3H); HRMS (ESI)
m [ z caled for C9H33N304S;Na (M + Na)+ 574.1805, found 574.1789; Anal. Caled for
CaoH33N3048,21H,0: C, 61.14; H, 6.19; N, 7.38. Found: C, 60.74; H, 5.90; N, 7.15.
15
Example B7: (R)-3-{(ZS,3S)-2-Hydroxy-4-phenyl-3-[((S)-l-tetrahydro-furan-z-yl-
methanoyl)-amino]-butanoyl}-5,5-dimethyl-thiazolidine-4-carboxylic acid 2-
methyl-benzylamide

20 o OH QS/(

White solid: mp = 82-84 °C; IR (neat, cm'l) 3314, 2969, 1651, 1531, 1456, 1372,

1109, 1071; "H NMR (DMSO-de) & 8.35 (t,/=6.0,1H), 7.60 (d, J=9.2 , 1H), 7.31-

7.09 (m, 9H), 5.45 (d, J= 6.8, 1H), 4.97 (d, J= 9.5, 1H), 4.93 (d, J= 9.5, 1H), 4.46 (s,
25 1H), 4.41-4.07 (m, 4H), 3.77-3.65 (m, 3H), 2.78-2.64 (m, 2H), 2.26 (s, 3H), 2.00-1.80



25 (d, J= 2.1 Hz, 3H); M5 (APCl, mz): 570 (M+H). WD 02/100845

PCT/ US02/ 18548 -94 Exanpl e B23: 3,5-Di nethyl -i soxazol e-4-carboxylic acid
{1- benzyl w® @40¢L3s chl or o- PCT/US02/18548

benzyl car banoyl ) - 5, 5-di met hyl -t hi azol i di n-3-yl ] -2-hydr oxy- 3- oxo- propyl } -am
de C)\\ O~~HN NAHOHLS O 5 Isolaged yield: 55% 1H NVR (400 MHz,
dnso-d6): 7.00-7.40 (m 9H), 4.36-5.08 (m 7H), 2.70-2.90 (m 2H), 2.34,
2.25 (s, 3H, 2.18, 2.12 (s, 3H), 1.56 (d, J= 8.5 Hz, 3H), 1.35 (d, J-62

Hz, 3 VS | 9 42

Cc58. 7?0 H5. 753(%39H)4g%@ ﬁg (M@g{ﬁ Jﬁké%gﬁofi@ ig“ (Egiﬁp%{g@ﬁﬁéﬂ

3- { 2- Hydr oxy-@ddd(for @wfhyNﬂSMXM en\aj?smmnwuhdgm n94s: ‘knal Caled fo

phenyl -butyry (413-2} 57&? met hyl -t hi azol i di ne- 4-carboxylic acid ¥I uor o-
benzyl ami de 189H3 05‘@-‘0@:@& G R348\ H008:N.G-06. FguindS Q, §6lé&tHﬂ6$BeN,d7 5§5%
1H NVR (400 MHz, dnso-d6): 6.40-7.40 (m 10OH), 6.00 (m 1H), 4.20-5.20 (m
7H), 3.64, 3.61 (s 3H), 2.70-2.90 (m 2H), 1.52, 1.49 (s, 3H), 133 1.29

g i R D e O O

-95 Exanpl e Bﬁl&nyg stanoxB hidimedy htazolidineadvoxlydybic acide-methyl-
{1-benzyl - Aglngzi Eude
di fl uoro- benzy anoyl ) -5, 5-di met hyl -t hi azol i di n-3-yl] -2-hydroxy-3-0xo-

10
'H NMR (DMSO-de) 6 8.38 (t,J=5.5, 1H), 7.34-7.09 (m, 10H), 5.99 (d, /= 8.2, 1H),
5.04 (d, J=9.5, 1H), 4.96 (d, J= 9.5, 1H), 4.49 (s, 1H), 4.48-4.38 (m, 3H), 4.35-4.16
(m, 3H), 4.00 (m, 1H), 3.29-3.04 (m, 3H), 2.78-2.70 (m, 2H), 2.28 (s, 3H), 1.83-1.65
(m, 2H), 1.52 (s, 3H), 1.36 (s, 3H); HRMS (ESI) m / z calcd for C29H3sN4OsSNa (M +
15  Na)' 577.2455, found 577.2473; Anal. Caled for C30H3gN405S*2H,0: C, 58.96; N,
9.48. Found: C, 58.68;N,9.11.

Example B9: (R)~3-{(2S,3S)-2-Hydroxy-4-phenyl-3-[((R)-l-tetrahydro-furan-Z-yl-
methanoyl)—amino]-butanoyl}-5,S-dimethyl-thiazolidine-4-carboxylic acid 2-
20 methyl-benzylamide

0 o o
C,,.HL” N _)Lﬁﬁ
0 OH QS/(

White solid; IR (neat, cm™) 3324, 2959, 2873, 1724, 1651, 1526, 1455, 1372, 1289,
25 1073; 'HNMR (DMSO-d) § 8.35 (t, J = 4.9, 1H), 7.77 (d, J = 8.9, 1H), 7.52-7.09 (m,



propyl}-amde HF OOONNOHOHLS 5 JS F Isolated yield: 75% 1H NWR
(400 MHz, dnso-d6): 6.60-7.40 (m 8H), 4.26-5.08 (m 7H), 2.70-2.90 (m
2H), 2. 32wan228084s, 3H), 2.16, 2.13 (s, 3H), 1.56, 1.53 (PCTAH02/1495487,
1.34 (s, 3H); M5 (APCI, mz): 587 (MH); C29H32F2N405S Cal cul ated: C59. 37,
10 H5.50, N9.55, Observed: C59.12, H5.88,-899. 50. Exanpl e B26:

3-{2- Hydroxy- 3-[ ( 1-met hyl - | H pyrrol e- 2-car bonyl ) - am no] - 4-

phenyl -butyryl }-5, 5- dinethyl-thiazolidine-4-carboxy|ic acid

2-trifl l5-51 | ] N~ "
5ol &t ego;uogf gﬁyess%t@n}éé 6??\1/1& 4%‘%7'%3?(? J\‘%%gég%g%%%% 0%1105?1) 6. 00
(m 1 H, 4.205%, zarxmwmxmm,mg@sﬂ; 139 s, QHYQ{}%\/I%QES m PERalcdfor?2

(s, 3H), 1.36 APC] 9 (MrH) ; C30H33F3N404S
Cal cul at ed: @%WSQM a%§622%:6§eﬁou@®56 Mmamaﬁﬁfom 06. WD

gzglgoxfhigtgggﬁfﬁﬁ% E%goxf/ i act dgi ]N g n?zylfou§d[ § 8430t @r?p’-

4-(2-trifluordset hyl - benzyl car banoyl ) -t hi azol i di n-3-yl]
- 2- hydr oxy- 3- oxo-propyl }- amde OQ\NOO~N"H NOHOHL: CF3 5 S
| solated yield: 93% 1H NVR (400 MHz, dnso-d6): 7.05-7.60 (m 911),

4.36-5.08 (M pyample B10: 3,5-Dimethyl-isoxazole-4-carboxylic acid {(1 S,2S)-1-benzyl-3-[(R)-
5,5-dimethyl-4-(2-methyl-benzylcarbamoyl)-thiazolidin-3-yl]-2-hydroxy-3-0xo-
propyl}-amide

8 _)L
o\/ OH S/{

Isolated yield: 92%; 1H-NMR (400 MHz, dmso-de): 5 8.38 (t, 1H), 8.13 (d, 1H), 7.04 —
7.35 (m, 10H), 5.52 (d, 1H), 5.09 (d, 1H), 5.0 (d, 1H), 4.53 (m, 1H), 4.5 (s, 1H), 4.48

15 (m,2H),4.17 (dd, 1H), 2.87 (dd, 1H), 2.7 (q, 1H), 2.26 (s, 6H), 2.09 (s, 3H), 1.52 (s,
3H), 1.35 (s, 3H) ; IR (KBr in cm-1): 3313, 1643, 1521, 743; MS (APCI, m/z): 565
(M+H), 519, 265; C30H36N405S1.0.69 H,O Calculated: C62.43, H6.53, N9.71,
Observed: C63.81, H6.43, N9.92;: HPLC : Rf (min.) 20.167; Purity: 98%.

10

20 Example B11: 2,4-Dimethyl-thiazole-5-carboxylic acid {1-benzyl-3-|5,5-dimethyl-
4-(2-methyl-benzylcarbamoyl)-thiazolidin-3-yl]-2-hydroxy-3-oxo-propyl}-amide



711), 2.70-2.90 (m 2H), 2.30, 2.21 (s, 3H), 2.15, 2.05 (s, 3H), 1.54, 1.52
(s, 311), 1.39, 1.32 (s, 3H; M5 (APCl, mz): 619 (MtH); C30H33F3NAQO S
Cal cul at ed0 (280538, 10 115.38, N9. 06, (Observed: C57.87, HP@ASONISAL.
Exanpl e B28:

N[ (1S, 2S)-3-(4-Al |yl carbanoyl -5, 5- di net hwg--t hi azol i di n-3-yl)-1-

benzyl - 2- hydr oxy- 3- oxo-propyl]-nicotinamde OOO N HNN 15 OH S\

Wiite Wiite solid: '"H NVWR (DMSO-d6) 8 8.81 (d, J= 8.6, 1), 8.77 (d, J= 6.2,

(%2 SMisotetisd o i pyc Pt Bhnsd-aiflss ¢35 g 3 AT, 1. 6% "5
(s, 311), 1. 3434 @n, BH), 5A8ad,. 11905 0428 fgl;.@f;%h-}@)ﬂh*(%@(&- §HI%%&§8?¥%UL§ ed C

(57.65), H (6.36% N%lo. 1%, found é%? U (5.91), RV
(ESI) mz cal(@d2tor4-486d2075, 2. 7(dn aHAR72 2G6BH), WO 0@/ A0 825 (RGH)USAR/(,8548
97 Exanpl : 32 2-Hvdr oxy 3: ( 4- met 9. L-b | ani no) - 4- phenyl -
butyry?]rrPS?S- | n%t%ﬁ[ﬁ3m’Q%KPBif}(f&“%v{;ﬁ@g@ﬁg%|7d3§5]1%§2¥\ﬁ??1?1£/§ 'z%ﬂllgmegg O
DVEO d6) 6 & oA rr g LRSI ENIORSAhS0 picLdbuite co 0N A AR M.
oH), 7.15-7. G3bseried5$2.06.16025,09.0H)HPIEC 4BF (din.\LH.6135 Padtyf 88%. 1H), 4.99 (d,
1H). 4.49 (s, 2H), 4.41-4.36 (m 2H), 4.10 (dd, 1H), 3.71 (s, 3H), 2.84-2.81
(m 1H), 2.72 (t, 1H), 2.24 (s, 3H), 2.07 (s, 3H), 1.48 (s, 3H), 1.33 (s,

3H); M- APCl ghQniple BiD: 12848 OMyl IJSH‘--:~ 1) 6y_ rity: 100%
C33H39N3CBSL. 0. 4 l“l‘lizcz c(:lg)lzcé( 558 4o,wﬂ°6. 72?11\15;"8%! T?o‘i?ﬁ%‘:"%&%@g?y%. 71,
N6. 94. ExanplaasmiBgl4-phenyl-butyryl}-5,5-dimethyl-thiazolidine-4-carboxylic acid 2-methyl-

(R -3-{( éﬁaﬁgg‘if‘%ﬂ%& oxy- 4- phenyl - 3-[ (1- o-t ol yl - net hanoyl ) -

am no]-b @i met hyl - t hi azol i di ne- 4- carboxylic acid propyl ani de

15 OO
0 0
— N N—’)L

o}
OH QS/(

Isolated yield: 82%; 1H-NMR (400 MHz, dmso-dg): & 8.35 (t, 1H), 7.91 (d, 1H), 7.35 -
15 7.04 (m, 10H), 6.78 (s, 2H), 5.96 (s, 1H), 5.35 (d, 1H), 5.13 (s, 1H), 5.0 (d, 1H), 4.48 (s,
2H), 4.38 (dd, 1H), 4.30 (m, 1H), 4.13 (dd, 1H), 3.7 (s, 3H), 2.8 (m, 2H), 2.26 (s, 3H),
1.52 (s, 3H), 1.35 (s, 3H) ; IR (KBrin cm-1): 3324, 1639, 1538, 735; MS (APCI, m/z):
549 (M+H), 503, 382, 285; C30H36N404S1.2.44 H,0 Calculated: C60.80, H6.95,
N9.45, Observed: C65.67, H6.61, N10.21; HPLC : Rf (min.) 20.745; Purity: 100%.
20
Example B13: (R)-3-{(28,3S)-3-[(1,5-Dimethyl-1H-pyrazole-4-carbonyl)-amino]-2-
hydroxy-4-phenyl-butyryl}-5,5-dimethyl—thiazolidine-4-carb0xylic acid 2-methyl-
benzylamide

Iz

o) o O
— 8N—3)LN/\©

N7 OH 48/’( H



NJ IN. HOH<S IR (neat, cm) 3318, 2964, 1642, 1530, 1445, 1372, 'H NMR
(DVSO) 8 8.21 (d, J= 8.4, 1 H, 7.90 (t, J =5.6, 1 H, 7.3 57.07 (m
9H), 5. 45wdi2/1908¢56.8, 1 H), 5.09 (d, J = 9.2, 20 1H), 5.MO/(W2/185489. 2,
1H), 4.50-4.38 (m 2H), 4.37 (s, 1H, 3.01 (q, J=6.9, 2H), 2.90 2.60 (m
2H), 2.02 (s, 3H), 1.49 (s, 3H), 1.44-1.3%9(m 2H), 1.34 (s, 3H), 0.82 (t,
J= 7.5, 3H); HRMS (ESI) m/ z calcd for C27H36N304S (M + H)+ 498. 2424,
found 498.2427. WD 02/100845 PCT/ US02/ 18548 -98 Exanpl e B31:

(R -3-((2S,3S9)-3-{[1-(3-Fl uoro-2-net hyl - phenyl ) - met hanoyl ] -

am no} - 2- hydr oxy- 4- phenyl - but anoyl ) - 5, 5-di et hyl -t hi azol i di ne- 4- car boxylic

?S\/go) Pr ogyl3 jﬁn(lgted ?_eldSPd%% MﬁDI\NMR s54632) Ii/IHfz Jlingﬂdésa‘s &0 (}gﬁﬁ; ;%%d qflu)n Jf‘;ﬂ)'vR

6.93 (d, J = 04m, 1101%),,63058116@548@ 6H2,492(s)2H;§40ﬁ)4d,48~tnr4ﬁ) 8.17YdH)

5.00 (d, J = 2 dd, J= 12. 3,
5.9, (2H) 2 I agt '(_3%{) ?cf%j 21, %3% %@18 &, 58 (134'?@514) 13 2@5 BHAIR m
2 1.345 23913, f
c5°7H35N304(F§ K orin ot D25, 145, ﬁ?i%nﬁ s K. M3 doa i 560 ! ©f
o o e eyt ﬁo@smwﬁ@@m@ﬁ? eyl el %,

r oX 0 )
SYrret hgxy-plgﬂ%@n?& WC&E&F‘NE Il%y7l%4 Pyngypl00%,) H o4 (S % Wi te solid:
"H NVR (DVBO) 6 8.43 (t, J= 5.9, 1H), 8.34 (d, J= 8.1, 1H), 7.31-6.72 20

(m 12H), 5.57 (d, J= 6.8, 1H), 5.12 (d, J= 9.3, 1H), 5.01 (d, J= 9.3,
111), 4. 50- 4 F3ompleB14:+3-, {(Sa)-31[15((ﬂdom;1:3mmahy&lsl-pizwzol&-egrt(oﬁm%lﬂm

2.95-2.6 ( 3H), 1.34 (s,
/| 7z calc g? i@%ﬁz@yf{gﬁg&ﬂ PMy.ryl.}DS.S anetbxlg,ﬂuazohdme-4 carboxyhc acid 2-
methyl-benzylamide

/8_)1\
./ OH S/(

15 Isolated yield: 92%; 1H-NMR (400 MHz, dmso-de): & 8.35 (t, 1H), 7.74 (d, 1H), 7.30 —
7.0 (m, 10H), 5.44 (d, 1H), 4.96 (g, 2H), 4.48 (m, 1H), 4.35 (m, 2H), 4.13 (dd, 1H),
2.74 (m, 2H), 2.22 (s, 3H), 2.09 (s, 3H), 1.48 (s, 3H), 1.26 (s, 3H); IR (KBr in cm-1):
3438, 3313, 1693, 1649, 1513, 1372, 754; MS (APCI, m/z): 598 (M+H), 334, 276, 174;
C30H36N504S1C11.0.17 H20 Caleulated: C59.93, H6.09, N11.65, Observed: C60.24,
20 H6.07,N11.71; HPLC : Rf (min.) 19.829; Purity: 100%.

m



found 594.2438. WD 02/100845 PCT/ US02/ 18548 -99 Exanpl e B33:

(R -3-((2S,39)-3-{[1-(3-Fl uoro-2-net hyl - phenyl ) - met hanoyl ] -

am no} - 2- wodraxrgs4d- phenyl - but anoyl ) - 5, 5- di et hyl -t hi azol i diaTesSh2a8840OXY| i C
acid allylamide OO FHH  /HS 5 Wite solid: "H NV (DVsO) 6 8.34 (d,
J=8.3, 1H, 8.10 (t, J=5.7, 1H), 7.40-6990 (m 8H), 5.81-5.69 (m IH)),

5.54 (d, J= 6.6, 1H), 5.30-4.90 (m 4H), 4.50-4.35 (m 3H), 3.80-3.65 (m
2H), 2.90-2.60 (m 2H), 1.89 (s, 3H), 1.49 (s, 3H), 1.35 (s, 3H); 10 HRVS

(ESI) m/ z C@hﬁﬁ‘plfe%lsqwﬁwpmﬁwhlaﬂe-&%&fb&%ﬁc hc1do{t§5d %enzy%?i -[5;5-

Exanpl e B34:
3-[(2S,39)-2- m:mw-a-maﬂﬂywemwea}banmymwmm@?ulza Ry didkyB-oxo-
phenyl - but yry IQ{Q 5. 5-dji met hyl -t hi azol i di ne-4-carboxylic acid aIIyI amde o O
ON ON O L'Bepyl=smige\\R (DVBO-d6) 6 9.23 (s, 1H), 8.09 (m 2H),
7.35-7.17 (m 5H), 6.60 (s, 1H), 6.37 (s, 1 H, 5.74 (m 1 H, 5.41 (br s,
1 H, 5.20 (dd, J =17.2, 1.6, 1 H, 5.11 (d, J =9.2, 1 H, 5.02 (dd, J=
10.2, 1.5, 1H), 5.00 J=9.1, 1H), 4.46-4.37 (m 3H), 3.79 (ddd, J= 20
15.9, 5.5, 5.3, 1H), 8.68 (ddd, J= 15.9, 5.4, 5.3, 1 H, 2.82 (dd, J= 13.9,
0.3, I H, 2.71 d, /J=,13.6, 10.7, 1H), 2.16 (s, 3H, 1.76 (s, 3H), 1.51
(s, 3H), 1.36.(s, [BH) aI Cal cd [for C28H35N405S0. 3H20: C, 63.32; H,
6.76; N, 7.91, UnN: 0; N, 7.71. WO 02/100845
PCT/ US02/ 1854/ . 510 U

I

3-[(2S, 35) 3- (B]-/ uor h;? rExy 2- et hyl - benzoyl ani no) - 2-

S
F
2

Isolated yield: 42%; 1H-NMR (400 MHz, dmso-dg): & 8.48 (brs, 1H), 8.35 (brs, 1H),
7.44 (d, 1H), 7.35 - 7.04 (m, 9H), 6.91 (s, 1H), 5.37 (d, 1H), 4.96 (q, 2H), 4.48 — 4.0
(m, 5H), 2,96 (m, 2H), 2.22 (2, 3H), 2.13 (s, 3H), 1.48 (s, 3H), 1.30 (s, 3H) ; IR (KBr iﬁ

10 cm-1): 3307, 1625, 1495; MS (APCL, m/z): 582 (M+H), 442, 318; C29H35N504S2Cl1
Calculated: C60.13, H6.5, N10.82, Observed: C59.87, H6.06, N12.04; HPLC : Rf
(min.) 17.981; Purity: 98%.

Example B16: 3-[2-Hydroxy-3-(2-methyl—benzoylamino)-4-phenyl-butyryl]-5,5-
15 dimethyl-thiazolidine-4-carboxylic acid 2-methyl-benzylamide

O 0 __/?L
@A e \ XN
S
Isolated yield: 76%; 1H-NMR (400 MHz, dmso-dg): & 8.31 (t, 1H), 8.22 (d, 1H), 7.32 -
20 7.04 (m, 13H), 5.48 (d, 1H), 5.13 (d, 1H), 5.0 (d, 1H), 4.48 (s, 2H), 4.38 (dd, 2H), 4.09
(dd, 1H), 2.83 (d, 1H), 2.70 (1, 1H), 2.26 (s, 3H), 2.01 (s, 3H), 1.48 (s, 3H), 1.33 (s, 3H)
; IR (KBr in cm-1): 3309, 1641, 1520, 742; MS (APCI, m/z): 560 (M+H), 514, 296,

265; C32H37N304S1. 0.64 H20 Calculated: C67.40, H6.59, N7.37, Observed:
C68.79, H6.49, N7.52; HPLC : Rf (min.) 21.024; Purity: 98%.



hydr oxy- 4- phenyl - butyryl | -5, 5-di met hyl -t hi azol i di ne-4-carboxylic acid
allylamide o OOOYN NOS5 ' 'HNW (DVMSO-d6) 8 9.94 (s, 1H), 8.23 (d, J=
8.2, 1H),we& @ao¢sus J= 5.6, 1H), 7.33- 7.17 (m 5H), 6.58 (Pddyush2/14086, 2.5,
| H, 6.32 (dd, J=8.8, 2.5, | H, 578 (m IH, 5.54 (br s, 111), 5.21
(dd, J=17.2, 1.7, 111), 5.10 (d, J= 9.1,-91-H), 5.03 (dd, J= 10.2, 1.5,
1H), 5.01 (d, J=9.1, | H, 4.50-4.42 (m 3H), 3.78 (ddd, J= 15.9, 5.4,
5.4, IH), 10 3.63 (ddd, J= 15.9, 5.4, 5.3, 1H), 2.84 (dd, J= 14.5, 3.3,
1H), 2.70 (dd, J= 13.5, 10.3, 1H), 1.75 (s, 3H), 1.50 (s, 3H), 1.36 (s,
3H); Anal. Calcd for C27H32FN305S0.3H20 : C, 60.61; H, 6.14; N, 7.85,
Found: C, 60.B&ymple Bl708;[3N2,38D{iethExbBéiroPlaBifio)-2-hydroxy-4- -
(R -3-((2S,39).-3-{[.1-(3- F[I ﬂqoro 2- ne'ﬁ‘l | - ﬁen I))me hanoyy ]phel!]')yl t%'(')yllss

- 2- hydr oxy- 4-$imestt ~tbmzah691|e)4- rbﬂwlm Iz-mmha[lrbenz}'llamaim car boxyllc aci d
2-met hyl - benzylamd e OO O F\ 0 NN--AN/ HOHH 20 1H NWVR (DVBO) 6
8.85-8.35 (m 2H), 7.38-6.90 (m 12H), 5.55 (d, J= 5.9, 1H), 5.12 (d, J=

9.2, 111), 5.01 (d, J= I H), 4.58-4.32 (m 4H), 4.10 (dd, J= 15.0,
4.6, | H, 2.92-2.62 ( ; 2.24 (s, 3H), 1.90 (s, 3H), 1.49 (s, 3H),
1.34 (s, 311); HRIVB (ES 'z calcd for C32H37N304FS (M + H)+ 578. 2489,
found 578. 2486; | c for WD 02/, 100845 PCT/ US02/ 18548 -101
C32H36N304FS0: N, 7.06. Found: C, 66.30; H,
6.54; N, 6.74. nrp'ﬁ 3,74

(R)-3- ((ZS 3S)-3-([1-(4-FI uorso 2 net hyl - phenyl') - met hanoyl ] 5
am no} - 2- hydr oxy- 4- phenyl - but anoyl ) - 5, 5- di net hyl -t hi azol i di ne-4- car boxylic
acid 2-nethyl-benzylamde OO O

Isolated yield: 72%; 1H-NMR (400 MHz, dmso-dg):  8.33 (t, 1H), 8.22 (d, 1H), 7.35 —
6.83 (m, 12H), 5.48 (d, 1H), 5.13 (d, 1H), 5.04 (d, 1H), 4.48 — 4.30 (m, 4H), 4.09 (dd,
1H), 2.84 (d, 1H), 2.70 (t, 1H), 2.26 (s, 3H), 2.17 (s, 3H), 1.87 (s, 3H), 1.48 (s, 3H),

10 1.30 (s, 3H) ; IR (KBrin cm-1): 3307, 1640, 1515, 743 ; MS (APCI, m/z): 574
(M+H), 528, 310, 265; C33H39N304S1. 0.54 H20 Calculated: C68.05, H6.76, N7.21,
Observed: C69.20, H6.76, N7.34; HPLC : Rf (min.) 21.449; Purity: 99%.

