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This invention rel ates to novel conpounds as useful as H 'V protease

i nhi bi t o0 028460 t he use of such conpounds as anti vi Pel/USAgessus f or
treatment of HV infected 15 individuals. This invention also relates to
met hods of preparation of these conpounds and to internediates that are
useful in the preparation thereof. Rel ated Background Art Acquired | mune
Deficiency Syndrome (AIDS) causes a gradual breakdown of 20 the body's

i mune system as well as progressive deterioration of the central and

peri pheral nervous systens. Since its initial recognition in the early
1980's, AIDS has spread rapidly and has now reached epi dem c proportions
within a relatively limted segnent of the popul ation. Intensive research
has led to the discovery of the responsible agent, human T-I|ynphotropic
retrovirus Il (HTLV-111), now nore commonly referred- 25 to as the human

i mmunodeficiency virus or H'V. 12 Decenber 2005 WO 02/ 100845 PCT/ US02/ 18548
-2- HV is a nenber of the class of viruses known as retroviruses. The
retroviral genone is conposed of RNA, which is converted to DNA by reverse
transcription. This retroviral DNA is then stably integrated into a host

‘cel'l's chronpbsone and, enploying 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,
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HIV PROTEASE INHIBITORS, COMPOSITIONS CONTAINING THE
SAME, THEIR PHARMACEUTICAL USES AND MATERIALS FOR THEIR
SYNTHESIS
10 - BACKGROUND OF THE INVENTION

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
13 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 relafively limited
segment of the population. Intensive research has led to the discovery of the responsible
agent, human T-lymphotropic retrovirus IIT (HTLV-III), now more commonly referred

25 1:0_ as the human immunodeficiency virus or HIV.




which plays a vital role in the body's inmmune system HV infection of
these white blood cells depletes this white cell population. Eventually,
the i Mmune systemis rendered inoperative and ineffectidec.agai e various
opportuni stic di seases such as, anong others, pneunocystic carini
pneunoni WO A8 ' s sarcoma, and cancer of the |ynph ®¢gswemissaBt hough the
exact nmechani smof the formation and working of the H'V virus is not

under stood, identification of the viZus has |led to sone progress in

control ling di sease.. For exanpl t he drug azi dot hym di ne (AZT) has
been found ng? ZSC% 1?1?/% ¥8f fﬁeﬁfﬁs%?{‘?lﬁ‘nge@ﬁ%w? @‘V@V%gmsefsr EE%‘P}S‘W &F108F t he
r et r ovii§ em@erieTRNA, vithéh ikkohveiédis DNA Y redbréd Rehséi A iS rétovicgnt r ol

t hough not 'a cure, for patients afflicted with Al The search conti nues
for dr dg¥Adsihen gably integrateddnto athopteghl's cliypmoiods and, emphoyingabe mplivativee of cont r ol

of the | ) troviral replication routinely. features
post -t PSR ofthehold S el LR B b i 88 adices B el o
acconplotiehedisb YTV uppebisyo Bve agedichleVafinid) SAHE hERAY TR lyiosyt¥ b8l ds  mature
pol ypept.i.des that wi|l subsequently aid in the formation and function of

i nf ect MEYE Plays aygal rele in the Sodity inwring sysim JEsinfegtionsofdhast Whidk bloden t he nor el
product.i; | ] d. fore . inhibitors of H'V protease nmay
functi Onggiseai;eﬁ?' %hyﬁ-“b%tev(‘fer ?Fﬂng%}eoﬁt ée v Jﬁﬁl btg%fﬁénégnee 5 e’BrlFere‘b‘%mfihe transl at ed
pr-oduc timptrative dndéndffebtivetagainst vaAdusRppdrRInf P Hcas@S0eh as | hdheoBlefOVi I al

protease specifically cleavegs other structural fg]?l pegtiges at discrete
sites PBEYWRACKNS LAy phiimanta, 5.apest'y SpEROEY, andicaroer9 eém@ gystem.and enzynes,

thereby rendgaphig iehQact WebhRend @fﬂh%ﬁ)%ﬁtﬁ)ﬂ‘aﬁ@%ﬁ&ﬁn tﬁhﬁ%vs‘ﬁﬁ@ is !Nl i ti on. of

the HV proteasé by potent conpounds may prevent proviral Tntegration of
i nf ect sudeTstbodnjdhatficttion afdld vigpsthheled &r domepirpsess bf cohbiallindHhy dikedsé fRorcycl e, as

i 1 | ST T o BSS? {4 e hers Fapanute b Tutibioe B 5458 b ng mor o

readi | Yram¢aAptioatds the rettVaRSenbil B8EkhE BTV WirlS thul B ide®SReas@S bfcdnfigin currently
avai |l abl e drugs, possibly due to their specifi cgl ty for t%e retroviral

pr ot eafugiRaQtAcuig, fonpatishis affticted with YIPE oTeawersh hentipudscferdragsshaticied i n, e. g.,

Uus P 962 . . S, Patent 5,,932, ,. Australian Patent
No. _70%%_8 g} at@ﬁtapég\g% %(a&g’%{veyﬁﬁ %ﬁufec%fﬁf’ tﬁol}bﬁgt.he Q?%%’géggg’{us@r opean Pat ent
Appl i cat i onRétmvirfl refdibadshrouthitty 2apRE pece-trilatibhal processing of polyproteins.

This processing is accomplished by virally encoded HIV protease enzyme. This yields

mature polypeptides that will subsequently aid in the formation and function of infectious
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 transtated 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‘protea,se.

Related inhibitors of HIV proteases have been described n, 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




12 Decenber 2005 WD 02/ 100845 PCT/ US02/ 18548 -3- Application No.100867489.
O her related H V protease inhibitors have been described in K Yoshinura,
et al., Proct Natl. Acad. Sci. USA 96, 8675-8680 (1999 Meehbdr 200 not o, et
al., J. Med Chem, 42 1789-1802 (1999). On-going treatnment of HI V-infected
i ndi vi dugy{:§eiMobdisconpounds that inhibit HV protease hﬁ@r&rﬁﬂu&sﬂst he

devel opnent of nutant viruses that possess protesases that are resistant
to the inhibitory effect of these conpounds. Thus, to be effective, new HYV
protease inhibitors nust be effective not only against wld-type strains
of = HI V, Apelicatiarso. 40886 748t itha trelated HIVfircasy iatgbitdISkavt Bee @M ibe8 WK I NY

mut ant rains that, are sjstant to the commercially-available protease

i nhi bi tg‘r?ssh.‘m‘}&%’c%ﬂgﬁ %@F’y{‘é‘? hf,éf’@asgb {34 863G 6-8580 € NDewad To Mimetw, et abhi/bi t or s

t ar get i Med tdiemtlay, p;rgguggg?g'pgb_ both wild type and nutant strains of H V.
SUMVARY OF THE I NVENTION This invention relates to conpounds useful for

i nhi biting t(hegeeg fredtmyntof BV hfegrdindiadduals/with catipoandabit igtfibit pRVPr esent

i nventi ' onpound ving Fornula I: wherein: R is a 5- or

o monbet s 483, fhe SRR, Pead Vet spiserigrairons tapperrasinnsai g

car boc yto tietnlibithe eFeQ oY HebCootipBitiis Thidly bab@ltivP Al i}g\fltﬁotb'aﬂé aturated or
fully unsaturated and is unsubstituted or substi'tute y ONne or nore

sui t ab"@BYRss pyupt Rerpflctiyranot enly agaiiss wilduymcsualnk pf HEE, dupinust aebst i t ut ed or
unsubsty substituted or upsubstituted al kynyl group,
a subs He{ﬂgbe tﬁﬂéﬁiﬁ L%a?%sgglg h%‘ﬁgu%’%elrﬁﬂf‘%frﬂ%a"?ﬁ?éwpﬁIWF’S‘S%W(S% fhe 3

subst i tcatedraallxavsildbdd prowase dniibiesy, Abd@@dlﬁ%_l{y%lrﬁél‘é RoRinués té%t%%tgle%dr‘fo? He?"

unsubsti tut ed phenyl al kynyl group, R2 is a substitute
unsubs f‘?l}'ﬁfoéﬂt !I&thgﬁﬁgﬂpr Yeasam 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.

A first aspect of the present invention provides a compound having Formula I:

R R
8 /
R X 0
0 0 N\ R?'
J R
) ﬁ N R
or®
R4 )rz
5
R |

wherein:

R' is a 5- or 6-membered mono-cyclie carbocyelic 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; o

R is a substituted alkyl group, a substituted or unsubstituted alkeny} group, a
substitutr;d or unsubstituted alkynyl group, a substituted phenyl group, a substituted
phenylalkyl group, a substituted or unsubstituted phenylalkenyl group or a substituted or
unsubstituted phenylalkyny! grouf),

R¥isHora sub_stituted or unsubstituted Cy~-Cq alkyl group;




12 Decenber 2005 WD 02/100845 PCT/ US02/ 18548 -4 X is , wherein Rc is H or

one or nore suitable substituents; Zis S, O SO S02, CH2 or CFH, R3 is H

or a substituted or unsubstituted Cl -C4 al kyl group; R4121RcembBG08Nd R7 are

i ndependently selected fromH or a Cl-C6 al kyl group; and R$ and R8 are

i ndependeyd dyroembected fromH, halo, a C-C4 aliphatic mrrougeasssa C - C4

hal o- substituted aliphatic group; where any of said substituted al kyl,

al kenyl or al kynyl groups are substitgited by one or nore suitable

substituents prOV|ded that said 5- or 6-nenbered nono-cyclic

heterocycloalkyl,,, et erocycl oal kenyl or heteroaryl group contains at |east

"two heteroatons R2 is a substituted phenyl group, a substituted

phenyl al kyl gro tsSubstltuted or unsubstituted phenylalkenyl group or a
unsubs

substituted gy Pt WhediPRe i & ovi ded that said
“al kyl, alkenyfsor al kynyl anety X* §§¥3¥ E%%HF%? ﬁ%ﬁ?lalkyl
phenyl al kenyZ isgy, O3 56h $0al CHyoeryTFHyr oup is substitut ed by one or nore

substituent s,se cted fromhal o or. keto; or provided that said substituted
“phenyl grouéR P“ﬁﬁgé Lunspbstitied Gfpstlen givg:  phenyl al kyl

pheny! al kenyk®, g, I@%ﬂﬁ’%&éﬁ)ﬁ&%ﬂm&hﬂy&lés&dmﬁ dryiced dgngggrgﬁ%ggﬂ gaﬂ“yt abl e

substituents other than hal o or hyl, or a pro

accept abl e kiand Rpﬁa?rlﬁd@@!l@ﬁﬂélm5¢l9ct@d?qnwé¥ hal 2004-C siphatic grpdpasras,eyt i cal |y
accept eof Conpounds of Fornula | below, and or prodrugs,
pharmaggh |ca+ %ﬁ%gﬁﬂ l':grc'rré?ta.l:)ol|tes and pharmaceutically acceptable salts

and sol vat eswleftearsaif said soBYinitethilBil talkehi®r Bfk?ﬁﬁ %?&lp?%%gﬁs%m?e\é hl}% € or

i mmunodefi ci en virus (H type | | V- or t
_more su:tabf ysubst:tuents( V) typ ( ype

provided that said 5- or 6-membered mono-cyclic heterocycloalkyl,
heterocycloalkenyl or heteroaryl groupr contains at least two heteroatoms when R? is a
substituted phenyl group, a substituted phenylalkyl group, a substituted or unsubstituted
phenylalkenyl group or a substituted or unsubstituted phenylalkynyl group; or
provided that said alkyl, alkenyl or alkynyl moiety of said substituted phenylalkyl,
phenylalkeny! or phenylalkyny! group is substituted by one or more substituents selected from
“halo or keto; or‘
prOVidCd that said substituted phenyl group or pheny.l motety of said substituted
| phenylalkyl phenylalkenyl or phenylalkynyl group is substituted by one or more suitable
| subst:tuents other than halo or methyb
ora prodrug, pha:maceutlcally acceptable salt, phannaceutlcaliy active metabolite, or
pharmaceutically acceptable solvate thereof.

Compounds of Formula I below, and or prodrugs, pharmaceﬁtically actirver
metabolites, and pharmaceutically acceptable salts and solvates thereof .  *may inhibit
the protease encoded by humén immunodeficiency virus (HIV) type 1 (HIV-1) or type 2
(HIV-2), as well as mutant strains thereof. These compounds can be useful in the
treatment of infection by HIV and the treatment of the acquired immune deficiency
syndrome (AIDS) The compounds, their pharmaceuﬁcally acceptable salts, and the
pharmaceutical compositions of the present invention can be used alone or in
combination with other antivirals, immunomodulators, antibiotics or vaccines. The

‘compounds disclosed 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.




(H'V-2), as well as nmutant strains thereof. These conpounds can be useful
in the treatnment of infection by HV and the treatnent of the acquired

i mmune deficiency: syndrome (AIDS) The conpounds, theiriyhadvacesstically
acceptabl e salts,” and the pharmaceutical conpositions of the present
invention can be used alone or in conbination with other antivirals,

- I mmunonodul ators, antibiotics or vaecdanes. The conpounds di scl osed can

al so be converted to prodrugs, by derivatization, according to
conventional techniques. Methods of treating AlDS, nethods treating HV
infection aftcHERHBAscwnd pIsFIATHIRICIPVIEFHPR REOYIASE A coagy bt 5
Decenbege 20Rmu1a 1:4a Accordingly a second aspect of the present invention
provides a conpound having the Fornula I: . R RB\I/X01g70N-NR
| wherein: Rl is a75- or 6- r;d mopocyglic cycl oal kyl, cycl oal kenyl ,
aryl, heterocycl oal kyl , oad ken Br-gaet er oaryl group, where sai d
cycl oal kyl, cycl oal kenyl | kyl , heterocycl oal kenyl or
het eroaryl group i s unsu iAfUted with one or nore
substituents independently selHected fr ®, hal oal kyl, amino, cyano,
hal ogen, hydroxyl, al koxy, hanaK%bx kyl enedi oxy,

di - haloalkylenedloxy aryl oxy, cycIB | Rpxy, cycloalkylalkoxy
cycl oal kenoxy, cycl oal kenyl al koxy, hetgrocycloalkoxy,

het er ogyglegal kyl al koxy, heterocycl oal kenyl oxy, heterocycl oal kenyl al koxy,
-heteroaryloxy, al kyl car bonyl oxy, aryl carbonyl oxy, heteroaryl carbonyl oxy,
al kyl ami no,R'ds abke Gimmb\;retkemnocyclai dyyloalia)If eyefolalkeay ydrgiuhdi@soptloalkyl,

al kyl ear.bon IoaI ylthio and arylthio, wherein any .of
‘the al kY i rocy?g %‘F@ﬁgrﬁ é %9‘81 Frﬁﬁ‘?‘g ¥Fi aé‘ﬁéc?i’%‘?@é‘fﬂk’blafﬂ het er oar yl
nol et | lft&er@dyel%@mf/l, héterb&}%ioalkenyl or heteroaryl group is unsubstituted or substituted with

one or more substituents independently selected from alkyl, haloalkyl, amino, cyano, halogen,

hydroxyl, a{lkoxy, haloalkoxy, alkylenedioxy, di-haloalkylenedioxy, aryloxy, cycloalkoxy,
cycloalkylalkoxy, eycloalkenoxy, cycloalkenylalkoxy, heterocycloatkoxy,

_ 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
alkyl, haloaltkyl, aryl, nitro, amino,_alkyiamino, dialkylamino, halogen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, mercapto, alkylthio, haibalkylthio and arylthio groups;

R’ is a substituted alkyl group, a substituted or unsubstituted alkenyl group, or a
substituted or unsubstituted alkynyl group, wherein sald atkyl, alkenjrl or alkymy! group is é
straight or branched chained group, and - L

where said substituted alkyl, alkeny! or alkynyl group is substituted by one or more

- substituents independently selected from amino, cyano, halogen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, cycloalkoxy, cycloalkylalkoxy, cycloalkenyloxy, ;"‘I c&cloalkenylalkoxy, :

~ heterocycloalkoxy, heterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloélkenylalkoxy,
heteroaryloxy, alk}lamino, dialkylamino, alkylsulfonyl, arylsulfonyl, alkylsulfenyl,
aryisuifenyl, alkylthio, haloalkylthio, arylthio and heteroarylthio-groups, wherein any of the




above substituents are further substituted by one or nore groups

i ndependently selected from al kyl, haloal kyl, aryl, nitro, am no,

al kyl am no, dial kyl am no, hal ogen, hydroxyl, al koxy, ha oaldexdss aryl oxy,
mer capt o, al kylthi o, haloal kylthio and arylthio groups; R2 is a substituted
al kyl group, a substituted or unsubstituted al kenyl group, or a

substituted or unsubstituted al kynykbgroup, wherein said al kyl, al kenyl or
al kynyl group is a straight or branched chai ned group, and where said
substituted al kyl, al kenyl or al kynyl group is substituted by one or nore
subst pikyk afkenyi. st penaeh chsloatioll avtiealkénybrhc tmiaydpalkylamaerobialoaliietyl, daydr oxyl ,

| k 10Xy, | oal , | qal.ky!.al koxy,

o KOt AOLAAS B R YL BALERY L AL S0l e

het er gomps wddpleydeatlk solscted sie bRQY ﬁhl@ﬂkﬁ?ﬁ&l&%@hyhydhﬂ& E%ﬂ@(ﬁ'hﬂ%bjm{}%" al koxy,
kylsulgonyl, aryl sul'f onyl ,

het er oar yl.ox | kyl am no, dial kyl am no, a

al kyl Q%V%E%?ﬁha?o&%ﬁ &Y | al kylthio, haloallcylthio, arylthio and
het er oar yl g : i : : . = 4 al kyl ,
al kenyl , al ok F{eggf’é F‘y%ﬁ%% K &E@%‘P@&% E‘é‘%ﬁ% lesr%gg‘%’éﬁ'%tﬁ‘? Ryl
heter@&y@M@éﬁkgﬂybrhﬁhmmheteroaryl noi eti es present in the above
substituents are further substituted by one or nore. groups independently
selected fromg |, hal oal kyl, hal ogen, hydroxyl, al koxy, hal oal koxy,

al kyl t hi o and {hal gal kyl thio groups; R2 is H nmethyl, ethyl or propyl, where
sai d nethyl, ¥ propyl is unsubstituted or substituted by halo or
hydroxyl; Xisi s 7~ ,° wheh&tin RR'is torfdn®br B8R sQbstiing ifddpeddehient s

Rl ST b S o Shlt o s o 51
R R S S Bkt Rl iy 3 AR O h 1T i Re and. Rar 6
i ndependert 5§, ©e5@c3@d CHy @ CHH; hal ogen, net hyl,. nonohal o- net hyl , :
R’is H;
R, R’ R® and R7 are independently selecf_ed' from H dr methyl; and
R® and R¥ are indépendently selected from H; halogen, methyl, monohalo-methyi,
dihalo-methyl and tri-halomethyl;
or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or

solvate thereof.