Example B18: 6-Ox0-1,4,5,6-tetrahydro-pyridazine-3-carboxylic acid {1-benzyl-3-
15 [5,5—dimethyl-4-(2-methyl-benzylcarbamoyl)—thiazolidin-3-yl] -2-hydroxy-3-oxo-
propyl}-amide

8—)1\
o s<

20 Isolated yield: 67%; 1H-NMR (400 MHz, dmso-de): & 8.35 (t, 1H), 8.09 (d, 1H), 7.30 —
7.0 (m, 10H), 5.6 (d, 1H), 4.91 (d, 1H), 4.83 (d, 1H), 4.4 (s, 1H), 4.30 (m, 3H), 4.17
(dd, 1H), 2.78 (d, 2H), 2.61 (t, 2H), 2.30 (t, 2H), 2.22 (s, 3H), 1.48 (s, 3H), 1.30 (s, 3H)
; IR (KBr in em-1): 3306, 1650, 1521, 742 ; MS (APCI, m/z): 566 (M+H), 520, 265;
C29H35N50581. 0.7 H20 Calculated: C60.23, H6.34, N12.11, Observed: C61.57,

25  H6.24,N12.38; HPLC : Rf (min.) 18.455; Purity: 97%.



~N/NN FI / HOH Si~"H 10 Wite solid: 1H NVR (DVMSO) S 8.40-8.30 (m
2H), 7.35-6.90 (m 12H), 5.53 (d, J= 6.8, 111), 5.13 (d, J= 9.0, 111),
5.00 (d, vo ®@/100843H), 4.48 (s, 111), 4.47-4.45 (m 2H), 2A&Yddss48= 15.0,
5.9, I H, 4.10 (dd, J= 15.0, 4.8, | H), 2.90-2.62 (m 2H), 2.24 (s, 3H),
2.04 (s, 3H), 1.48 (s, 3H), 1.33 (s, 3H)-9%BRVS (ESI) m/ z calcd for
C32H37N304SF (M + H)+ 578. 2463, found 578.2489. 15 Exanple B38: Ni cotinic
acid 3-[(1S,29)-3-((R)-4-allyl carbanoyl -5, 5-di et hyl -

t hi azol i di n-3-yl)-1-benzyl - 2- hydr oxy- 3- oxo- pr opyl car banoyl ] - 2- et hyl - phenyl
ester OO NDONNNE Ol / HOH<~ H20 S Wite solid: 1H NWR (DVMSO b
9.26 (dd, J= ExampleBd9: 2H}Dllﬁetﬁﬁl-ﬁ-@do-mdﬁyﬁro-&oﬁazole-?ﬁ)carﬁeﬁﬂlc(a@fd ad = 7.9,
.0, 1 FD 8. 401§ g (t, J =57, 1 H, 7.65 (ddd, J =
9 5 d)en ll'—‘?)[ $-d,ygetfnyl-d (@rﬁ:etgpq; bexgyg:zrgarggyl@ﬁhlalollqlp-asy]@-zaqdrdxy:

.2, 1 : 'plg(ﬁf))'%'gg%el00845 PCT/ US02/ 18548 -102 (m 4H), 4.50-4.40
m 2H), 4 40 3.70 (m 2H), 3.00-2.60 (m 2H), 1.85 (s, 3H),
.49 (s, 8H), 1.34 (s, 3H). Exanple B39:
R)-3-
he

-3-[(2S, 3S) - 2- Hydr oxy-_3- (4- hydr oxy- 2- net hyl - benzoyl am no)-4- 5

nyl -butyryl]-5, 5-di yl -t hi azol i di ne-4-carboxylic acid

- et hyl - benzyl am de O N NOI / HOH<S'\ HWite solid: "H NWR
(DVBO) 6 9.55 (s, 1), (8.2 (tpJ= 4.9, 1H, 8.00 (d, J= 8.4, 10 114),

736-7.00 (m 16H), - 6148 5.44 (d, J= 6.6, 1H), 5.13 (d, J=
9.2, 1 H), %gq}aéﬁf\b- . —ﬁi’dh{)} 4,
4.8, 1H), 3. Sb\(m Onp .25

4.32 (m 4H). 4.11 (dd, J= 15.0,
1.33 (s, 3H): Andl. Calcd for

NT TP T NN

3H), 2.04 (s, 3H), 1.49 (s, 3H),

fsolated yield: 73%; 1H-NMR (400 MHz, dmso-ds): & 8.91 (d, 1H), 8.35 (t, 1H), 7.30 —
7.04 (m, 9H), 5.70 (d, 1H), 5.0 (d, 2H), 4.4 (s + m, 3H), 4.31 (dd, 1H), 4.13 (dd, 1H),

10 291 (s+m, 4H), 2.65 (t, 1H), 2.22 (s, 3H), 1.52 (s, 3H), 1.48 (s, 3H), 1.30 (é, 3H); IR
(KBrin cm-1): 3325,2932, 1729, 1649, 1527, 742 ; MS (APCI, m/z): 581 (M+H),
539, 493, 225; C30H36N406S1 Calculated: C62.29, H5.61, N9.19, Observed: C62.05,
H6.25,N9.65; HPLC : Rf (min.) 19.638; Purity: 100%.

15 Example B20: (R)-3-((2S,3S)-2-Hydroxy-3-{[1-(3—hydr0xy-2,4-dimethyl—phenyl)-
methanoyl]-amino}-4—phenyl-butanoyl)-S,S-dimethyl—thiazolidine-4-carboxylic

acid allylamide

20
'HNMR (DMSO-dg) 8 8.23 (s, 1H), 8.10-8.03 (m, 2H), 7.33-7.12 (m, 5H), 6.85 (d, J =
7.7, 1H), 6.51 (d, /= "7.7, 1H), 5.82-5.70 (m, 1H), 5.44 (d, /= 6.8, 1H), 5.22-4.97 (m,
4H), 4.50-4.30 (m, 3H), 3.84-3.60 (m, 2H), 2.84-2.66 (m, 2H), 2.13 (s, 3H), 1.85 (s,
3H), 1.49 (s, 3H), 1.35 (s, 3H); HRMS (ESI) m / z calcd for CasHseN3;05S (M + Hy



C32H37N305S0. 25 H2G C, 66.24; H, 6.51; N, 7.24. Found: C, 66.25; H, 6.55;

N, 7.35. 15 Exanple B40: 6-Am no-pyri di ne-2-carboxylic acid

{(1S, 2S) -wooennyddss 3-[ (R) - 5, 5- di net hyl - 4- PCT/US02/18548

(2- net hyl - benzyl car banoyl ) -t hi azol i di n- 3-yl ] - 2- hydr oxy- 3- oxo- propyl}-am de
OONH H2ZN N~ NN 201 r HOH LS 'H NOR-(DVSO-d6) 8 8.44 (d, 1H, J=

, 8.36 (d, 1H, J=9.3), 7.69-7.49 (t, 1H J= 7.7), 7.34-7.06 (m IOH),
d, 1H, J=8.4), 6.27 (br s, 2H) 5.47 (d, 1H J= 7.1), 500(m 2H) ,

W0 021 10084t REBTEdRL A, 23]80;%‘?“145%1"? £ %Hﬂfh %§Q78ﬁwg 8%%%@ Hrﬁ 2;?,2( 58

2
s, 3H), 1.5¥,(s66. Idundl C382.03;, H34S; Xxaes. mass cal cul ated for C30H36N504S
M+ H)+ 562. 2488, found 562.2493. Exaerl e B41:
(1S, 2S)-1-Benzyl -3-[(R) -5, 5-di net hyl -4-(2-nmethyl 5

benzyl car ba L, o) hIoro-

i soni cot i nanﬁ% }n(‘jlpgég %(?}%EEP%C% '{ﬁ'@iﬂﬁ#ﬁ? ‘Eé “_‘L%E'X&W%(‘ 3683} 8
8.89 (d, iH, adsin henPl-Biikzh dyl)-5)5-didiet 15r}na18h§§1e(aﬂ

7.30-7.08 (m 10%@ ﬂ( i 3ﬁ3y 07 (d ‘ﬁr%%yh]c%&pgapoﬁ (d,

1H, J= 8.8)ynylamide 50 (m 1H), 4.51 (s lH) 4.43-4.36 (m 2H) 4.16 (dd,
1H, J=5.1, 15.0), 2.89-2.85 (m 1H); 2.71-2.63 (m 1H), 2.26 (s, 3H),
1.50 (s, 3H), 1.35s (s, 3H). Exact mass cal cul ated for C30H33N404SCl2 (M +
H) + 615. 1600, found 615. 1. Anal. Calcd 15 for C30H32N404SC12: C, 58.54;
H 5.24; N, 9.10. Found: 58.48; H, 5.10; N, 8.80. Exanple B42:

{(1S, 2S) - 1- Benzyl -3-&( R) 505-di rget hyl - 4- ( 2- et hyl -

HO

o)
5. 6)
6.61 (
4.54- 4.
02/

AN

10 'HNMR (DMSO-dg) § 8.40 (t, J=5.4, 1H), 8.22 (s, 1H), 8.02 (d, J= 8.2, 1H), 7.35-
6.52 (m, 7H), 5.44 (d, J=6.8, 1H), 5.10 (d, /= 9.1, 1H), 5.02 (d, J= 9.1, 1H), 4.46-
4.40 (m, 2H), 4.40 (s, 1H), 3.86 (s br, 2H), 3.08 (t, /= 1.8, 1H), 2.82-2.72 (m, 2H), 2.15
(s, 3H), 1.88 (s, 3H), 1.51 (s, 3H), 1.37 (s, 3H); HRMS (ESD) m / z caled for
CasH34N305S (M + H)" 524.2219, found 524.2219; Anal. Caled for

15 CzsH33N3058¢0.5H;0: C, 63.13; H, 6.43; N, 7.89; S, 6.02. Found: C, 62.80; H, 6.64;
N, 7.71; S, 5.69.

Example B22: 3-{2-Hydroxy-3-[(l-methyl-1H-pyrrole-2-carb0nyl)—amino]-4—
phenyl-butyryl}-5,5-dimethyl-thiazolidine-4-carboxylic acid 2-chloro-benzylamide
20

Chiral

0 o O H\/@
ka'“' OH ':><

Isolated yield: 50%; 1H-NMR (400 MHz, dmso-d®): 6.40-7.40 (m, 11H), 6.00 (m, 1H),
4.20-5.20 (m, 7H), 3.71, 3.54 (s 3H), 2.70-2.90 (m, 2H), 1.52 (d, J = 2.0 Hz, 3H), 1.32
25  (d,J=2.1Hz, 3H); MS (APCIL, m/z): 570 (M+H).

III



benzyl car banoyl ) -t hi azol i di n-3-yl] -2-hydroxy- 3-o0xo-propyl }-3-chl oro-
isonicotinamide 20 r)0 C OOOOYNHNN NHOLS H'H NW (DVSO d6) 8
8.82 (d, we o0206848. 6), 8.62 (s, 1H), 8.52 (d, 1H, J = 4. 9PCTOUDY1§ds 1 H,
J=5.1), 7.29-7.09 (m 1 OH), 5.54 (d, 1 H J =7.1), 509 (d, 1 H J =
9.0), 4.99 (d, WD 02/100845 PCT/US02/ 185484 --104 | H, J = 9.0), 4.56-4.49
(m 1 H, 451 (s, 1H, 4.44-4.3 7 (m 2H), 4.15 (dd, 1 H J = 5.1,

15.0), 2.88-2.83 (m 1H), 2.74-2.65 (m 1H), 2.26 (s, 3H), 1.50 (s, 3H),
1.35s (s, 3H). Exact mass cal cul ated for C30H33N404SC1(M + 581. 1989, found
581.1983. 5 Exanpl e B43:

(R) - 3- [ (2S, 3T xaiaply B23x 3;53D(1BethyDisoxdzole-pediBBRYNY heid {1-benzyl-3-[4-(2-chloro-
benzoyl am no) - 4- phenyl - but rsyl.] -5, 5-di met hyl -t hi azol i di ne-4-carboxylic acid
2- net hyl - bemﬂmﬂ@@@% nlimethydythiazolglint Ey N 2nby dioxy13-oddpropyBumliile b
9.24 (s, 1H), 8.31 (t, J= 5.6, 1H), 8.10 (d, J= 8.2, 1H), 7.34- 7.09 (m

t
9H), 6.60 (s, 1 H), 6.3 8 (s, 1 H, 542 (br s, 1 H, 514 (d, J =9.1, 1
H, 5.01 (d, J =09.1 N), 4.50 (s, 1H), 4.50-4.37 (m 3H), 4.11 (dd, J=
15.1, 4.7, 1H), 2.76 H, 2.26 (s, 3H, 2.16 (s, 3H, 1.77 (s, 3H),
1.50 (s, 3H), 1. ;O—lRMS( in/ z 15 calcd for C33HA0ON305S (M +
H)} 590. 2689, 0. 2 \5’ a | cd for C33H39N305S0.3 H2G C,
66. 60; H, 6. 7@/ N ~euid;, C, .65; H 6.69; N, 7.05. Exanple B44:
N-{ (1S, 28)-1-95 Ouoidisret hylci 4- (2- et hyl -

benzyl car bano

Isolated yield: 55%; 1H-NMR (400 MHz, dmso-d®): 7.00-7.40 (m, 9H), 4.36-5.08 (m,
7H), 2.70-2.90 (m, 2H), 2.34, 2.25 (s, 3H), 2.18, 2.12 (s, 3H), 1.56 (d, J = 8.5 Hz, 3H),
1.35(d, J= 6.2 Hz, 3H); MS (APCI, m/z): 586 (M+H); CaoH33CIN;OsS. 0.42H,0

10 Calculated: C58.77, H5.75, N9.45, Observed: C58.37, H5.73, N9.19.

Example B24: 3-{2-Hydroxy-3-[(1-methyl-1H-pyrrole-2-carbonyl)-amino]-4-
phenyl-butyryl}-5,5-dimethyl-thiazolidine-4-carboxylic acid 2,6-difluoro-
benzylamide

15

H R
' 0 OOyNVQ
;" N N
@N%H OH L§< F

Isolated yield: 75%; 1H-NMR (400 MHz, dmso-d®): 6.40-7.40 (m, 10H), 6.00 (m, 1H),
4.20-5.20 (m, 7H), 3.64, 3.61 (s 3H), 2.70-2.90 (m, 2H), 1.52, 1.49 (s, 3H), 1.33, 1.29

20 (s, 3H); MS (APCIL, m/z): 571 (M+H); CooH3,F2N404S Calculated: C61.04, H5.65,
N9.82, Observed: C60.86, H5.94, N9.71.



20 ni coti na

VWhite solid:

mde OOUO ~\ HOHS ~ HW 02/100845 PCT/US02/ 18548 -105
'"H NMR (DMSO-d6) S 8.53-8.33 (m 2H), 7.47 (d, J= 7.82, 1H),

7.38- 7.1@0@0dsds), 5.62 (d, J= 7.94, 1H), 5.18 (dd, J= $@yusb2ss42H) ,

4.43-4.37 (
(s, 3H), 2.

m 3H), 4.17 (dd, J= 7.81, 6.99, 1H), 2.87-2.67 (m 2H), 2.28
21(s, 3H), 1.49 (s 3H), 1.34.03. 3H); Anal. (C31H36N404S-1.0

H20.1.0 MeCN) calculated C (63.95), H (6.67), 5 N (11.30), found C (63.94),

H (6.75), N (11.26). HRVS (ESI) mz calcd for 561.2544, found 561. 2556.

Exanpl e B45
- benzyl -3-1
net hyl - benz
/' \ O0O

J=7.86,),

7.32-7.12 (
4.56(m 3H),
1H), 2.87-

(C30H34N404S0.1 H20. G
found C (65.

found 547.2
{(1S, 2S) - 1
di met hyl -

propyl } - agi

10

15

20

1:5 @aﬁhﬁ%?ﬁ 3§alé Xy -ﬁoggzio e-i-(clﬁ)’o%aié %cid {1-benzyl-3-[4-(2,6-

yldﬁﬂﬁbﬂﬁp&i%&hbﬁﬁ@/i,m@ Nditnsthyr- &1@6@&&9%%@-%“%%%32@/%}%?5&

N NNN {hite solid
8.18®pyl-amgide4 2 1H), 8.39 (t, J 6.54, 1H), 7.89 (m 2H),
m 9H), 5.68 (d, J= 7.28, 1H), 5.03 (dd J= 9.7, 15 8.3, 2H),

4.40 (d, J= 7.5, 1H), 4.35 (d, J= 7.5, 1H), 4.21 (d, J= 6.7,

2.67 (m 2Hy\2.25 (s 3H), 1.49 (s, 3H), 1.34 (s, 3H); Anal.

Ft OAC) cCg

78), H_ (6.9 AN (. B6 HRVS (ESI) ni/z calcd for 547.2380,
373y 200Ex: rrpl(% B&B*N P ne- 2- 5- hydr oxy-carboxylic acid

be -

4- (Npre hy¢§ Q%é anow ) -t hi azol i di n- 3-y1] - 2- hydr oxy- 3- oxo-
de O N='NAN

Isolated yield: 75%; 1H-NMR (400 MHz, dmso-d®): 6.60-7.40 (m, 8H), 4.26-5.08 (m,
7H), 2.70-2.90 (m, 2H), 2.32, 2.28 (s, 3H), 2.16, 2.13 (s, 3H), 1.56, 1.53 (s, 3H), 1.37,
1.34 (s, 3H); MS (APCI, m/z): 587 (M+H); CaoH3,F2N405S Calculated: C59.37,
HS5.50, N9.55, Observed: C59.12, H5.88, N9.50.

Example B26: 3-{2-Hydroxy-3-[(1-methyl-1H-pyrrole-2-carbonyl)-amino]-4-
phenyl-butyryl}-5,5-dimethyl-thiazolidine-4-carboxylic acid 2-trifluoromethyl-
benzylamide

H
o) O O%/N

= N N 7
@kaH OH l:s>< CF;

Isolated yield: 83%; 1H-NMR (400 MHz, dmso-d®): 6.40-7.60 (m, 11H), 6.00 (m, 1H)
4.20-5.20 (m, 7H), 3.70, 3.54 (s 3H), 2.70-2.90 (m, 2H), 1.52 (s, 3H), 1.36, 1.29 (s,
3H); MS (APCI, m/z): 619 (M+H); C3pH33F3N40,S Calculated: C59.79, H5.52, N9.30,
Observed: C59.42, H5.55, N9.06.

H

10

| cul ated C (65.52), H (6.33), N (10.05),



HON H OH <S~ H 25 WD 02/100845 PCT/US02/18548 - 106 White solid: 'H NWR
(DVMBO-d6) 6 8.89 (d, J=7.9, 1), 8.66 (d, J= 4.2, 1H), 8.39 (t, J = 6.54,
1 H, 7.8%0middus 7.32-7.12 (m 9H), 5.68 (d, J= 7.2, 1 Hicr/és003ss48ld J =
9.7, 8.3, 2H), 4.56(m3H), 4.40 (d, J= 7.5, 1H), 4.35 (d, J= 7.5, 1H),
4.21 (d, J=6.7, 1H), 2.87- 2.67 (m 2H),.98-25 (s 3H), 1.49 (s, 3H), 1.34
(s, 3H); Anal. (C30H34MNQO S-0.5 H20.0.5 5 EtOAc) calculated C (62.29), H
(6.42), N (9.91), found C (62 53), H (6.84), N (10.10). HRMS (ESI) niz
calcd for 56 u 28. Ex |l e B47:. ) .

N{(15, 25) - 1RGNN B3 ES BRI xap P rvtag tin i damperiol g dimethyl

t hi azol i di n- 3k Lﬂnﬂu’irrbmt MoeRz@& L - EONON 1S\
H 1 vhite sol oo NVR ( ey d%? Mhﬁg}) &'fﬂqum?d g%‘ﬂ' k@y&%xgep?’gf blﬁ‘iﬁ’iﬁz
1H), 8.39 (t,amigde @ 54, 1H) 7.89 (m2H), 7.32-7.12 (m 9H), 5.68 (d, J=
7.3, 111), 5.03 (dd J= 9. 15 8.3, 2H), 4.56(m 3H), 4.40 (d, J= 7.5, 1H),
4.35 (d, J=7.5,1H), 421(d J=6.7,1H), 2.87-2.67 (m 2H), 2.25 (s 3H),
1.49 (s, 3H), 1.34 (s,/3K); Anal. (C30H34N404S-0.5 H20O -0.5 MeCN)

cal culated C (64.61), 5.39), N (10.94), found C (65.02), H (6.58), N
(10.90). HRMB (ESI 7—cal eyl fl'd)r 547. 2372, found 547.2379. 20 Exanpl e B48:
N-{ (1S, 2S)-1-Benzyy-3 [5 (2-rrethy| benzyl car banoyl ) -

t hi azol i di n- 3- yl}-nicotinamde / \ OOO HO TN N
NN | HHS # F18548 -107 Wite solid: 1H NMR

(DVSO- d6)5S 8. 1M, 8.66 (d, J= 4.2, 1H), 8.39 (t, J= 6.54,
1H), 7.89 (m2H), 7.32-7.12 (m 9H), 5.68 (d, J= 7.28, 1H), 5.03 (dd J=
9.7,

Isolated yield: 93%; 1H-NMR (400 MHz, dmso-d®): 7.05-7.60 (m, 9H), 4.36-5.08 (m,
7H), 2.70-2.90 (m, 2H), 2.30, 2.21 (s, 3H), 2.15, 2.05 (s, 3H), 1.54, 1.52 (s, 3H), 1.39,
1.32 (s, 3H); MS (APCL, m/z): 619 (M+H); C30H3;F3N4O5S Calculated: C58.24,

10  H5.38, N9.06, Observed: C57.87, H5.68, N9.02.

Example B28: N-[(18,2S)-3-(4-Allylcarbamoyl-5,5-dimethyl-thiazolidin-3-yl)-1-
benzyl-2-hydroxy-3-oxo-propyl]-nicotinamide

N -
s Z OH ks/{

White solid: "H NMR (DMSO-de) & 8.81 (d, J=8.6, 1), 8.77 (d, /= 6.2, 1H), 8.12 (m
1H), 7.99 (m, 1H), 7.63 (m, 1H), 7.32-7.12 (m, 7H), 5.78 (m, 1H), 5.18 (m ,2H),
4.56(m ,3H), 4.40 (m, 4H), 2.87-2.67 (m, 2H), 1.49 (s, 3H), 1.34 (s, 3H); Anal.

20 (CasH3N4048+0.5 H;0¢0.5 TFA) calculated C (57.65), H (6.36), N (10.19), found C
(57.73), H (5.91), N (10.15). HRMS (ESI) m/z caled for 483.2075, found 497.2066.

>



8.3, 2H), 4.56(m 3H), 4.40 (d, J= 7.5, 1H), 4.35 (d, J= 7.5, 1H), 4.21 (d,
J=6.7, 1H, 2.87-2.67 (m 2H), 2.25 (s 3H), 1.49 (s, 3H), 1.34 (s, 3H;
Anal . (C3Qid3pMasS1. 3 5 H20O) cal culated C (61.42), H (6. 3PcT/d$00/8#A9) ,
found C (61.64), H (6.17), N (9.12). HRWVS (ESI) mlz calcd for 563. 2326,
found 563.2328. Exanpl e B49: -97-

N-[ (1S, 2S)-3-(4-Al |yl carbanoyl -5, 5-di net hyl -t hi azolidi n-3-yl)-1-

benzyl - 2- hydr oxy- 3- oxo- propyl ]-2-nethyl -nicotinamde 10 y--- OO NNN H

OHS\ Wit L O-d§), 8 8. 58 1H), 8.29 (d, J= 7.54, 1
7.78 (d, 'J_e gggéjgglfn%ﬁ' ?h@(‘%ﬁ T4~ OXB'Zg%]ethﬁli)bfpﬁoylsmms))ﬂadwwl-g 7, K
8.3, 2H), 4.5 . ) 3

1. 49 (?? 3H) . Wltméyz{]g bls dthﬂAﬁgT&m"cfzéth%azﬁﬁ 4é%a§32(2'5b%‘§'gl’?'ﬁé/)"’?'§é’|giul :%ed C
(57.68). H (6.66), \ (8 31) found C (57.66), H (6.18). N (8.77). HRVS
(ESI) mz calcd fo 4%7M?§i§tfou 497 2223. WD 02/ 100845 PCT/ US02/ 18548

-108- General MethpdsjC ALOHHVH-AN RL + R UR2 20 2 23
0O0O0O NHC]—I N8 OHOHUX 4 24 The synthesis
of conpounds w e genergl ?t_ﬁgttmrel s as follows. The boc 5
protect ed carb&<y| c acids 20a $ are coupted to the requisite amnes 2 to
yield am o am des 23 using a two step process. The process incl udes
treatnment "of 20 with 2 in the

Isolated yield: 56%. 'H NMR (400 MHz, DMSO-dy): 5 8.32 (t, 1H), 8.09 (d, 1H), 7.33-
7.27 (m, 3H), 7.23-7.19 (m, 2H), 7.15-7.08 (m, 5H), 6.69 (d, 2H), 5.46 (d, 1H), 5.13 (d,
1H), 4.99 (d, 1H), 4.49 (s, 2H), 4.41-4.36 (m, 2H), 4.10 (dd, 1H), 3.71 (s,3H), 2.84-2.81
(m, 1H), 2.72 (t, 1H), 2.24 (s, 3H), 2.07 (s, 3H), 1.48 (s, 3H), 1.33 (s, 3H); MS-APCI

10 (m/z+): 326, 590 (M+H). HPLC: Rf{min.) 21.26; Purity: 100%; Cs3HsoN;058,-0.4
H,0: caled: C66.40, H6.72, N7.04, found: C66.38, H6.71, N6.94.

Example B30: (R)-3-{(2S,3S)-2-Hydr0xy-4-phenyl-3-[(l-o-tolyl-methanoyl)-
amino]-butanoyl}-5,5-dimethyl-thiazolidine-4-carboxylic acid propylamide

0O 0 O
on L X

IR (neat, cm™') 3318, 2964, 1642, 1530, 1445, 1372, 'HNMR (DMSO)  8.21 (d, J =
8.4, 1H), 7.90 (t, /= 5.6, 1H), 7.35-7.07 (m, 9H), 5.45 (d, J= 6.8, 1H), 5.09 (d, J=9.2,

20 1H),5.00(d,J=9.2, 1H), 4.50-4.38 (m, 2H), 4.37 (s, 1H), 3.01 (q, J = 6.9, 2H), 2.90-
2.60 (m, 2H), 2.02 (s, 3H), 1.49 (s, 3H), 1.44-1.35 (m, 2H), 1.34 (s, 3H), 0.82 (¢, J =
7.5, 3H); HRMS (ESI) m / z calcd for C27H36N304S (M + H)* 498.2424, found
498.2427.

15



presence of either diphenyl chlorophosphate or EDCT, followed by exposure
to HCI or nethane sulfonic acid. Final conpounds 24 are obtained by a
DCC- nedi awexdh2c0e83bi ng  of 23 and 4 foll owed by depr ot ecti acTofSoRh&S482
phenol . Final conpounds were purified 10 either by flash chronmat ography or
preparative HPLC. Additional General Methag-Ce-\~-N OHNR 00O XR +
O NOOH --~ ~OANNRL OHHOH X R2 231529 11 OO 00 R3N-INR
HZN __ANRL OHQ/ RZ OHR2 31 30 WD 02/100845 PCT/ US02/ 18548 -109 The

synt hesi s of .0h b ef al, struct ure ere P2 is not 2-
et hyl - 3- hydr%g{/mg%ﬁrﬁ %)E'szs?ggsﬁ Zﬂh@&é‘!mw#%ééxﬁ\@?@rmeﬂ@ng er al
structure 23 anthio}-2chyroggdtishéndRbBaGrosDis)s-dihehiReiRiotidime-4<h PsbxPiCaci
coupling conditions. The resulting internediate 29 was deprotectéd under
aci di ¢ condi tP®R¥lamidg; e| d anine of the 5 general structure 30. Final
conpounds were obtained by nodification of amne 30 by nethods descri bed
in General Methods B section to give P2 am des and ureas. Methods used for
synt hesi s of conmpounds wA+, Pl variations. EDCl coupling - To a solution of
acid, am ne and HOBT in CH2¢Cl 2 was added 10 EDCI and the solution stirred
over ni ght at roomt%rrpere. dhe solution was concentrated in vacuo and
i hyl jacetate and a snmall portion of water. The

the residue dissol vgd i
sol uti on was j aNueated NHACL(2x), saturated NaHCO3 (2x), brine
(Ix), dried wit S aoH éou”qe’rﬁrat ed in vacuo. The crude used without
further péri fication unless 8therw se noted. 15 DCC coupling - A solution
of acid, am ne and HOBT was prepared in ethyl acetate. To the solution was
t hen added DCC in an Et OQAc solution at 0 C and the

White solid: 'H NMR (DMSO) & 8.34 (d, J= 8.1, 1H), 7.91 (t, J=5.9, 1H), 7.40-7.10

(m, 7H), 6.93 (d, J= 6.9, 1H), 5.51 (d, J= 6.2, 1H), 5.08 (d, J = 8.8, 1H), 5.00 (d, J =

8.8, 1H), 4.50-4.39 (m, 2H), 4.38 (s, 1H), 3.00 (dd, J = 12.3, 5.9, 2H), 2.90-2.60 (m,
10 2H), 1.89 (s, 3H), 1.49 (s, 3H), 1.40-1.34 (m, 2H), 1.34 (s, 3H), 0.82 (t, /= 7.7, 3H):

HRMS (ESI) m / z caled for Co7H3sN304FS (M + H)* 516.2332, found 516.2339.

Example B32: (R)-3-((2S,3S)-3-{[1-(3-Fluoro-2-methyl-phenyl)-methanoyl]-amino }-2-
hydroxy-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 3 -methoxy-

15  benzylamide

O 0 O
F _/U\ ONG

White solid: "HNMR (DMSO) § 8.43 (t, J=5.9, 1H), 8.34 (d, J = 8.1, IH), 7.31-6.72

20 (m, 12H), 5.57 (d,J=6.8, 1H), 5.12 (d, /= 9.3, 1H), 5.01 (d, J = 9.3, 1H), 4.50-4.30
(m, 4H), 4.12 (dd, J=15.7, 5.9, 1H), 3.69 (s, 3H), 2.95-2.62 (m, 2H), 1.90 (s, 3H), 1.49
(s, 3H), 1.34 (s, 3H); HRMS (ESI) m / z caled for C3,Hs7N;05SF (M + H)* 594.2434,
found 594.2438.



m xture was stirred overnight at roomtenperature. The m xture was filtered
and the filtrate was concentrated in vacuo. The residue dissolved in ethyl
acet at e washeedoetds h saturated NHACL(I x), saturated NaHCOPAI/B§02/18348 ne
(I'x), dried over Na2SO4 and 20 concentrated in vacuo. The crude was used

w thout further purification unless otheggise noted. 4N HCl Boc
deprotection - To a solution of Boc-am ne in dioxane was added 4N HCl
solution in di oxane and the soI ution stirred overnight at room tenperature.

The solutio e H and .t he oduct

extracted i nter et%ggé% acet %ﬁ@ﬁ?’&ﬁb Hre- '8}"3‘?}’13{}'%&@‘ Wé‘\é\yﬁﬁn th
brine, dried amian} Nﬂ%{ﬂ@éxﬁmbheﬁ DB@ﬂﬁhbﬁ?l Bk Hﬁnéfﬁfpﬂuaz-ghﬁnfetcpgﬁ‘b‘ﬁﬁ?lld’@&ﬂ

wi t hout further purification un ess erwi se noted. McS

deprotection allylggmideso| uti on of Boc-amine in et hyl acet ate at 0 C was
added net hane sulfonic acid and the solution stirred 3-6 h at room
tenperature. 30 The sol uti on was cooled to 0 C and sufficient saturated
NaHCO3 was added to quen he acid. The solution was diluted with ethyl
acetate, washed with sat bed NaHCO3 WO 02/ 100845 PCT/ US02/ 18548 - 110
and brine, dried over >S4 and concentrated in vacuo. The crude used

w t hout further at?omt herw se noted. KCN Phenolic acetate
deprot ecti on Fxz e acetate and KCN in ethanol was

er nilght g The seltuti on was concentrated in vacuo. The 5

heated at 50 C
resi due was purified by flaslfi chromat ography eluted with 0 to 5% net hanol

in CH2A 2 unl ess ot herwi se noted. NaOwe/ MeOH Phenolic acetate deprotection
- 0.5 N NaOCH3/ MeOH Phenolic acetate deprotection -A solution of phenolic

NSGH) MeoH i R TRRRO MRS 8309 e oy Eaf e 55 *ﬁﬁh%w 2
hrs fol | owi ngmasid), i sIns. 69\@ﬂtthr5a34 @t DA, @vqg)tmtmwtﬁﬁ r)hﬁso 435

(4.5 eq.) added dropw se. ases were separated gani ¢ phas$ e
washed with3 él),zs%%gzﬁé@ﬁ aéi)e%g@ﬂé@l(m QHM%ShenaHb t1h490(s;bm MG /(arithe (2: 1),

fol I owedy [ e n.v The
resul ti ng regll ug(gﬁ j’rg{: ﬂ b‘tzf Stﬁyk%ﬁ%ﬁ}d@@g&@ giﬁ?i) ‘@tdaﬁgﬁyl% afford
t he desired product unless otherw se not ed.
Example B34: 3-[(28,3S)—2-Hydroxy-3-(3-hydroxy-2,S-dimethyl-benzoylamino)-4—
phenyl-butyryl]-5,5-dimethyl-thiazolidine-4-carboxylic acid allylamide

(0] ////
o hi
I K

'"H NMR (DMSO-dg) § 9.23 (s, 1H), 8.09 (m, 2H), 7.35-7.17 (m, 5H), 6.60 (s, 1H), 6.37
(s, 1H), 5.74 (m, 1H), 5.41 (brs, 1H), 5.20 (dd, J=17.2, 1.6, 1H), 5.11 (d, J= 9.2, 1H),
5.02 (dd, /=10.2, 1.5, 1H), 5.00 (d, /= 9.1, 1H), 4.46-4.37 (m, 3H), 3.79 (ddd, J =

20 15.9,5.5,5.3, 1H), 3.63 (ddd, J=15.9, 5.4, 5.3, 1H), 2.82 (dd, J= 13.9, 0.3, 1H), 2.71
(dd, J=13.6, 10.7, 1H), 2.16 (s, 3H), 1.76 (s, 3H), 1.51 (s, 3H), 1.36 (s, 3H); Anal.
Caled for Cp3H35N4058+0.3H,0: C, 63.32; H, 6.76; N, 7.91, Found: C,63.35; H, 6.70;
N, 7.71.



15 HC / MeOH Phenolic acetate deprotection - To a solution of phenolic
acetate in nethanol was added 4N HCO in dioxane and the solution stirred
at room t@perebiddse ca. 4 h. The solution was concentr at g¢1iisoyagu®. The
residue was purified by flash chromatography eluted with 0 to 5% net hanol
in CH2C12 unl ess otherwi se noted. 20 Fragygnts of the General Structure 20.
"JICANCH -OCAN-! "OH F 20b 20c -A" A)OANOHA ONOHONOH O N OH 20c
20d 20e 20f Source of Boc-carboxylic Acids 20a-f Boc-acids 20a and 20b

wer e prepared,fol |l ow,ng C e of Depange, L., ~Menez, A ; Dugave,

C. Tet. Lett .Ch’i%%l,e\ﬂgg: 3'?[@)\%[&8@%&@4@’ droxy-ggnethybbenyoylaming)-28oc- aci ds
D<ot al . 3 Nen e DR PSS h QB iRl RROY e R afigBNE T
(S)-4,4-Difluoro-1-[(2S, 3S)-2-hydroxy- 3-(3-hydroxy- 2-net hyl -

benzoyl am no) - 4- phenyl -b ryl]-pyrrolidine-2-carboxylic acid 2-nethyl -
benzylam de. O O O HO N I\ F%g? 10 F F The title conpound was

prepared according to geR usi ng the correspondi ng
Boc- protected pyrrolidin .96 g, 3.8 mmol ), o-nethyl benzyl am ne

(0.57 nL, 4.6 myol) | .62 g, 4.6 nmol), EDCl (0.88 g, 4.6 mol ),
CH2C12 (50 mYs gi ve-the—crude Boc-amide (MS-APCI (mz+): 355, 255)
(1.35 g, 3.8 The Bg S/{
F
5

'H NMR (DMSO-dg) § 9.94 (s, 1H), 8.23 (d, /= 8.2, 1H), 8.10 (¢, J = 5.6, 1H), 7.33-
7.17 (m, 5H), 6.58 (dd, J=10.6, 2.5, 1H), 632 (dd, J = 8.8, 2.5, 1H), 5.78 (m, 1H),
5.54 (brs, 1H), 5.21 (dd, J=17.2, 1.7, 1H), 5.10 (d, J= 9.1, 1H), 5.03 (dd, J= 102,
1.5, 1H), 5.01 (d, /= 9.1, 1H), 4.50-4.42 (m, 3H), 3.78 (ddd, /= 15.9, 5.4, 5.4, 1H),

10 3.63(ddd,J=15.9,5.4,5.3, 1H), 2.84 (dd, /= 14.5, 3.3, 1H), 2.70 (dd, /= 13.5, 10.3,
1H), 1.75 (s, 3H), 1.50 (s, 3H), 1.36 (s, 3H); Anal. Calcd for Cy7H3,FN;05S+0.3H,0 :
C, 60.61; H, 6.14; N, 7.85, Found: C, 60.63; H, 6.08: N, 8.07.

Example B36: (R)-3-((28,38)-3-{[1-(3-Fluoro-2-methyl-phenyl)-methanoyl]-
15 amino}-2-hydroxy-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4—carboxy]ic acid
2-methyl-benzylamide

0 0 0
H  OH ks/’(H

20 "HNMR (DMSO) & 8.85-8.35 (m, 2H), 7.38-6.90 (m, 12H), 5.55 (d, J=5.9, 1H), 5.12
(d, /=92, 1H), 5.01 (d,J=9.2, 1H), 4.58-4.32 (m, 4H), 4.10 (dd, J = 15.0, 4.6, 1H),
2.92-2.62 (m, 2H), 2.24 (s, 3H), 1.90 (s, 3H), 1.49 (s, 3H), 1.34 (s, 3H); HRMS (ESI) m
/ z caled for C3oHsN304FS (M + H)' 578.2489, found 578.2486; Anal. Calcd for



was renoved using the general 4N HC Boc deprotection. 4N HCl in
1,4-dioxane (5 nl), 1,4-dioxane (5 nL). The result was am no am de of
general sivigupigéas23. Isolated vyield: 0.799(71% 2 steps) .pcirtdyis€4¢00 MHz,
DMSO-d6): 6 9.02 (t, 1H), 7.24-7.14 (m 4H), 4.55 (t, | H, 4.35 (dd, |
H, 4.30 (dd, I H, 3.73 (m 2H), 2.94 (mogH ., 2.52 20 (m IH, 2.27 (s,
3H); 19F NWR (376 MHz, DMSO-d6): 8 -95.3 (dq, J= 235, 15 Hz, 1F), -96.5
(dgq, J= 235, 12 Hz, 1F); Ms-APCI (m z+): 255. Amino am de 23 (100 ng, 0.34

mol ) was coupl r ic acid 4 ,. 0.38 mmmpl ) using the
gene% al DCC coﬁglgﬁl\}r?g)“ﬁ@'toﬁggﬁd{ﬁ: I ¢r$égl 73'115]53#23.07; h@’ﬁm( FpundiyC, %ﬁ%@ Hn%eﬁ% N.pcc
(78 ng, 0.38 gympl ), TEA (50 L, 0.36 mmol ), CH2CI 2 (10 nL). 25 The crude was

purified by chromatography eluted with 10% acetone in CH2C12. |solated
yield: 0.13 g (63%. MS-APCl (mlz+): 608. This material was subjected to

e T B O T ittt S )
L L R Sl o Sk

6 9.37 (s, 1Rrmeghyd3depgylamidd, 8.16 (d, 1H), 7.32-7.09 (m 9H), 6.93 (t,
1H), 6.76 (d, 1 H, 6.54 (d, 1H), 5.49 (d, 1 H, 4.66 (dd, 1H), 4.34-4.15
(m 6H), 2.85- 2.67 (m 3H), 2.40 (m 1H), 2.22 (s, 3H), 1.79 (s, 3H); 19F
NVR (376 MHz, DMSO-d6): 5.6 -98.7 (m 2F); MS-APCI (nmfz+): 566; HPLC
Purity: 100% Rf (min.) 1; Anal . C31H33N305F2.0.3 H20 C, H, N cal cd:
C65. 21, H5.93, N7. 36; md? C65.1 1, H5.90, N7.17. Exanple C2:

(2S, 4R) - 4- Fl uor o4l - [X 2 ¢dr oxy-|3- ( 3- hydr oxy- 2- et hyl - 10

benzoyl am no) - 4-43ke ol4di ne- 2- carboxylic acid 2-nmethyl -
benzyl am de f] @ H g 5 | solated material was subjected to
flash silica gel™>™Chromat ogr a g with EtQAc/ hexanes (50/50) then
wi th Et OAc Et OAc/ hexanes (4:1) to afford the title conmpound. 1H NVR (400
MHz, DMBO-d6): 6 9.37 (s, 114), 8.46 (t, 1 H, 8.21 (d, 1H),

10 White solid: 'HNMR (DMSO) 5 8.40-8.30 (m, 2H), 7.35-6.90 (m, 12H), 5.53 (d, J =
6.8, 1H), 5.13 (d, /= 9.0, 1H), 5.00 (d, /= 9.0, 1H), 4.48 (s, 1H), 4.47-4.45 (m, 2H),
4.38 (dd, J=15.0, 5.9, 1H), 4.10 (dd, J= 15.0, 4.8, 1H), 2.90-2.62 (m, 2H), 2.24 (s,
3H), 2.04 (s, 3H), 1.48 (s, 3H), 1.33 (s, 3H); HRMS (ESI) m / z caled for C35H37N304SF
(M +H)" 578.2463, found 578.2489.

15

Example B38: Nicotinic acid 3-[(1 $,28)-3-((R)-4-allylcarbamoyl-5,5-dimethyl-

thiazolidin-3-y])-l-benzyl-2-hydroxy-3-oxo-propylcarbamoyl]-2-methyl-phenyl

ester

0] O O
7z
0 H <1

. oH { S/(

White solid: "H NMR (DMSO) & 9.26 (dd, J = 2.0, 0.9, 1H), 8.90-(dd, J = 5.6, 2.0,
1H), 8.47 (dt,J=17.9,2.0, 1H), 8.40 (d, /= 8.2, 1H), 8.1 (t, /= 5.7, 1H), 7.65 (ddd, J =
7.9,5.6, 0.9, 1H), 7.40-7.10 (m, 8H), 5.82-5.68 (m, 1H), 5.6 (d, /= 6.2, 1H), 5.30-4.90



7.34 (d, 2H), 7.26 (d, 2H), 7.21 (t, 2H), 7.15-7.07 (m 3H), 6.94 (t, 114),
6.76 (d, 1H, 6.56 (d, 11-1), 5.51 + 5.38 (bs + bs, 1H), 5.06 (d, 1H),
4.58 (t, We)02140845 (dd, 1H), 4.35 20 4.27 (m 2H), 4.21-4.7@9/(Svp/18H,
3.94-3.91 + 3.84-3.81 (m+m 1 H), 2.69 (d, 2H), 2.23 (s, 3H), 2.19-2.01
(m 1H), 1.83 (s, 3H); M5-APCI (mz+): 54802 HPLC. Rf(min.) 18.72; Purity:
96% Anal. C31H34N3Q FO.3 H20 cal cd: 67.33, 6.31, 7.60, found: 67.37, 6.25,
7.35. WD 02/100845 PCT/ US02/ 18548 113, Exanple C3:

2S, 4S) - 4- F %2 3
f)enzoyl) am no;J 4Q1Hhe%1(sla-§’butyr %';J]WQF ;’t%ﬂl 1(n% 'édfog(?gg@r?bgécqodn?zﬁ%tlh% (s,
benzyl anmi de G, ©49HE 3HMN1N4~sI3H)H H H I~ 5 Isolated material was

subjected to flash silica gel chromatography, eluting with EtQAc/ hexanes
(50/50) then with EtOAc to afford the title conmpound. 1H NWVR (400 MHz,

(o) 10 bR BIER)-F.1695 38 Hupod 3 Yyprong Lmetihngovt 5%)@23
1H), 6.52 X d, plidryl-batya$I]43i5-dim

i 3655mmidﬂ)y , ng](sf 40 {b?ﬁyl'ﬁ"&%m& &%a{’mfﬁcg%'d %&*i}*ey'”ﬁfﬁ?y thiiae™)
2.32:2.21 (m 2,219 (s 3, 1.78 (5 3H); VB ARG (mz+): 548 HPLC

Rf(mn.) 18.21; Purity: Anal . C31H34N3(BF-0.5 H20 cal cd: 66.89, 6. 34,
7.55, found: 66.85, 6. 22 41. 15 Exanpl e C4:

(S)-3-((2S,39)-2- Hydrox [ 1-(3- hydroxy 2- met hyl - phenyl ) -
met hanoyl ] - am noj - h ylQ but apoy azol i di ne-4-carboxylic acid
2- et hyl - benzy, _ N 20/ OH 0"

OH k %

White solid: 'HNMR (DMSO0) 8 9.5 (s, 1H), 8.32 (t, /= 4.9, 1H), 8.00 (d, /= 8.4,

10 1H),7.36-7.00 (m, 10H), 6.54-6.48 (m, 2H), 5.4 (d, J= 6.6, 1H), 5.13 (d, J= 9.2, 1H),
4.9 (d,J=9.2, 1H), 4.50-4.32 (m, 4H), 4.11 (dd, J= 15.0, 4.8, 1H), 3.50-2.80 (m,
2H), 2.25 (s, 3H), 2.04 (s, 3H), 1.49 (s, 3H), 1.33 (s, 3H); Anal. Calcd for
C52HyN3058¢0.25 Hy0: C, 66.24; H, 6.51; N, 7.24. Found: C, 66.25; H, 6.55; N,

7.35.

15
Example B40: 6-Amino-pyridine-2-carboxylic acid {(18,25)-1-benzyl-3-[(R)-5,5-
dimethyl-4- (2-methyl-benzylcarbamoyl)-thiazolidin—3-yl]-2-hydr0xy-3-ox0—
propyl}-amide

20 OH \\

'H NMR (DMSO0-dg) & 8.44 (d, 1H, J=5.6), 8.36 (d, 1H, J=9.3), 7.69-7.49 (t, 1H, J =
7.7),7.34-7.06 (m, 10H), 6.61 (d, 1H, J=8.4), 6.27 (br s, 2H) 5.47 (d, 1H, J=7.1),
5.00 (m, 2H), 4.54-4.43 (m, 2H), 4.50 (s, 1H), 4.38 (dd, 1 H, J= 6.4, 15.2), 4.19 (dd,



Wite solid; 1H NVR (DVBO-d6) 6 9.36 (s, 1H), 8.80 (dd, J= 8.8, 4.8, 1H),
8.30 (t, J= 5.5 1H), 812 (d, J =8.6, 1 H, 7.3 0-7.13 (m 9H), 6.96
(t, J = 7wW®02hotdss 6.76 (d, J = 7.9, 1H), 6.55 (d, J= 7. PCTIISOL)S548. 74 (d,
J=8.8, 1H), 5.31 (d, J= 3.8, 1H), 5.23 (d, J= 4.2, 25 1H), 4.49 (dd, J=
6.6, 6.5 1H), 4.33-4.11 (m 5H), 2.94-2.683(m 2H), 2.24 (s, 3H), WO

02/ 100845 PCT/US02/ 18548 - 114 1.78 (s, 3H): HRMB (ESI) m/ z calcd for
C30H34N306 (M + H)+ 532.2448, found 532.2450. Exanpl e C5: |

4S, 5R) - 3- (( 25538) 5 - ~2- Bt hy). < |
ﬁret hanZ)yI ] ( gmﬁ?\’o% 2%%2{7?%%%&%1 ?ﬁyb )r/r%g(%?/%/}{)g}g? éf’ﬁ&?)ﬁ@?’%é?ﬁomﬁc aci d
2- et hyl - bennydsaaictintdd for hHeNs048 (M V- 3* Sbb 2R dng 53012493, ' H NMR
(DMSO-d6) S 9.38 (s, 1H), 8.51 (t, J= 6.0, 1H), 8.15 (d, J= 8.4, 111),
7.33-7.13 (m 9H), 6.96 (t, J= 7.7, 111), 6.79 (d, J= 8.2, IH), 6.58 (d, J=

7.3, | H), AT fR <y | e 3= 4. G, , ,0.10 (d, J= 4.8,
1H) . 4.39.4. g"i’?%’n(’ﬁzﬁ%]l {a§?zﬂ'-lzlg%‘lzy?'ﬁ‘]%}gg’,5"%.“&6“3??%‘(’51%‘}“2. 74 (m 1 H).
2.27 (s, 3H),behz$RatSami)-thidzoli@id-3-yliL2-h -3Jokh- 22(3 ! z calcd
for C31H36N306 (zlg\;/l + H)_+&g%6. ol §oy1f 2y 203 okb-profiPalichigly

(S) - 3- ((2S, 39ypomicofnpmpidg- 3- { [ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) -

nmet hanoyl ] - am no} - 4- phenyl - but anoyl ) - 5, 5- di net hyl - oxazol i di ne- 4- car boxylic
acid 2-nethyl-benzylamde OOO HOI HNAH OH ~ 20 Wiite solid; 1H
NVR (DMBO-d6) 8 9.34 (s, 1H), 8.32 (¢._J= 5.8, 1H), 8.11 (J=9.0, 1 H),
7.31-7.10 (m 9H), 6.93 ( 7.9, , 6.76 (d, J =8.1, 1 H, 6.55
(d, J =6.5 1 H, 5. 73§ J= 4. 5.46 (d, J= 4.1, 1H), 5.23 (d, J=

3.9, 1H), 4.39-4.82 (40 o NH
X N j/

cl
| H /L

N~ ™,
N~ oH L.g

O

10 'HNMR (DMSO-dq) & 8.89 (d, 1H, J=8.42), 8.40 (t, 1H, J=5.5), 8.38 (d, 1H, J=
4.8),7.30-7.08 (m, 10H), 5.58 (d, 1H, J=7.3), 5.07 (d, 1H, J= 8.8), 5.00 (d, 1H, J =
8.8), 4.54-4.50 (m, 1H), 4.51 (s, 1H), 4.43-4.36 (m, 2H), 4.16 (dd, 1H, J=5.1, 15.0),
2.89-2.85 (m, 1H), 2.71-2.63 (m, 1H), 2.26 (s, 3H), 1.50 (s, 3H), 1.35s (s, 3H). Exact
mass calculated for C30H33N40,4SCl, (M + H)+ 615.1600, found 615.1581. Anal. Calcd

15 for C30H3N404SCly: C, 58.54; H, 5.24; N, 9.10. Found: C, 58.48; H, 5.10; N, 8.80.