A third aspect of the present invention provides a compound having the Formula I:

¥ 2
RS X o) {
0 0 N---.. RZ'
T/JL\ R’
R ﬁ N RS
OR?
R”/k\Z
5
R I

wherein:

1 ' . '
R’ is a 5~ or 6-membered mono-cyclic cycloalkyl, cycloalkenyl, aryl, heterocycloalkyl,
heterocycloalkeny! or heteroaryl group, where said cycloalkyl, cycloalkenyl, aryl,
heterocycloalkyl, heterocycloalkenyl or heteroary! group is unsubstituted or substituted with

one or more substit_uen;s_independeﬁtly selected from alkyl, haloalkyl, amino, cyano, halogen,




di hal o-met hyl and tri-halonethyl; or a prodrug, pharmaceutically active
netabolite or pharnaceutically active salt or solvate thereof Athird
aspect of the present invention provides a conpound haviawecédherdeos mul a |
RB" RR N oe-x\/ o R /\ 6 RHI ROR3 Rwhereini R is a 5- or
6- menbered nono-cyclic cycl oal kyl, cycl oal kenyl, aryl, heterocycl oal kyl,
het erocycl oal kenyl or heteroaryl grod§ -where said cycloal kyl,
cycl oal kenyl, aryl, - heterocycl oal kyl, heterocycl oal kenyl or heteroaryl
group is unsubstituted or substituted with one or nore substituents

i ndependedidxyl, skbac haechiksgrairikieh
Decenber 4?;- hydrxgxyulaﬂL al }I%J)}(]?ﬂﬁﬁdgl en fﬁg{o&ﬁc& ?ﬁ%’?’g

di hal oal® P@Eﬂei#%ycycaaa {heaxlgxy, Mﬁ@hﬂ@ko&yhetemyﬂmﬂdoky,l al koxy,
cycl oal ‘iﬁi&%c?&?%ﬂlqﬁé@ﬁdx‘}%é?&@é’ﬂcﬁl Qoloxy, ﬁetteer(r)cgfg%afkgt%(llaliko%, heteroaryloxy,

alkylearbonyloxy, 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,

baloalkoxy, aryloxy, mercapto, alkylthio, haloalkylthio and arylthio groups;

R? is a substituted pheny! group, a substituted phenylalkyl group, a substituted or
unsubstituted phenylalkenyl group or a substituted or unsubstituted phenylalkyny! group;

where said alkyl, alkenyl or alkynyl ﬁxoicty of said phenylalkyl, phenylalkenyl or
phenylalkyny! group is a straight or branched chain moiety; '

R7isH, methyl, ethyl or prOpyl where said methyl, ethyl or propyl is unsubstituted or
subsututed with halo or hydroxyl;

R
/\/
L
Xis , wherein R* is H or one or more substituents independently
selected from halo gen, élkyi_, haloalkyl, alkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-
~ haloalkylenedioxy, alkylamino, dialkylamino, alkylthio and haloalkylthio;
Zis S, 0, 50, SO,, CH, or CFH; '
R} isH;
R, R, R®and R are mdependently selected from H or methyl; and
R® and R¥ are independently selected frorn H, balogen, methyl, monohalo-methyl
dihalo-miethyl and tri-halomethyl;
provided that said 5- or 6-membered mono-cyclic heterocycloalkyl,
heterocycloalkeny! or heteroaryl group contains at least two heteroatoms; or
7 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



heterocycloalkylalkoxy,-heterocycloalkenyloxy, het er ocycl oal kenyl al koxy,
het er oaryl oxy, al kyl carbonyl oxy, aryl carbonyl oxy, heteroaryl carbonyl oxy,
al kyl am no, dial kyl am no, kato, al kyl sul fonyl , aryl sul f20¥dmber 2005

al kyl car bonyl am no, al kylthio, haloalkylthio and arylthio, wherein any of
the al kyl, al kylene, aryl, cycloal kyl 4dhet erocycl oal kyl, heteroaryl

noi eties present in the above substituents are substituted by one or nore
groups i ndependently selected fromal kyl, haloal kyl, aryl, nitro, am no,
al kyl am no, dj _ 1A | ogen, droxyl, al koxy, hal oal koxy, aryl oxy,
mer capt o, al Eﬁ/‘ﬁﬁy%@%‘f%%?ﬂ%‘?ﬁﬂ%‘ygéﬂu%?whﬁw &ipty obsnid wbstitated substi t ut ed
phenyl phenyhlkyd, phelddlkeny @hatyemir Sblp S ituted or

unsubsti t.ut ed qenylalkeggﬁ)g[oup oréélgugggﬁgﬁ%% o§%ﬂh§ﬁﬁ?PﬁFﬁ?ﬁh

phenyl aPﬁ%% 5? B apmethylhwhere said dnebiaydre sebiskimeyt isindepehdenily soi@iedfronef Sai d
phenylahmgg.lpﬁﬁ %%e henyl al yl group |s a_straight or

br anched chuz?l( n nDP(I}Qthj ,’%‘!”‘Yg{é‘“ﬁgy Wyé%atﬂ@ﬁ%@“ﬁ@%hﬂ%@ﬂ@l@bi d

met hyl| , agridxyalkyy alloylthiplkyl, faloslbyRsd vt ' A\ hal o or

hydr Oxy%lk RE. o@(&f whkgr e?n’R‘jfl isml—#oa?ﬂ%hgfealkgf’ %@%g&&%%ﬁts :

, _|hngepenll #gl“?‘w él&?'ﬁ'ﬁ aﬂ‘ﬁﬁ)‘h'ﬂf'ﬁl W@él%@balk@,?ﬁfoﬂgloeﬂkﬁgxyl, khftl oal koxy,
ydr oxy i i -hal oa enedi ox am po, dial kyl ami no,

al kyl t hi céeran%«, ol ’g’g’l 'ﬁﬁ‘%"‘ﬁﬁ’o‘;“&&f‘r}%"*é’“& 9’@85,”&569‘,0’%#!2{26 otp-plkepdorys H R4,
R, R6 dkamyReyzliglindioneaginy] oychalkesy, efcibaBmikby/, cytRiiihyiognd R8 and Rare.
[ ndepen%gft }ﬁ%oect ed fro%@, hal ogen, “net hyl , nonohal o-nethyl ,

di hal o- °ﬁl§7f¥“y %Yy heterogygioalkeny, he I@n&larlalﬁ/mw, kei¢rocysloatkemBexyenber ed
nMoNo- ¢ WetdrécybiohIRERfatiGk : lLkenyl or heteroagryl group .
‘cont ai ns ;(fcyl east two ﬁ%ﬁﬁ%ﬁé}{%ﬁg%ﬁc&ﬁﬁ%& ’iaagg'g)’é'ﬁ%r&'%’lah‘y ?’k’g}"kenyl\ or

al kyny| arploirbony! aitylcaiodlylsih StyidxytABoRN & odtkyfotonyll VATl
en a n rou IS substitute one r nor ups ecte

phenyl al loynyl 0 e dé*;’ ol bonyPREASIAEMIOR, | oo e

Cycioalkyoxycarbonyl, heteroarylcarbonyl, heteroarylcarbonyloxy, heteroaryloxycarbonyl,

from
heterocycloalkylcarbonyl, heteracycloalkylcarbonyloxy, heterocycloalkyoxycarbonyl,
carboxyl, carbamoyl, formyl, keto, thioketo, sulfo, alkylamino, cycloalkylamino, arylamino,
heterocyclealkylamino, heteroarylamino, dialkylamino, alkylaminocarbonyl,

- cycloalkylaminocarbonyl, arylaminocarbonyl, heterocycloalkylaminocarbonyl,
hcteroaxy!aminocarbonyl, dialkylaminocarbonyl, alkylaminothiocarbonyl,
cycloalkylaminothiocarbonyl, arylaminothiocarbonyl, heterocycloalkylaminetisiscarbo nyl,

| heterogrylaminothiocarbonyl, dialkylaminothiocarbonyl, alkylsulfonyl, arylsulfonyl,
alkylsulfenyl, arylsulfenyl, alkylcarbonylamino, cycloaltkylcarbonylamino, aryicarbonylamino,
heterocycloalkylcarbonylamino, heteroarylcarbonylamino, alkylthiocarbonylamind,

cycloalkylthiocarbonylamino, arylthiocarbonylamino, heterocycloalkylthiocarbonylamino,
heteroarylthiocarbonylamino, alkylsulfonyloxy, arylsulfonyloxy, atkylsulfonylamino,
aryisulfonylamino, mercapto, aikylthio, haloalkylthio, arylthio and heteroarylthio groups,
wherein any of the alkyl, alkylene, aryl, cycloalkyl, heterocycloaikyl, 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, alkylthid

and haloalkylthio groups;

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

solvate thereof.




hal o or keto; or 12 Decenber 2005 - 4d provided that said substituted
phenyl group or phenyl noiety of said substituted phenylalkyl, ‘
“phenyl al kenyl or phenyl al kynyl - group is substituted by Rcéibedvos®e
substituents other than halo or nethyl, where said one or nore
substituents is independently selected from hal oal kyl, hydroxyal kyl,
al koxyal kyl, cycl oal koxyal kyl, al kyl carbogyl al kyl , hal oal koxyal kyl , ‘
aryl oxyal kyl , al kyl t hi oal kyl, hal oal kyl t hi oal kyl, arylthioal kyl,
cyanoal kyl , -am noai kyl, al kyl am noal kyl, al kenyl, al kynyl, aryl,

cycl oal kyl, cygl oal kenyl... het erocycl.oal kyl het er ocycl oal kenyl ,

het er oaryl , _%@P’gﬁasgﬁfqr%,the@%?ﬁlg,m VHPRR fdeﬁfiﬁg ,acﬂ%ﬁcﬁlaqc’%’?@‘?/‘o‘él kenyl oxy,
al kenyl exyiprigahgy| enedi oxy, aryl oxy, cycl oal koxy, cycl oal kyl al koxy,
cycroalkenylox%% cycl oal kenyl al | coxy, heterocycl oal koxy, heterocycl oal

cyl al koxy, ~hetkarareytrabyefieatye axgunt of at lsps epe Bd¥ laRenm ylettkditym compesrdas y| oxy,
al kyl car, i r kvl carhb | oxy,. arylcarbonyl,
arylcarﬁgny %&B, a%%@g%@23$%@%§$F%%?é$%§Pﬁ§¥%%¥%%ﬁvf?mxﬁmamiang

cycl oal iphheaicbaryllpxyeptally 6o10aLKIBHNYE &1 AV of AL BHO0QRPEBT BNy |

het er oaryl car bonyl oxy, heteroaryl oxycarbonyl, heterocycl oal kyl car bonyl,
'heteroCycIodU%VPE%FB ¥ 8sagptahlstcarisEytilugal KRG ArBemRt: car boxyl
carbanoyl, fornyl, keto, thioketo, sulfo, alkylamno, cycloalkylam no,
.arylam no, heterocycl oal kyl am no, heteroaryl am no, dial kyl am no,

al | cyl ani nocayfiprisbect of el ivankiph provives alidoseydf, at feaytlaascoropamidony|

het er ocycl oal kyl am nqcar bonyl het roar%lanfnocaron%lr '

di al ky| @dmes Rhasmagautically greRiapl spiki RbaERasHiFplLY active metabolite, or

cycl oal o ROLY REAHBR Wl varcAlckhaManay BhosARd Mk asgees @s:abycl oal kyl ani net
eearbon?ﬁ%ﬁﬁﬁéterggrgﬁgnvnopﬁiogarbonyl? dialkylaninothioqargonyl,

al ky! suinfaonfpbtreartyinsadicanyt for treating p suinmeakign disgisg candiffoapdiate

al kyl carb | am | oal kyl car bonyl am no, aryl carbonyl an no,
heteroc?@?@gﬁwgkggPﬁgﬁ 1 am no, heteroaryl carbonyl am no,

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

-aryl t hi ocar bgny| am no, .het erocycl pal s i) y ]
het er oaryl t hi%b(‘f’ @ﬁ?‘f"ﬁrﬁ)fﬁl&e éﬁ(’@ 'S @%%%So@% Q%Ey{)f:g} ?%Yrslty 0%y,
al kyl sulch@pyiNpRAng, hinsubitenyy acdepablenmiicaptiamaahiiydlyhactive hal oal kyl t hi o,
arylthio and _heteroarylthio groups, .
metabolite, or pharmaceutically acceptable solvate defined in any one of the above

aspects for the manufacture of a medicament for inhibiting the activity of HIV

protease.

A seventh aspect of the invention provides the use of a compound
according to any one of the above aspects. for the manufacture of a medicament for

preventing or treating infection by HIV.




~wherein any of the alkyl, alkylene, aryl, cycloal kyl, heterocycl oal kyl, or
heteroaryl noieties present in the above substituents are unsubstituted or

substituted by one or nore groups independently sel ect ghdsamabky! ,

hal oal kyl , hal ogen, hydroxyl, al koxy, hal oal koxy, alkylthio and

hal oal kyWorR@gSoups; or a prodrug, pharnmaceutical |y @ctivse/isesgsabol ite or

pharmaceutical ly active salt or solvate thereof 12 Decenber 2005 A fourth

aspect of the present invention provbdes a pharmaceutical conposition

conprising: a therap amount of at |east one H V agent
selected from comouﬁﬁfmw&%éﬁﬁ)é‘mﬁé@ tEI‘bTa accept able salts,
pharmaceutical |y activeANs BRRFERRED ERShH Dm-{@ceut i cally acceptable

sol vates defined in any one of the above aspects and a pharnaceutically
acceptable carrier, diluent, vehicle, or ex%epl ent. Afifth aspect of the

I nvention pﬂ@&écdﬁtﬁnc@hﬁthlé%%n@m?ﬁ uéeﬁﬁ%%%gut G %‘#g}dgéﬁ{;ﬁﬁrfg%&w ite, or

pharmaceutical |l y acceptabl e sa

phar madEtgie t%depnyt the band izt hﬂhspéxnmfattdﬁfnemeﬂ thelndlety opﬁﬁ)s@tﬁer& hemabove aspects
for the, gfk%(éture of a nmedicanent for treating a mammal 1 an di sease
condltlon nme 9’ H V protease activity. A si xth aspect of the

i nvention prAgvkéiared) theld b

phar ma(ci) eut | caI I y accept alt%Iﬁne'q!elpﬁ]étlc égﬁgen%&%gtﬁtﬁ%ﬁpqr “ttsa&b‘ 3ﬁe€é“mg}§1 ¥bolite, or
phar ma ha@re@qnhcabc@tsgmng aﬁaal(d@ibmed)msrwlﬂﬂymﬁbﬂ@e stsubishieakpVve

aspect nme t for_inhibiting the activity of
H V pr%g'%éeﬁglstéem ﬁggﬁ\jg%g H%Igﬂeﬁgl@t %P‘Sg%fmm &Hteptrev‘tahalege te use of a
conpoumdenchdmﬂom@sgﬂkﬂmk@@pdﬂfamyhﬁga(;;@ye aspects. for the manufacture of

a nedi canent for.. preventing or treating infection by HI'V. 12 Decenber 2005
As used herein, the term "alky]" represents a straight- or branched-chain saturated or

unsaturated hydrocarbon, containing 1 to 10 carbon atoms which may be unsubstituted or
substituted by one or more of the substituents described below. Exemplary alkyl substituents
include, but are not imited to methyl (Me), ethyl (Et), propyl, isopropyl, butyl, isobutyl, t-
butyl, and the like. The term “lower alkyl” refers to an alky! group containing from 1 to 6
carbon atoms

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 inchude, but are not limited to ethenyl, propenyl, butenyl, allyl, penteny!
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 (propargy]) isopropynyl,
pentynyl, hexynyl and the like.

The term "carbocyclic” represents a saturated, partially saturated, or fully unsaturated
(aromatic) cyclic hydrocarbon group containipg 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 €ncompass mono-, bi- and tri-cyclic saturated, partially

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




WO 02/ 100845 PCTI US02/ 18548 -5- DETAI LED DESCRI PTI ON OF | NVENTI ON AND
PREFERRED EMBODI MENTS I n accordance with a convention used in the art, is
used in structural forrmulas herein to depict the bond {hgdedis dobe poi nt of
attachnment of the noiety or substituent to the core or backbone structure.
As used heoetmpssshe term "aliphatic" represents a sat up@e@@ssginsat ur at ed,
straight- or branched-chain hydrocarbon, containing 1 to 10 carbon atons
whi ch may be unsubstituted or substiguted by one or nore of the

substi tuent s desl%éi bed, bel ow. The term"aliphatic" is intended to
enconpady” SR TG MRE, FRrbesyelica isalseyintended imencompass bz dndei-gichic t he term

"al kyl " hh@péEsa ' - ranchegd-chai.n.saturated or ~unsaturated
hydrocargon, co%(g}pﬁivﬁ&gﬁl%l?%hf@pcog?%%ﬁ%Pg%WB‘?‘?%?GE@“@WQUbst ituted or

subst i t BtEallsptugated, or fullpnesatifatdderosiatis), iPatBNf %n%ﬁ@édrﬂ%gcl%‘?% e, Exenpl ary
al kyl s%%kittieg’ts I ncl ug{aﬁ but are not limted to nethy %,’ et hyl
(Et), propyiPif HB'FIE?F‘)VFI}‘*S #+ipdanyly ghigirgliydrorarenisa (/4. tetmblirdriaphthdlése), The ter m
"1 ower @hk¥in ant 8hEHSn taining from] to 6 carbon atons
The term" alnkale]fr/lyl re(forregggtﬁt% g%@%ﬁ%&ﬁt‘% ?J}drr‘ ”B’Fa%d%%ll'eﬁa? FRTPRF¥RIBCar bon,

~ cont ai nilhgditireit dyundersood thatimnding beroRertkor i-Cor BOBESC ea}godcl}aie é?&xé]%nho 10
car bon ﬁ%}porﬁ?er‘é\@ 1g:h rpa¥ be.. unsubstituted or substituted by one or nore of
the substitUent s YEOF vgRhlegEupmaybe sinde atapy suitakleppsitioneithé t uent s i ncl ude,
but ar ecanlsicydié. NTHeasknt @a@b inh e l: enyl . allyl. pentenyl and the
1ike. The,tgr m "al kynyl" %gﬁh élgﬂticg%g&étmrlg%%ﬁxg COB’IPE‘%@HE‘%-“E%“ S
hydroca]PQYHﬁ,a C@-Ebﬁt’lé?illﬁﬁli’tgtlm@ﬁée-g)rphmylmethylpmnz)dﬁpb}%ueﬂ]@j_pl e bonds and havi ng

2to1l T Ich be unsubstituted or substituted by one or
nor e o?c ﬁﬁéggﬂgﬁh &Fiﬁeet%}?%arggl?ﬁ? ‘ﬁée@cﬁgicmletﬁﬁndaﬂhkwﬁc moieatiherenfy al so
cont ai marie indepemicatiCAbbiRme By R br ARG MO AfRHnimem! ary al kynyl

"Cycloalkyl” represents a group comprising a non-aromatic monocyclic, bicyclic, or

 tricyclic hydrocarbon containing from 3 to 14 carbon atoms which may be unsubstituted or
substituted by one or more of the substituents described below. Exemplary cycloalkyis
include monocyclic rings having from 3-8 carbon atoms, such as cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl and the like. Ilustrative examples of cycloalkyl groups
include the following:

_ Q.D.O. DOCOACD

and

"Cycloalkenyl” Tepresents a group comprising a non-aromatic monocyclic, bicyclic, or
tricyclic hyfirocarbon 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 cyclqalkenyls include groups having
from 4—8, preferably 5-6, carbon atoms, such as cyclopentenyl, eyclopentadienyl,

cyclohexenyl, cycloheptenyl and the like. Hlustrative examples of cycloalkenyl groups
include the following: | .




substituents include, but are not limted to ethynyl, butynyl, propynyl
(propargy]) isopropynyl, pentynyl, hexynyl and the like. The term
"carbocyclic" represents a saturated, partially saturat ede.Qfibef 26b3 Y
unsaturated (aromatic) cyclic hydrocarbon group containing from3 to 14
carbon avam&/miisgh may be unsubstituted or substitut epbjlmsogm4s)r nor e of
the substituents described herei n below. The term "carbocyclic" is

i ntended to enconpass nono-, - and7tri-cyclic saturated, partially
'saturated, or fully unsaturated hydr ocar bon groups; for exanple
cycloa[kyl cycl oal Deg€ ber 2 5 WD 02/ 180845 PCTI US02/ 18548
-6- aryl grmﬂ. @ boc i i ntepded to enconpass bi -
and tri-cycli hy rbo oup 2 ch in bi nation of ring
noieties that are saturated, partlally sat ur at Ed, {1y unsaturated

(aromatic). Part| ally saturated carbocycles include, for exanple,
di hydro-arengs ( i ndanyl ) or tetrahydro-arenes (e.qg.

. tet rahydrona&W‘héﬁPéfﬁ@)tsag‘iﬂﬁ@ﬁ@nwsmwn@rmm, nmoealpmmttnscynﬁc SRyelicat i on may

occur i cle. ition, it_1s understood
t hat bondtlﬁg%hgga\%e%nga%n fmrh%% ? 903?@%5}/ fig@f%ﬁ’ Blfgewé’egv% itEedr any ot her

Subst i t Bbsituied by aad aishare gf e mb@ﬁtuerﬁﬁddmﬂﬁd Bl AN AR RS PR RPN OF L he
0 enconpass

car bocycl e. t carbocyclic-aliphatic" group I's int
al i phat ¥¢" r’%‘g tﬁ%&’b}PW@ga carbocyclic substituent (e.g., phenyl nethyl -

(benzyl), phenylethyl cycl opropyl methyl -, etc.), wherein the carbocyclic
noi ety and the allphatlc noi ety thereof may be indeper@entyy substituted
by one or noreg.suitabl e substltuents " Cycloal kyl " S a group

conprising @ ar RPN O GY &|ic, @
containing f t bon 5 Ay |
substituted by one G e 0f the & e &fd bel ow. Exenpl ary

cycl oal kyl s include m)nocycl ic rings having Trom 3 8 carbon atons, such as

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl cycl oheptyl and the
like. Illus tm@%&%acaerﬁ&%ice 2s%0 & gn!l;?a%éelé %lxe%rb?-uan?i tri-cyclic
cyc}oalkyllcycloalkenyl/aryl groups, which may be unsubstituted or substituted by one or

more of the substituents described below. HMustrative examples of such mixed bi-and tri-
cyclic groups include the following:

[@s3esRgsyesv)
0

It is understood that bonding or substitution of any bi-cyclic or tri-cyclic carbocyclic

i

or heterocyclic group described herein may be at any suitable position on any ring.

Ilustrative examples of such bonding in mixed bi-and tri-cyclic carbocyclic groups
include the following:




I nclude the follow ng: "Cycloal kenyl" represents a group conprising a
non-aromati c nmonocyclic, bicyclic, or tricyclic hydrocarbon contai ning
from4 to 14 carbon atons whi ch maybe unsubstituted or j;eyhsid.idsbed by one
or nore of the substituents described bel ow and contains at |east one

car bon- c&®@riogsubl e bond. Exenpl ary nonocyclic cycl oabdevgobssssisncl ude
groups having from4-8, preferably 5-6, carbon atons, such as

cycl opentenyl, cyclopentadi enyl, cygl-ohexenyl, cycloheptenyl and the I|ike.
[llustrative exanples of cycloalkenyl groups |nclude the follow ng: 12
Decenber 2005 4 ‘ = p=Cgent s a group

conprising a tricyclic
radi cal conta ( 18 i NQ B pEly be

unsubsti tuted i / 3 ubsti t uents descri bed
bel ow. IIIus;&g groups in Iude the follow ng: The
term "carbocyG \a @®ic
cycl oal kyl / cycl oa y be upstst i ¥ut ed or
substituted S g gel ow
[llustrative exa i xed b Ti grdups include the

following: and It is understood that bondi ng or substitution of any
bi - or hetero‘ycllc group described herein

and

» wherein R’ is any suitable substitueni.

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” 1s 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 heteracycle. 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-,




WO 02/100845 PCT/US02/18548 -8 R , wherein R is any suitable substituent.
The term "heterocyclic" represents a saturated, partially saturated, or
fully unsaturated (aromatic) cyclic group containing f{20febb@od8 ring
atonms, which includes 1 to 5 heteroatons selected from nitrogen, oxygen
-and sul f WwQ o02aneB4whi ch may be unsubstituted or substi tededkobyssene or nore
of the substituents described herein below. The term "heterocyclic" is

i ntended to enconpass nono-, bi- andgtri-cyclic saturated, partially
saturatge unsat ur at ed het eroatom contai ning cyclic groups; for

or, full
exanpl efeg?@’fig)ﬁgwg@ﬂk:ﬁ‘}) whegstin ths dptetogpdlicamojity ambihdaliphridamyittygr oups. The
ter m " h@kRhPeMBd ifdent I to__enco ss hi- and tri-cyclic
groups whi ch %Sggntjg?eﬁh gdneg! i%%ﬁ%%tgggggmo‘?quﬁﬁuﬁg@@&%@e@tﬁat are saturated,
- partially sd‘E—lg’gemcgdpalka " feptebants igraipidonipRiding als@iBted tono aﬂé(rﬁ hﬁh&a&cﬁ@t urat ed
het er ocy.cl ﬁ i hcl ude,. for exanple, dihydroheteroarenes (e.g., ’

di hydr ol'Be fié’)* msyelicrpdissl, copiining StodSrmgatoms, whigh inchideshipdt imtpoanahs ne) |

wher ei rseRigiéd r i ratlon may.occur in._any ring noiety

of the heter %@cﬁ?@’n&ggﬁ E?‘F%‘#ll,ﬁfri %%ﬁ%hl%'nﬂﬁagrq’set“(% Sttfief opFbeitiEd Bt ween any

bi - or aneior meyeaifite substwentsydebaribedbalown. AISrATY eQinfpRss o?h'é%%&;lc}bamg,l( or variable
e (i.

group nay be F%debu?t ang. suitable position of the heterocyc e., there
i's no reotritisn oy Ay motliniisdle; azetidieyl gyroldyl aipesidylgpiperpzinylst  be bonded to
t he hetRéroRdiRPE AL AALAY 4B ' r ircyCli et.erocyclic
group). ‘Izﬁ'e tgl;m " h')g’trer oc;’/ﬁ?liqag%*?{)%ag}f(?é:ﬁ"ygrt%é&%yqr%gyfwgﬁgé‘fio’foga‘%ﬁcorrpass
al i phatlitdigranbd.4-dexenyly 1 3-dxathistangl ¢ 3ioxathisagll i Buhlangie. 9., pyri dyl net hyl -,

t-hi azol - ce r ,.2005 WO 02/ 100845 PCT/ US02/ 18548 .
tetr ahi%gr 0 u‘ﬁ%’%ﬁi\]oﬁéf%’ﬁ%e@?ﬂ‘g?é:l;n%]ef‘@?’ﬁy o3 Naewi.oxglirslel2 0 letpyyland t he
al i phatli%9-mhizeiModddeey el tﬁgﬁﬂ{epﬁlﬂsﬂ%@%gﬂﬁ%é of hgtté}%%%léa&ﬁy?gmg g One or nore

sui tabl. e substjtuents.
- include the following:

9O O Q [; (5
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and

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

7 .the bond depicted as « N, ”, represents bonding to either face of the bi-cyclic moiety G.e.,
- endo or €x0). '



"Het erocycl oal kyl " represents a group conprising a saturated nonoval ent
nmonocyclic, bicyclic, or tricyclic radical, containing 3 to 18 ring atons,
which includes | to 5 heteroatons selected from nitrogeme. Y3655 and
sul fur, and which may be unsubstituted or substituted by one or nore of
t he substwa eeemnesas descri bed bel ow. Il lustrative exanpl escofsobyedsey ocycl oal kyl
groups include, but are not limted to, azetidinyl, pyrrolidyl, piperidyl,
pi perazi nyl, m)rphol inyl, tet rahydmmZH- 1, 4-thiazinyl, tetrahydrofuryl,
tetrahydropx&ﬁn 1, 3- dloxolan 1, 3-di oxanyl, 1, 4-dioxanyl,

1, 3- oxat hi ol g,%/nn ﬂletgrosy@qqlﬁeay{y;s used lgradn tomipm%ehtancmzm@nmc mpRovaled] oct yl |

azabi cyhedcddelit] B 0 oxabi cyl L] hept yl,

1,5, 9-tri azgcc ]cl g’(?gdeogy @1811 %kﬁ%bq%aﬂlé“ ¥YII§§W5§H%W§‘£§ FgY sluge

het er ocRh &40 §1¢tergammpseleatcd:ﬂrmﬂﬁmb§ﬁ1 b0/ @MMdG I fud akdNiiibly Jnaﬁbeo RRR.0 ccso

wher ei qlnﬁlbsétugédo @/ FFB dr oxyl or represents a coppound according to

For nul a ¥ APSHRg by ope Bﬁ%@eagthﬁélﬁ?sé@ém desmbedlbn@wtandeuhioher face

of t he kiontinghi i EdaYbdol De e 2005 WO 02/ 100845
nals ai Radtoh O(]caﬂmn%e e(l)l h%{er ﬂo‘%’glzﬁboﬁ ?ffél&ﬁarﬁer einto

PCT! US02/ 18548 -10- The ter rocyc

repres é?ﬂﬂoﬁyohéhetaEOGMalkﬁpylmhrdagmnps Hﬁﬂi‘m@@i}bﬁi 4.8, prie ey ?I5L5: rin®@htolnsl cyclic
radi calpy %.gmeaﬁxnlng 18 rlg ﬁtoms whi ch may inc rom1t05
het er ool Sha (e Hamp ao#]?e e %ﬁ( go@?ﬁ&éweamwothmﬁ&hﬂod whi ch may be
unsubstdnltydtoﬁdypdlhg:&tb bty iQpta Y, s described
bel ow gnd whi ch COI’]?)tal.ll r?‘g ]at Ienélfsl ﬁgﬁ{é %H@bna%ﬁggﬁ)g %? é\ﬂ"ﬁgﬁf ®het er oat om
doubl e EFIVCE%@HEIP%@@etSYOCYCIOalkGHﬂ groups include the following:
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wherein R is H, alkyl, hydroxyl or represents a compound according to Formula L.
"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 nitrdgen, oxygen and sulfur, which may be unsubstituted or substituted byone -
~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 nitrogemcon_taining heteroaryl groups deseribed herein. Illustrative examples of




nonocycli c heterocycl oal kenyl s include groups having from4-8, preferably
5-6, ring atons. Illustrative exanples of heterocycl oal kenyl groups
~include, but are not limted to, dihydrofuryl, dihydropysadyer 2005

I soxazol i nyl, dihydropyridyl, tetrahydropyridyl, and the |ike.
1l ustrawoe/1essasnpl es of heterocycl oal kenyl groups i nchedset/mdssf ol | owi ng: N
N/ NN, RRR UL OHNHNIiI, I and R Q wherein Ris H alkyl, hydroxyl or
‘represents a conpound according to Fprhula |I.. "“Heteroaryl" represents a

group ¢ risjng an ar ti c nmonoval ent nonocyclic, bicyclic, or tricyclic
r adi cal 3%8?\?’%?&'1‘3’?@’1‘3“‘1%3‘9@@ erohmitedgasthienyl cpyslylgmidazelySpihastols, atyh s
sel ect eﬁoﬁf&@[&ﬂhﬁéﬂﬁﬁﬁs Nov eyl : I L.ch mav. be unsubstituted or
substituted by one or ror eglg?ﬂa?ﬂgl,@%@#ipgruag%lgpmﬁwgwd%@pgw As used
her ei n, triagayk benae[bitbienyl ouapintht[2j3sb] tliamehreriyl) tbeledfiMmyE BReABASS the N-oxide
derivat| r N-oxide derjvatives, if the heteroaryl group contains nore
t han ongéaﬁﬁlleﬁ' 3(ra hgﬁomwy’ﬁ%dﬂywlés?lﬁwldﬁ@l% Bpendyl dawinylaisoquinolhy be f or med)
of the miikdlPgEhLRM R 2 : Oﬂ@? ﬂ | bed herein. Illustrative
exanpl es of 12 DecenberﬁZ%Oﬂgﬁ%%Z?&l%g%ﬂ %ﬁ@gﬁ@%ll

benzimidazolyl, tetrahydroquinolinyl, cinnolinyl, pteridiny}, carbazolyl, beta-carbotinyl, '

phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl,

Phenothiazinyl, and phenoxazinyl. Illustrative examples of N-oxide derivatives of heteroaryl ,

groups include, but are not limited to, pyridy! N-oxide, pyrazinyl N-oxide, pyrimidiny] N-

oxide, pyridazinyl N-oxide, triazinyl N-oxide, isoquinolyi N-oxide, and quinolyl N-oxide.
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het eroaryl groups include, ‘but are not limted to, thienyl, pyrrolyl,

i m dazol yl, pyrazolyl, fury], isothiazolyl, furazanyl, isoxazolyl,

t hi azol yl, pyridyl, pyra2|nyl pyrimdinyl, pyridazinyl s pdduhiaziony!
benzo[ b] t-hi enyl , naphtho[2 3- b]thlanthrenyl i sobenzof uranyl, chronenyl,
xant henylwop’lmnsysat hi enyl, indolizinyl, isoindolyl, ingolylessegdazol yl,
purinyl, isoquinolyl, quinonI, phthalazinyl, napht hyri di nyl ,

gui noxyal i nyl, quinzolinyl, benzothiazolyl, benzim-dazolyl,

t et r ahydr oqui ngl.i nyl C|nnoI|nyI pterldlnyl carbazolyl bet a- car bol i nyl ,

phenant hri di , jacrgd nt hr o Z Rhenazi nyl ,
i sot hi azol yl, n th| nd phe oxa ratl e exanpl es of
N- oxi de deri vatyves et.e ups ude ¢ not limted to,

pyridyl N-oxidd, pyraz}l nyl N- Xi de }pyrlmdl N OXi de pyri dazi nyl
N- oxi de, trlazﬁhyl N- &xi de, usqu|noDyI N0 de and qU|nonI N- oxi de.
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wherein R is H, alkyl, hydroxyl or represents a compound according to Formula L.