Example B42: {(1S,2S5)-1-Benzyl-3-[(R)-5,5-dimethyl-4-(2-methyl}-
benzylcarbamoy))-thiazolidin-3-yl]-2-hydroxy-3-oxe-propyl}-3-chloro-

isonicotinamide

'H NMR (DMSO0-dg) 5 8.82 (d, 1H, J = 8.6), 8.62 (s, 1H), 8.52 (d, 1H, J=4.9), 8.39 (d
1H, J=5.1), 7.29-7.09 (m, 10H), 5.54 (d, 1H, J=7.1), 5.09 (d, 1H,J=9.0), 4.99 (d,

2



25 4.18 (m 3H), 2.92 (m 1H), 2.69 (m 1H), 2.27 (s, 3H, 1.81 (s, )H,
1.28 (s, 3H), 1.18 WD 02/100845 PCT/ US02/18548 -115 (s, 3H); HRMS (ESI) in
| z cal cdwioor/1G835H38N306 (M + H)+ 560. 2761, found 560. 275%CT/Usvahss4€al cd
for C32H37N306.0.5 H20: C, 67.59; H, 6.74; N, 7.39. Found: C, 67.74; H,
6.75; N, 7.16. 5 Exanple C7: -104 -

(S)-3-((2S, 3S)-2-Hydroxy-3-{[ 1- (3- hydr oxy- 2- net hyl - phenyl ) -

nmet hanoyl ] - am no} 4- phenyl - but anoyl) 5, 5-di nmet hyl - oxazol i di ne- 4-car boxylic

acid propyl N 0 8 9,37 (s,
"y, 812 ¥ 808 4y sl uS 51 Griaba 4 sy R REUE N, I 55

6 (t J— 8L510) wszzﬁaaﬁa 1(H‘b.,2~74—296 Jllﬂ);zﬁégﬁgm 1§<=f§3s73ﬂ1) 133k, £ @Hé?’ (d
J = 6. % 44 (d, J = 4.0, 1 éﬁ
H, 4. 18 (m apsnassczikcula(t@ifoxqqu3 SEI o) (381 15399, f021n<75821% (m 1H),

80 (s, 311), 1.46-1.39 (m 2H), 1.31 (s, 15 3H), 1.22 (s, 3H), 0.86 (t,
= 7.2, 3H); HRVS (ESI) in / z calcd for C27H36N306 (M + H)+ 498. 2604,
ound 4985259tka armlse 3-[(28,3S)-2- - -
4S,5S) -3 ((2S, 3 gil?gx @539 2 Hydroxy 3 (3 hydroxyiy-dimethyl-
met hanoyl ] - arﬁem?ylilm[m@ﬂ%fphbmlﬂmyﬂy)]-SSﬂhmmthmzdid1de-neea4b@@hbQXMI i-c acid
2- 20 met hyl ezb -\~-N OO HOHOH~ N*AHWite solid; '"H NW
(DVBO- d6) 8 9"‘%‘2‘%i “nzy ““ .26 (t, J= 5.5 1H), 8.09 (d, J= 8.8, 25 1H),
7.30-7.08 (m 911), 6.93 (t, J= 7.7, 1H), 6.76 (d, J= 7.9, 1H), 6.56 (d, J=
7.5, 1H), WD 02/100845 PCT/US02/18548 - 116 5.72 (d, J= 6.4, 1H), 5.55 (d,

1.
J
f
(

J 3.7, 1H), 5.08 (d, J= 31H) .33 (m 3H),
e
OH /

'H NMR (DMSO-dg) § 9.24 (s, 1H), 8.31 (t,J=5.6,1H), 8.10 (d, /= 8.2, 1H), 7.34-
7.09 (m, 9H), 6.60 (s, 1H), 6.38 (s, 1H), 5.42 (br s, 1H), 5.14 (d, J=9.1, 1H), 5.01 (d, J
=9.1, 1H), 4.50 (s, 1H), 4.50-4.37 (m, 3H), 4.11 (dd, J=15.1, 4.7, 1H), 2.76 (m, 2H),
2.26 (s, 3H), 2.16 (s, 3H), 1.77 (s, 3H), 1.50 (s, 3H), 1.35 (s, 3H); HRMS (ESI) m / z

15 caled for C33HyoN3O5S (M + H)+ 590.2689, found 590.2676; Anal. Calcd for
C33H30N3055+0.3 H,O: C, 66.60; H, 6.71; N, 7.06. Found: C, 66.65; H, 6.69; N, 7.05.

Example B44: N-{(1S,25)-1-Benzyl-3-[5,5-dimethyl-4-(2-methyl-

benzylcarbamoyl)-thiazolidin-3-yl]-2-hydroxy-3-oxo-propyl}-2-methyl-

20  nicotinamide

—.)LN



4.26-4.11 (m 3H), 3.10-2.89 (m 111), 2.78-2.67 (m 1H), 2.26 (s, 3H),
1.78 (s, 3H), 1.15 (d, J= 6.2, 3H; HRVS (ESI) m/ z calcd for C31H36N306

(M+ H} 450220845 found 546.2592. 5 Exanple C9: PCT/US02/18548
(S)-3-((2S, 3S) - 2- Hydr oxy- 3-{[ 1- ( 3- hydr oxy- 2- met hyl - phenyl ) -

met hanoyl ] - am no} - 4- phenyl - but anoyl ) - 5, 5: dgqet hyl - oxazol i di ne- 4- car boxylic
acid 5-fluoro-2-nethyl-benzylamde Q~,, | O OHONNH OH 10 F Wite
solid; IHNW (DVMVSO-d6) 6 9.35 (s, 1H), 8.41 (t, J= 5.6, 1H), 8.12 (d, J=

8.9, I , 7 - 3 - 1 6,76 (d, J= 8.1, | ,
6.55 (d, Hﬁz 7@%6%0@,1%w1?¥%@50% g-%%%)@”%%ﬂ-%( . 3= 383, 1H), ﬁ)’8H?3 24
LG5 T3 355 7 hmath rkolrn 40 13 b @40, 60 e S0y SR
for C32H36N3OBH] (dd, J66.8146.99, 1H),2887-Bl67 Tm2 7H), Bas\@; 310), 288(3BH)H.49 &x#p; N
7.21. Exanpl

ERAIEE B i mptt ot i g
acid cganorrewﬁqu(g’m dgm(d-@@{“%r}%%o)ﬂo’@ ﬁ?ﬁﬁ%ﬂ@ﬁ\'}” Ma!}%/f%g@l%%}/

PCT/ US02/ 1854Bund 56112%556hi t e sol i d; 1H NVR (DMSO-d6) 6 9.36 (s, 1H), 8.72

(t, J= 5.3, 1H), 8.11 (d, J= 9.0, 1H), 7.29-7.16 (m 5H), 6.94 (t, J= 7.7,
1H), 6.76 (d, J= 8.1, 1H), 6.50 (d, J= 7.5, 1H), 5.85 (d, J= 6.0, 1H),

5.49 (d, J= 5340, 5]z . vy 1H),,.-4. 18- 4.1 m
iy, 1 (s EhpApegE g a2 Byt diiesbnl ]y
1.19 methyl-benzylcarbamoyl)-thiazolidin-S-yl]-2-hydroxy-3-0xo-propyl}-amide

10

0 0 0
_ OH QS/(

White solid: "H NMR (DMSO-dg) & 8.89 (d, J=7.86,), 8.66 (d, J= 4.2, 1H), 8.39 (t, J
= 6.54, 1H), 7.89 (m 2H), 7.32-7.12 (m, 9H), 5.68 (d, J = 7.28, 1H), 5.03 (dd J=9.7,

15 8.3,2H),4.56(m 3H), 4.40 (d,J= 7.5, 1H), 4.35 (d, /= 7.5, 1H), 4.21 (d, /= 6.7, 1H),
2.87-2.67 (m, 2H), 2.25 (s 3H), 1.49 (s, 3H), 1.34 (s, 3H); Anal. (C3oH3N40,S+0.1
H;0 +0.1 EtOAc) calculated C (65.52), H (6.33), N (10.05), found C (65.78), H (6.69),
N (9.66). HRMS (ESI) m/z calcd for 547.2380, found 547.2373.

20  Example B46: Pyridine-2-5-hydroxy-carboxylic acid {(1S,2S)-1-benzyl-3-[5,5-
dimethyl-4-(2-methyl-benzylcarbamoyl)-thiazolidin-3-yl]-2-hydroxy-3-ox0-
propyl}-amide

O 0 O
ioanase
HO OH AT

25



5 (s, 3H; HRMS (ESI) m/ z calcd for C26H31N406 (M + H)+ 495. 2244, found
495.2239. Exanple C11:

(S)-3-((280mB)ro®4§[ 1- ( 3- Fl uor o- 2- net hyl - phenyl ) - met hanoy! )RCT/US02/18548

am no) - 2- hydr oxy- 4- phenyl - but anoyl ) - 5, 5- di et hyl - oxazol i di ne-4-carboxylic
acid 2-nethyl-benzylamde 10 OO0 F I-NMNHH ~0~- H'H NVR (DMSO-d6) S
8.3 (m 2H), 7.30-7.13 (m 11H), 6.95 (d, J=7.1, IH, 5.82 (d, J=6.4, 1
H, 5.45 (d, J= 3.9, 1H), 5.23 (d, J= 4.0, 1H), 4.38-4.33 1 (m 2H),

3k 1 28 (o Vag st F R a0 ap BaNG LY =10 D R &P T R s 8 BReb T
+ H)+ 562. 27%76.54 olt}n)d739¥m22H)37 32@@@@,8\]}[%154%2@% 6@_ 93__29@%%45? ANH %—,or

HNFAR S- K ROl S K 2526 O0O0O
4 27 WO 02/ 1688455p@rPUS04 @548 7.5, 1H)84.351é Sy Ashis), ¢.20f(deompoyney, me1.h

the general tg | | pr ed thiazolidine
carboxylic a?l f@ Con\slésf%@gl 4 (5%01;\53?%%2‘@ Z‘Sﬁ‘aﬁn(&ﬁ’i‘]ﬁ%@ s310: 2H2@rPgnar d
reagents 25 lBﬂOIAJaFCEQélﬂQt@H' 6209px8t6/42)chl (9 fle;

obt ai ned by a DCC- nedi at ege(coup i ng of) é Sj O‘Jrﬁodlf?é 33”@3839’3 {ec ron of
the P2 5 phedBtMSKERBIm/E satadfari 86348725, ﬁumdf5|6§a3@8ther by flash

chromat ography or preparative HPLC. Specific Method D 10 Exanple D :

N[ (1S, 2S)-1-Benzyl - 3-((R) -5, 5-di net hyl - 4- pent - 4- enoyl -t hi azol i di n- 3-

yl') - 2- hydr oX Exampd& B4 »¢ NRYiQ,ZS;%:ﬂB@ﬁﬂ?ﬂ?f-[%jﬁﬁfrﬂé@hypﬁ’-'@-mgﬁ-benzylcarbamoyl)—
thiazolidin-3-yl]-2-hydroxy-3-oxo-propyl}-nicotinamide

S8 @J

White solid 'H NMR (DMSO-ds) 5 8.89 (d, J = 7.9, 1H), 8.66 (d, J= 4.2, 1H), 8.39 (t,
J=6.54, 1H), 7.89 (m 2H), 7.32-7.12 (m, 9H), 5.68 (d, J= 7.3, 1H), 5.03 (dd J=9.7,

15 8.3,2H),4.56(m 3H),4.40 (d, J="7.5, 1H), 4.35 (d,J = 7.5,1H), 4.21 (d, /= 6.7,1H),
2.87-2.67 (m, 2H), 2.25 (s 3H), 1.49 (s, 3H), 1.34 (s, 3H); Anal. (C30H3N;04S+0.5
H;0 +0.5 MeCN) calculated C (64.61), H (6.39), N (10.94), found C (65.02), H (6.58),
N (10.90). HRMS (ESI) m/z caled for 547.2372, found 547.2379.

10

20  Example B48: N-{(1S,ZS)-I-Benzyl-3-[5,5-dimethyl-4-(2-methyl-benzylcarbamoyl)—
thiazolidin-3-yl]-2-hydroxy-3-oxo-propyl}-nicotinamide

HON _/”\

OHQ



OB HONN!JVvV HOHd<S\ 15 The title conmpound was prepared as
follows. (R)-5,5-D nethyl-thiazolidine-3,4- dicarboxylic acid 3-tert-butyl
ester 1 (W0o2g0083580 mol ) was di ssol ved in benzene (10 rAQT/E8vd1gw®l ed to
O Cwith magnetic stirring. Two drops of DMF were added followed by a drop
w se addition of oxalyl chloride (0.33 nL]0B-80 mmol). Wen gas evolution
ceased, the solution was concentrated to a yellow red residue. The nateri al
20 was dissolved in dry THE (10 nL) and cooled to -78 C with magnetic

ol ) vas addedre aong, L SREREOMaCias S LIDECTR: ML ey st o Hl e o
| h then at -55664f 0H),3089 @ DH),ThE2-7 22¢ki OF) 13268 @ugachegl 1gf), séﬁgﬁﬂbh; sat

NH4C1 soln. (3 nl) and then poured into H2O (50 r’rf_) Thé "m’Xt ur
extracted w th3-=oad 5@@»<3I§D4rﬁL0)(d Jrh&.5¢ bHii 43(d28 <ot @,a]di)cé.Mdddd\éghbH) Wi th

brine (1 x 1 ) 2 ted. The
result was tﬁggg%6gégkbflgh%ygés ﬁ%a?%% 33)1‘??%?%&??5/‘6’5’8?28 4}§9<$ﬁ 3 the
subsequent; stigm) chihlsdrarnepud 6(10) 24 1 ) sl

Et OAc (10 niL )A?I\/B- AHPBA(4 0) %ﬁ( g 6%4%%%\@;? : 6&%(?&?} R ggg)y HOBt
(0.15 g, 1.0FRMSABS]) mhecate fmﬁéaﬂé% Sourndr ¥, %QSroomterrperature 1 h, then
cooled to 0 C. DCC WO 02/ 100845 PCT/ US02/ 18548 -119 (0-24 g, 1.15 mml)
was slowy added as solution in EtQAc (6 nL). The mi xture was warned to

room t enper atE¥:Rnple B49t N- i t he
filtrate was wash%d wth {(ngg?'g q ‘chérggglto rgttse %lal(z &@Jlﬁ%ﬁﬂ i ne
(10 nl), dr|l@@zﬂv%rhydm@koamqumdbé-mmhybmcbnnmm a crude white solid
(cont am n@t ted with 5 DCU). The DCU was renoved by flash chromatography (30%
to 50% Et'QAc in hexanes) to provide a white solid, which was dissolved in
MeOH (2 L) and treate with 4N HC in 1,4- di oxane (0.26 nL, 1.1 nmol).
The reaction was stiri at room terrperature overni ght then partitioned
between IN HCO (10 ni)/~and Et (10 m.). The organic |ayer was washed
with saturated|sat] NRHCEB (1 25 nj) dried over 10 Na2SO4, filtered, and
concentrated SIEUE purified by flash chromatography (60%
Et OAc i n hexalies d)i prey |Q:Ie/</hlé ‘title compound as a white

White solid: 'H NMR (DMSO-dg) & 8.58 (m, 1H), 8.29 (d, J=7.54,1H),7.78 (d, J =
7.88,2H), 7.32-7.12 (m, 7TH), 5.78 (m, 1H). 5.18 (dd J= 9.7, 8.3, 2H), 4.56(m, 3H),
15 4.40 (m, 4H), 2.87-2.67 (m, 2H), 2.25 (s 3H), 1.49 (s, 3H), 1.34 (s, 3H); Anal.
(Ca6H32N4048°0.5 Hy0+0.5 TFA) calculated C (57.68), H (6.66), N (8.31), found C
(57.66), H (6.18), N (8.77). HRMS (ESI) m/z calcd for 497.2232, found 497.2223.



anor phous solid: '"H NWVR (DVMSO-d6) 8 9.36 (s, 1H), 8.23 (d, J = 8.1, 1H),
7.35-7.14 (m 514), 6.96 (t, J =7.5, 1 H, 6.78 (d, J =8.2, 1 H, 6.52
(d, J = 7W® 02h10645 5.81-5.69 (m 2H), 5.32 (d, J= 9.7, 1HWCT/ER0118HE891 (m
3H), 4.40 (m 3H), 2.89-2.61 (m 4H), 2.37 15 2.14 (m 2H), 1.81 (s, 314),
1.55 (s, 3H), 1.30 (s, 3H); Anal. Calcd t£¢08 C28H34N205S: C, 65.86; H,
6.71; N, 5.49. Found: C, 65.52; H, 6.55; N, 5.81. The foll ow ng exanpl es
wer e synt hesi zed using the specific nmethod outlined above using the

appropriate 9ggefl t for the desired conpound. 20 Exanple D2:
N-{1- Benzyl - 3- w&%‘igﬁﬁ&%?? 4-(4,4,4-trifluoro-butanoyl)-thiazolidin-

3-yl]-2-hydroxy-3-0 } 3- hydrOﬁZ nmet hyl - benzam de Cb\\ O HONO
NF 251 i HOH< 6) 8 9.34 (s, 1H), (Rd, 1H, J=
8. 6), 729649(m£9—|) H"J—G_'L),_S_E,B(, JING.'5), 5.10
(d, 1H, J= 9.5), 4.56 ( 29822 57 (m ©6H), 1.7 BH), 1.55

(s, 3H, 1.30 (s, 3H); HRI\/B (ESI) m/ z calcd for WD 02/ 100845
PCT/ US02/ 18548 - 120 C20H32N205SF3 ¢M + H) + 553. 1984, fou 553. 1984;
Anal . Calcd for C27H31N205SF3.0.5H20: C, 58.59; H, 5.66; N, 5.06; S, 5.79.
Found: C, 58.96; H, 6.02; 5.58; S, 5.33. 5 Exanple D3:

{Anooron

N-{ 1- Benzyl - 2- hydr oxy-3-[ 4 nmet hoxy- but anoyl ) - 5, 5- di net hyl -
t hi azol i di n-3-yl]-3-0x0-propy }-3- hydroxy- 2- et hyl - benzam de

NO | i HOH~S\ {108 H fVRo(DVBO-d6) 6 9. 34 (s 1H), 8,18 (dg 1H =
8.2), 7.32-6.581_6m.A¢ sell(d, 1H J=7.8) 5,26 (d, JIH To.5) I 5.08
(d, 1H, J= 9.5) . M), T4. 38 (s, IH), SN3 37981
(m 2H), 1.87-P00 6H), OH 80 (s, 3H) 1.55 (s, 3 1.36 OH Ry

4 24

The synthesis of compounds with the general structure 24 is as follows. The boc-

5  protected carboxylic acids 20a-f are coupled to the requisite amines 2 to yield amino
amides 23 using a two step process. The process includes treatment of 20 with 2 in the
presence of either diphenyl chlorophosphate or EDCI, followed by exposure to HCI or
methane sulfonic acid. Final compounds 24 are obtained by a DCC-mediated coupling
of 23 and 4 followed by deprotection of the P2 phenol. Final compounds were purified

10 either by flash chromatography or preparative HPLC.

Additional General Method C

23 15 l 29
0 0 0O 0
/U\ __/lLN’R‘l _/U\N,R1



; HRMS (ESI) m/ z calcd for C28H37N206S (M + H)+ 529. 2165, found
(52925072 Anal(. CZBJ cd for C28H36N206S 0.5H20: C, 62.55; H, 6.94; N, 5.21;
S, 5.96. Woundoosds 15 62.89; H 7.32; N, 5.96; S, 5.59. Bcanmsoe/ 18348
(R-3-[(2S, 35)-2-Hydroxy-3-(3-hydroxy-2,5-dimethyl- _ _
benzoyl am no) - 4- phenyl - butyryl ] -5, 5-di met fgd - t hi azol i di ne- 4-carboxylic acid
allylamde 20 000 HONNN HOH<SK HWite solid: 'H NI\/R(DIVISOdG) 8
9.23 (s, 1H), 8.09 (m 2H), 7.35 - 7.17 (m 5H), 6.60 (s, 637(s

150 522 % | Myl syithgsiSot dorn Bl of tloenhy i bt a%%%ere g%ma H
J= 9.1), 4. 46netm33aydxesa;%5ueﬁ’fdewﬁ.0@&/f&ﬁ&&§ Amigdaflidd¢ 6mhef§'5her%1%n%?tg déj

1H, J= 5.3, 5.5 15.9), 3.63 (ddd, 1H, J= 5.4, 5.3, 15
J= 0.3, 13.9)Werocqupledity thy Boc-geidintermmedige 85 usibg IBCC soudig, cohdifibng SThe3|'|)

8H36N305S (M
%D 215(22 667H)re‘°fu%‘mr3$dm{%?8§‘%7?€ %ﬁ’ %ﬁ‘?‘?‘&“dﬁb 'f‘mgfgsgsél%rsn% ywl@ a@lnqzqf(th@+
63.32; H, 56. @enerhl strliclite 36:00RI conthcndSRedbbtdine ;on ificatlg or amin
it n[ BP0 By o

Combi natorial Chem stry Approach to H'V Protease
Met hod E 10 Sadikods des@lyhgd:emw@bralmaﬂm setiion to@\&f@é@lldé@@d"lﬁrg@‘.

Methods used for synthesis of compounds with P1 variations.
EDCI coupling — To a solution of acid, amine and HOBT in CH,Cl; was added

10 EDCI and the solution stirred overnight at room temperature. The solution was
concentrated in vacuo and the residue dissolved in ethyl acetate and a small portion of
water. The solution was washed with saturated NH,C1 (2x), saturated NaHCO; (2x)
brine (1x), dried with MgSO, and concentrated in vacuo. The crude used without
further purification unless otherwise noted.

15 DCC coupling — A solution of acid, amine and HOBT was prepared in ethyl
acetate. To the solution was then added DCC in an EtOAc solution at 0 °C and the
mixture was stirred overnight at room temperature. The mixture was filtered and the
filtrate was concentrated in vacuo. The residue dissolved in ethyl acetate washed with
saturated NH4Cl (1x), saturated NaHCOj5 (1x), brine (1x), dried over Na,SO4 and

20 concentrated in vacuo. The crude was used without further purification unless
otherwise noted.

4N HCI Boc deprotection — To a solution of Boc-amine in dioxane was added
4N HCI solution in dioxane and the solution stirred overnight at room temperature. The
solution was poured into saturated NaHCO; and the product was extracted into ethyl

25  acetate. The organic solution was washed with brine, dried over Na,SO, and
concentrated in vacuo. The crude was used without further purification unless
otherwise noted.

MeSOsH Boc deprotection — To a solution of Boc-amine in ethyl acetate at 0

°C was added methane sulfonic acid and the solution stirred 3-6 h at room temperature.

30 The solution was cooled to 0 °C and sufficient saturated NaHCO; was added to quench
the acid. The solution was diluted with ethyl acetate, washed with saturated NaHCO;



HOH4 O0OOHON/ OOO / HOH\ X" ACONSHOH<S- 6 0-cl O0O "
N1- O / HOH SX 8 15 The conbi natorial building block, 8, is prepared
[

usin thewf(pd 1089489 net hod. The boc- protected thiazolidi neTeetibass i c
aC|dg 1, is tzkeateg with allyl bromde in the presence of NaHCO3 to yield
the boc-protected thiazolidine allyl estefgjp2. Deprotection of boc-
protected allyl ester, 2, with HO (g) in EtOAc gives the HO salt of the
thiazolidine allyl ester am ne, 3 vvhi ch is treated with TEA and coupl ed

to 4 in the e |ve t he Qui | dj | ock
precur sor, p@g{r}% &t d%vr?rﬁ%'% ar@u‘ﬁ“ﬁﬁ‘ﬁrﬁt g geuo- @q“ pthoyti e| ds
t he phenol , Gmmaqﬁjrmatlmuﬂggslahé}g,&l&@ég 6, on to WO 02/100845

PCT/ US02/ 18548 -122 activated cross-linked trityl chloride polystyrene

beads, 7, was accoT&ﬁNl Biewdli¢ acetdie defrotebiomi -ng. svhutivarof pﬁFxmln(rﬁcyﬁfeéah&K?N in
| i nked t coh actlvatedtothetrlty chl ori de y

reatnent i tHPSSY AL EPRT wlag ermidia épbugnmzemmeatrawdmwacuo The

t enper at urse.

the presence Soof ﬁh%?‘%f@%’s%%?n%ﬁﬁan S0 CRBRNSR D E e Bl S o

| oaded pol ystyrexeilizeads n8ted. | nt er redi at es were pur | f ied either by flash
chromat ography or GOy Prenciic acetate dopeotetion ~0.5 NNSOCHLMOH Prenolic
acetate deprotection —A solution of phenolic acetate in EtOAc and methanol was cooled
to 0 °C in an ice bath. 0.5 N NaOCHs/MeOH was then added dropwise and then stirred
10 at0°C for 1.5-2 hrs following addition. Additional EtOAc was then added, the .15 N
HCI (4.5 eq.) added dropwise. The phases were separated and organic phase washed
with 2.5% Na,COj; aqueous solution, then with 0.1 N HCl/brine (2:1), followed with
brine, dried with MgSOj, and concentrated in vacuo. The resulting residue subjected to
flash silica gel chromatography to afford the desired product unless otherwise noted.
15 HCl/MeOH Phenolic acetate deprotection — To a solution of phenolic acetate in
methanol was added 4N HCI in dioxane and the solution stirred at room temperature ca.