The term "heterocyclic” also to encompasses mixed bi- and tri-cyclic
heterocycloalkyl/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-cyc}ic heterocyclic groups include the following:




WO 02/ 100845 0.0.0 I N PCT/US02/ 18548 wherein Ris H, alkyl, hydroxyl or
represents a conpound according to Formula |I. The term "heterocyclic" al so
to enconpasses m xed bi- and tri-cyclic 12 December 2005

het er ocycl oal kyl /'het er ocycl oal kenyUhet er oaryl groups, which may be
unsubst i wateedorsss substituted by one or nore of the syestdstimgaiss descri bed

. below. Illustrative exanples of such mxed bi-and tri-cyclic heterocyclic
groups include the follow ng: 0 12 _pgcenber 2005 WO 02/ 100845 PCT/ US02/ 18548
-13- IIIustrFtive exanpl es of such bonding in mxed bi-and tri-cyclic
het er ocycl i Mg IS $¥amples af gechttonding il wised i-andarieyclicWblerc@idlicRroups  any

-al kenyl an groups may be optionally substituted by one or nore
sui tabl e substituents independently selected fro phenyl itro, am no,
cyano, hal ogé i R} AT

cycl oal kyl al
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In the compounds of this invention, the alkyl, alkenyl and alkynyl groups may be

sui t ablgy ' Hﬁi . In the conpounds of this invention, the alkyl,
Q%Itﬁggny %

cFoal k y, ocyttaal kenyl oxy,
eteroaryl oxy® al kyl carponyl, al kenyl car bonyl,
al kynyl oxycar bonyl ,
; @aryl carbonyl ,
gal kyl car bonyl oxy,

N
R

, Wherein R’ is any suitable substituent.

optionally substituted by one or more suitable substituents independently selected from
phenyl, nitro, amino, cyano, halogen, hydroxyl, alkoxy, haloalkoxy, aryloxy, cycloalkyloxy,
cycloalkylalkyloxy, cycloalkenyloxy, cycloalkenylalkyloxy, heterocycloalkoxy,
hgterocycloalkylaucyloxy, beterocycloalkenyloxy, heterocycloalkenylalkyloxy, heteroaryloxy,
alkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkjrlcarbonyioxy, alkenylcarbonyloxy, alkynylcarbonyloxy,
arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl, cycloalkylcarbonyl, cycloalkylcarbonyloxy,

| cycloalkyoxycarbonyl, heteroarylcarbonyl, heteroarylcarbonyloxy, heteroaryloxycarbonyl,
heterocycloalkylcarbonyl, heterocycloalkylcarbonyloxy, heterocycloalkyoxycarbonyl,
:carboxyl, carbamoyl, formyl, keto (0xo0), thioketo, sulfo, alkylamino, alkenylamino,
alkynylamino, cycloatkylamino, cycloalkenyiamino, arylamino, heterocycloalkylamino, -
heterocycloatkenylamino, heteroarylamino, dialkylamino, alkylaminocarbonyl,
alkenylaminocarbonyl, alkynylaminocarbonyl, cycloalkylaminocarbonyl, cycloalkenytamino,
arylaminocarbonyl, heterocycloalkylaminocarbonyl, heteroéycloalkenyicarbonyl,

+ heteroarylaminocarbonyl, dialkylaminocarbonyl, alkylaminothiocarbonyl,
cycloalkylaminothiocarbonyl, arylaminothiocarbony), heterocycloalkylaminothiocarbonyl,

heteroarylaminothiocarbonyl, dialkylaminothiocarbonyl, alkylsulfonyl, arylsulfonyl,




cycl oal | cyoxycar bonyl, heteroaryl carbonyl, heteroaryl carbonyl oxy,

het er oar yl oxycar bonyl, heterocycl oal kyl car bonyl ,

het er ocycl oal kyl car bonyl oxy, heterocycl oal kyoxycar bonyl 12 pecaibloxy ,

car banoyl, fornyl, keto (oxo), thioketo, sulfo, alkylam no, alkenylam no,

al kynyl amowz/ioay| oal kyl am no, cycl oal kenyl am no, ar yl simn®2/18548

het er ocycl oal kyl am no, heterocycl oal kenyl am no, heteroaryl am no,

di al kyl am no, al kyl am nocar bonyl, alkenyl am nocarbonyl,

al kynyl am arbonyl . cycl oal kyl am nocar bonyl, cycl oal kenyl am no,

aryl am ﬁ@!@&%&% \ %Hléftné’?: Gty kerbanylagmingricieloalk eanlanylamino, aryicarbonylamino,

het er oc heibRae MERERUIY m. nocarbanyl.,, di al kyl am nocar bonyl ,
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al kyl am not hi ocar bonyT", _ :

ar yl anl kyrbeliyBigacadiomylamidg teyithioyabaglakiihd Hbiot il @8tk bonylamino
heteroa;)g{!ar%m ot hi,ocar bonyl dllﬁbl'(yl am not hi ocar bonyl , al kyI'sul fonyl,
aryl sul FaRyTyiHecaronyamino, skysiliynyiosy. srybeleniey degsbegasine] 4-

| kyl nylaf : L. ag | kyl bonyl am no,
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aryl carbonyl am no,” heterocycl oa _ :
al ky! t hPBesinsangf therikg, alkayt labahiyiryihiyobalkblo oyicallies]; heterocycloalkyl,
o

aryl t hi )} no, heterocycl oal kyl t hi ocar bonyl am no,

het er oaﬁ@%@%ﬁ@%&%%ﬁﬁem 8}01%?‘2%9‘13%? indhRAhexs substitheniymayheyfiuthey

al-ky! s udbstityted nTheGalkyl, 2t RenSI Ak QY |cadTi he@l Kyt hi o, hal oal kyl thio,
arylthi o and het erogr | t h?o groug@%’eﬁ?ﬁ%g hgt?}otcﬁ%oaﬂﬁygyl , al kenyl,

al kyny| heteapgyploalksnyl. ail iap heteperybaibletenydf anef the aitye btatityts may be

het er oc teroaryl noieties npresent in_the above substituents
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cycl oal dley halodliefd carylCnitb Qmbiky, |g]]%r]ahﬁ§d§ﬂﬁga_{,féhﬁ%, g%ézgn,, hﬁr&gﬁ{ F&Q’g{jha eroaryl
u y

nmoi eties of any of the above substituentS nmay be ~option bstituted by
one or iﬂé?ﬂ@“’@%{){@% Rerepincdinthip, kaltadoithie of arylthialggps.( except for  al kyl ),
hal oal kyl, &f#b cofbdih8: ' | amino, .di al kyl.am no, hal ogen, hydroxyl,
al koxy, hal oal ﬁ%xf))/, ary ogg&mrlr@rn(l%% ugl?tﬂg‘ie%ﬂr?‘?ﬁ)%f,m ?{ahegraqc@ﬂg Ugs or
ar y|b t hi m?ygne@ppmaﬂy mbsiiltete'dq:ymel brifore buitdbiesubdiviRitslidbpbiiiRniB bR Lk Ut ed
car boc | r. het.erogcycl.i roups '

Yfonk glkﬁ ) haPoa}ky[, aﬁée/:nyl, éi.k}glyf ar%l, cycloalkyl, cycloalkenyl, heterocycloalkyl,

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

alkenyloxy, alkynyloxy, alkylenedioxy, aryloxy, cycloalkyloxy, cycloalkylalkyloxy,
cycloalkenyloxy, cycloalkenylalkyloxy, heterocycloalkoxy, heterocycloalkylalkyloxy,
heteropycl oalkenyloxy, heterocycloalkenylalkyloxy, heteroaryloxy, alkylcarbonyl,
alkyloxycarbonyl, alkylcarbonyloxy, arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl,
cycloalkylcarbonyl, cycloalkylcarbonyloxy, cycloalkyoxycarbonyl, heteroarylcarbonyl,
heteroarylcarbonyloxy, heteroaryloxycarbonyl, heterocycloalkylearbonyl,
heterocycloalkylcarbonyloxy, heterocycloalkyoxycarbonyl, carboxyl, carbamoyl, formyl, keto
(0x0), thioketo, sulfo, alkylamino, cycloalkylamino, arylamino, heterocycloalkylamino,
heteroarylamino, dialkylamino, alkylaminocarbonyl, cycloalkylaminocarbonyl,
arylaminocarbonyl, heterocycloalkylaminocarbonyl, heteroarylaminocarﬁonyl,
dialkylaminocarbonyl, alkylaminothiocarbonyl, cycloalkylaminothiocarbonyl,
arylaminothiocarbonyl, heterocycloalkylaminothiocarbonyl, heteroarylaminothiocarbonyl,
diatkylaminothiocarbonyl, alkylsulfonyl, arylsulfonyl, alkflsulfenyl, arylsulfenyl,
alkylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino, '
heterocycloalkylcarbonylamino, heteroarylcarbonylamino, alkylthiocarbonylamino,

cycloalkylthiocarbonylamino, arylthiocarbonylamino, heterocycloalkylthiocarbonylamino,




may be optionally substituted by one or nore suitable substituents

I ndependently selected from al kyl, hal oal kyl, al kenyl, al kynyl, aryl,
cycl oal kyl, cycl oal kenyl, heterocycl oal kyl, heterocycl palekapyt2pos
heteroaryl, nitro, am no, cyano, hal ogen, hydroxyl, al koxy, hal oal koxy,
al kenyl owo o2abdsynyl oxy, al kyl enedi oxy, aryl oxy, cycl oaddelsoxissss

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

het er ocycl oal koxy, heterocycl oal kyl ajkyl oxy, heterocycl oal kenyl oxy,

het er ocygl oal kenyl.al kyl pxy, het eroaryl oxy, al kyl carbonyl,
al kyl ox}éééggﬁg Pé,/arh:ﬂ“ 22 Hvigionyloxia prylsseryby) alkdsujforydarbiony | oxy,

aryl oxyggishistWlamind b cl oal.kyl car bonyl oxy,
cycl oal f?gx ycaragltl)?lﬂm,é}cﬁ@% ’Ea)rﬂgg%f ggér{%lg’rll&%’ alyﬁ}gf’ é?%@%??i{é%%é’g)}%xy,
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cycl oal Hylhadri} | ARVRP. C |.am het er.oar yl am no,
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- aryl am %Qcﬁﬁ%%g.r ggé/n%y,]’ BT Gerisy: Wr%ﬁé@kﬁi’ &th pwbipjdroaryl moieties

- het er oarfyhpof thesbove bkt | ' d}q&;q | al Kyl sul fenyl,

aryl sutfonyl . alk Isulfenyﬁ?mggvﬁg%¥¥gﬁ§ﬁﬁhm% ynggﬂ%SﬁfW%W¥no,

cycl oal%@qpe@eaw egisdl from: alkyl baloablomyriitarramino, alkylieinocdistk@ahiy) car bonyl ami no,
het ero f 1 00,8l kvl t hi ocarb |. am no, . ) :
Cycl oar R TR IS beRalil, PP SC iy bl oraritio groups.

het er ocycl o&bkerambiepiaalidxompoaits B0 thislidvdage e fak 5
PCT/ USQ2/.18548, - 15- heter g%? I tshi oc_ar‘t{)ongﬁam ngﬁﬁgﬁ%ﬁg@ﬂ%égﬁgxy
aryl sulf8yF yI}“aya‘PWéiﬂtflféﬂﬁé?nﬁﬁﬂW@mdelbﬁmhaﬁwdaranéﬂtmd) seleeted fpin0,

o L g L RN B i
moi et i EYloxyplsleatkylihivatkyl halbaticsitiSeslist, nhyeivh Ry B bR Uil BUbSt i t ut ed.
Prefer réﬁgla'r'n%{alafk?f? led%ensy?, gﬁgy}ntrl?aei\:y t, g)'r'cioalkyl, cycloalkenyl, heterocycloalkyl,
 heterocycloalkenyl, heteroaryl, nitro, amino, cyano, hydroxyl, alkoxy, haloalkoxy, alkenyloxy,
alkynyloxy, alkylenedioxy, aryloxy, cycloalkyloxy, cycloalkylalkyloxy, cycloalkenyloxy,
cycloalkenylalkyloxy, heterocycloalkoxy, heterocycloalkylalkyloxy, heterocycloalkenyloxy,
| heterogycloalkenylaiky]oxy, heteroaryloxy, alkylcarbonyl, alkyloxycarbonyl,
alkylcarbonyloxy, arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl, cycloalkylcarbonyl,
cycloalkylcarbonyloxy, cycloalkyoxycarbonyl, heteroarylcarbonyl, heteroarylcarbonyloxy,
heteroaryloxycarbonyl, heterocycloalkylcarbonyl, heterocycloalkylearbonyloxy,
heterocycloalkyoxycarbonyl, carboxyl, carbamoyl, formjrl, keto (oxo0), thiocketo, sulfo,
alkylamino, cycloalkylamino, arylamino, heterocycloalkylamino, heteroarylamino,
 dialkylamino, alkylaminocarbonyl, cycloalkylaminocarbonyl, arylaminocarbonyl,
heterocycloalkylaminocarbonyl, heteroarylaminocarbonyl, dialkylaminocarbonyl,
alkylaminothiocarbonyl, cycloalkylaminothiocarbonyl, arylaminothiocarbonyl,
heterocycloalkylaminothiocarbonyl, heteroarylaminothiocarbonyl, dialkylaminothiocarbonyl
alkylsulfonyl, arylsulfonyl, alkylsulfenyl, arylsulfenyl, aikylcarbonylamino,

cycloalkylcarbonylamino, arylcarbonylamino, heterocycloalkylcarbonylamino,

3

heteroarylcarbonylamino, alkylthiocarbonylamino, cycloalkylthiocarbonylamino,

arylthiocarbonylamino, heterocycloalkylthiocaxbonylanﬁno,_heteroarylﬂﬁocarbonyla.mino,




‘include al kyl, allcenyl, alkynyl, aryl, cycloal kyl, heterocycl oal kyl,

- heteroaryl, halogen, hydroxyl, alkoxy, alkylenedi oxy, aryl oxy,

cycl oal koxy, heteroaryl oxy, alkylthio, haloal kylthio ampbheatmbasy . The

al'kyl., al kyl ene, cycloal kyl, heterocycloal kyl, aryl, and heteroaryl

noi et i es Wéz/1ae8¢5 of t he above substituents may be optimmabdoy1ssubdstituted by

one or nore groups independently selected from alkyl, haloal kyl, nitro,

am no, al kyl am no, dialkylanino halgagen, hydroxyl, al koxy, hal oal koxy,
lthio al kyl thio or arylthio groups. For exanple, in the
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hetero%%}ag E‘Qfm“?mo gl)%groarﬁﬁléé) car bonyl, heterocycl oal kyfcar bonyl ,

het er ocyc carbon roalkyoxycarbonyl car boxyl ,

car banoyl , Ifohmulbstltk@tﬂhérﬂseﬁbes ark Rb1QoRIpRIbIS Hz'itfx the syﬁ’thﬁ%‘ A9 of this.