4 h. The solution was concentrated in vacuo. The residue was purified by flash

chromatography eluted with 0 to 5% methanol in CH,Cl, unless otherwise noted.

20 Fragments of the General Structure 20.
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20c 20d 20e 20f
Source of Boc-carboxylic Acids 20a-f

Boc-acids 20a and 20b were prepared following the procedure of Demange, L.;

Meénez, A.; Dugave, C. Tet. Lett. 1998, 39, 1169.



/| OHS% J HHOHLSX 89 F (-%, YUOO FI F | HOF HSi<F HZNR
1012 r\ / A 0OO00O0 IKN/ HOHLg \ HRHOI / HOH _\ NCR 10 12
13 The sywwoheavesdsdf the H V protease conbi natorial |ibraryorassoeasssed out
in the followng fashion. The allyl ester was renoved by treatnment with
Pd[ PPh3]4 and NWMin anhydrous THE to givel carboxylate 9, which was
treated with 15 pentafl uorophenol, pentafluorophenol trifluoronethyl
acetate and pyridine in DVF to yi eld the pentafluoro ester, 10. The

pent af | uoro ester L OUS anj nes i 6- wel |
plate format to gl%g g@nas f %(F%P\éng}l& ererp%ﬁ?g‘?ds%%@t’nh? BEGE @Jr? Pgm t he
pol ystyrene cKaranswsiyt D.; ‘EFA I Qued, \(rebi. Qgg{ptgs is9 Each product was analyzed

by LCM5 and HPLC. The fol | ow ng tabl e typlfles conmpounds synt hesi zed by 20
this conbi natorial nmethod. WO 02/100845 PCT/ US02/18548 -123- Table 1 P2’

Expected Cbs % Mass Inhibition (LCVM5) HOIY_ A NH 529 552(Na 38
2 OB HN st ‘%@3’5%) 4

Example C1: (S)-4,4-Diﬂuor0-1-[(2S,SS)-Z-hydroxy-3~(3-hydroxy-2-methyl—
benzoylamino)-4-phenyl—butyryl]-pyrrolidine-2-carboxylic acid 2-methyl-
benzylamide.

o] o) o)
HO N N—._)I\N
oot

FF

The title compound was prepared according to general methods using the corresponding

10

Boc-protected pyrrolidinic acid (0.96 g, 3.8 mmol), o-methylbenzyl amine (0.57 mL,
4.6 mmol), HOBT (0.62 g, 4.6 mmol), EDCI (0.88 g, 4.6 mmol), CH,Cl, (50 mL). To
15 give the crude Boc-amide (MS-APCI (m/z+): 355, 255) (1.35 g, 3.8 mmol). The Boc
was removed using the general 4N HCI Boc deprotection. 4N HCl in 1,4-dioxane (5
mL), 1,4-dioxane (5 mL). The result was amino amide of general structure 23. Isolated
yield: 0.79 g (71%, 2 steps). 'H NMR (400 MHz, DMSO- ds): 6 9.02 (t, 1H), 7.24-7.14
(m, 4H), 4.55 (t, 1H), 4.35 (dd, 1H), 4.30 (dd, 1H), 3.73 (m, 2H), 2.94 (m, 2H), 2.52
20 (m, 1H), 2.27 (s, 3H); F NMR (376 MHz, DMSO-dg): § -95.3 (dq, /=235, 15 Hz,
1F), -96.5 (dq, J = 235, 12 Hz, 1F); MS-APCI (m/z+): 255.
Amino amide 23 (100 mg, 0.34 mmol) was coupled to carboxylic acid 4 (140
mg, 0.38 mmol) using the general DCC coupling method outlined above. HOBT (51
mg, 0.38 mmol), DCC (78 mg, 0.38 mmol), TEA (50 pL, 0.36 mmol), CH,Cl, (10 mL).
25 The crude was purified by chromatography eluted with 10% acetone in CH,Cl,.
Isolated yield: 0.13 g (63%). MS-APCI (/z+): 608. This material was subjected to the
general KCN phenolic acetate deprotection conditions (130 mg, 0.21 mmol), KCN (1
mg, 15 pmol), ethanol (10 mL). The crude was precipitated from diethyl ether and



~ o Na+)
HZN 591 614(Na+) 18 / H3C 555 578(Na+) 19 ~\ NHz H3C CH3 635 658(
5 10 HC 0 CH 3 CIH 656 656(MH+#) 8 0O ,N-/-<:)--N Ho 0 575 598(Na
86 HZN H3®O (120hB4541 564(Na+) 63 H3C -}-~ CH3 NH2 H2N - @HTHZ92883§ Na+) 49
WO 02/ 100845 PCT/ US02/ 18548 -124 Schene 3: Solid Phase Synthesis O HV
Protease Inhibitors (AG 1776 Anal ogs) o-P2OH J~ P2 HH P2 Me 1. P2.-NH2 T
OHC NaBH OAC)3 FMOC Pg" N. RO 2. DIC/ HOAT P2

ethyl acetate with hexanes at —78 °C. Isolated yield: 0.10 g (84%). '"HNMR (400

MHz, DMSO-dg): 3 9.37 (s, 1H), 8.36 (t, 1 H), 8.16 (d, 1H), 7.32-7.09 (m, 9H), 6.93 (t,

1H), 6.76 (d, 1H), 6.54 (d, 1H), 5.49 (d, 1H), 4.66 (dd, 1H), 4.34-4.15 (m, 6H), 2.85-

2.67 (m, 3H), 2.40 (m, 1H), 2.22 (s, 3H), 1.79 (s, 3H); F NMR (376 MHz, DMSO-dy):

5 8-98.7 (m, 2F); MS-APCI (m/z+): 566; HPLC Purity: 100%; Rf (min.) 19.01; Anal.
C31H33N305F2:0.3 H,O C, H, N caled: C65.21, H5.93, N7.36; found: C65.11, H5.90,
N7.17.

Example C2: (ZS,4R)-4-Fluoro-1-[(2S,3S)-2-hydroxy-3-(3-hydroxy-2-methyl-
10 benzoylamino)-4-phenyl—butyryl]-pyrrolidine-Z-carboxylic acid 2-methyl-
benzylamide

15 Isolated material was subjected to flash silica gel chromatography, eluting with
EtOAc/hexanes (50/50) then with EtOAc EtOAc/hexanes (4:1) to afford the title
compound. 'H NMR (400 MHz, DMSO-ds): 8 9.37 (s, 1H), 8.46 (t, 1 H), 8.21 (d, 1H),
7.34 (d, 2H), 7.26 (d, 2H), 7.21 (t, 2H), 7.15-7.07 (m, 3H), 6.94 (, 1H), 6.76 (d, 1H),
6.56 (d, 1H), 5.51 + 5.38 (bs + bs, 1H), 5.06 (d, 1H), 4.58 (t, 1H), 4.45 (dd, 1H), 4.35-

20 4.27 (m, 2H), 4.21-4.09 (m, 3H), 3.94-3.91 + 3.84-3.81 (m +m, 1H), 2.69 (d, 2H), 2.23
(s, 3H), 2.19-2.01 (m, 1H), 1.83 (s, 3H); MS-APCI (m/z+): 548; HPLC: Rf(min.) 18.72;
Purity: 96%. Anal. C3;H3N;05F-0.3 H,O caled: 67.33, 6.31, 7.60, found: 67.37, 6.25,
7.35.



0O la(R=H FMOC-{ CO2H 1. piperidine Ib (R= M) 2. DIC/ HOAT Ph
FMOC-Nr CO2H 1. piperidine HOH OP W 2. P2-CO2H Ph ' J.  EDAC/ HOBT WOH P2
H H P2 F WO®2Noés4P2 3. TFA / CH2Cl 2 The solid phase conbiprtarusoe/assss
synthesis of H'V protease inhibitors was perforned using the | RORI
Directed Sorting Technol ogy. Commercial 44i®rnyl -3 5 net hoxyphenoxynet hyl
pol ystyrene resin |la (PS-MB-CHO Argonaut Technol ogies) or

4-fornyl -3, 5-di net hoxyphenoxynet hyl pol ystyrene resin Ib (PL- FDVP resin,

Eggﬁgfrvtagzﬁg% V@§é§9@2ﬂﬂgl{£ﬁqgs{#§) &%]{ Oéﬁkf'ﬁfzﬁﬁyhg sorted

M ni Kans was hdmylaﬁﬁhbx&phﬁhyl%m@ﬂlb nﬂ[iﬂnﬂ@éﬂﬂfdx?h@a&ﬁ'ﬂﬁ@bh 2" am ne
(3 eq), sodium triacetoxyborohydride ZS eq), and acetic acid (3 eq) were

added, and thBeY)aifes were piaced under argon, agitated with periodic

venting at roomtenperature for 1 -2 hours, and allowed to react

overnight. For resin la, the filtrates were poured off and the 15 M ni Kans

were washed with DCM Me@F(2x), DCM (2x), Et3NDCM (1:3, 3x), DCM (2x),

MeOH (3x), and DCM (4x). resin 1b, a washing sequence of DCM MCH

(2x), DCM (2x), Et3NPC DCM (2x), DMF, 1M NaOH DMF (1:5, 3x),
3X§

DVF (3x), CE( (3 ) was used The M ni Kans were dried under
vacuum and t akg O 00845 PCT/ US02/ 18548 -125 Step B.
ds

Peptide Coupling h 1 no*Ach* separate flasks containing the
sorted M r15| Kans was added DIVF;(3

Isolated material was subjected to ﬂésh silica gel chromatography, eluting with
EtOAc/hexanes (50/50) then with EtOAc to afford the title compound. 'H NMR (400
MHz, DMSO-dp): & 9.37 (s, 1H), 8.21 (d, 1H), 7.96 (t, 1 H), 7.29 (d, 2H), 7.23 (t, 2H),

10 7.18-7.13 (m, 2H), 7.10-7.04 (m, 3H), 6.90 (t, 1H), 6.75 (d, 1H), 6.52 (d, 1H), 5.55 (d,
1H), 5.45 +5.32 (bs + bs, 1H), 4.54 (d, 1H), 4.42-4.36 (m, 1H), 4.29-4.40 (m, 5H), 2.98
(t, 1H), 2.73 (t, 1H), 2.32-2.21 (m, 2H), 2.19 (s, 3H), 1.78 (s, 3H); MS-APCI (m/z+):
548; HPLC: Rf(min.) 18.21; Purity: 99%; Anal. C3;H3,N305F-0.5 H>O calcd: 66.89,
6.34,7.55, found: 66.85, 6.22, 7.41.

15
Example C4: (S)-3-((28,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-oxazolidine-4-carboxylic acid 2-methyl-
benzylamide
o] O O
20 0

White solid; 'H NMR (DMSO-dg) § 9.36 (s, 1H), 8.80 (dd, J= 8.8, 4.8, 1H), 8.30 (t, J =

5.5, 1H), 8.12 (d, J= 8.6, 1H), 7.30-7.13 (m, 9H), 6.96 (t, J=7.9, 1H), 6.76 (d,.J= 7.9,

1H), 6.55 (d, J= 7.2, 1H), 5.74 (d, J= 8.8, 1H), 5.31 (d, J=3.8, 1H), 5.23 (d, J= 4.2,
25 1H),4.49 (dd, J= 6.6, 6.5, 1H), 4.33-4.11 (m, SH), 2.94-2.68 (m, 2H), 2.24 (s, 3H),



mL/ M ni Kan). The appropriate FMOC-protected amno acid (2.5 eq) and

1- hydroxy-7- azabenzotriazole (HOAT) (3 eq) were added and m xed unti |

di ssol vedywoandods43 5 dii sopropyl carbodiimde (DIC) (3 eq) reasusaddesds The
containers were placed under argon and agitated at room tenperature
overnight. The filtrates were poured off,1pnd the M ni Kans were washed
with DMF (3x), MeOH (3x), DCM (2x), and DMF (2x). The M ni Kans were taken
directly on to Step C. 10 Step C. FMOC Deprotection A container of M niKans

in DVF and pipgy idi RO Eant ctign . v / M ni Kan
was agit at ed undgf ]gf’g%n at(E\rgic?o'Jr?n/ ggﬁrlgér%artéﬂe%34ﬁé§6%+%ﬁ?%4é ﬂﬁn‘m ltrate
was renoved, 88Q460e reaction procedure was repeated. The M ni Kans were

filtered and washed with DVF (3x), MeOH (2x), DCM (3x), and DVMF, 15 and
taken directly on to Step D. Step D. Peptide Coupling Wth FMOC- APNS

FMOC- Al | ophe i was e o, the flask of M niKans
in DMF (3 nL %ﬁﬁ (%%?féﬁg%@sss@f%ﬁf Oﬂb%%ﬁ(&'gy@aj‘yén@ewtpbsm)-eq)
were 20 addednethhgoyl] -ﬁhﬂﬂid}-%ﬁeri}ll?lﬁﬁﬁlnd&ﬂﬂﬂm&ﬁﬁp&ﬁﬂgdiﬁgldf_%‘trﬁ {c 4887
tenperature overnight. The reaction was filtered and the niKans were
washed with mvthyBkenzylawide (3x), DCM (3x), and DMF. FMOC deprotection was
carried out as in Step C, and the M ni Kans were washed with DMF (3x), MeOH
(2x), DCM (3x), dried under vacuum and taken on to Step E or F. 25 Step E
Pepti de Coupling Wth P2 (ds To separate flasks containing the sorted
M niKans in DVF (3 nL/M an) was added the appropriate P2 acid (3 eq),
HOBT hydrate (4 eq), Oand (di et hyl am no) propyl ) et hyl car bodi i m de
hydrochl ori d %30 rleacti on was agitated under argon at

N

H

)
room t enper at DT SN j ation, the M niKans were washed
w th DVF (3x), (3), opnd 3x ried under vacuum and taken on
to Step G WO 02/100845 PCT/ U802/18548™ -126 Step F. C eavage and
Processing O The H V Anal ogs
10  White solid; '"H NMR (DMSO-de) 8 9.38 (s, 1H), 8.51 (t,J=6.0, 1H), 8.15 (d, J= 8.4,

1H), 7.33-7.13 (m, 9H), 6.96 (t, J="7.7, 1H), 6.79 (d, /= 8.2, 1H), 6.58 (d, J = 7.3, 1H),

3.69 (d,J=5.7, 1H), 5.50 (d, J= 4.6, 1H), 5.10 (d, J = 4.8, 1H), 4.39-4.22 (m, 4H),

4.11-4.01 (m, 2H), 2.90 (m, 1H), 2.74 (m, 1H), 2.27 (s, 3H), 1.82 (s, 3H), 1.37 d,J=

5.9, 1H); HRMS (ESI) m / z caled for C3H36N306 (M + H)* 546.2604, found 546.2595.

15
Example Cé6: (S)-3-((2S,3$)-2-Hydr0xy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butan0yl)-5,5-dimethyl-oxazolidine-4-carboxylic acid
2-methyl-benzylamide
RO
20 )

White solid; 'H NMR (DMSO-dg) 8 9.34 (s, 1H), 8.32 (t, J= 5.8, 1H), 8.11 (J = 9.0,
1H), 7.31-7.10 (m, 9H), 6.93 (t, J= 7.9, 1H), 6.76 (d, /= 8.1, 1H), 6.55 (d, J = 6.5, 1H)
5.73 (d, J= 4.0, 1H), 5.46 (d, J= 4.1, 1H), 5.23 (d, J = 3.9, 1H), 4.39-4.32 (m, 2H),

25 4.18 (m, 3H), 2.92 (m, 1H), 2.69 (m, 1H), 2.27 (s, 3H), 1.81 (s, 3H), 1.28 (s, 3H), 1.18

b4



The individual M nKans were sorted into cl eavage racks and a sol ution of
25% TFA in DCM (3 nlL/M nKan) was added. The racks were agitated for 1.5
hours. Thwo @&/1esdsvi dual filtrates and DCM rinses were colAcactse;18548
concentrated, and purified by HPLC to provide the final conpounds. Table 2
HO HO HO 6CHO / 6CHO 6¢c~0 - HN HN HN O 0120 HOO O |Ii H N-N HO N~N HO
N~ CH3N \i FCH F 11~ CH HOHO 6ICH3 0 6~0 1CH3O HN HN HN O HO O
OO0 HON-)~HN_,DHHOHI3 ,cl N I F/ HOHOCH3 / CH3/ 6CHO HN HN

HN (s, 3H); HRMS (ESI) m / z caled for C3,H3gN305 M + H)+ 560.2761, found 560.2759;
Anal. Calcd for C3,H37N30400.5 H,0: C, 67.59; H, 6.74; N, 7.39. Found: C, 67.74; H,
6.75; N, 7.16.

5 Example C7: (S)-3-((28,3S)-2-Hydr0xy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,S-dimethyl-oxazolidine-4-carboxylic acid

propylamide

0O 0 O
HO\©/‘L” N_—,)Lﬁ/\/
OH QO/(

'HNMR (DMSO-dg) 5 9.37 (s, 1H), 8.12 (d, /= 9.3, 1H), 7.93 (t, J = 5.6, 1H), 7.34-
7.18 (m, 5H), 6.96 (t, J=8.1, 1H), 6.79 (d, J= 8.1, 1H), 6.56 (d, J= 7.1, 1H), 5.73 (d, J
=6.2, 1H), 5.44 (d, J=4.0, 1H), 5.24 (d, J= 3.8, 1H), 4.36 (m, 1H), 4.18 (m, 1H), 4.11
(s, 1H), 3.10-2.92 (m, 3H), 2.75-2.66 (m, 1H), 1.80 (s, 3H), 1.46-1.39 (m, 2H), 131 (s,

15 3H),1.22 (s, 3H), 0.86 (t,J/= 7.2, 3H); HRMS (ESI) m / z caled for CyHssN30g (M +
H)" 498.2604, found 498.2590.

10

Example C8: (4S,5S)—3-((2$,3S)—2-Hydroxy-3-{[l-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-S—methyl-oxazolidine-4-carboxylic acid 2-

20 methyl-benzylamide

O O O
Ho\é/“\ N N
OH k;)"l[l H

White solid; 'H NMR (DMSO-dg) § 9.36 (s, 1H), 8.26 (t, J= 5.5, 1H), 8.09 (d, /= 8.8,
25 1H),7.30-7.08 (m, 9H), 6.93 (t, /= 7.7, 1H), 6.76 (d, J = 7.9, 1H), 6.56 (d, J = 7.5, 1H),



O HONNHHONAHHONH NE NNCOC d
WO 02/ 100845 PCT/ USO2/ 18548 -127-
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15

20

F/ 1 A F~1 FF3CCd
HO HO HO Il c lcHQ HN HN

2 / 1cHO
NNv 'NF | F FgerfudoshssisO CH3
ppOHONNHONHHONA N F\

H3C O H3C N CH3 HO HO HO 16 -

5.72(d, J=6.4, 1H), 5.55 (d,J= 3.7, 1H), 5.08 (d, J = 3.8, 1H), 4.40-4.33 (m, 3H),
4.26-4.11 (m, 3H), 3.10-2.89 (m, 1H), 2.78-2.67 (m, 1H), 2.26 (s, 3H), 1.78 (s, 3H),
1.15 (d, J = 6.2, 3H); HRMS (ESI) m / z caled for C3HseN306 (M + H)' 546.2604,
found 546.2592.

Example C9: (S)—3-((2S,3S)-2-Hydr0xy-3-{[1-(3-hydr0xy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butan0yl)-5,5-dimethyl—oxazolidine-4-carboxylic acid
5-fluoro-2-methyl-benzylamide

White solid; '"H NMR (DMSO-dg) & 9.35 (s, 1H), 8.41 (t, J=5.6, 1H), 8.12 (d, /= 8.9,
1H), 7.28-7.08 (m, 8H), 6.95-6.90 (m, 1H), 6.76 (d, J= 8.1, 1H), 6.55 (d, J= 7.2, 1H),
5.78 (d,/=6.1, 1H), 547 (d, /= 3.8, 1H), 5.24 (d, /= 3.8, 1H), 4.40-4.25 (m, 2H),
4.20-4.10 (m, 3H), 3.00-2.60 (m, 2H), 2.22 (s, 3H), 1.77 (s, 3H), 1.30 (s, 3H), 1.19 (s,
3H); Anal. Calcd for C3H3¢N3;O6F: C, 66.54; H, 6.28; N, 7.27. Found: C, 66.37; H,
6.20; N, 7.21.

Example C10: (8)-3-((2S,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-oxazolidine-4-carboxylic acid

cyanomethyl-amide



1 CHO\ HNHNHN OHOOOH O HONOH ~-NNNCO ~F
IC-JB-D/bIrHIC;/CI-IEFO%ZHOCI-B/. \ HO CH3 / H%CI—B HN HN HN O O O O HO NJH
HO NAH HOMO 02No#84sSN NN 'C / O C ~--HCC F F 3 | @cTaisopsa?/ 100845
PCT/ US02/ 18548 -128 HOOH OH dO\ / 0 \oe~ HNHNHNHOO O OOHOO O
CH3 HO N-H CH3 N~H N N N~ -117 -

White solid; 'H NMR (DMSO-dg) 8 9.36 (s, 1H), 8.72 (t, J = 5.3, 1H), 8.11 (d, J = 9.0,

1H), 7.29-7.16 (m, 5H), 6.94 (t, /= 7.7, 1H), 6.76 (d, J = 8.1, 1H), 6.50 (d, J= 7.5, 1H),

5.85 (d, J=6.0, 1H), 5.49 (d, /= 4.0, 1H), 5.23 (d, /= 3.9, 1H), 4.35 (m, 1H), 4.18-

4.12 (m, 3H), 4.1 (s, 1H), 2.92 (m, 1H), 2.70 (m, 1H), 1.76 (s, 3H), 1.29 (s, 3H), 1.19
5 (s, 3H); HRMS (ESI) m/ z caled for CogHaNsOg (M + H)" 495.2244, found 495.2239.

Example C11: (S)-3-((ZS,3S)-3-{[1-(3-Fluoro-2-methyl-phenyl)-methanoyl]-
amino}-2-hydr0xy-4-phenyl-butanoyl)-S,S-dimethyl-oxazolidine-4~carboxylic acid
2-methyl-benzylamide

O @] jj)\
F o\

"HNMR (DMSO-de) 8 8.34 (m, 2H), 7.30-7.13 (m, 11H), 6.95 (d, /= 7.1, 1H), 5.82 (d,

J=64, 1H), 5.45 (d,J=3.9, 1H), 5.23 (d, J = 4.0, 1H), 4.38-4.31 (m, 2H), 4.18-4.15
15 (m, 3H),2.96 (m, 1H), 2.67 (m, 1H), 2.26 (s, 3H), 1.87 (s, 3H), 1.28 (s, 3H), 1.18 (s,

3H); HRMS (ESI) m / z calcd for C3,Hs7N;OsF (M + H)* 562.2717, found 562.2713.

10

General Methods D
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The synthesis of compounds with the general structure 27 is as follows. The boc-
protected thiazolidine carboxylic acid 1 is converted to amino-ketones 26 with requisite
grignard reagents 25 in the presence of oxalyl chloride. Final compounds 27 are
obtained by a DCC-mediated coupling of 26 and 4 followed by deprotection of the P2

5  phenol. Final compounds were purified either by flash chromatography or preparative

HPLC.
Specific Method D

10 Example D1: N-[(1S,2S)-1-Benzyl-3-((R)-5 ,5-dimethyl-4-pent-4-enoyl-thiazolidin-3-
y)-2-hydroxy-3-oxo0-propyl]-3-hydroxy-2-methyl-benzamide

15 The title compound was prepared as follows. (R)-5,5-Dimethyl-thiazolidine-3,4-
dicarboxylic acid 3-tert-butyl ester 1 (1.0 g, 3.80 mmol) was dissolved in benzene (10
mL) and cooled to 0 °C with magnetic stirring. Two drops of DMF were added
followed by a drop wise addition of oxalyl chloride (0.33 mL, 3.80 mmol). When gas
evolution ceased, the solution was concentrated to a yellow/red residue. The material

20 was dissolved in dry THF (10 mL) and cooled to -78 °C with magnetic stirring. The
grignard reagent, 3-butenylmagnesium bromide (7.7 mL, 3.80 mmol) was added
dropwise over 10 min. The result was stirred at —78 °C for 1h then at =55 °C for 30
min. The reaction was quenched at —55 °C with sat NH4CI soln.(3 mL) and then poured
into H,O (50 mL). The mixture was extracted with EtOAc (2 x 50 mL). The combined

25 organics were washed with brine (1 x 100 mL), dried over Na,SO,, filtered, and
concentrated. The result was the amino ketone 26 that was sufficiently pure to use in
the subsequent step. The clear oil 26 (0.24 g, 1.15 mmol) was dissolved in EtOAc (10
mL). AMB-AHPBA 4 (0.40 g, 1.09 mmol) was added followed by HOBt (0.15 g, 1.09

mmol). The mixture was stirred at room temperature 1h, then cooled to 0 °C. DCC
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(0.24 g, 1.15 mmot) was slowly added as solution in EtOAc (6 mL). The mixture was
warmed to room temperature and stirred overnight. The mixture was filtered and the
filtrate was washed with 1N HCI (10 mL), saturated NaHCOj3 (10 mL), brine (10 mL),
dried over Na,SO4 and concentrated to give a crude white solid (contaminated with
5 DCU). The DCU was removed by flash chromatography (30% to 50% EtOAc in

hexanes) to provide a white solid, which was dissolved in MeOH (2 mL) and treated
with 4N HCl in 1,4-dioxane (0.26 mL, 1.1 mmol). The reaction was stirred at room
temperature overnight then partitioned between 1IN HCI (10 mL) and EtOAc (10 mL).
The organic layer was washed with saturated sat. NaHCOs (1 x 25 mL) dried over

10 NapS0, filtered, and concentrated to a residue which was purified by flash
chromatography (60% EtOAc in hexanes) to provide the title compound as a white
amorphous solid: 'H NMR (DMSO-de) § 9.36 (s, 1H), 8.23 (d,J=8.1,1H), 7.35-7.14
(m, 5H), 6.96 (t,J="7.5, 1H), 6.78 (d, J= 8.2, 1H), 6.52 (d, J= 7.5, 1H), 5.81-5.69 (m.
2H), 5.32(d,J=9.7, 1H), 5.11-5.91 (m, 3H), 4.40 (m, 3H), 2.89-2.61 (m, 4H), 2.37-

15 2.14 (m, 2H), 1.81 (s, 3H), 1.55 (s, 3H), 1.30 (s, 3H); Anal. Calcd for Co5H34N,05S:
C, 65.86; H,6.71; N, 5.49. Found: C, 65.52; H, 6.55; N, 5.81.

The following examples were synthesized using the specific method outlined above
using the appropriate grignard reagent for the desired compound.

20

Example D2: N-{1-Benzyl-3-[5,5-dimethyl-4-(4,4,4-trifluoro-butanoyl)-thiazolidin-
3-yl}-2-hydroxy-3-oxe-propyl}-3-hydroxy-2-methyl-benzamide

O 0] O
“OﬁAm N e |
OH (S/( F

'"H NMR (DMSO-dg) § 9.34 (s, 1H), 8.16 (d, 1H, J = 8.6), 7.29-6.49 (m, 8H), 5.88 (d,
1H, J=6.1),5.33 (d, 1H, J=9.5), 5.10 (d, 1H, J = 9.5), 4.56 (s br, 3H), 2.98-2.57 (m,
6H), 1.74 (s, 3H), 1.55 (s, 3H), 1.30 (s, 3H); HRMS (ESI) m / z calcd for

25



HOo HNHN No-/OH HOO OHOOOF JOLING HF NN-NF- HFHI oF FF
OHOHOHCB pi3 0 HNHNFFHN FHOOp HOp O FHOO OBr HHCN-H F
F F F Sctwe®/18084580l i d Phase Synthesis O H 'V Protease | nhidagswbgss4® Ph 0
J1 O PZHOHNHPz SW 1 P~--NHR2 F~N OHC NaBH(OAc)3 MXC N, R 0Q 2.

DC/ HOAT P2 0 1a (R=H) FMOC 1. piperagine 1b (R = Ow) CO2H 2. D C/
HOAT rPh FMOC-N' 1 CO2H 1. piperidine H OH
Ca7H32N,05SF3 (M + H)* 553.1984, found 553.1984; Anal. Calcd for
C27H31N2058F3'0.5H201 C, 58.59; H, 5.66; N, 5.06; S, 5.79. Found: C, 58.96; H,
6.02; N, 5.58; S, 5.33.

5 Example D3: N-{1-Benzyl-2-hydroxy-3-[4-(4—methoxy-butanoyl)—S,S-dimethyl-
thiazolidin-3-yl]-3-0xo-propyl}-3-hydroxy-2-methyl-benzamide

eV

10 'HNMR (DMSO-de)  9.34 (s, 1H), 8.18 (d, 1H, J = 8.2), 7.32-6.51 (m, 8H), 5.56 (d,
1H, J=17.38),5.26 (d, 1H, J=9.5),5.08 (d, 1H, J=9.5), 4.45-4.38 (m, 2H), 4.36 (s,
1H), 3.15 (s, 3H), 2.93-2.61 (m, 2H), 1.87-1.00 (m, 6H), 1.80 (s, 3H), 1.55 (s, 3H), 1.36
(s, 3H); HRMS (ESI) m / z caled for CpsH37N2OgS (M + H)* 529.2165, found 529.2372;
Anal. Calcd for C3sH36N206S+0.5H,0: C, 62.55; H, 6.94; N, 5.21; S, 5.96. Found: C,
15 62.89; H, 7.32; N, 5.96; S, 5.59.

Example D4: (R)-3-[(2S, 3S)-2-Hydroxy-3-(3-hydroxy-2,5-dimethyl-
benzoylamin0)—4-phenyl-butyryl]-5,5-dimethyl-thiazolidine-4-carboxylic acid
allylamide

o) o)
N—._/“\N/\/
OH QS/’< H

White solid: 'H NMR (DMSO-dg) § 9.23 (s, 1H), 8.09 (m, 2H), 7.35 - 7.17 (m, 5H),
6.60 (s, 1H), 6.37 (s, 1H), 5.82-5.68 (m, 1H), 5.41 (br s, 1H), 5.20 (dd, 1H, J= 1.6,
25 17.2),5.11(d, 1H,J=9.2),5.02 (dd, 1H, J= 1.5, 10.2), 5.00 (d, 1H, J=9.1), 4.46 —



0 PhO 0 2. P2-CO2H Php PAN N EDAC/HOBT FMOC, 0 Z HOH HP2 HN H P2 S 3.
TFA / CH2CI 2 OH <S WD 02/ 100845 PCT/ US02/ 18548 - 130 Schene 3 Experi nental
The sol i dwehesaeosasnbi nat ori al synthesis of H V protease i mdTdoeonss4ssas 5
performed using the IRORI Directed Sorting Technol ogy. Commerci al

4-fornyl - 3- nmet hoxyphenoxynet hyl pol ystyrdagé-resin |a (PS-MB-CHO Argonaut
Technol ogi es) or 4-fornyl -3, 5-di net hoxyphenoxynet hyl pol ystyrene resin |Ib
(PL-FDWP resin, Polynmer Laboratories) was |oaded into individual M nikans.

10 Step A RegugotjVv i i V1.0 R2'- Ami e flask

cont ai IEl)i ng so?? ZgﬂnMﬁgﬁ%;r?z@\%&a)’g Igy(ﬁjeglabgﬁf ?%Bf ?371_6} &i?ﬁ?a%?t* %’ﬁegé’p‘fﬁr%}p?‘ﬁat e

primary P2' afddnét(B=6) 139pd Tin(dd; 1 Hag etioxy bowep s (sdery q:m)s”?’@ﬁqsq?t?’ticd
argon, agitate

acid (3 eq) e de and the m xtures were | aced under
Wi th periodi \g‘j\rﬂé dtaﬁ%r{@d?ﬁ)s (S er o7 ealed foérczslﬁeﬁs@ﬁ&(% + H)b 52616620, lfowmed t 0

react overnig r S} he, fi r DL nd the

M ni Kans wer emvx%zsjr?gﬂA\E}mﬁt EQ%r %glf]\%b% aé%iﬂ%ﬁ?z% g’Eégﬁv%l?f%l Fpypd:
DCM (2x), MeOd, 63385, Hahdo,DCM.tdx). For resin 1 b, a washing sequence of
DCM  MeOH (2x), DCM (2x), Et3NDCM (1:3, 3x), DCM (2x), DW, 1 M NaOH DVF
(1:5, 3x), DW (3x), MeOH (3x), and DCM (3x) was used. The M ni Kans were
dried under 20 vacuum and taken on in Step B. Step B. Peptide Coupling
Wth Pi' Amno Acids To separate flasks containing the sorted M ni Kans was

added DVF (3 Coiubiatérf@rghentis 1Eh 3 BIVoidAsOPECirfifipiifisn0 acid (2.5
eq) and 1-hydroxy-7- 25 azabenzotriazole Te added and m xed
until dissol ved, d@enetal MethedBpr opyl carbodiinmide (DIC) (3 eq) was added.
The cont gigners were placed under argon and agitated at roomtenperature
overnight. The filtrates were poured off, and the M niKans were washed
with DM (3x), MeQ@dhémdx), DCM (2x), and DMF (2x). The M ni Kans were taken
directly on to Step C

15 The combinatorial building block, 8, is prepared using the following method. The boc-
protected thiazolidine carboxylic acid, 1, is treated with allyl bromide in the presence of
NaHCO:; to yield the boc-protected thiazolidine allyl ester, 2. Deprotection of boc-
protected allyl ester, 2, with HCI (g) in EtOAc gives the HCl salt of the thiazolidine
allyl ester amine, 3, which is treated with TEA and coupled to 4 in the presence of

20  HOBT and DCC to give the building block precursor, 5. Deprotection of the building
block, 5, with 4N HCl yields the phenol, 6. Loading the building block, 6, on to



30 WD 02/ 100845 PCT/ US02/ 18548 -131- Step C. FMOC Deprotection A container
of MniKans in DMF and piperidine (254 with a total reaction volune of 3
nmL/ M ni Kawonaaoesgst at ed under argon at room tenperature f@CHE2N33A8L €s.
The filtrate was renoved, and the reaction procedure was repeated. The 5

M ni Kans were filtered and washed wi th DME2Z3x), MeOH (2x), DCM (3x), and
DMF, and taken directly on to Step D. Step D. Peptide Coupling Wth

FMOC- APNS FMOC- Al | ophenyl nor st ati ne (APNS) (3 eq) was added to the flask of

M ni K 10 |
DI ?:I (§n§ eq) %/\Cg;,gy&gﬁogggh{{ %ek}tr&%ggoalrdé 8 $' Igeiog d@?s aﬁf%@ﬁﬂiﬁg “ég? % at ed

at room t enpefobwirgs meneer.rif }ghiolysﬂihﬁld@aﬁtlﬁrﬂd&dml il'cd)ﬁcﬁ e agivhiddts 1M fiffans
wer e washed w h (3x), MOH (3x), DCM (3x), and DWMF. FMOC deprotection
was carried 7 nDysrediment wihhé0%aectyl ehilatidesinwehsiroesBidsCinktthoBVE ( 3x) |

MeOH (2x), vacuum a tep E or F.
Step E. Pepti g g’%ﬁ“ﬁf. Heet&}){llﬁﬂﬁédéée%cz “f%res°85§+r§a ﬂﬂtggRée iﬁt‘%ﬂﬁlpﬁ‘@seﬂ%
sorted M Bi Kasfdhir @MEse(lﬁaﬂh bW ¢GRI, toMRE] d (3
eq), HOBT hydr ate %4 eq), anyél (3 méld,r:gt @Hgﬁ%ﬁgggrlopgg?gph@{egg%a%ﬁ m de
hydr ochl ori de F@M@}lafés“@reaqlrlﬁetf héherrlydlﬁtSh@hrmeg@mfair@chpaM&ré HPigon at
roomtenperature for 3 hours. After filtration, the M niKans were washed
with DVF (3x), MeOH (3x), and DCM (3x), dried under vacuum and taken on
to Step G 25%cheare IF. C eavage and Processing OF The H V Anal ogs The

i ndi vi dual M nKans were sorted into cleavage racks and a solution of 25%
TFA in DCM (3 nL/ M nKan) was added. The racks were agitated for 1.5 hours.
The individual filtr s and DCM rinses were col |l ected, concentrated, and
purified by HPLC to pwgvide the final conpounds. 30 { 02/ 100845

PCT/ US02/ 185%@)( Jkow N ao B
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The synthesis of the HIV protease combinatorial library was carried out in the
following fashion. The allyl ester was removed by treatment with Pd[PPh;]4 and
NMM in anhydrous THF to give carboxylate 9, which was treated with

15 pentafluorophenol, pentafluorophenol trifluoromethyl acetate and pyridine in DMF to
yield the pentafluoro ester, 10. The pentafluoro ester 10 was treated with various
primary amines in a 96-well plate format to give amides 12. The final products were
cleaved from the polystyrene crowns with TFA to give products 13. Each product was

analyzed by LCMS and HPLC. The following table typifies compounds synthesized by

20  this combinatorial method.



-132- Table 3 0 0 o
0 H3CAC-0 H3C \,CGp N N H3C
OH O NH HOON2HDYSHSC S' -1 NH / -
H 3C H3C --

|_'f~l
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Table 1
P2’ Expected Observed %
Mass Mass Inhibition
LCMmS)
HO *
NH, 529 552(Na’) 38
CH,
HN O 528 529(MH") 4
HzN/\/O/O“ 591 614(Na’) 18
HC, N 555 578(Na”) 19
HC oy :
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0]
e © <I:H3
o 656 B56(MH™) 8
o
H;«J\Q\N}‘;
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H,C
CH, 541 564(Na") 63
H,C
CH, NH,
HN___~__OH 529 552(Na’) 49
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Scheme 3: Solid Phase Synthesis Of HIV Protease Inhibitors (AG 1776 Analogs)
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The solid phase combinatorial synthesis of HIV protease inhibitors was
performed using the IRORI Directed Sorting Technology. Commercial 4-formyl-3-
5  methoxyphenoxymethyl polystyrene resin 1a (PS-MB-CHO, Argonaut Technologies)
or 4-formyl-3,5-dimethoxyphenoxymethyl polystyrene resin 1b (PL-FDMP resin,

Polymer Laboratories) was loaded into individual Minikans.

Step A. Reductive Amination With P,” Amines

10 To separate flasks containing sorted MiniKans was added DCM (3
mL/MiniKan). The appropriate primary P, amine (3 eq), sodium
triacetoxyborohydride (5 eq), and acetic acid (3 eq) were added, and the mixtures were
placed under argon, agitated with periodic venting at room temperature for 1 —2 hours,
and allowed to react overnight. For resin 1a, the filtrates were poured off and the

15 MiniKans were washed with DCM, MeOH (2x), DCM (2x), Et;N/DCM (1:3, 3x),
DCM (2x), MeOH (3x), and DCM (4x). For resin 1b, a washing sequence of DCM,
MeOH (2x), DCM (2x), EtsN/DCM (1:3, 3x), DCM (2x), DMF, 1M NaOH/DMF (1:5,
3x), DMF (3x), MeOH (3x), and DCM (3x) was used. The MiniKans were dried under
vacuum and taken on in Step B.

20
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Step B. Peptide Coupling With P, Amino Acids
To separate flasks containing the sorted MiniKans was added DMF (3

mL/MiniKan). The appropriate FMOC-protected amino acid (2.5 eq) and 1-hydroxy-7-
azabenzotriazole (HOAT) (3 eq) were added and mixed until dissolved, and 1,3~

5  diisopropylcarbodiimide (DIC) (3 eq) was added. The containers were placed under
argon and agitated at room temperature overnight. The filtrates were poured off, and
the MiniKans were washed with DMF (3x), MeOH (3x), DCM (2x), and DMF (2x).
The MiniKans were taken directly on to Step C.

10 Step C. FMOC Deprotection
A container of MiniKans in DMF and piperidine (25%) with a total reaction
volume of 3 mL/MiniKan was agitated under argon at room temperature for 45
minutes. The filtrate was removed, and the reaction procedure was repeated. The
MiniKans were filtered and washed with DMF (3x), MeOH (2x), DCM (3x), and DMF,
15 and taken directly on to Step D.

Step D. Peptide Coupling With FMOC-APNS
FMOC-Allophenylnorstatine (APNS) (3 eq) was added to the flask of MiniKans
in DMF (3 mL/MiniKan). After dissolution, HOAT (3.5 eq) and DIC (3.5 eq) were
20  added. The mixture was placed under argon and agitated at room temperature
overnight. The reaction was filtered and the MiniKans were washed with DMF (3x),
MeOH (3x), DCM (3x), and DMF. FMOC deprotection was carried out as in Step C,
and the MiniKans were washed with DMF (3x), MeOH (2x), DCM (3x), dried under
vacuum and taken on to Step E or F.
25
Step E. Peptide Coupling With P, Acids
To separate flasks containing the sorted MiniKans in DMF (3 mL/MiniKan)
was added the appropriate P; acid (3 eq), HOBT hydrate (4 eq), and (3-
(dimethylamino)propyl)ethylcarbodiimide hydrochloride (EDAC) (3.5 eq). The
30 reaction was agitated under argon at room temperature for 3 hours. After filiration, the
MiniKans were washed with DMF (3x), MeOH (3x), and DCM (3x), dried under

vacuum, and taken on to Step G.
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Step F. Cleavage and Processing Of The HIV Analogs

O NOHry N 0 11 N

The individual MinKans were sorted into cleavage racks and a solution of 25%

TFA in DCM (3 mL/MinKan) was added. The racks were agitated for 1.5 hours. The

5 individual filtrates and DCM rinses were collected, concentrated, and purified by HPLC

to provide the final compounds.
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- 135 BIOLOG CAL EVALUATION Cells and Virus 5 T-cell lines, CEMSS, and
Mr-2, and viruses H V-1 RF and H V-1 NL4-3 (pNL4-3) were obtained fromthe
Nat i onal Wwesi2ivesdses of Health (Al DS Research and Ref er enceTReSHQgRSHS
Program Bethesda, MD). H V-1 NL4-3(184V/L90M was derived froma clinical
i sol ate that exhibited the protease inhibi2®f-resistance associ ated
substitutions 184V and L90M by cloning of an reverse

transcri ptase-pol ynerase chain 10 reaction anplified fragnent into the

uni que Age | ndCl§pe | restrictiongites of pNL4-3. Cydopathic effect
%E Sé

(CPE) i1 nhi bit} S The abili fi, compounds to priéef cell s agai nst

HV infectio T¥asured by the-MIdZdye reduction mepildd essentially as
described (See Pawweél s, R Bal zari riN 5 J. Baba, M gck, R Schols, D
Herdewi j n, P. Desmytef, nJ. and De @sreq,o E. 1988, " Rapi

and aut gmtecdfs
tetrazol i um based’ COINQ)LIHBt ric assay w i on nti-
conpounds,". J Virol Met hods. 32 NMQ ow, S Ki ser R
Fine, D L. Bader, J Sho ker nd Boyd M R 1989. " New
sol ubl e-formazan assay f V.1 cy opat hic effects: application to
hi gh-fl ux screening of syntlhetic and natural 20 products for AlIDS-antiviral
activity". J. Natl. Cancgg’ Nngt . 81:577- 586). Subject cells were infected

with test vir S, at an noi of O. 025 to 0.819 or nock infected with medi um
only and add &l 2 x 104 cells p "ewel | into 96 well ﬂa"tes cont ai ni ng

hal f-1o0g dil of test conpo Si x days later, of XTT (Img/mM
XTT tetrazoli .02 nM phenazi nelpef hosul fate) was adl to the wells
and the pl ate# rei ncubat 8d for f ur 125 O~ abi He 9, cas determ ped
by the amount onggﬂﬂ;fpf\qa%‘amer oduCed, RI\;:E@EEIHU fied n

spect rophot orret{i €al I'y by absor ban at 450 nm Data fr LPEHassh wer e

expressed as thgpercent of formazan produced in conpound-treated cell S
conpared to for'mazan produced in wells of uninfected, conpound-free cells.
The fifty perodent effective concepsration (EC50) was c@l culated as the

concentrati o onpound 30 that GI‘*ect ed an increas nHat he percentage of
formazan prod n in infected, nd-treated cel 50% of that
produced by usmi éegt ed, c rrpound f e, cells. The 50%c tOXI city
concentration (&C5M) cul ate jﬁe concentrati§ vﬁ) 02/ 100845
PCT/ US02/ 18548 y §N/ N
F E 3/
F L E
OH OH OH

CH, CH, cH,
o} o] o
HN HN HN
Br
HO":0 o HO"0 o Ho\zo o
\/Lk \)J\ /\/\CH3 \/U\



- 136 conpound that decreased the percentage of formazan produced in

uni nfected, conpound-treated cells to 50% of that produced in uninfected,
conpound-woer/10ed45s. The therapeutic i ndex was cal cul at ecdayussenrgdg ng t he
cytotoxicity (CC50) by the antiviral activity (EC50). 5 Susceptibility
assays Conmpounds were tested in phenotypi@9susceptibility assays at
Virologic, Inc., (See Petropoulos C J., Parkin N.T., Linoli K L., Lie
Y.S., Win T., Huang W, Tian H, Smth D., Wnslow G A, Capon DJ,

VWit conb JM H00, "A novel pheno E)I c drug 10 susceptidai | | ty assay for
human i mmuno |ency virus typ Anti m crob Agen ciehenot her
44(4):920-928)" usi ng the assay r| bed here. M- ZHN | were infected
with either H 4- 3 QP-HWV-1 N | 84V/ L9OM), and in bat ed in &he
presence of 1ak(7\’(‘)g dilutio N/r‘esf\c/orrpoundg hree days}l ater,
culture super tants were «collecte nd' virus productio m Aed by
p24 ELI SA, was assayed. Percent 154 nh| bition was cal cuIQed ds p24
concentration in conpound-treated sanples as conpared tFO i nf ect ed,
conpound-free, control S. Inhibition of viral replication is determ ned by

. OH OH .
measuring redietion in H'V p24 pr emt in the culture grnatant, using a
Beckman- Coul t /924 HI V-1 Ag ElIA o@nd follow ng th | i ed protocol
Absor bance i sw© ead on a NBgﬁﬁmcro € reader (Dynex Té% ol ogi es). The

e concery

EC50 was 20 ¢ g (ém( jttlon of _compoun®rhat effected a
decrease in the-p24 uction by j NEd, ound-tr N o 50%

of that produc“ed by infected, conpaund-free . H VA_:Prof eas
Assay 25 Ki's for the inhi bitors of¢ HI V-1 protease weregdet erni ned usi ng a
resonance enepgy transfer (RET) agsay. A nutant formqf this enzyme (Q7S)
is used for @, assay because i cs nore stable agal @;H aut o- prot eol ysi s
than the wl je) pr ot ei n. This is first part o| purified as
i ncl usi on bOdI : romcel | ¢l ysate. HN | s therf ubI i 2 n 8M ureg and
passed t hr ougt OQcSephar oe col umfA <Phar ITBCI a) for 30H

i

purification. Ta.r e~ b proteln a|n|ng di
into 50mMM SOdI um phcﬂ;pha 7.0, </On1\/IHNaCI nivi DT‘I</and {10%
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Scheme 3: Solid Phase Synthesis Of HIV Protease Inhibitors
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WO 02/100845 PCT/ US02/ 18548 -137 The commercially avail abl e pepti de _
substrate (Ml ecular Probes Cat. # H2930) RE(EDANS) SQONYPI VOK(DABCYL)R i's
used to aggeRgoenati vity and Ki's. This peptide is cleaved@uaibiigagi vely
by HV-1 Pr at the Tyr-Pro bond. The EDANS fluorophore absorbs at 340nm
and emts at 490nm The reaction is carrigghout in a 96 5 well plate in a
total volune of 100L and is run for 12 mnutes at 37C under steady- state
conditions with 5M substrate and 2nM active di mer enzyne concentration. The
literature value Kmfor this substrate and enzyme is 103 +/- 84M (See
Mat ayoshi, et al., "Novel Fluorogenic Substrates for Assaying Retroviral
Prot eases by Resonance Energy Transfer," Science 247, 954 (1990)). The
buffer for this reaction is 0.1M sodium acetate 10 pH 4.8, 1 MNaC, 1 nM
EDTA, 5nmM di tSehemieSdixperimadsh di net hyl sul f oxi de and 1rrg/hrr1 B_ov:j_ne serum
al bumi n. I nhibiti curyes are fit using the Myrrison tight binding
equati on. Exanpl eolﬂf(?.sokéﬁasﬁf:o’(l&iwt%\? S SE@fd{WrﬂWteE%Og@ﬁmB@g@ g gi\/p A8A3
.7 0.37 i . - 104 0. 8
0,23 0,036 AS I 0" Soe "GNty FRIRE et Srie Fistiiting) hrimerdighMomutas 1 |
Al4 0. 44 0. 052thxyPhertoxymethyllfbl gstfredBrodib6l HPEIMB-CBS, AtZorfauPTdehfoRgRsP- 102*
Al8 0.38 0. 1%:13 4-formyl-3,5-dimethoxyphenoxymethyl polystyrene resin 1b (PL-FDMP resin,

Polymer Laboratories) was loaded into individual Minikans.

10 Step A. Reductive Amination With P, Amines
To separate flasks containing sorted MiniKans was added DCM 3

mL/MiniKan). The appropriate primary P, amine (3 eq), sodium
triacetoxyborohydride (5 eq), and acetic acid (3 eq) were added, and the mixtures were
placed under argon, agitated with periodic venting at room temperature for 1 —2 hours,

15 and allowed to react overnight. For resin 1a, the filtrates were poured off and the
MiniKans were washed with DCM, MeOH (2x), DCM (2x), EtsN/DCM (1:3, 3x),
DCM (2x), MeOH (3x), and DCM (4x). For resin 1b, a washing sequence of DCM,
MeOH (2x), DCM (2x), EtsN/DCM (1:3, 3x), DCM (2x), DMF, 1M NaOH/DMF (1:5,
3x), DMF (3x), MeOH (3x), and DCM (3x) was used. The MiniKans were dried under

20 vacuum and taken on in Step B.

Step B. Peptide Coupling With Py’ Amino Acids
To separate flasks containing the sorted MiniKans was added DMF 3

mL/MiniKan). The appropriate FMOC-protected amino acid (2.5 eq) and 1-hydroxy-7-
25 azabenzotriazole (HOAT) (3 eq) were added and mixed until dissolved, and 1,3-

diisopropylcarbodiimide (DIC) (3 eq) was added. The containers were placed under

argon and agitated at room temperature overnight. The filtrates were poured off, and

the MiniKans were washed with DMF (3x), MeOH (3x), DCM (2x), and DMF (2x).

The MiniKans were taken directly on to Step C.