cycl oal. k I am 915 élﬁf?m no, heterocycl oal kyl am nd et eroaryl am no,
di al kylné |S pRhegurigated wijlea @aﬂakly Ipmﬂt’ccnng:gnobp)ﬂnyﬂ is stable to

aryl amt}{gqg@ﬁg,omﬂdt noc ar bon ter oar yl am nocar bonyl ,
di al kyl am nocar bolrll;?npgegFrE&lFam no)ta%| g%g g 8r PARGNGR At hi ocar bonyl ,

ar y| amiswisblsipotafroibe ;daononheqtenm))fd{eoﬁétkc)d C) Iiitd%ﬂem dé@i?édt}&@ﬁ{rled ate or
~hetero eItglm not h|$ %F’E di al kyl am not hi ocarbonyl, al kyl sul fonyl,
aryl sul gmpaing. Puabie FCt‘n&WW@Wetﬁﬁdﬁyﬂ welelngghdni no,

cycl Oaﬂ&)ﬁfofﬂ%ﬁﬂ@dlﬁkﬁméﬁﬁmn% W SAE bR Lol 85§92l byl sar bony! ani no,
het er oar yl car bonyl am no, & g M%Oteaﬁlg gro dre Wehlf(}i wn to

al ky t ogcskilisd i tha artexamplss ofiwhigh tay be foubdinyT. aFrean and P. Wats,
Protecting Groups in Chem:cal Synthesis (3" ed.), John Wiley & Sons, NY (1999), which is

mcorporated herein by reference in its entirety. In some instances, a substituent may be
spec:1ﬁcally selected to be reactive 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, indepéndent]y 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



aryl t hi ocar bonyl am no, heterocycl oal kyl t hi ocar bonyl am no, .

het er oaryl t hi ocar bonyl am no, 12 Decenber 2005 WD 02/ 100845 PCTI US02/ 18548
-16- al kyl sul fonyl oxy, aryl sul fonyl oxy, al kyl sul fonyl am i ucember 2005

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

het er oar Wa éw100sgs oups, wherein any of the al kyl, al kylmmaisoz/asys ,
cycl oal kyl , heterocycl oal kyl, heteroaryl noieties present in the above
substituents may be further substitited. Preferred "suitable substituents”
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e nme

conmpound. Syitable protecting groups and protecting and
de- prot ect i #ghe&ifmf dialogen sﬁf}ésltakgaém@nt@ﬂqng figzoeh bemotoaidde spisttuests.i ng gr oups

~are wels 1:0; gneiqjﬁg L in.the art: | es,of which nay be found
in T. G‘!Héeene aﬁdgfg.t ts,ﬁééh’%g%grcotaﬁy%éh@%%ﬁg%ﬁﬁ'ﬁ i cafy Q?Ht“ﬁ’ésqs (3°d
ed.), Jomeani Q)R adica, widre R 100Qbstitui 6Ms%ﬁih%%@ﬂfc?&l€ﬂl§ﬁ,%ﬁj n by
' [ uent” may be

reference in its entirety. In sone instances, a substi
speci fi c?gemc}’dg@f%e{léeﬁer?%g'llt%"qpeaéﬂ’k?’@’ m@ndﬁﬁ@maamﬁwomdﬁcamns used in
the NEtRRESR ofa dibitured GVRRIL5AD: DASE SLIGHIRLANGES  Lhe raact | on
condi ti ons convert _t_eﬁe sel ect egdgg(ggtrcﬁl ue F*‘ﬁ’?wﬁ’t%%émﬁ?ﬁ%?ﬂﬁ@ OE%%?’?ﬁquent t hat
i s eit HEPusERigacy)’ is inndedtte meena o3(8)-Roadiail wheieR isheupRinhads of

unsubstituted alkyl, cycloalkyl, aryl, heterocycloalkyl or heteroaryl group. “Sulfonyl” is

intended to mean an -80,- biradical. “Sulfeny!” is intended to mean an -SO- biradical.
“Sulfo” is intended to mean an -SO,H radical. "Hydroxy” is intended to mean the radical
-OH. *“Amine” or *amino” is intended to mean the radical -NH;. *Alkylamino” is intended to
mean the radical -NHR,, where R, is an alkyl group. “Dialkylamino” is intended to mean the
radical -NR.Ryp, where R, and Ry, 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 alky}
group. “Dialkylaminocarbonyl” is intended to mean the radical -C(O)NRaRb, where R, and
Ry are each independently an alkyl group. "Mercapto" is intended 1o mean the radical -SH.
"Alkylthio" is intended to mean the radical -SRa, where R, is an alkyl group. "Carboxy" is




this invention or is a desired substituent in a target conpound. In t
colrrpounds of this invention, Rz and R2, independently or taken together,
may be a suitable nitrogen protecting group. As indicajmst.afev@es Nitrogen
protecting groups are well known in the art and any nitrogen protecting
group thavoesoesseful in the methods of preparing the munsonnss of this
invention or may be useful in the HV protease inhibitory conpounds of
this invention may be used. Exenplarpg-nitrogen protecting groups include
cal kyl, 'StUb tituted al kyl , carbamate, urea, ani de, imde, enamne, sulfenyl,
sul f onyf! ,eni‘?dlttf’ giean Fhetr?%%:c(é&(?lée Kenowppxatyd 1gtepd}ﬂd§<pm@ary%§ dsadllcéajé ,=c3% ot o

nomeriabletd® is R | horani. cid.. .groups a
?nge grouplg#&&%%%gés&tgggg%?%?gc llpaggg'ni@r%%l&w ,{%{HECPB t_oﬂi%ﬁaﬂ € these groupzI
and nmetihdigd -EENNHantOyclmkyhiks® igintmpeal tbmash e iR@EIRRIcHdbMs1 ar € di scl ose
in 12 095 0 /102&15 PCTI US02118548 -17- T.” Greene and P. Wits,
supr a. ree#;gglgﬁllz?, < eg eé@ﬁé'aveénélsrﬁgremw@bnmeﬁogmg aglf nltgggen

t ectamag i ' S t s lnglu ut are
T R N AT E B A i e e T e SR B
Boc: t ‘eaRdeddxpiean e mdicnl i larsdy whaiy cBktuusty e defined @bove, an i
benzyl or .EMOC:  f | uor ene- 9- net hyl oxycar bonyl ),
al ky|y03§%‘§%*§§§?‘£“e<b&“avg HEEHYAbRIFEAt H&R?P%Y?f SHIRy IWOWWElaﬁbbwl )
subst | fntexcibdad izhn the RERACIARYIQ(ONE, BhdKlrerBofled pyhl batlgidd RIS et 1)
benzyl and substituted benzyl), "and the [ ke. en K i Ien
t oget h@Fesghtdn the ﬁﬂ@aﬁﬁ&ﬁsﬁ(g “Mkytamindcmgogdﬂ??‘t i; mgﬁda@tm&/df& .

ti LA Sali L do a st agbase , 2-bi s . _
?gibail L§I S| F;‘i“ﬂ"?g ?;y: e%&&%sﬁ%?ﬁt@d@%a& rfeprgiieed Rt bopdipg esent chl oro,
fl uor oﬁlraugannnmesiemdﬁ)ﬁ&lghﬁ@i-CHggmzﬁ(o)ﬁﬁeggrs?g%_ @(!aﬂaonﬁérgingglﬁfldﬁd to nean g .
heteroaré/l r heteyrocycl oal k&-{&ro-;ﬁd "Acyl" I's intende ~To nean a - )l-
“radi caf™ %‘ﬁ‘gf"e‘nﬁnl e igdigg)pyalky ) Lm@umpnesg‘nte_édiy &ie@hgélnﬁyfl oal ;xl énar yl,
et er OgtgRRbH ekt ift i §1RB ALCHSICrt, AR bminb S ML RRGHY L © ™

a .

. -O(O:Rradical,

intended to mean the radical —alkylC(O)NR.Ry, where R, and Ry, are each independently an
alkyl group. "Aryloxy" is intended to mean the radical -OR., where R, is an aryl group.
"Heteroaryloxy" is intended to mean the radical ~ORy, where Ry is a heteroaryl group.
"Arylthio" is intended to mean the radical -SR, where R.is an aryl group. "Heteroarylthio" is
intended to mean the radical -SRy, where Ryis a heteroaryl group. _
' 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 aéid, such as citric acid or tartaric
acid, amino acid, such as aspartic acid or glutamic acid, aromatic acid, such as benzoic acid
or cinmamic acid, sulfonic acid, such as p-toluenesulfonic acid or etha.nesuifonic 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




where Ris a substituted or unsubstituted al kyl, cycl oal kyl, aryl,

het erocycl oal kyl or heteroaryl group. "Thioacyl" is intended to nean a
-C(S)-Rradical, where Ris a substituted or unsubstit yedesekiohs

cycl oal kyl, aryl, heterocycl oal kyl or heteroaryl group. "Sulfonyl” is

i nt endedWMO2(48084% an - SO2- biradicaL "Sul fenyl" is int awdagol/msssyean an - SO
biradical. "Sulfo" is intended to nean an -SOZH radi cal . "Hydroxy" is
intended to mean the radical -OH v ne” or "amino" is intended to nean

the radj " am no" s intended to nean the radical -NHRa,
wher e %ﬁ@? agﬁl&éi W‘y@’c Des, B}c PKBiPefingo morpholing, emtigiperianeneaweltdse  r adi cal
- NRaRb, insfagtiesalts dangdd Bdnfdd depan n_al and is

R ok FRERART T A mitan®e iy

i ntended to _include heterocycloa grouﬁs t aken
t oget he“r"PP‘Foﬁl% alupénuar, eng bthiwm.r i ng ~that i ncl udes the anine nitrogen.

" Al koxy" isgd the ra -OR3, where Ra is an al kyl group.
~ Exenpl ary al %i’;dq%‘?%ﬁﬁe’ﬁ% P’I‘fi%?? isinkRRipn comprisingythe congotils | i ke.

"Lower depicted Py FogiubainhaP@¥ebedesdtbedOF S lek G m.l to 4 carbons.
"Al koxycar bonyl " is intended to ?rean t he glpgﬂlkgﬁlegt@?léflaﬁ%t where Ra is an

al kyl JPBRpRnds wiefy foniniibitipg thejagtivityrof éiiiuoteoe nfPoimuhd, 4o, GabemSO2Ra, Wwher e
Ra is an | enedi ' n nged to nmean t he dival ent

r adi cal CRg lsa\%?’g X nﬁ%@é dlof)ff 3&5’@@?’( nylparyl, hetergeyicloslpk  at ons on
a phe nyhletemcychzaﬁkmﬂwr heUeﬂg)y,l gg,viHere fRid dyéloﬂkﬁO roag{}mlﬁx roup.

"Al kyl noccg%g(? " Is intended to nmean the rddica NHRB-WhereR IS
an al k CIOGY G aeterncrspalkinyber detstoapil group is unselrstimtkdton substitatedl hethr adi cal

ON 1 e e d e
- O O) Nady moh0 8iR1if3ent& Hdepdah xﬁﬁ%ﬁgtgg{'%érg 3&(?18 @ear]}cﬂ%amaggq) tacyﬁné c(g%lf,ﬁt ended to

"I\/Ercaﬁ)?to" is intended to nean €Ta

mean t Edw?a)dl,l@@k?&ﬁIOﬁlkﬂhgraﬂcylhedlacyadh-@ﬂdﬂddyleﬁécﬁ% aryfeRy] Q?&Walkd 12 Decenber
2005 c(i)c?a./l 2%845 PCiT ESO 18548 -18- intended to fnean the radical -C(0)OH
" Ket 0" Kyplos Ty lnplkeny, yt‘ié’“*?%‘&?ﬂyﬂﬂ@xwhe&m%’dbalk@iy, "Thi oket 0" is

i nt endaeterbeycmntman&a@ et e?&zéléélkﬁ nded to mean the
radical _-C(O NH2. "Cycl oal kyl al kﬂoxy,ﬁig{e?c% &ke&’yfagm ilﬁte’ioﬁ%’ %¥%di cal
- al kyl m&%ﬁb‘ﬁb’l@i‘% 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 may be further substituted by one or more groups independently selected

from alkyi, haloalkyl, aryl, nitro, amino, alkylamino, dialkylamino, halogen, hydroxyi,
“alkoxy, haloalkoxy, aryloxy, mercapto, alkylthio, haloalkylthio and arylthio groups;

R?is a substituted alkyl group, a substituted or unsubstituted alkenyl group, ora
substituted or unsubstituted alkynyl groi]p, wherein said alkyl, alkenyl or alkynyl group is a
straight or branched chained group, and

where §aid substituted alkyl, alkeny! 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, heterobycloaikenlalkoxy,

~ heteroaryloxy, alkylamino, dialkylamino, atkylsulfonyl, 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,
haloaikoxy, alkylthio and haloalkyithio groups;




wherein al kyl and cycl oal kyl are defined as above, and is represented hy

the bondi ng arrangenent present in the groups -CH2-cycl ohexane or

- -CH2-cycl ohexee. "Arylalkyl" is intended to nean the rahsedber@bKyl aryl,
wherein al kyl and aryl are defined as above, and is represented by the

bondi ng avo enmgement present in a benzyl group. "Am nocechosvghsshkyl"” is

intended to nean the radical -alkylC(O NH2 and is represented by the

bondi ng arrangenment present in the_ggoup - CH2CH2C( O) NH2.

"Al kyl am nocgf-bgfyl %I kyl" is intended to nmean the radical -alkyl C(O NHRa,

where Ra is anSal-iBatyhetyhoraseryl. svheesseidyneihd iy ot prepy natisuhgtimtedangenent

pr esent sﬁﬂgﬁﬁ]&ab%%ra,rh 2C(0) NHCH3. " Al kyl car bonyl am noal kyl is

i ntended to nean the raél dl -al kyl NHC(0)-al kyl and is represented by the

bondi ng arrang&kent present in the group - CH2ZNHC(0) CH3.

"Di al kyl ani nocargbnjjl al kyl" is intended to nean the radical

-al kyl C( O NRaRb, \v\\/n re, R and Rb are each independently an al kyl group.

"Aryl oxy" isyintendedsito nean _the radical -OR , where R is an aryl group.

~ "Het eroaryl 2‘2%)1/{I i's int endSETRE AEHAT PReOT AT SubstimermindereadentiRd i s a

het er oaseldctedfidphalogeA Wit HaRalkbiS all . cal ..-SR', where
R is an. aryl gr_oupg. &r&e"z g?%gl%]f?lh?iﬁﬂgggkwi gnge&f’%y]’r’?eg%hoxyh " radi cal

- SRd, cadkyigredioxy, alkglemingadiglkylgminspalkylthiand Imloaliyltve; conpound is a base, a

desired salt d any suitable nethod known in the art,:

i ncl udi ng trzeggwheoggoﬁ@gﬁggf’f@eli’base wi th an inorganic acid, such as

hydr ochl ori R*dcHd, hydr obrom ¢ acid, sulfuric acid, nitric acid, phosphoric

acid, and t qﬁ; gg, of With an organic acid, such as acetic acid, maleic

aci d, succift cRa&i and Remeidrrendantly seleqerkirore H axqiethylmationi ¢ aci d, pyruvic

acid, oxali g%3gj@f.Qk ' | licylic acid ranosi dyl acid, such
as glucuronic acid orﬂ(}gég%dgg?tﬁ%%?%&%g?ﬁ hﬁf’%%%%%@‘) FeM¥ch as citric
aci d ordihade-methybandaudihdlometiiyho aci d, such as aspartic acid or glutanic acid,
aromatic acid s benzoi¢ acid or cinnamc acid, sulfonic acid, such

| such C
~as p-tol uen&%?’fogfﬂgcp E’P‘?ﬂ’e'ﬂﬁca@f{ BrAVE B5iaboliE er pharacewicalinective sdliar | f an
i nvent isslagoRgesnd is an acid, a desired salt nmay be prepared by any
suitable nethod known to the art, including treatment of the free acid
with an i nofy@pfespesificmhedinentshthisinvantiohreimesan canpiads GHormaly [, secondary,
or tertpay hedf: @l kali metal or alkaline earth
R'is phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tetrahydrofuranyl,

furanyl, thieny) or tetrahydropyridazinyl, where said phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl,

pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thieny! or tetrahydropyridazinyl is

unsubstituted or substituted with one or more substituents independently selected from alkyl,

haloalkyl, halogen, and hydroxyl; Ny
R? is a substituted alkyl group, a substituted or unsubstituted C,-Cy alkenyl group, or a
substituted or unsubstituted C;-Cg alkyny! group, wherein said alkyl, alkeny! or alkynyl group
| is a straight or branched chained group, and
where said substituted alkyl, alkeny! or alkynyl group is substituted by one or more

substituents independently selected from cyano, halogen and alkylamino;

R7isH, methyl or ethyl;
\e
N l ' . '
Xis , wherein R” is H, halogen, or alkoxy;