10 0.442 A20 0.13 0.03 7 0.147* A21 1.9 0.717 A22 0.32 0.061 0.226*
ﬁég 0.65 0.072 A24 0.18 0.104 0.831 A25 5.8 0.248 A26 0.38 0.119 0.321*
A27 0.62 Wo0R2A0MEs 02/ 100845 PCT/ US02/ 18548 138 Exanpl e N®CTAVS®2/18648 ( nM)
Ave CPE ECJO (mM) EC50 or 1C50 (mM) A28 < 0.1 0.041 A29 < 0.1 0.117 A30
1.1 0.507 0.829* A31 < 0.1 0.041 A32 < 0131 0. 045 0.486 A33 < 0.1 0.577
A34 < 0.1 0.Q36 A35 < 0.1 0.017 0.063 A36 0.59 0.519 A37 0.13 0.161 A38
0.17 0.078 0.401 A39 0.27 0.367 A40 1.2 0.275 A4l 1.6 0.527 A42 0. 23

0. 126 0. 307 SM}Q’COF%COD%EIJOt&ﬁénO 14 0.022 0.472 A45 0.51 0.165 A46 0.31
0.091 0.79

A container of MiniKans in DMF and piperidine (25%) with a total reaction
volume of 3 mL/MiniKan was agitated under argon at room temperature for 45
minutes. The filtrate was removed, and the reaction procedure was repeated. The
5 MiniKans were filtered and Washed with DMF (3x), MeOH (2x), DCM (3x), and DMF,
and taken directly on to Step D.

Step D. Peptide Coupling With FMOC-APNS
FMOC-Allophenylnorstatine (APNS) (3 eq) was added to the flask of MiniKans
10 in DMF (3 mL/MiniKan). After dissolution, HOAT (3.5 eq) and DIC (3.5 eq) were
added. The mixture was placed under argon and agitated at room temperature
overnight. The reaction was filtered and the MiniKans were washed with DMF (3x),
MeOH (3x), DCM (3x), and DMF. FMOC deprotection was carried out as in Step C,
and the MiniKans were washed with DMF (3x), MeOH (2x), DCM (3x), dried under

15 vacuum and taken on to Step E or F.

Step E. Peptide Coupling With P, Acids
To separate flasks containing the sorted MiniKans in DMF (3 mL/MiniKan)
was added the appropriate P, acid (3 eq), HOBT hydrate (4 eq), and (3-
20 (dimethylamino)propyl)ethylcarbodiimide hydrochloride (EDAC) (3.5eq). The
reaction was agitated under argon at room temperature for 3 hours. Afier filtration, the
MiniKans were washed with DMF (3x), MeOH (3x), and DCM (3x), dried under

vacuum, and taken on to Step G.

25  Step F. Cleavage and Processing Of The HIV Analogs
The individual MinKans were sorted into cleavage racks and a solution of 25%
TFA in DCM (3 mL/MinKan) was added. The racks were agitated for 1.5 hours. The
individual filtrates and DCM rinses were collected, concentrated, and purified by HPLC
to provide the final compounds.

30



A47 2.3 1.813 A48 0.19 0.417 A49 1.2 0.13 A50 0.26 0.224 A51 1.3 0.667
A52 37 B'1 2.5 0.905 B2 0.78 0.369 B3 4 0.409 B 8 0.31 0.095 0.405* B4
1.7 0.551wBE2i0648. 508 B6 1.6 0.589 B7 1.9 0.68 BS 1.5 FUTATD2/1840 < 0.1
1.1 Bl | 1.2 1.175 1.716* B12 0.45 1.398 B13 19% 64nM B14 3.7 3.054 B15 2
1.086 B16 < 0.1 0.298 1.754 B17 0.42 0.53324.579 B18 0.29 0.457 B19 < 0.1
0.124 1.369 B20 2.1 0.427 WO 02/ 100845 PCT/ US02/ 18548 -1-39 Exanple No.
Ave. K. (nM Ave CPE EC50 (mM) EC50 or 1C50 (mM) B21 4.6 0.598 B22 1.8
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BIOLOGICAL EVALUATION
Cells and Virus
5 T-cell lines, CEM-SS, and MT-2, and viruses HIV-1 RF and HIV-1 NL4-3

(pNL4-3) were obtained from the National Institutes of Health (AIDS Research and
Reference Reagent Program, Bethesda, MD). HIV-1 NL4-3(184V/L90M) was derived
from a clinical isolate that exhibited the protease inhibitor-resistance associated
substitutions 184V and L90M, by cloning of an reverse transcriptase-polymerase chain

10 reaction amplified fragment into the unique Age I and Spe I restriction sites of pNL4-3.

Cytopathic effect (CPE) inhibition assays
The ability of compounds to protect cells against HIV infection was measured
by the MTT dye reduction method, essentially as described (See Pauwels, R. Balzarini,
15 J. Baba, M. Snoeck, R. Schols, D. Herdewijn, P. Desmyter, J. and De Clercq, E. 1988,
“Rapid and automated tetrazolium-based colorimetric assay for the detection of anti-
HIV compounds,”. J Virol. Methods., 20: 309-321 and Weislow, O.S. Kiser, R. Fine,
D.L. Bader, J. Shoemaker, R.H. and Boyd, M.R. 1989. “New soluble-formazan assay
for HIV-1 cytopathic effects: application to high-flux screening of synthetic and natural
20  products for AIDS-antiviral activity”. J. Natl. Cancer Inst. 81 :577-586). Subject cells
were infected with test virus at an moi of 0.025 to 0.819 or mock infected with medium
only and added at 2 x 10* cells per well into 96 well plates containing half-log dilutions
of test compounds. Six days later, 50 pl of XTT (1mg/ml XTT tetrazolium, 0.02 nM
phenazine methosulfate) was added to the wells and the plate was reincubated for four
25 hours. Viability, as determined by the amount of XTT formazan prodgced, was
quantified spectrophotometrically by absorbance at 450 nm. Data from CPE assays
were expressed as the percent of formazan produced in compound-treated cells
compared to formazan produced in wells of uninfected, ycompound-free cells. The fifty
percent effective concentration (ECsq) was calculated as the concentration of compound
30  that effected an increase in the percentage of formazan production in infected,
compound-treated cells to 50% of that produced by uninfected, compound-free cells.

The 50% cytotoxicity concentration (CCsp) was calculated as the concentration of
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CHO compound that decreased the percentage of formazan produced in uninfected,

compound-treated cells to 50% of that produced in uninfected, compound-free cells.
The therapeutic index was calculated by dividing the cytotoxicity (CCsg) by the

antiviral activity (ECsp).

Susceptibility assays
Compounds were tested in phenotypic susceptibility assays at Virologic, Inc.,

(See Petropoulos C.J., Parkin N.T., Limoli K.L., Lie Y.S., Wrin T., Huang W., Tian H.,
Smith D., Winslow G.A., Capon DJ, Whitcomb JM. 2000, “A novel phenotypic drug

10 susceptibility assay for human immunodeficiency virus type 1,” Antimicrob Agents
Chemother 44(4):920-928) or using the assay described here. MT-2 cells were infected
with either HIV-1 NL4-3 or HIV-1 NL4-3(I184V/L90M) and incubated in the presence
of serial 0.5 log dilutions of test compounds. Three days later, culture supernatants were
collected and virus production, as determined by p24 ELISA, was assayed. Percent

15 inhibition was calculated as p24 concentration in compound-treated samplés as
compared to infected, compound-free controls. Inhibition of viral replication is
determined by measuring reduction in HIV p24 present in the culture supernatant, using
a Beckman-Coulter p24 HIV-1 Ag EIA kit and following the supplied protocol.
Absorbance is read on a MRX microplate reader (Dynex Technologies). The ECsy was

20  calculated as the concentration of compound that effected a decrease in the p24
production by infected, compound-treated cells to 50% of that produced by infected,

compound-free cells.

HIV-1 Protease RET Assay

25 Ki’s for the inhibitors of HIV-1 protease were determined using a resonance
energy transfer (RET) assay. A mutant form of this enzyme (Q7S) is used for this assay
because it is more stable against auto-proteolysis than the wild-type protein. This
enzyme is first partially purified as inclusion bodies from cell lysate. It is then
solublized in 8M urea and passed through a Q-Sepharose column (Pharmacia) for

30  further purification. To refold this protein, samples containing Q7S is dialyzed into
S0mM sodium phosphate pH 7.0, 50mM NaCl, 10mM DTT, and 10% glycerol.
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The commercially available peptide substrate (Molecular Probes Cat. # H-2930)

RE(EDANS)SQNYPIVQK(DABCYL)R is used to assess activity and Ki’s. This
peptide is cleaved quantitatively by HIV-1 Pr at the Tyr-Pro bond. The EDANS
fluorophore absorbs at 340nm and emits at 490nm. The reaction is carried out in a 96
5 well plate in a total volume of 100pL and is run for 12 minutes at 37C under steady-

state conditions with 5uM substrate and 2nM active dimer enzyme concentration. The
literature value Km for this substrate and enzyme is 103 +/- 8uM (See Matayoshi, et al.,
“Novel Fluorogenic Substrates for Assaying Retroviral Proteases by Resonance Energy
Transfer,” Science 247, 954 (1990)'). The buffer for this reaction is 0.1M sodium acetate

10 pH4.8, IM NaCl, iImM EDTA, 5mM dithiothreitol, 10% dimethyl sulfoxide and
Img/ml bovine serum albumin. Inhibition curves are fit using the Morrison tight

binding equation.

Example No. Ave. K; (nM) Ave CPE ECsp (mM) ECsg or ICsp (mM)
A3 1.7 0.37

A4 4.1 0.591

A5 2 0.433

A6 0.22 0.036

A7 0.49 0.104 0.832

A8 0.23 0.036

A9 4 0.565

Al10 51 > 1

All 19 0.93

Al2 1.7 1.09

Al3 44.1 > 1

Al4 0.44 0.052 0.071*
Al5 10.9 0.13

Al6 0.63 0.134

Al7 < 0.1 0.045 0.102*
Al8 0.38 0.193

Al9 10 0.442

A20 0.13 0.037 0.147*
A21 1.9 0.717

A22 0.32 0.061 0.226*
A23 0.65 0.072 -

A24 0.18 0.104 0.831

A25 5.8 0.248

A26 0.38 0.119 0.321%*
A27 0.62 0.072
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Example No. Ave. K; (nM) Ave CPE ECsq (mM) ECsp or ICso (mM)
A28 < 0.1 0.041

A29 < 0.1 0.117

A30 1.1 0.507 0.829%
A3l < 0.1 0.041

A32 < 0.1 0.045 0.486
A33 < 0.1 0.577

A34 < 0.1 0.036

A35 < 0.1 0.017 0.063
A36 0.59 0.519

A37 0.13 0.161

A38 0.17 0.078 0.401
A39 0.27 0.367

A40 1.2 0.275

A4l 1.6 0.527

A42 0.23 0.126 0.307
A43 0.35 0.561

Ad44 0.14 0.022 0.472
A45 0.51 0.165

A46 0.31 0.091 0.79
A47 2.3 1.813

A48 0.19 0.417

A49 1.2 0.13

AS0 0.26 0.224

A5l 1.3 0.667

AS2 37

Bl 2.5 0.905

B2 0.78 0.369

B3 4 0.409

B8 0.31 0.095 0.405*
B4 1.7 0.551

BS 1.6 0.508

B6 1.6 0.589

B7 1.9 0.68

BS§ 1.5 0.552

B10 < 0.1 1.1

Bl11 1.2 1.175 1.716*
B12 0.45 1.398

B13 19%@64nM

Bl4 3.7 3.054

B15 2 1.086

Blé6 < 0.1 0.298 1.754
B17 0.42 0.534 1.579
B18§ 0.29 0.457

B19 < 0.1 0.124 1.369
B20 2.1 0.427




NCONLSDNI ., H214 10 ONRCCM FiC~ 1 FAC p-N OH ~-S The fol |l ow ng
conpounds have been prepared according to the procedures described herein
and have denmaristsuat ed the noted activity: 5 Wil e the i nveti/usenzhgsas been
described in terns of preferred enbodi nents and specific exanples, those
skilled in the art wll recognize that varjous changes and nodifications
can be nmade through routine experinentation w thout departing fromthe
spirit and scope of the invention. Thus, the invention should be understood

as not bein b Or 1 ] i ot as—bern
dotined by f [E’lﬁ?ﬂ,&e.. ook BE K TREHT TRETHE & ﬁwmxﬂdsﬁb AT
PCT/ US02/ 185 143— VELEPAIL M1 A 9 nuncL having the Fornmula |: 8. RZ
REXOON B2 Rl y- NISNRs ORBIBROIRS wherein Rl is a 5- or
6- menber ed 23 cyclic chHdcyclic on 1 erocyclic group, wherein said
car bocyclic |[@B24het erocyc] 56 group is|9agrated, partidlTy unsaturated o
fully unsatymgsed and is|2ynsubstitufqdoeer substituted by ome or nore
sui tabl e sutikkfyents; 2> pS a sub5tlﬁqh§u atkyt—group,—asubstituted—or
unsubsti t ut HA Renyt—gt IR

B28 153

B29 0.12 1.256

B30 1.1 1.227

B31 1.5 1.316

B32 4.9

B33 1.2 1.286

B34

B35

B36 < 01 0.615

B37 0.11 0.736

B38

B39 0.16

B40 2.8 1.396

B41 0.15

B42 0.73

B43 0.2

B44 0.76 0.629

B45 19.7

B46 12.5

B47 6.9

B48 12 > 3.2

B49 17.2

C1 0.38 0.627 0.427

C3 1.3 0.5

C4 4.2

C4 69

C5 3.2

Cé6 < 0.1 0.164 1.475

C7 7.9

C8 0.26 0.447

C9 0.34 0.233

C10 36

Cit 1.1 1.562

D1 <0.01 0.052 0.601

D3 0.5 0.162 1.954

D4 0.7 0.016 1.954

*ICso (mM) Data was determined at Virologic Inc against the 461, 84V, 90M virus



substituted or unsubstituted al kynyl group, a substituted phenyl group, a
substituted phenylal kyl group, a substituted or unsubstituted
phenyl al kesydz21@6sasip or a substituted or unsubstituted phawadokss group,
R2' is Hor a substituted or unsubstituted C1-C4 al kyl group; R' Xis ,
wherein R is Hor one or nore suitable syfgstituents; Zis S, O SO SO,
CH2 or CFH, R3 is Hor a substituted or unsubstituted Cl-C4 al kyl group;
R4, R5, R6 and R7 are independently selected fromH or a Cl1-C6 al kyl group;
and R8 and R8' are independently selected fromH, halo, a Cl-C4 aliphatic
group or a Cl-C4 halo-substituted aliphatic group; where any of said
substituted al kyl ,TielfsBowine@b kdWHav Ol HS A or
nore suitable substltuentsg p?%élded tﬁgt saf%ﬁgig%gﬁ%h HH@ Pgﬁeﬁgﬁo cyclic
het er ocycl oalq@wrlbedlhéltemmltﬂVGélbmensltatQﬂthhebedaamWy group contains at | east
two heteroatons when R2 is a WD 02/100845 PCT/ US02/ 18548 -144 substituted
phenyl group, a substituted phenyl al kyl group, a substltuted or
unsubstitutefl phenylalKenyl grogp of a SObptTtured or urnsubstytuted
phenyl al kyny] group; or provided| tha saiq pl kyl , al kenyl or &l kynyl nDiety
I o]

of said substit MQUSTRUGTUREY! ,| KiheECa! KENMOLSTRIPOYUNREKY Y| Kar|oge, i b3
substituted by one or nore substftuepts selcted fron1 hal o or ketp or
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nmet hyl ; or a prgd ug, mphar utficalfy acceptabL saLty,b aymeceutijcal |y

active netabplite, phar méceutical Iy acceptable solvﬁte thdreof.| 2. A
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R7 RL'11~-HNR6 OR Z R4 R5 wherein: R is a 5- or 6-nenbered

nmonocyclic cycl oal kyl, cycl oal kenyl, aryl, heterocycl oal kyl,

het er ocycWweal2kieosss or het eroaryl group, where said cycl oalAclyS02/18548

cycl oal kenyl, aryl, heterocycloal kyl, heterocycl oal kenyl or heteroaryl

group is unsubstituted or substituted w-tig1 -one or nore substituents

i ndependently sel ected from al kyl, hal oal kyl, am no, cyano, hal ogen,

hydr oxyl , al koxy, haloalkoxy, aIkernedloxy, di - hal oal kyl enedi oxy, aryl oxy,

cycl oal koxy,[ cycroat Ryt atkoxy;—Jcyct xy—eyetoateryalikoxs

het er ocycl ogl koxy, heterocycl ogl kyl|al koxy, heterocycloalkenyloxy,

het er ocycl odl kemOILBTRYCTURE er daky!|o | k :

aryl carbonyl|oxy, heteroaryl carbg anxsE/,n allKdyl ym no, é}émklEam noK,l Le%gfm

al kyl sul f onyt=—aryt+sut-fonyis a!!,!3"'“"“"'cn+ne——alkvlfh-n hal oal Kyl tNj
any tHe O k;()}5g5ll kyI ene, yl, cycl dal Ryaf, 0.723

and arylthiqgq, wherei
het erocycl ogl kyl , herergaryMnoileti gs pregs | 0 a ove SLbstltuents

are further sub%tgt t dgby one qr ngre grﬁL selected frof

Q)

WO 02/ 10084 P 02/ 54% - 145 allkyl, ‘5r yTep nltro, am no,
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nmer capt o, al[fRytthio, faroatkytti—g=gndg—ary|lithto c*eups, R2sla-su i ed
al kyl group, a subst ut ed Q§%ursﬁﬁétitqﬁ%w: alkeﬁ group, or ja 1.1} 1.114
substituted]o sﬁlt L@d‘albynyl group, ¥£FU _Jﬁld MA, al kenyl or
al kynyl grOLp | t or branched ¢f d ere said
substituted alk kyn)I groyp is substl uted one ¢r norg
substi tuent s |ndepen tly sele ?qsfq (g n ;%jrox"'
al koxy, haloalkoxx {yl oxy, cyclogl koxy cycloalk&#alkoxy, '
cycl oal kenyl|o T;ﬁy. __eqéialloxy, het ¢focy Ugmx
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het eroaryl novieties present in the above substituents are further
substituted by one or nore groups independently selected from al kyl,
hal oal kyl woheliogsan, hydroxyl, al koxy, hal oal koxy, al kyl t mcx/@see/18548
hal oal kyl thio groups; R2, is H nethyl, ethyl or propyl, where said nethyl,
ethyl or propyl is unsubstituted or subsi4xuted by halo or hydroxyl; R' X
is, wherein Rk is Hor one or nore substituents independently selected
from hal ogen, al kyl, hal oal kyl, al koxy, hal oaI koxy, hydroxyl,

al kyl enedi oxy, dr - hat oar RKytreneoy Ho—thaeyHai-Rey—al-tay -l
and haloalky|thio; Zis S, O SQ SOp, r CFH, R3 is H R4, R3, R6 gnd
R7 are i ndeppndMOLSTRUGKURE f rfomk;H yl e

i ndependent |y sel ected from H, al oge(r;E,rCs MOWO@FO maﬁy K’ | ECs

di hal o- met hy—amd—tr—tatomrety a—p+ad y actiyve
met abolite of phar utically ﬁf@e sal t 30.5he 3.2
conpound accprdin 18548 - 146
hi azgl yl

i o cRaj , erejn: WO , S

Rl i s phenyl Q@@:@ idi nyl] isoX | / [ :

tetrahydrof ufanyl, furdn$ls thilenyl| or tdt dﬁ%'gam nyl ,| wherje sai ¢

phenyl, pyrrplyl, pyrrolidi nyI i soxjazol yli, azerl yt ™ thi ach yl,

t et rahydr of up anyt, Tbeanyl T ':”Iy?' ey 3(ﬁ§aoulyw Opy- daL. AyH+—HS
d

unsubstituteld or substi tu d wi th nie or re sub ﬁ ue mceﬁ@r&eﬁt%ﬁ
selected fro vl sh oal kyl ,| hallogen, |dnd hydroxy?

al kyl group,| a m%{ieﬂz or ursubstitute C@’& kenyd groyp, orf a
substituted jor Unsubstituted Cl-C6 4l kynyl gr otip, wher<in sai g al kyl,
al kenyl or alkynyl oup 1S a ~r1r3a1' gttt branchegd—_—charned—group—tand
where said sjubstituted al allkenyl or 4 kynyl g p i s subdti Culfed by

kyl
one or nore @ ﬁw@é pgnderft | y sele&éﬁ\ Mg\(gﬂ Hal oggn and
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R2 isla suljstitufed
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The following compounds have been prepared according to the procedures

described herein and have demonstrated the noted activity:

5 While the invention has been described in terms of preferred embodiments and
specific examples, those skilled in the art will recognize that various changes and
modifications can be made through routine experimentation without departing from the
spirit and scope of the invention. Thus, the invention should be understood as not being

limited by the foregoing detailed description, but as being defined by the appended

10 claims and their equivalents.



X

R5, R8 and RS8'

or

to claim2, wherein: R is phenyl, whet43 said phenyl is substituted with
one or

is

wherein RX is H, halogen, or alkoxy; Zis S, 0, CH2 or CFH, R3,

met hyl woor/1a08as odr ug, pharnmaceutically active netabol i tRETOWS02/18548 _
pharmaceutically active salt or solvate thereof. 4. The compound accordi ng

nore substituents independently selected from al kyl, hal ogen or

hydroxyl; R2 is a Cl1-C6 al kenyl group or a Cl-C6 al kynyl group, wherein
said al kW@@Lngal kynyl group is a straight or branched chai ned group,
where said alkenyl or alkynyl group is unsubstituted or is substituted by

one oOr
- 147-

co
Z

npound having the Fornula I:

RQ

nore hal ogen substituents; R2, is H WO 02/100845 PCT/ US02/ 18548

R4,

are each H and R6 and R7 are independently selected fromH

and

Xis wherein Rx is H Zis S R3, R4, R5, R$ and R8' are each H
and R6 land Hrcampowxthaving thglFormylak prodrug, phar maceutical ly active
nmet abolite or pharmaceutically actl ve sal t or 9I vate thereof. 5. A

5

R I
wherein:

R'is a 5- or 6-membered mono-cyclic carbocyclic or heterocyclic group, wherein said
carbocyclic or heterocyclic group is saturated, partially unsaturated or fully unsaturated and is
unsubstituted or substituted by one or more suitable substituents;

R? is a substituted alkyl group, a substituted or unsubstituted alkenyl group, a
substituted or unsubstituted alkynyl group, a substituted phenyl group, a substituted

phenylalkyl group, a substituted or unsubstituted phenylalkenyl group or a substituted or
unsubstituted phenylalkynyl group,

R?is H or a substituted or unsubstituted C,-C4 alkyl group;

X

&

Xis \ f’; , wherein R* is H or one or more suitable substituents;

Zis §, 0, SO, SO,, CH; or CFH;

R’ is H or a substituted or unsubstituted C-Cy alkyl group;

R4, R5, RS and R’ are independently selected from H or a C,-Cg alkyl group; and

R® and R¥ are independently selected from H, halo, a C,-C4 aliphatic group or a C;~Cy4
halo-substituted aliphatic group;

where any of said substituted alkyl, alkenyl or alkynyl groups are substituted by one or
more suitable substituents;

provided that said 5- or 6-membered mono-cyclic heterocycloalkyl,

heterocycloalkenyl or heteroaryl group contains at least two heteroatoms when R? is a

OO/ON~RZ R R HNR6 OR3



RS wherein: R is a 5- or 6-nmenbered nono-cyclic cycloal kyl, cycl oal kenyl,
aryl, heterocycl oal kyl, heterocycl oal kenyl or heteroaryl group, where said
cycl oal kywo eyobsaal kenyl , aryl, heterocycl oal kyl, het er oyalwsabhgsayg! or
het eroaryl group is unsubstituted or substituted with one or nore
substituents independently selected from al kyl, hal oal kyl, am no, cyano,

hal ogen, hydroxyl, al koxy, hal oal koxy, al kyl enedi oxy, di hal oal kyl enedi oxy,
aryl oxy, cycl oal kyl oxy, cycl oal kyl al koxy, cycl oal kenyl oxy,

cycl oal kamytiacd Yu¥nvi r . rocycl.oal kyl al koxy..

het er ocycl oal I?e?%él %};(ryé% lﬁétg gyﬁlﬁ%égﬁ%glﬁ%ﬁgﬁ%ﬁ’y, squﬁép%gqrm@},htuted

al kyl carmyenylatieyyl groy erar substytatedyor uhﬁib@ﬁmﬁddyﬂlféﬁ*lbﬂtwtl dup; 3k Kyl am no,
di al kyl am no, kat.o al kc)(I sul fonyl, aryl sul fonyl, alkyl carbonyl am no,

al kyl thi o, hal"8%0RY thahsaid alkel alkenylorglkymmlemeiety ofsaid substithied mhinplalkyd) kyl ene,

|, . . I ieti t in_th
Above subsipin o EhERKENEBG i SURETH Grse rirs St hras peleieh Py
sel ect echdlo arkend;loyl , hal oal kyl, aryl, nitro, am no, alkylam no,

di al kyl am no, hal o en,zgydroxyl, al koxy, hal oal koxy, aryl oxy, nercapto,
al kyl t hi o, haﬂr‘a‘éﬂ%gﬂkam sihstitntsd phenpl gypuuprsphewd 100iLOEB4E BTS2/ 18548