Zis S, 0, CH, or CFH;




metal hydroxide; or the like. Illustrative exanples of suitable salts
include organic salts derived fromam no acids such as glycine and

argi nine; ammonia; primary, secondary, and 12 Decenber Z0Q5.WP-62/ 100845
PCTI US02/ 18548 -19- tertiary am nes; and cyclic am nes, such as piperidine,
nmor phol | w® 02amd49i per azi ne; as well as inorganic sal tEcTesoiassd from

sodi um cal cium potassium nagnesi um nanganese, iron, copper, zinc,

al umi num and lithium Specific enbogiinments of the conpounds of this

i nvention c k SJsngs t he ,conpounds depicted by Fornmula | nmay al so be
descri bed. Ic'—ig@k %%ﬁ@ﬁ%gmrgeqch%mq on relates to conpounds useful for
inhibiting t 7 L 5 Vs Formul a |, -above, wherein: R is
a 5- or 6- neﬁr:%g?gdﬁrgolﬁ%ég%qeﬁbS(?{/ééﬁg%grﬁﬁ\%gl@@ﬂom kenyl, aryl,

het er ocycl odiriayrodrug) phaemeeytitaiip hdtive yhetdblita ok BhERRA QNP Whive WiESe sai d

cycl oal é&lvlat %cl al kenyl, aryl, heterocycl oal kyl, heterocycl oal kenyl or
het er oaryl egtﬁ ﬁ‘g'oi S unsubstituted or substituted wwth one or nore

subst i t uent 9 bRgeR | : . 7 . vl . hal oal kyl ._am no, cyano,
~ hal ogen, hyd?oxyl ,S@gel%{%x%?b%ﬁlgﬁg%ﬁ%gg&méﬁ%diﬁéo 083?)‘7}1“(% of Formula L

di - hal c?épkﬁyl“@ﬁ@dii oxy, aryloxy, cycloal koxy, cycl oal kyl al koxy,
"~ cycl oal kenylax cvcl pal kenyl al koxy, _heterocycl oal koxy,
“heterocycl 053 I%é;qhéeﬁvgb&'ge,re F@?é@e&ﬁﬁ?‘%ﬂm@ﬂwlﬂ%@y‘? onpeie systieemal kenyl al koxy,
het er odnddpamenﬂy@ldg;eu%th,IMen ar}%ﬁﬁ?ponyl oxy, heteroaryl carbonyl oxy,
al kyl ami no, di al kyl ani no, Keto, ~ alkyl'sulfonyl, arylsulfonyl, '

al kyl car bon{¥" & GioCes dksay] grimor altH Quadllkynylt drowp, shereiarsyititalied ovbIRpEI N any of

the al kylm i . |, ,cycloal kyl , heterocycl oal kyl, heteroaryl ‘
Bt 181 SR Gr phoheq o

noi eti €5 8Rt4 Fuents may be further substituted b
. one or norevwheeud alkeald peslARt %ﬁuﬁﬁ!&%%uteﬁlbpi@sa#ﬁ%ked bg%ggljlljé . aryl,
' ydr oxyl, al KOXy,

nitro, ;am no, . al kyl am no, di al kyl am no, hal ogen,

hal oal I@%Q%en SYPSHRS; er capt o, al kyl thio, haloal kylthio and arylthio
groups; R2 RBjagsubstituted al kyl group, a substituted or unsubstituted
al kenyl group, or a substituted or unsubstituted al kynyl group, wherein

said al kyl, al k%\ | or al kynyl group is a

Xis ~ ”;
Zis§;
R’ R* R®, R® and RY are each H; and
VRé and R’ are each methyl;

, Wherein R* is H;

or a2 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, cycloalkeny]oxy,' cycloalkenylalkoxy, heterocycloalkoxy,
heterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloalken&laikoxy, heteroaryloxy,
-alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, atkylamino, dialkylamino,

alkylsulfonyl, arylsulfonyl, alkylcarbonylamino, alkylthio, haloalkylthio and arylthio, wherein




[ or branched chained group, and where said substituted al kyl,
ZfLZthtor al kynyl group is substituted by one or nore substituents
i ndependent |y sel ected from am no, cyano, -hal ogen, hydrnmy%mmﬁmfayy,
hal oal koxy, aryl oxy, cycl oal koxy, cycl oal kyl al koxy, cycl oal kenyl oxy,
cycl oal k&¥YP2A088Xy, het erocycl oal koxy, het erocycl oal kKBOTAY0Y8548 kvl A o
het er ocycl oal kenyl oxy, heterocycl oal kenl al koxy, het eroaryl oxy, alfy arln
di al kyl am no, al kyl sul fonyl, aryl sul-3ryl, al kyl sul fenyl, aryl sulfenyl,

. : i | t hi , Wherein any
or “Ine’" & VP IR R e Sl e s Rt

D : ' ' esent in the
23252°§§%§%“§%ﬁ??ﬁ?%?‘$?% rore (RG iinRpoaedlly S ERAPRSRTE | o

i , ing, di i hydyery], dilyogdy,oxyl , al koxy,
i ndepen & B PR, GikyaNKYY, didliglavzing hiklogdm , . .
| . h oups;. .12 Decenber 2005 WO _
Bg} ESBE%MI%%{%{ )}L(Jéjg%/;} iigrﬁ%gmg%ﬁ( %&Xﬁ%a%?lﬂﬁéfmrym@ §Y¥PSor propyl, where said
ey o ookt e s bt e SRS SR 0 O
R X LS\~ X erein R is ]
P%géﬁéﬁ' P "eégfre@}&‘?’éﬁlﬂ POHP B} Wétﬂpteébkwsubshat&ﬂqihh?gllalkﬂbk@m | Ea: gﬁql ngy,
L kyl thi o and ol St R ol ARl b b Al itkemtons 1 i R,
?zlkylRtéh%ﬁ@?&kyaﬁefq%p@émm@wmmaééaﬁiadndiétgm ?holr met hylhé | gnge tRﬁyfmd Rg’
e i i sel ected fromH, halogen, nethyl, nono - ,
3{ ﬁa: g?ﬁgf Ey_ ﬂlg%%lmfﬁlpf ﬁ%yi(ﬂl}@qul, ;Where sald methyl, ethyl or propyl is unsubstituted or
substituted with halo or hydroxyl;

R"/\/
L,
Xis » 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 haloalkylthio;
Zis 8§, 0, 80, 80;, CH; or CFH;
RlisH;
R*,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;
provided that said 5- or 6-membered mono-cyclic heterocycloalkyl,
- heterocycloalkenyl or heteroaryl group contains at Jeast two heteroatoms; 6r
| provided that said alkyl, alkeny! or alkynyl moiety of said substituted phenylalkyl,
phenylalkenyl or phenylalkynyl group is substituted by one or more substituents selected from
halo or keto; or ) 7
| provided that said substituted phenyl group or phenyl moiety of said substituted
phenylalkyl, phenylalkenyl or phenylalkynyl group is substituted by one or more substituents -
: bther than halo or methyl, where said one or more substitdents is independently selected from
| haloalkyl, hydroxyalkyl, alkexyalkyl, cycloalkoxyalkyl, alkylcarbonylalkyl, haloalkoxyalkyl,
aryloxyalkyl, alkylthioalkyl, haloalkylthioalkyl, arylthioalkyl, cyanoalkyl, aminoalkyl,
alkylaminoalkyl, alkenyl, alkynyl, aryl, cycloaikyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, heteroaryl, nitro, amino, cyano, hydroxyl, alkoxy, haloalkoxy, alkenyloxy,




or a-prodrug, pharmaceutically active netabolite or pharmaceutically active
salt or solvate thereof. In nore specific enbodinents, this invention

rel ates to conpounds of Formula I, above, wherein: R. jsppheayes pyrrolyl,
pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tetrahydrofuranyl,

furanyl, wdnoemydss or tetrahydropyridazinyl, where said gphembassyrrol yl,
pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tetrahydrofuranyl,
furanyl, thienyl or tetrahydropyridagynyl is unsubstituted or substituted

wi th one, or . nor ubstituents independently selected from al kyl,
hal oal k&Y o?j@a?neéwaymfmm%o ¥, sychoatiybaditoxy, .eyeldalkénigloiky.gr oup, a

' AR | - | k I ,. or ubstituted or
3%3%5 ?}E ut edﬁ%lllhllga %Pg%ir&%ﬁg%&c}hp eR?IPP@f%IﬁW‘%&:??‘?I%ﬁFf?W‘ﬁ%ﬁWW or al kynyl

group- haeracywltoakkienialkaty, tancyled, ﬂkﬂbﬂﬁ@hﬂmﬂ@mxg%f%nw:lgpkﬁca?@éﬂ}lo?z_‘bst ituted

' I I I IS substituted one or° nore bstituents
ey B SERB bry  rn s migoaoss . 1y
r et hydy ' ' ' ) or.al koxy:- .Zis,S, .0, or '
O 1y relok e ML R ol M e SR goiin. . Ra and

R$"  ar eheterotyclaplkploatbfify], datrosyclallyldaridapiond aatlorycirlkgstRembbiyem H or met hyl ;

' u ar eutical ly active metabolite or pharmaceutically active
g;I ? g;((:)ar % %ﬁiﬁgm’ﬁﬁ'@&%‘ﬁ?ﬂ’%’w flor utfe, @b@%ﬁﬂﬂ%@ﬁé@bﬁﬁm@massﬂmnm,s i nvention
r el at eshdidodyORBRIABR o hetéroritbtho] dialk ARAMS,; alIEhiRBibonyl,

éycloa]kylaminocarbonyl, arylaminocarbonyl, heterocycloalkylaminocarbonyl,

heteroarylaminocarbonyl, dialkylaminocarbonyl, alkylaminothiocarbonyl,
cycloalkylaminothiocarbonyl, arylaminothiocarbonyl, heterocycloalkylaminothiocarbonyl,
heteroarylaminothiocarbonyl, dialkylaminothiocarbonyl, alkylsutfonyl, arylsulfonyl,
alkylsulfenyl, arylsulfenyl, alkylcarbonylamino, cycloatkylcarbonylamino, arylearbonylamino,
heterocycloalkylcarbonylamino, heteroarylcarbonylamino, alkylthiocarbonylamino,
cycloalkylthiocarbonylamino, arylthiocarbonylamino, heterocycloalkylthiocarbonylamino,
heteroarylthiocarbonylamine, 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
indepéndently 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 pheny! group or pheny! moiety of R? contains more than one
substituent, the substituents may be the same or different, and may I:)e independently selected
from the above-descriﬁed substituents..

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

R'is phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tetrahydrofuranyl,

| ﬁlfanyl, 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 hydroxyi;




R is phenyl, where said phenyl is substituted with one or nore
substituents independently selected from al kyl, hal ogen or hydroxyl; R2 is
a d-C6 al kenyl group or a C-C6 al kynyl group, wherein;sgd.dudlgny!l or

al kynyl group is a straight or branched chai ned group, and where said

al kenyl ovoellegsayl group is unsubstituted or is substirqetizgssone or nore
hal ogen substituents; R2'is H x X is wherein Rk is H Zis S, R3, R4,

" R5, R8 and R$' are each H and R6 .gad R7 are each nethyl; or a prodrug,
phar maceut i CI%"'X L&%Li ve et ati)ol ite or pharmaceutically active salt or

sol vat e t her'edi? syostited paenfaliyh gropp. whetesaidrplighmoisty of shidsehstitutsd conpounds
usef ul - fiuylhiRN Bddn ; [ LM -protease of Formula |, above,
wher ei n? Ry izg%dﬁlgg?&ég&ggﬁ%bé@éaﬁ%aﬁé@%éuﬁ%ﬁcycl oal kyl, cycl oal kenyl ,
aryl, heter dysHoabthyl, ethylhe pripgls whire sdik methyl, %mewﬁgﬁhsugﬁmw ofWhere said
cycl oal k Iﬂ c%cl F}I&en I, aryl, heterocycloal kyl, heterocycl oal kenyl or
heteroa?%’? ToF mﬁﬁ) LIRS ubsti t uted or substituted with one or nore
substituents ingependently selected fromal kyl, hal oal kyl, am no, cyano,
hal ogen, hydrox} al koxy, hal oal koxy, al kyl enedi oxy, di hal oal kyl enedi oxy,
aryl oxy, cycl oal cycl oal kyl al koxy, cycl oal kenyl oxy,

cycl oal kenyl_al koxy " Rét er ocycl oal koxy, heterocycl oal kyl al koxy,

het er ocycl oaf 8enyl oxy, .WéweesioBY isIthahkkegmy bedlkaxyy, het er oar yl oxy,

al kyl car bonyd.oxY, jonyl oxy, heteroaryl carbonyl oxy, al kyl am no,

di al kyl am n)cgl,lgé ?k@ﬁ%‘%ﬁ%ﬁyl , arylsul fonyl, alkyl carbonyl am no, al kylthio,

hal oa] ky! t hird, R’ ®&°yihd RF @re sableHeina
RS and R are independently selected from H or methyl;

provided that R is selected from isoxazolyl, pyrazolyl, thiazolyl or
tetrahydropyridazinyl, where said is isokazolyl, 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 phenylalkyt
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 groupAcornprises
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, cycloalkylalky]qu, dialkylamino, alkylsulfonyl and alkyithio;
. or a prodrug, pharmaceuticaly active metabolite or pharmaceutically active salt or
solvate thereof.
In preferred embodiments, this invention relates to compounds of Formula [, 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




12 Decenber 2005 WO 02/100845 PCT/ US02/18548 -22- any of the al kyl,

al kyl ene, aryl, cycloal kyl, heterocycloal kyl, heteroaryl noieties present
in the above substituents are substLtrteFka one Fr np¥ﬁygﬁ@a@ﬁ?

- independently selected from al kyl, al oal kyl, aryl, nitro, am no,
aIkyFaniMmunémBMkylanino, hal ogen, hydroxyl, alkoxy, malussbissasy, aryl oxy,
mer capt o, al kylthio, haloalkylthio and arylthio groups; R2 is a substituted
phenyl group, a substituted phenyl aldy] group, a substituted or

unsubsti t ut henyl al kenyl group or a substituted or unsubstituted
phenyl aﬁehﬁg%"’g} %‘g')é?mmﬁﬂhlélr amEg; hydsonyly IC1-Gaalkenyydlkdenedioky,ilfluoroi ety of sai d

henyl 0 | al-kynyl, aroup i.s a straight or
Er anch Zﬂéﬁg%nae ?%Qﬁoryr{‘g%wémﬁig 3%) lgrgr@%h%ﬁnng’é‘%/wge%ﬁg@p Slffg‘i"?th WeFe said
nmet hyl , ethﬁfimﬂ,mmbﬂykem@kunsubstituted or substituted with halo or
hydroxyl; x X is wherein Ris Hor onei b or nore su st tuents

X

| ndependent |y s%\ ted from hal ogen, alkyl, haloalkyl, alkoxy, hal oal koxy,

hydroxyl, al kyl §nedjjoxy, di- hal oal kyl enedi oxy, al kyl-ami no, di al kyl am no,

al kyl thi o and halo drylthio; Zis S, O SO S, CR2 or CFH R3 is H R4,
e

- 1 A . RSI
- R5, R6 and Risar e i ndepepdrnt k¥;s§p! ected fromH or nethyl; and R$ and
are i ndependently sel ected fron%s , hal ogen, nethyl, nonohal o-net hyl
ZisSorQ;and '

R’ R%, R, R% R, R® and R¥ are each H;

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

All compounds of this invention contain at least one chiral center and may exist as
single stereoisomers (e.g., single enantidmers or single diastereomers), any mixture of
stereosisomers (e.g., any mixture of enantiomers or diastereomers) or racemic mixtures
thereof. All such single stereoisomers, mixtures and racemates are intended to be
encompassed within the broad scope of the present invention. Compounds identified herein
as éingle stereoisomers are meant to describe compounds that are present in a form that
contains at least 90% of a single stereoisomer of each chiral center present in the compounds.
Where the stereochemistry of the chiral carbons present in the chemical structures illustrated
herein is not specified, the chemical structure is intended to encompass compounds

.. 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 Jeast 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 mdst

_ ‘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




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
contains at |east two heteroatons; or provided that saidmkdpln20@l kenyl or
al kynyl noiety of said substituted phenyl al kyl, phenyl al kenyl or

phenyl al 8zhoegeoup i s substituted by one or nore subsdTrusezississel ect ed
from halo or keto; or provided that said substituted phenyl group or
phenyl noiety of said substituted dqdwenylal kyl, phenyl al kenyl or

phenyl aéok nﬁl gr%ﬁg is substituted by one or nore substituents other than
hal o or “SHEPHRYYS: ViHGR pRrosippiesTRistiEgs of shamiiomars snd mirdwesof esattistispendent | y

sel ect edlastdr@dmerat |, cycl oal koxyal kyl ,

al kyl car bonyl al ky[@ﬁa gﬁdggfj@gﬁ%ﬁgﬂgﬁﬁ%@%ﬁ%ﬁ ,Stb%?f)%%?rfﬁaﬁg%ﬁl ,

hal oal Ky-F+ eHastemericallpand/aridiasiaielmbricatly poepbkeybstartigilyerbdiddmerically pure

al kyl amt po |...nal kenyl | .al k |,,.aryl, cyc| oal kyl, cycl oal kenyl ,
het er og@g'r %AQF tfa}ly eﬂ@Pé?’Sréith éﬁ%&‘ﬂf ereofstigally puge) ,¥01’Wi tStigh comrioneds cyano,

hydr oxythay il db@siaed s?ﬁh&%bl@%(&ordﬁig‘?ﬁ'ﬁi@lp%@édur&gdé?&gb%

. 2005 2/ 100845
PCT/ US02/ 18548 - 23- al kynyl oxy, -al kyl‘enedi oxy, g?%!%?,%‘g“&%&%&ﬂ&oxy,

cycl oal B4R HIskbstantialy-orsighibemyd oatgrials. cAdedraividgnitbselclapytndbphgrocycl oal koxy,
hetero . 0gl |, KOX het er pcycl oal kenoxy, heterocycl oal kenyl al koxy,
het er O;‘cﬁrbﬁ% ? y}}fgyllgﬂléﬁ}g)aé‘?%ﬂﬂ?fl OP R ST Rs] >?§ SEERSREs: Baludindrasenin pays,

- aryl canismpybnveatotabprobaael. ORyempRiry hietaPhRARY be (¥ fSPs,'th' car bonyl,

cycl oal k lc,ar onyl oxy cycl oal kyoxycar bonyl,” heteroaryl carbonyl,
het eroeﬁ’%” uhg BW‘B&?fSTﬁEQlWEFmlﬁmambdnyhpmamgtaphmr;&cI.oaI kyl car bonyl ,

het er og f é , ¢l oal kyaxycar.bonyl , = carboxyl,
Car ban PPl AR R LR R RS HGRRS Hreireaticyl i no.
ar y| amifiacemattetiet Resyktiors]"Ky Jasqrener al N BISHT kb WitegiaR@ Soifll REW WRATINAE.

al kyl amg npcar bonyl , . . ¢cycl oal kyl am nocar bonyl , aryl am nocar bonyl ,

het er o?@%‘ﬁ%ﬁﬁ%&?l"ﬁ WWB&%‘PB‘HH‘W@ hergindy selprpnesniPreferzadistsngpisomers of the

di al ky banpaeassinR ven@io ATbORL ALRGAT bony! |

Especially preferred embodiments of this invention comprise compounds, wherein the

stereogenic centers (chiral carbons) have the following designated stereochemistry:
R¥ R?
R® X Q /
0 0 N*—-—-.RZ'
PN v
R1
OR®
R‘*)r z
RS
More preferably, at least two of the stereogenic centers have the following designated

stereochemistry:
R¥ R?
R® X Q /
0 O N—pz
I e
R‘I
ﬁ N RS
OR®
R4)\\Z
R5

Even more preferably, at least three of the stereogenic centers have the following
designated stereochemistry: '




cycl oal kyl am not hi ocar bonyl, aryl am not hi ocar bonyl

het er ocycl oal kyl am not hi ocar bonyl, het eroaryl am not hi ocar bonyl ,

di al kyl am not hi ocar bonyl, al kyl sul fonyl, aryl sul fonyl, Igﬁ%&&ﬁgﬁ&ﬁnyl
aryl sul fenyl, al kyl carbonyl am no, cycloalkylcarbonylanlno

aryl car bdiyasms4to, het erocycl oal kyl car bonyl am no, hetremrasoyissar bonyl am no,
al kyl t hi ocar bonyl am no, cycl oal kyl t hi ocar bonyl am no,

aryl t hi ocar bonyl am no, heterocycl oal3d t hi ocar bonyl am no,

‘het eroaryl t hi ocarbonyl am no, al kyl sul fonyl oxy, arylsulfonyloxy,

al kyl sul fonyl am no, aryl sul fonyl . aifno, nercap al kyl t hi o, hal oal kyl t hi o,
arylthio and heteroarylthio g Jb qﬁx of the al kyl, alkyl ene,
aryl, cycl oal kyl, heterocyclﬁiﬁtyl eteroa R noi eti es present in the
above substltuents are unsubs ti/RUt ed by one or nore groups

i ndependently sel ected fronﬁalkyﬁ yI b ogen, hydroxyl, al koxy,
hal oal koxy, alkylthio and hal oal kyl ©Oat o ps; or a prodrug,
pharmaceutically active nmetabolite or pffainaceutically active salt or

sol vat e thereof | f the phenyl group or pRenyl noiety of R2 contains nore

t han one i.tuent @Wg g@bstltuents may be the sane or different, and
may be inde ﬁﬁ@ﬂ?FVnE & Peiis Inveghon Weluddove- descri bed substituents. More
specifically, this invention relates to conpo s useful for inhibiting the

activity of H V- tease of Fornmula I, above, rein: R is phenyl,
~pyrrolyl, yrroI nyI i soxazol yl, pyrazolyl hi azol yl,

_tetrahydro ur 1,9 anyl thlenyl orf tefrdny@ropyyi dazithyl, where said
pheny! H O<iso N~ PY M zol yl ,

t et r ahydr rdﬁybﬁ hi enyl t r dhygy dp "dhzi is
unsubstituted or substltuted wth one or nore sub uents i ndependently

sel ected from al , hal oal kyl, hal ogen, and droxyl 12 Decenber 2005 WD
02/ 100845 PCT/ U 8548 -24- R2 is a substit d phenylalkyl group, where

sai d al kyl noi et f sald substituted

Hob/?‘;q —)L \é)l _/IL /\©
H o & (s’ir OH 4

0 o] 0 o o 0
Ho\é))\ﬁ ’ E_;_/u\g/\(;j\ HO@MN N—;/U\N/\@
- OH S/( o H oy ks ;TH A,

N
on L X" o on (N .
0 o o
0 o © CF
HO N N Oy ’ HOT:&]JLN N
oL (& H o on { ;§’H P
S/( . S O"S‘\O




phenyl al kyl group is a straight or branched chain al kyl nmoiety; RTis H,

nmet hyl, ethyl or propyl, where said nethyl, ethyl or propyl is
unsubstituted or substituted with hydroxyl; x X is , wmecgisaks is H,

hal ogen, or alkoxy; Zis S, 0, CH2 or CFH, R3, R4, R5, Rs and Rs' are each
H, and R&VQodo®Rds are i ndependently selected from H or wmeEdspb/issgr ovi ded t hat
R is selected fromisoxazolyl, pyrazolyl, thiazolyl or

- tetrahydropyridazinyl, where said is2§-soxazolyl, pyrazolyl, thiazolyl or

i s unsubstituted or substituted with one or nore
" substituents i r@: ently selected from al , hal oal kyl, hal ogen, and
hydroxyl when R2 i/$¥a substituted or unsubs ted phenyl aI kyl  group or

provi ded that s Yele ed f 8om phe ylg p rrcpl ylo pyrroI|d| nyl ,

i soxazolhgyiazoly N ) , thi enyl or

t et r ahydr olpygli [ ligd as éh (\@D group and said
| al ky gLr conpri8es one or nore

phenyl noi ety of sar d %u stituted phe
substituents othe han hal o or nmethyl, where sai d one or nore substituents
i s independentl | ect ed from hal oal kyI a , hydroxyl, al koxy,

hal oal koxy, alokyl n - hal oal kyl enedi , cycI oal kyl al kyl oxy,
di al kyl ggi yI Npﬁyl apd al kyl thio® o rug pharmaceutically
active rre ar i cal

gt hereof. In
pr ef erred -u ention attes t,,cL ou of Formula I,
above, wherei n R‘ |s phenyl where said phenyl § substr tuted with one or

nore substituen gr ndependent ly selected fr nmet hyl, hal ogen or hydroxyl;
d

tetrahydropyri dazi I

R2 is a substit phenyl al kyl group; vvher |d aI kyI noi ety of said

subst i tut o
I~ H
[% OH kS/( /\©/ _ OH (S/(

oH k NH2 " f l N i _/lL Y
l 0 |
Ei A N\ HO@)LN _/IL
H

OH ks’( OH AS/(

OH
8 _/IL o) HO. _/IL
OH Ls/( /\©/ e \lié(k OH L‘S/(

I=

| | o~
‘ ' el
RO, 7@*8‘32




phenyl al kyl group is a straight or branched chain alky noiety; where said
‘phenyl noiety of said substituted phenyl al kyl group conprises one or nore
substituents other than halo or methyl, where said one PIDARMLE 284St tuents
i's independently 12 Decenber 2005 WD 02/ 100845 PCTI US02/ 18548 -25- sel ected
fromtri M@erioesst hyl , ami no, hydroxyl, C -C4al koxy, alBcrimsosmsasxy,

di -fluoro- al kyl enedi oxy, cycl opropyl net hoxy, di-nethyl-am no,

met hanesul fonyl and nmethylthio; Rzi29s H nethyl or ethyl; Xis , wherein
R isH Zis Sor 0; and , R4, R, R6, R7, R$ and R$' are each H, or a

prodrug, pharnmaceu |1y acti nmet abolite or pharmaceutically active salt
or solvate thereo co s of this in¥ention contain at |east one
chiral center apd stNas single st er eoi Br's (e g., single
enantlonBrs or [si npl efdi eoners anjy xfur® of @ ster osi sonmers (e.g
any mi Xt RAM OMers. di ast ’ yXgures thereof.
Al such s e steme0|bp nlxture d*faqr .tggfé£ tended to be
enconpassed Wi thin the bead scope of the present P i on. Conpounds

identified herei
that are presen
stereoisoner”

as single stereoiso
a formthat contai
-ach(phﬂﬂa nter pres

are neant to describe conpounds
t least 90% of a single
i ythe conpounds. \Were the

st er eocheg hexohir arbond pf esent NNt h em cal structures
|IIustr§' c [ t Ci fd N i cture is intended to
enconpa & { _ , ﬁékgoalplng 0 of each chiral center
present he conpou Prefera ho erS the”l fiventi ve conpounds are
used in opticall ure, that is, stereoisonerically pure,

Ry @*8»

H
0N N~
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formor substantially optically pure (substantially stereoisonerically
pure) form As used herein, the term"stereoisoneric" purity (or "optical"”
purity) refers to the "enantioneric" purity and/or "di pSies@amsd C' purity
of a conmpound. Conpounds that are substantially enantionerically pure

cont ai n o d2a1aests 90% of a single i soner and preferabl yaxmshaissasat | east

95% of a single isonmer of each chiral center present in the enantioner.
Conpounds t hat are substantially disgstereonerically pure contain at |east
90% of a single isonmer of each chiral center present in the diastereoner,
and preferably goain at | east 95% of a si e i soner of each chiral
center. Mre preferably, the substantially a&nantionerically and

di ast ereone c3 Ix) pupe conpounds in thys 'nwentlgp contain at |east 97.5%
of a sipg SO referably fcont ai | east 199% of a single

i somer f/eacﬁ chir thef%gﬁ#ggno TNet tRr hcemi ¢ or

"racem ¢ m xt ur e®Hr m xt uilCe-Nof equéH BONt s enantioneric 12
Decenber 2005 WO 02/ 100845 PCT/ US02/ 18548 - 26- conpounds whi ch enconpasses
m xtures of enanti, rs and m xtures of enantkoneric diastereoners. The

conpounds of this ention may be obtai ned stereoi sonerically pure
e., enantiopgerifcaply apnd/ or |astereon-r|c. |y pure) or substantially

stere0| icdlly p kgij . suEstant ial gnantl onerilcal |y and/ or

di aster ‘#%ﬁ}ﬁ%ﬁ f O m < OWPOU ’ i ned

synt het.i cabtly, accdﬁﬂ to t r ock ,re§'deeck he n using optically
. pure or_substantially optrcally pure materi al s. %I ernatively, these
-conpounds may be bt ai ned by resolution/s ration of a m xture of

stereoi soners, i tdi ng racem c nixtures i ng conventional procedures.

Exenpl ary net.od .at qpy be usef ul resql uti on/ separation of
. Stereo|,songri xtures i nclu hr nat gr an§
crystahﬁ i;i' r--chg%%mT\f%tl may be found in

"Enanti o *Fecmn%%&g’ and Reso on§ "od.{ Jacdlies et al ., 1981, John
W ey and Sons, , the disclosure of ichis |ncorporated
herei n by referen Preferred st er eoi soner f the
Q 0
O g™ = s
H = H
. OH AS( OH S/(
| 0 O 0 0 0 0
(5)( N_*/ILQ " N NS
= H & - H N
on L X~ on LA~

' 0 9 O O O O
_. oH (AT "on SXT




conpounds of this invention are described herein. Especially preferred
enbodi nents of this invention conprise conpounds, wherein the stereogenic
centers (chiral carbons) have the foll ow ng designated simreeehes stry: RS
R Re XOO0OO\NiNIp RI/ N OR3 R4 F5 More preferably, at |east two of
t he st erwogemitgsscent ers have the foll owi ng desi gnat ed pcstusox@sfsenm stry: Rs'
R Re XOOIY O\W~N R5. Even nore preferably, at |east three of the

. stereogenic centers have the followsng designated stereochem stry: 12
Decenber 2005 WO 02/100845° 27 Exenplary conpounds of this invention

I ncl ude: HO CF3
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PCT/ US02/ 18548 CF3 HO HO N 'NH2 12 Decenber 2005 WO 02/ 100845 -28 HO HO HO
HO 0-~ NH2- HO HO PCT/ US02/ 18548 CF3 OH 12 Decenber 2005 WO 02/100845 -29 N

- PCT/ US02/-18548 Chiral 12 Decenber 2005 12 December 2005
WO 02/100845 PCT/US02/18548
-32.-
J
Cl
o] (@) Oj/N
f;x K 2 (1 °j/"’”
o] HO.
S t/ .
r LA~

and the prodrugs, pharmaceutically active metabolites, and pharmaceutically
* acceptable salts and solvates thereof,
The invention is also directed to the intermediates of Formula 1L, which are useful in

the synthesis of certain compounds of Formula I:

F 3
20a 20b 20¢
0 O O 0 (0]
>LOJLN—=_)LOH >L0JL£: ¢ "OH >LO”H‘N—,)L0H
20d 20e 20f

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, prodmgs, 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 ECsg of at least
10 mM or an ICs9 of at least 10 mM. Preferably, the compounds of this invention

" demonstrate an HIV-protease inhibitory activity, corresponding to a K; of at {east 10 nM, an
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ECso of at least 1mM or an ICs; of at least 1 mM. More preferably, the compounds of this
mvention demonstrate an HIV-protease inhibitory activity against mutant strains of HIV,
corresponding to a K; of at least 100 nM, an ECsg of at least 10 mM or an ICs of at least 10
mM. Even more preferably, the compounds of this invention demonstrate protease inhibitory
activity against mutant strains corresponding to a K; of at Jeast 10 nM, an ECsg of at least 1
mM or an ICsg of at least 1 mM.

A “prodrug" is intended to mean a compound that is converted under physiological
conditions or by solvolysis or metabolically to a specified compound that is pharmaceutically
active. A prodrug may be a derivative of one of the compounds of this invention that
- contains a moiety, such as for example -CO4R, -PO(OR);; or -C=NR, that may be cleaved
under physiological conditions or by solvolysis. Any suitable R‘substituent may be used that
provides a pharmaceutically acceptable solvolysis or cleavage product. A prodrug containing
such a moiety may be prepared according to conventional procedures by treatment of a
compound of this invention containing, for example, an amido, carboxylic acid, or hydroxyl
moiety with a suitable reagent. A "pharmaceutically active metabolite” is intended to mean a
pharmacologically active compound produced through metabolism in the body of a specified
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 "pharmaceuticall‘y 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, pymphosphates, chlorides, bromides, iodides,
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sulfonates, xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates, citrates,

lactates, y-hydroxybutyrates, glycollates, tartrates, methane-sulfonates (mesylates),

- propanesulfonates, naphthalene-1-sulfonates, naphthalene-2 -sulfonates, and mandelates. A
"solvate” is intended to mean a pharmaceutically acceptable solvate form of a specified
compound that retains the biclogical effectiveness of such compouﬁd. Examples of solvates
include compounds of the invention in combination with water, isopropanol, ethanol,
methanol, DMSO, ethyl acetate, acetic acid, or ethanolamine. In the case of compounds,
salts, or solvates that are solids, it is understood by those skilled in the art that the inventive
compounds, salts, and solvates may exist in different crystal forms, all of which are intended
to be within the scope of the present invention and specified formulas.

The present invention is also directed to a method of inhibiting HIV protease activity,
comprising contacting the protease with an effective amount of a compound of Formula [, or
a pharmaceutically acceptable salt, prodrug, pharmaceutically active metabolite, or solvate
thereof. For example, HIV protease activity may be inhibited in mammalian tissue by
administering a compound of Formula I or a pharmaceutically acceptable salt, prodrug,

_ phannéceufically 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 Jeast the mitigation of a disease condition in 2 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 ihhibitors of HIV protease activity may be measured by any of the suitable methods known
to those skilled in the art, including in vive and in vitre 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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The present invention includes pharmaceutical compositions useful for inhibiting HIV

protease, comprising an effective amount of a compound of this invention, and a
pharmaceutically acceptable carrier. Pharmaceutical compositions useful for treating infection
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 therapeuticaily 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
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therapeutically effective amount of the active compound (i.e., a compound of Formula I or a
pharmaceutically acceptable salt, prodrug, active metabolite, or solvate thereof), and
preferably is made up of one or more pharmaceutical dosage units. The selected dose may be
administered fo 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, iricluding: 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 1o effect treatment for diseasc 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 therépeutically effective wiH vary depending
“upon factors such as the particular compound, the disease condition and the severity thereof,
- the identity of the mamrpal in need thereof, which amount may be routinely determined by
artisans.
The compounds of this invention are also useful in the prej:aration 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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i ntraocul ar Allirpactiensuvea¢ perfmuiédin septomataledifiasks iusder 86l positive pressure
of argon unless otherwise noted. All commercial reagents and solvents were used as received
from their respective suppliers with the following exceptions: Tetrahydrofuran (THF) was
distilled from sodium benzophenone ketyl prior to use. Dichloromethane (CH,Cly) was
distilled from calcium hydride prior to use. Flash chromatography was performed using silica
gel 60 (Merck art. 9385). 'HNMR specira 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, Ine., 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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advanced to the next step without further purification, Rf (50% EtOAc/hexanes): 0.53.