-148 R2 | i I Qup, a substit ut phenyl al kyl group, a
subst t (S Aot BhER R EDERE BICHE el ¥ by E Py Brcatubra et or
unsubst isubsteaenphehyl thhikyalylor gde@i); Where said al kyl, al kenyl or al kynyl

noi ety of said phenyl al kyl, phenyl al kenyl or phenylal kynyl group is a
strai ght or IYakEeag.chaimacentieally, acreptablessalt, phartagduticelinydtive meanbofiyd, or wher e
said ne i nsubstituted or substituted with halo or
hydr oxy!F @acggﬁijlf%h,y%é\%eﬁa%?é’ngo&qa%ﬂqeﬁo r one or more substituents

i ndependently selected from hal ogen, al kyl, hal oal kyl, al koxy, hal oal koxy,
hydroxyl , al kyl enedi oxy,  di - hal oal kyl enedi oxy, al kyl am no, di al kyl am no,

al kyIthiQO and® fRMPRINHavisigshe Poinaulgl: O, SO, SO, CH2 or CFH, R3 is H, R4,

R3, R6 and R7 are independently selected fromH or nethyl; and R8 and RS,
are independently sel ected fronkh,Rﬁ%Iogeno netﬁyl, nmonohal o- net hyl ,
0 o) N\RZ'
BN @
1
R N N R®
3
ORRM/%C\Z
5

R I
wherein:

R'is a 5- or 6-membered monocyclic cycloalkyl, cycloalkenyl, aryl, heterocycloalkyl,
heterocycloalkenyl or heteroaryl group, where said cycloalkyl, cycloalkenyl, aryl,
heterocycloalkyl, heterocycloalkenyl or heteroaryl group is unsubstituted or substituted with
one or more substituents independently selected from alkyl, haloalkyl, amino, cyano, halogen,
hydroxyl, alkoxy, haloalkoxy, alkylenedioxy, di-haloalkylenedioxy, aryloxy, cycloalkoxy,
cycloalkylalkoxy, cycloalkenoxy, cycloalkenylalkoxy, heterocycloalkoxy,
heterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloalkenylalkoxy, heteroaryloxy,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, alkylamino, dialkylamino, keto,
alkylsulfonyl, arylsulfonyl, alkylcarbonylamino, alkylthio, haloalkylthio and arylthio, wherein
any of the alkyl, alkylene, aryl, cycloalkyl, heterocycloalkyl, heteroaryl moieties present in the

above substituents are further substituted by one or more groups independently selected from



di hal o-met hyl and tri-hal onethyl; provided that said 5- or 6-nenbered
nono-cyclic heterocycl oal kyl, heterocycl oal kenyl or heteroaryl group
cont ai ns WO d2aae45t wo het eroat ons; or provided that said adaywsozaskenyl or
al kynyl noiety of said substituted phenyl al kyl, phenyl al kenyl or
phenyl al kynyl group is substituted by-bife- or nore substituents sel ected
from halo or keto; or provided that said substituted phenyl group or
phenyl noiety of said substituted phenylalkyl, phenylalkenyl or
phenyl al S nore bstituents .. ot her than
dﬂ%ﬂ%&al&'ﬂ%ﬂ' Pard1S n 60 Sthnidd 5&9139%&(9 1?1 aming. Slg }’%éoj‘%ﬂn%lk?ﬂ by

hal o or . Where’sal d one’or’nore su

sel ect edlaiqaﬁwymyloay kyitreaphy, ciliopghad, leoalqultkl%halaky{mo Mepgal koxyal kyl,
alkylcarbony qulkox yal kyl , ryl oxyal k Ky thloalkyl
m%rsu o

hal oal kyl t hi ﬂkﬁlagrrew, a selpﬁﬁ@tad rayunsubmtn@waugphyl group, or a

al kyl amggg ycl oal kenyl
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hydr oxylstra@hkmd;tandhadl ohdikakatougldegnyl oxy, al kynyl oxy, al kyl enedi oxy,
aryl oxy, cycl oal ko cl oal kyl al koxy, cycl oal kenyl oxy,

cycl oal kenyl arhe efwug ﬂ&sé?m/ﬁikldaﬁlk@w or fllsyet goopupl 1s>auusym¢d<wgne or more

het er ocy, cloalken | al het oxy

al kyl car ﬁ%ﬁmﬁéﬁf&éﬁ%ges%o nyﬁxﬁ' N W}n@a i;}f%‘i%?

PCT/ usozn/anoamgy, arylbd) cyaloylko Ry, RoEshlkyRIKOYY,CFERAMELAXYy é&%ﬁ{ﬂ( nyl,
cycl oal kyl carbonyl , ¢ gloalk?*cgrbon§loxyyqﬁcyc oéﬂk%ofggg?g J%}

het er oargicEosyglonlipxy, %F&W@P?lkdwmyhmcycml@@bxw IquroarchIaﬂgehylalkoxy,

het b
ot or oo SRS AR, A RBS RSP R AT sy iswBrd, ¢ hi oket o,
sul f o, ai-}ksdlﬁﬁ‘ymﬁlkyl@}ylm IR0 G, Ay 1tHAS yﬂcﬂ{&é}emynﬂl%tg%\ﬂﬁy&ha@in%b%ﬂﬂéo

het eroaryl am no, di al kyl am no, al Kyl am nocar bony

cycl oal R Ybrﬁlﬁmslaalﬂsw; aryhpyqlaﬁikyiommwm httetoeydogdkylohd:tkmbmaimgr enyl
het er oa bon Ianlnothlocarbonl
cycl oal &&{ am nglf 'T[‘t%c))egg\{ BERVH %e }iﬂvﬁ R ?Bﬁﬁﬂ? ubStituted by one o morg |
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di al kyl am not hi ocar bon[v3 al kyl sul’fonyl, “aryl sul f
arylsulﬁ@ﬁthfﬁﬁh?k@BW bimgreurisno, cycl oal kyl car bonyl ami no,

aryl car bonyl cl oal kyl car b heter ryl car bonyl am no,
al Kyl t hi oc;r ony a%eﬂg e{hg%ﬁ %@Pﬂy%’h‘?ﬁe&é@%ﬁﬁ% Stg‘Verf propy ?S dhsubstituted or

aryl thi @lﬁiﬁtlﬁﬂm}ﬂb}a}ﬁm@@r hywégnocycl oal kyl t hi ocar bonyl am no,

het er oaryl t hi ocar bonyl am no, al kyl sul fonyl oxy, aryl sul fonyl oxy,

al kyl sul f onyl am

AN
Xis , wherein R* is H or one or more substituents independently

‘e

selected from halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-
haloalkylenedioxy, alkylamino, dialkylamino, alkylthio and haloalkylthio;

Zis S, O, SO, SO,, CH, or CFH;

R’is H;

R* R’,R®and R7 are independently selected from H or methyl; and

R® and R¥ are independently selected from H, halogen, methyl, monohalo-methyl,
dihalo-methy! and tri-halomethyl;

or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or

solvate thereof.

3. The compound according to claim 2, wherein:



aryl sul fonyl am no, nercapto, alkylthio, haloal kylthio, arylthio and

het eroaryl thi o groups, wherein any of the al kyl, al kylene, aryl,

cycl oal kyWwo travesuscycl oal kyl , or heteroaryl noieties presamtusovigag above
substituents are unsubstituted or substituted by one or nore groups

i ndependently sel ected from al kyl, halo4d kyl, hal ogen, hydroxyl, al koxy,
hal oal koxy, alkylthio and hal oal kylthi o groups; or a prodrug,
pharmaceutically active netabolite or pharnaceutically active salt or

; ?\L\r@f edg;re; gﬁl@‘;lls 9%1; }gﬁ?ﬁwl i x’ aQ@ylt gy‘%ﬁ&g{n ﬁl&%ﬁﬂ?%ﬁt&?mrguranyl
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henyl | di
Cot 2y dbtrbh izl a@ayfurwl,tt@mammwmmamyl s

unsubst i {dtseh ’#Q% 908, re substi ts independently

sel ect ed fromtlg (]Lé Et?}thfé{c)iiﬂkﬁ"q)ﬁ \a %I‘SéHbStI HESH) AR nt ylﬁﬁleF@g °§h§§¥1r tut ed
phenyl alhajdallgﬂdiamgew‘&'nﬂmyaﬁjx@l -al kyl noiety of said subst it ut ed phenyl al kyl
group is a straight or branched chain alkyl noiety, R2, is H nethyl, ethyl

or propyl, V\H%rlé a subsiityied pay] ereupyAl substitpied py unswsmmedlﬁétﬁla alkcﬁﬁjl @ioup, or a

bst i 845 PCT/ US02/ 185 ""RXis ,
it et b ALt 12, O AP RS PO EROR R kB o, s

and R8, isaetraightorfbraehel 8GimackriRp, ane | ndependent |y selected fromH or
methyl; provided that Rl is selected fromisoxazolyl, pyrazolyl, thiazolyl
or tetrahydr¥py $%§4bﬁ?tﬂte%bﬂealkm}d{ of alkymyd geal iy lsubspynatb)j o, ortrlirazol yi

t et bsti t ut bstituted th-
Cubsti { oont RO BB R AR ot hd SBangy | " hal ogon, and

hydr oxy! mheﬁ@RQHlﬁm&n$ubé&yEuted or unsubstituted phenylalkyl group or
provided that Rl is selected fromphenyl, pyrrolyl, pyrrolidinyl,

i soxazol yl yraE&
N 'f

X is *, wherein R® is H, halogen, or alkoxy;
Zis S, 0, CH; or CFH;

R3, R4, R, R® and R? are each H; and

R®and R are independently selected from H or methyl;

or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or

solvate thereof.

4, The compound according to claim 2, wherein:

R'is phenyl, where said phenyl is substituted with one or more substituents
independently selected from alkyl, halogen or hydroxyl;

R?isa C-Cg alkenyl group or a C,-Cg alkynyl group, wherein said alkenyl or alkynyl
group is a straight or branched chained group, and ‘

where said alkenyl or alkynyl group is unsubstituted or is substituted by one or more
halogen substituents;

R*is H;



thiazolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl
when R2 is a substituted phenylalkyl group and said phenyl noiety of said
substi t ut wd @zheesss al kyl group conprises one or nore sSubstAdTUEsI2E83a8 her
than hal o or nmethyl, where said one or nore substituents is independently
sel ected fron1ha|oa|ky|, am no, hydroxy47- al koxy, hal oal koxy,

al kyl enedi oxy, di - hal oal kyl enedi oxy, cycl oal kyl al kyl oxy, di al kyl am no,

al kyl sul fonyl and al kylthio; or a prodrug, pharnaceutically active

met abol ite or phainmaceutically active salt or solvate thereof. 7. The
conmpound accordin\(t claim5, wherein: Rl is phenyl, where said phenyl is
substituted with E;;:%; nore substituents independently selected from

met hyl , hal ogen o Oxyl; R2 is a substituted phenyl al kyl group, where
sai d al kyl noXesy of said whebshiR*uis® phenylal kyl group is a straight or
branched chain. al ky noiety, where said phenyl noiety of said substituted
phenyl al kyl d$ conprises one or nore substituents other than halo or
met hyl , mhereRS@ydRoanQ RFQﬁ@e tﬁ?d uents is independently selected from
trlfluoronethyl anlno roxy 1 al koxy, al kyl enedi oxy, di-fluoro-
aIkernedloxyR myERo@@anyhthﬂoxy, di - met hyl - am no, nethanesul fonyl and
methylthio; R2' is t Qr eth¥ WO 02/ 100845 PCT/ USO2/ 18548 - 151
RO Xis , wrfEraéirﬂdeg ngrfllﬁceutchlby agliyg mefabalifg oRpharRipceRB:allREstivR salt B8 and
R8' are LGk tHere@f @ prodrug, pharnaceutically active netabolite or
pharmaceutically active salt or solvate thereof. 8. The conpound, prodrug,
phar maceutical |y acceptable salt, pharmaceutically active netabolite, or
phar mace t|Cﬁ£ g acceptable sal vat e according to any one of clainms 1, 2 or
5, havi BPoHpdavis thrbornpgak 0 0 O N~Rz

wherein:

R'is a 5- or 6-membered mono-cyclic cycloalkyl, cycloalkenyl, aryl, heterocycloalkyl,
heterocycloalkenyl or heteroaryl group, where said cycloalkyl, cycloalkenyl, aryl,
heterocycloalkyl, heterocycloalkenyl or heteroaryl group is unsubstituted or substituted with
one or more substituents independeﬁtly selected from alkyl, haloalkyl, amino, cyano, halogen,
hydroxyl, alkoxy, haloalkoxy, alkylenedioxy, dihaloalkylenedioxy, aryloxy, cycloalkyloxy,
cycloalkylalkoxy, cycloalkenyloxy, cycloalkenylalkoxy, heterocycloalkoxy,
heterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloalkenylalkoxy, heteroaryloxy,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, alkylamino, dialkylamino, kato,
alkylsulfonyl, arylsulfonyl, alkylcarbonylamino, alkylthio, haloalkylthio and arylthio, wherein
any of the alkyl, alkylene, aryl, cycloalkyl, heterocycloalkyl, heteroaryl moieties present in the
above substituents are substituted by one or more groups independently selected from alkyl,
haloalkyl, aryl, nitro, amino, alkylamino, dialkylamino, halogen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, mercapto, alkylthio, haloalkylthio and arylthio groups;



R R~-HNR6 ORB ZRRS 9. The conpound, prodrug, pharnmaceutically
acceptabl e salt, pharmaceutically active netabolite, or pharmaceutically
accept abl wosmleesse according to any one of clains 1, 2 oreCajudvanssag t he
formula: R88 R2 RXOOONR2 R/ RL)~NHNRe OR3 R4 RS WO 02/100845

PCT/ US02/18548 - 152 10. The conpount4g prodrug, pharmaceutically
acceptabl e salt, pharmaceutically active netabolite, or pharmaceutically
accept abl e sol vate according to any one of clains 1, 2 or 5, having the

T L S A e oot s S arun
of at | emstbsingedbhénatkehylsebas bedsiisomcsmasstuted phenylalkynyl group;
where said alkyl, alkenyl or alkynyl moiety of said phenylalkyl, phenylalkenyl or
phenylalkynyl group is a straight or branched chain moiety;
R%is H, methyl, ethyl or propyl, where said methyl, ethyl or propyl is unsubstituted or
substituted with halo or hydroxyl;

R
/\/

X is , wherein R™ is H or one or more substituents independently
selected from halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-
haloalkylenedioxy, alkylamino, dialkylamino, alkylthio and haloalkyithio;

Zis S, 0, SO, SO,, CH; or CFH; |

R3is H;

RY, RS, R®and R are independently selected from H or methyl; and

R® and R® are independently selected from H, halogen, methyl, monohalo-methyl,
dihalo-methyl and tri-halomethyl;

provided that said 5- or 6-membered mono-cyclic heterocycloalkyl,
heterocycloalkenyl or heteroaryl group contains at least two heteroatoms; or

provided that said alkyl, alkenyl or alkynyl moiety of said substituted phenylalkyl,
phenylalkenyl or phenylalkynyl group is substituted by one or more substituents selected from
halo or keto; or

provided that said substituted phenyl group or phenyl moiety of said substituted
phenylalkyl, phenylalkenyl or phenylalkynyl group is substituted by one or more substituents
other than halo or methyl, where said one or more substituents is independently selected from
haloalkyl, ‘hydroxyalkyl, alkoxyalkyl, cycloalkoxyalkyl, alkylcarbonylalkyl, haloalkoxyalkyl,
aryloxyalkyl, alkylthioalkyl, haloalkylthioalkyl, arylthioalkyl, cyanoalkyl, aminoalkyl,
alkylaminoalkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, heteroaryl, nitro, amino, cyano, hydroxyl, alkoxy, haloalkoxy, alkenyloxy,
alkynyloxy, alkylenedioxy, aryloxy, cycloalkoxy, cycloalkylalkoxy, cycloalkenyloxy,
cycloalkenylalkoxy, heterocycloalkoxy, heterocyc]oalkjlalkoxy, heterocycloalkenyloxy,
heterocycloalkenylalkoxy, heteroaryloxy, alkylcarbonyl, alkyloxycarbonyl, alkylcarbonyloxy,



prodrugs, pharmaceutically acceptable salts, pharnmaceutically active

net abol ites, and pharmaceutically acceptable solvates defined in any one
of clai meWD 0220a55; and a pharmaceutically accept abl e carpdTerso2dsd4gient ,
vehicl e, or excipient. 12. The pharnmaceutical conposition according to
claim1l1l, wherein the conposition fuwit49er conprises a therapeutically
effective anount of at |east one H 'V infection/AIDS treatnent agent
selected fromthe group consisting of HHVAIDS antiviral agents,

i , j ts 13, The, ph i cal
compoat TP REONE ar AR Aion), BRAGABRRACN R Rar S RARS BeiboRdpey.
conpr i segclaalkjreryapdunylcidiryasidatiohl BeRoaMIEarBinydixyl BaslboaieyaRtbbir &

agent sel ect ed]P fromthe gﬁ:‘oup consi sting of non-nucl eoside H 'V reverse
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i nhi bit 4 ceutigal, co si t,i on .accordi tq claim 13,
:‘ UI’![ her 9{1:%%. igﬁrﬁgﬁ%ﬁ%hgﬁag‘gtﬁt ttﬁﬁ%ef%? g@?‘f’é‘@iy?%n%frf%&??ﬂ(g’fan&{‘°=la§é{§@f{9ne HI VvV
pr ot eas heterdeiytiohliylami¥d, BeledddPA4RifoCaa USRS larhﬁ%?a\;ﬂaén |A method of

treating a mammal i an_di sease condition nedi ated by rotease activity,
conpr i sF¥doakviaminacarbony, amslaminenankdinyl, hetsmycloalbyleninaatboayapeut i cal | y

oot ab gttt Ay B REY Bnor B ReeBoRi. phar mceut | cal 1 y

accept abygtoslRylsaimtideédrhaf], iafylanihotiiBcar®inyt R tcidydioakyRniRothi thod of
inhibiting the activity o I?HBXI pr ot ea%aé inr%)q:a subj‘ye((:)taﬁ(yn r%e%ggog?rr?@rlggf,

conpr i shefgraashtmichiecartvayidizliptonmatiosidnyh alketsiitfonylyayhoifomt, of at | east
one co r.odr har eutjcally acceptable salt, pharmaceutically
active grrlg? }aégg?l?}{f’e%W Sﬁ%%ﬁéﬁﬁﬂ%ﬁw 119 Céfg]%]g? laﬁq%en@emm avdrerbonglemine.any
one of hétaiodcldalkciboBylarkiho, &t%h?%:@ny%ﬁﬂ&%ﬁkﬁi&ﬁrb%ﬁ iig infection

by H'Vin a subject in need thereo conprising admnistering fo the
subj ect c¥lealerldpeaarhonslamjna fafdthidoasb cartanmino, dteepcg doplbvhitiocabaiahing, t 0 any

compountt PleTRbicALPy B A1 BPRPr AT R HOfhe SRUCPERIY of f oct | ve
The 0r oup conss ari g S oAl R ledh o L AR TR nERIBE FEET <. " and
ant i - i nveereinanyfahq akyl, alkylene, aryl, cycloalkyl, heterocycloalkyl, or heteroaryl moieties
present in the above substituents are unsubstituted or substituted by one or more groups
independently selected from alkyl, haloalkyl, halogen, hydroxyl, alkoxy, haloalkoxy, alkylthio
and haloalkylthio groups;
or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or

solvate thereof.

6. The compound according to claim 5, wherein:

R'is phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tétrahydrofuranyl,
furanyl, thienyl or tetrahydropyridazinyl, where said phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl,
pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl is
unsubstituted or substituted with one or more substituents independently selected from alkyl,
haloalkyl, halogen, and hydroxyl;

R? is a substituted phenylalkyl group, where said alkyl moiety of said substituted
phenylalkyl group is a straight or branched chain alkyl moiety;

R”isH, methyl, ethyl or propyl, where said methyl, ethyl or propyl is unsubstituted or
substituted with hydroxyl;
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Xis , wherein R” is H, halogen, or alkoxy;

Zis S, O, CH; or CFH;

R3, R4, RS, R®and R are each H; and

R® and R are independently selected from H or methyl;

provided that R! is selected from isoxazolyl, pyrazolyl, thiazolyl or
tetrahydropyridazinyl, where said is isoxazolyl, pyrazolyl, thiazolyl or tetrahydropyridazinyl
is unsubstituted or substituted with one or more substituents independently selected from
alkyl, haloalkyl, halogen, and hydroxyl when R? is a substituted or unsubstituted phenylalkyl
group or

provided that R' is selected from phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl,
thiazolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl when R? is a substituted
phenylalkyl group and said phenyl moiety of said substituted phenylalkyl group comprises
one or more substituents other than halo or methyl, where said one or more substituents is
independently selected from haloalkyl, amino, hydroxyl, alkoxy, haloalkoxy, alkylenedioxy,
di-haloalkylenedioxy, cycloalkylalkyloxy, dialkylamino, alkylsulfonyl and alkylthio;

or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or

solvate thereof.

7. The compound according to claim 5, wherein:

R!is phenyl, where said phenyl is substituted with one or more substituents
independently selected from methyl, halogen or hydroxyl;

R? is a substituted phenylalkyl group, where said alkyl moiety of said substituted
phenylalkyl group is a straight or branched chain alky moiety;

where said phenyl moiety of said substituted phenylalkyl group comprises one or more
substituents other than halo or methyl, where said one or more substituents is independently
selected from trifluoromethyl, amino, hydroxyt, Ci-Caalkoxy, alkylenedioxy, di-fluoro-
alkylenedioxy, cyclopropylmethoxy, di-methyl-amino, methanesulfonyl and methylthio;

R*isH, methyl or ethyl;



X is ;)
. ZisSorO;and
R’ RY, R, R®, R”, R® and R¥ are each H;

, wherein R* is H;

or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or

solvate thereof.

8. The compound, prodrug, pharmaceutically acceptable salt, pharmaceutically active

metabolite, or pharmaceutically acceptable solvate according to any one of claims 1, 2 or 5,
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R® X 0 [
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/H\ R7
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having the formula:

0. The compound, prodrug, pharmaceutically acceptable salt, pharmaceutically

active metabolite, or pharmaceutically acceptable solvate according to any one of claims 1, 2
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P R
R! H N R6
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or 5, having the formula:
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10.  The compound, prodrug, pharmaceutically acceptable salt, pharmaceutically active
metabolite, or pharmaceutically acceptable solvate according to any one of claims 1, 2 or 5,

having the formula:

R® R?
RA] X o |
O 9] N\RZ
M i
R’ H N ™, RE
OR®
R“/% z
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11. A pharmaceutical composition comprising:
a therapeutically effective amount of at least one HIV agent selected from compounds,
prodrugs, pharmaceutically acceptable salts, pharmaceutically active metabolites, and
pharmaceutically acceptable solvates defined in any one of claims 1, 2 or 5; and

a pharmaceutically acceptable cartier, diluent, vehicle, or excipient.

12. The pharmaceutical composition according to claim 11, wherein the composition
further comprises a therapeutically effective amount of at least one HIV infection/AIDS
treatment agent selected from the group consisting of HIV/AIDS antiviral agents,

immunomodulators, and anti-infective agents.

13. The pharmaceutical composition according to claim 12, wherein the composition
further comprises a therapeutically effective amount of at least one antiviral agent selected
from the group consisting of non-nucleoside HIV reverse transcriptase inhibitors and

nucleoside HIV reverse transcriptase inhibitors.

14. The pharmaceutical composition according to claim 13, further comprising a

therapeutically effective amount of at least one HIV protease inhibitor.
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15. A method of treating a mammalian disease condition mediated by HIV
protease activity, comprising administering to a mammal in need thereof a therapeutically
effective amount of at least one compound, prodrug, pharmaceutically acceptable salt,

pharmaceutically active metabolite, or pharmaceutically acceptable solvate defined in any one

of claims 1, 2 or 5.

16. A method of inhibiting the activity of HIV protease in a subject in need
thereof, comprising contacting the HIV protease with an effective amount of at least one
compound, prodrug, pharmaceutically acceptable salt, pharmaceutically active metabolite, or

pharmaceutically acceptable solvate defined in any one of claims 1, 2 or 5.

17. A method of preventing or treating infection by HIV in a subject in need thereof
comprising administering to the subject a therapeutically effective amount of a compound

according to any one of claims 1, 2 or 5.

18.  The method according to claim 17, wherein the compound is administered in
combination with a therapeutically effective amount of at least one HIV infection/AIDS
treatment agent selected from the group consisting of HIV/AIDS antiviral agents,

immunomodulators, and anti-infective agents.



~ HO+~HI / HOKS'N\ HOOOOOO HONNNHONNMNAN HOH<S'\ HH
OHAHOO& OOHO~ NNN-~"CF3 HONN/ I/ HOS. HHO4S HHOOO
~|O~- OOMDdzbbes( N\ HONN! ~N- CF3 ,/ HOHS H OH ¥#€T1/tiSob1€534© 0 O O
O HOI NHONN N HOHS'\ <OH-~S- O0O0O0O0OO0O FI NNH/ HO & H NNH
[ OH<S" \ /| OH<S" \ HW 02/100845 PGl US02/18548 - 159/ rj1 0O NOO
OO0y F~NNNNDNO/ HOH<HS, 0C OOO0OYNH NNOOON O0SHO

19. A compound selected from
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F and the prodrugs, pharmaceutically active netabolites, and

phar maceutically acceptable salts and sol vates thereof.
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, and

and the prodrugs, pharmaceutically active metabolites, and pharmaceutically acceptable

salts and solvates thereof.