METHOD B: REPRESENTATIVE PROCEDURE FOR REDUCTION OF ACIDS TO

ALCOHOLS.
)
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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,0 (15 ml), 15% NaOH (15 mi) and
H0 (15 ml). The reaction mixtm_'e was filtered to remove the granular precipitate and
wasbed thoroughly with ether. The filtrate was washed successively with IN HCI, NaHCO3
(saturated aqueous), and brine. The combined organic layers were dried over MgSOy and

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

METHOD C: REPRESENTATIVE PROCEDURE FOR ALKYLATION OF
PHENOLS ALCOHOLS, |




may be enpl oyed in the pharmaceutical conpositions. Illustrative solid
carriers include starch, |lactose, calciumsulfate dihydrate, terra al ba,
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3-Ethoxy-phenyl-methanol (1) (1.23 g 8.08 mmol} was dissolved in CHoCl, (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>O and extracted with EtOAc (3x 10 mL). The combined organic
layers were washed with brine (10 mL), passed over a short plug of Na,SOy, and concentrated
it 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) (1.19g6.71 inmol) 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 methano! was removed in vacuo to give amine




WO 02/ 100845 PCTI US02/ 18548 -37- antiviral compounds. Furthernore, the
conpounds of this invention are useful in establishing or determning the
bi nding site of other antivirals to HV protease, e.d., 130500854 LI ve

i nhi bition. Thus the conpounds of this invention are comercial products to
be sold fWPI2I0PE8e pur poses. GENERAL SYNTHETI C METHODSPEXeSoenssas y, t he

i nventive conpounds are prepared by the nethods of the present invention,

i ncl'uding the General Methods shown-#&t ow. When stereochemistry is not

- speci fi gdpigR oC ' .es... eLt her stereqcenter may be utilized. The
fol I ow ?f} Sggbﬁﬂagtg :P%IE il 8““%&3‘8}’%1“%6‘@5 (’{ QI%HEJ%@rbSéﬁxﬂmyqd tac

_(acet yl yhe @bplingremctignsondshoar faamat phsificaBMB ( 2, 4- di met hoxybenzyl ), TBS

(tern-butyldimethylsilyl), TBDPS (tert-butyldipenylsilyl), M

(et hanesul fonate), Ts (toluenesul fonate), Bn (benzyl), and Tr

(triphemnyk . } i m seal ed fl asks
under a s|%@%ﬁ§ﬁ%§ﬁgﬁg‘g§8rﬁ M@@ﬁw ﬁ%ﬁﬁﬁﬁ%% noted. All
comrer c ALICOBOES G BROMEMES ent s were used as received fromtheir
respective suppliers with the foll ow ng exceptions: Tetrahydrofuran (THF)
was distilled from sodi um bénzophenone ketyl prior to use. D chloronethane
(CHz2Cl 21—!0 ~distilled cal cium hydride prior to use. Flash ,

chr omat ogr aphy was perEfrormad using silica gel 60 (Merck art. 9385). 'H NWR
spectra viere recorded at 2300 MHz utilizing a Varian UN TYplus 300
spectronmeter. Chemical shifts are reported in ppm(S) downfield relative to
internal tetranethylsilane, and coupling constants are given in Hertz.

Infrared absggpt, 18 # ecorded .using.a Perkin-El mer 1600 serijes
FTI R spect rorre-?eﬁfﬁgnEE ?ﬁ@ﬁi‘gﬁo gﬁ%%l“?/@@i%ﬁa@oﬁéﬁt%ﬁpﬁ’é éﬁSﬂtl%?lti c Mcrol ab,
Inc., Noewmohowss digalvedsl CHIG, (76 inlf) STHRExuWRIHERE & ‘AAlly P2’ anine variants

mentioned, i n ner al t hods A-E described herei nbel ow were either
pur c hasrk b E’%ﬁ?g ¢ 9&@4 15-mel) desselesdin §HaCl2 (2 mbjwwas added dropwise.

- The mixture was allowed to warm to room temperature 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.

Br/\I/\ _—_;-(BOC)ZN/WA — TFA.HzN/\lf\

A mixture of bromide 1 (3.00 g, 20.1 mmol), di-tert-butyl-iminodicarboxylate (4.8 g,
22 nnnol), and K,CO;3 (3.10 g, 80.4 mmol) in DMF (30ml) was stirred at ambient temperature
overnight. The mixture was partitioned between 1N HC and EtOAc. The organic layer was
washed with H,0 and brine, then dried aver NaSO,. Concentration i1 vacuo affored a yellow-

- o1l which upon purification by flash column chromatography (hexanes to 5% EtQOAc/Hexane
gradient) yielded protected amine 2 as a clear oil (2.0g, 35%).



METHOD A: REPRESENTATI VE PROCEDURE FOR REDUCTI ON OF KETONES TO ALCCOHOLS.
12 Decenber 2005 WO 02/100845 -38 1 2 PCTI US02/ 18548

6, 7- Di hydr o- 4- ( SH) - benzof uranone (1) (1.00 g 7.34 mol) 1"B&ebess0sved in
nmet hanol (55 nmL). The mi xture was cooled to 0 OC and NaBH4 (0.31 g, 8.08
mol ) wadV@eiees4sn portions. The reaction was stirrededmuso2idsssat 0 C at
whi ch tinme the nethanol was evaporated. The residue was dissolved in Et OAc
and poured i nto NaHCO3 (saturated agtieous) and extracted with EtOAc (3 X

10 mL). The ' r ' X ts re washed with brine_ (10 niL),

passe?:l over: ﬁﬁgﬁg{é te(gr ;Blﬁcgﬁgﬁ%g’%’g@@%aﬁn&Wdﬁlﬁeﬁfwﬂ%@%ﬂm@a@ﬁ@ﬂm gi ve 2

(1. 01 gmmoysid ChisCh (40 sl)uos stafed! a6 OB AkerBerduB Emf Bl BWrealdlinck 011, whi ch
next .

was of sufficient quality to be advanced to the Step wthout further
pur i fi cHINYR VaRFoncstmediitrecun togivie the: TRA 8 of YBTHEBLE:buRERRASHNG A5 VE

PROCEDURE FOR REDUCTI ON OF ACIDS TO ALCOHOLS. xO HO 1 2 Tiglic acid (1)
(20.0 g, 0.200 nol) was dissolved in ether (80m) and added dropw se over

30 ni n METHGRIpREPRBSENTATIVERPROCEPURE KoK REDEC TR ot her (80 nl) at 0

Cand t M%?ﬁélkﬁf mxture was_allowed to warmto roomtenperature. After
3 hth ROLROUPSHY HYDRQGENATOMNched sl owly by the addition
of H2O (I S 15f@NaCOH (15 andyH20 (15 ml). The reaction mxture

was filEeFel t nove_j h&amanu pretipitate and washed thoroughly with
ether. The filt e was washed suse€ssively with IN HC, Nal CO3 _

1 2

Compound 1 (2.04, 5.79 mmol) was dissolved in EtOAc (20 mL) and palladium 10%
on activated carbon, wet (20% in weight) was added. The reaction was hydrogenated for 4h at
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 forther purification.

METHOD H: REPRESENTATIVE PROCEDURE FOR ACETYLATION OF
ANILINES.

- NH
R

1 2

Aniline 1 (1.65 g, 5.12 mmol) was dissolved in CH;Cl, (25 mL) at ambient

- iemperature.  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 FtOAc and 5% KHSO; and extracted
with EtOAc (3 x 10 mL). The combined organic extracts were washed with NaHCO; (

- saturated aqueous, 10 mL), brine (10 mL), and dried over NaZSO4. 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.



(saturated aqueous), and brine. The conbined organic |ayers were dried over
MpSO4 and concentrated in vacuo to give (E)-2-nethyl-but-2-en- | -ol (2)
as a clear oil (12.8g, 74% . METHOD C. REPRESENTATI VE PROSERMWREEOR
ALKYLATI ON OF PHENOLS ALCOHOLS. 12 Decenber 2005 WO 02/100845 1 OHr HO 2
PCT/ US02MWIB®B480835 Hydr oxybenzyl al cohol (1) (0.500 g 4. 8&cumwsob/)sseas di ssol ved
in.DMF (2 nL) at anbient tenperature. Ethyl bromde (0.900 niL, 12.1 mmol)
and finely crushed K2CO3 (2.78 g, 208621 mmol) were added and the reaction

m'xturen)f@f i 7. s_then_ renoved in vacuo and the
resi due mngfgr{'liﬁli%w%@$m%%mem ed with EtOAc (3
x 10 nLALDEMYDESAO aAM@N.s were washed with brine (10 nL) and passed
over a short plug of Na2SO4. The sol vents were renoved in vacuo to give

al cohol 2 (0.55 g, @P% as a pale ¥&Jow, thick oil, which was of
sufficient qua ity tgl be advapced to tthe next step w thout further

purification. % Bt OAC/ H69. METHOD.D E%EENI'ATI VE
PROCEDURE F S| ON—OF™ AL TO-AMPNES—0 @ a 3

3- Et hoxy- phenyl -lrret hanol (1) (1.23 g 8.08 mmol) Wa&s Wi ssolved in CH2CI2 (10
m.) 2 3

Hydroxyl amine hydrochloride (758 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 waghed sequentially with H;0, 10% w/v CuSO,, and brine and then
dried over MgSO;4. The solution was concentrated i 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

8]
. HZN/\©/ ~

Amine was generated by alkylation of 3-bydroxybenzyl 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

HN /\©/O\/_\

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

the alkylating agent.




at anbi ent tenperature and di phenyl phosphoryl azide (2.67 g, 9.70 mmol ) and
-1, 8- diazabicyclo [5.4.0] undec-7-ene (1.45 nL, 9.70 mmol) were added. The
m xture was stirred for 5 h at which tine the CH2C12 waspd@mRvRegs i N vacuo
~and the crude residue was partitioned between Et OAc and H20 and extracted
with Et OO @898450 nlL). The conbined organic |ayers wesmUSKasisedd with brine
(10 nmL), passed over a short plug of Na2SO4, and concentrated 1in vacuo to
give a yellow oil that was | oaded di43ectly onto a flash silica gel colum
and wasgxfhielalsy el uted with 10% Et OAc/ hexanes. The solvents were renoved
in vacuo to give azide 2 (1.43 g, 84% as a colorless oil. Rf (30%

Et OAc/ hexanes): 0.79. 1-An donet hyl - 3-ehoxy-benzene (2) (1.19 g 6.71 mol)
was di ssol ved i nuMOMNCEEN ) and pal | adi um 10% on acti vated carbon, wet
(20%in weight) was !@o he reaction was hydrogenated for 30 nmn at 40

PSI in a Par na . e bl ack suspension was then filtered through
conpact ed el@@%ﬁgﬁ% eﬁgf}ﬁ’aﬁﬁﬁlac\ﬁﬁg’l 108 heopude ind-njtsehsozylbrogideavithidi ne 12
Dec enb 00 e IAZBAGH eu BFTaHER2 IARAln of e (0088, S SRR 25 2 P2l @

yel low, thick oil, which was of sufficrent ted to the
coupl i riEethed & abewa foliomed by a(fe\tbrlaﬁmar(mpﬂmdﬂabatrd)am Bw?maﬁmmSENTATI VE

PR@EW%&Z%W&?@%G ALCOHOLS TO BROM DES. HO' ~ -a. Br-"-~ 1 2

C s-2-pent i) g, 11.6 mml) and carbon tetrabrom de (3.85 g,
13.9 mol) were dissolved in CH2Cl2 (75 nmL). The m xture was cooled to O
- OC and_, triphen lgghos‘%hl ne (3.65 nL, 13.9 mmol) dissolved in CH2C12 (50 nlL)
was adddd m@‘b‘ﬁg amplei 37 andBramplead4®l | oned to warm to room tenperat ur e
and was stirred overnight. The CH2Cl2 was renoyed in vacuo and the crude

- resi due was Ioade} directly onto a flash S/Igj)

HNT P 0CF, RN YN NS

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/\CI’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 methy! 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.




gel colum and eluted quickly with 20% Et OAc/ hexanes. The sol vents were
removed in vacuo to give bromde 2 (1.53 g, 88% as a colorless volatile
oil. Rf (30% Et OAC/ hexanes): 0.89. METHOD F: REPRESENTAVEERGEEDURE FOR
CONVERSION OF BROMDES TOAMNES. COT -- TFAH2N~ Br~ (B2 3 11 A

m xture OYO®¥E#dEe 1(3.00 g, 20.1 mmmol), di-tert-butyl PCTusveasssar boxyl at e
(4.8 g, 22 mmol), and K2CO3 (3.10 g, 80.4 mmol) in DMF (30m ) was stirred
~at anbient tenperature overnight. TH-nmi xture was partitioned between IN
HCl and .A35he organic |ayer was washed with H2O and brine, then dried
over Na . ncentration in vacuo affored a yellow oil which upon
purification by flash colum chromat ography (hexanes to 5% Et OAc/ Hexane
gradi ent) vyiel réaﬁr//(h)t\ect ed amine 2 as a clear oil (2.0g, 35%. 12 Decenber
2005 WO 02/ 128?45 CTI USO2/ 18548 -41- A m xture of the diBOC amine 2 (2.0
g, 7.0 nmol ) evas gepesatediron theepuesponding qathoxghic anid| Bedactibn GFRE€:2id (40 nl )
was sti a4 ek i j er.ni ght,. The reactjon mxture was
concent r at eéﬁ F%ﬁ{/%%:tﬁ%& ?%ﬁ%@\%@ﬁgﬁcg}’ s @s%?ce{n%at_aﬁ_ ﬁséfll%iﬁﬂll Bsthod Eeny | ani ne

(3). MEAMaEEEEe tREPRESEDHALL/ ERREGEDMRE: HoRiREE i Emin RV C NI TRO
GROPS B FEROGNATLON, (BN L N 2

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 Ad4
OH

>

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

O

HN

{

OH

Example A50

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

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




NH2 Conmpound 1 (2.04, 5.79 mml) was dissolved in EtQAc (20 nmL) and
pal | adi um 10% on activated carbon, wet (20%in weight) was added. The
reacti on was hydrogenated for 4h at 45 PSI in a Parr HydsogeRales . The
bl ack suspension was then filtered through conpacted celite and the
met hanol WEE/1p8apved in vacuo to give aniline 2 (1.65 rT/i824ssess a pal e

yellow, thick oil, which was of sufficient quality to be advanced to the
acetylation reaction wthout furthedSpurification. METHOD H:
REPRESE%&,)@ DURE FOR ACETYLATION OF AN LINES. NH2 (BOC)2N (BOC) 2N

~1 2 NHAc Aniline 1 (1.65 g, 5.12 mmol) was dissolved in CH2C12 (25 nl)
at anbi ent tenpegarre~paetiyl chloride (0.48 g, 6.14 mol) and

“NN-Di i sopropyl et hy W g, 6.14 mmol) were added, and the reaction
was stirred overnight. e CH2C12 was renoved in vacuo and the crude
residue was partitioned between Et OAc and 5% KHSO4 and extracted wth
EtQAc (3 x 10 nL). The conbi ned organic extracts were washed w th NaHCO03. (

sat urat ed agAminesyas keherdidd frdth iR ofdPoRtig al@gddy tﬁéireax%e R el The
sol vent s me(%]{e_ﬁ@qrsqer&gg_ed in vacuo to give an ofandge ol Ich was of

suf fi ci BIEC B methedfabaved to the next step without further
purification. Rf (50% Et CAC/ hexanes): 0.42. 12 Decenber 2005 WD 02/ 100845

PCTI US02/ 18548 - 42-
Example A7

re

Amine was generated by a reductive amination with the corresponding aldehyde
(drch. Pharm. 1987, 320, 647-54.).

Example A49
| HoN"\—~C

Amine was gcneréted 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 1IN HCI and EtOAc. The organic layer
was washed with NaHCO;(saturated aqueous) and brine. The organic layer was dried over
NayS0, and concentrated in vacuo to a pale yellow oil 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 1IN
NaOH and then exiracted with EtOAc (3 x 60 ml). The organic layers were washed with
brine, dried over Na,SO; and concentrated i vacuo to give (R)-5,5-Dimethyl-thiazolidine-4-
carboxylic acid (2-chloro-ethyl)-amide 3 as a clear oil (0.3 g, 55%). |




METHCD | : REPRESENTATI VE PROCEDURE FOR REDUCTI ON OF ALDEHYDES TO AM NES.
HORN 1 H 2 3 NH2 Hydroxyl am ne hydrochloride (758 ng, 10.7 nmol) and.
pyridine (2.16 nL) was added to a solution of 2,2-difl pQf@mded0651yI

benzodi oxole (1) (2.00 g, 10.7 nmmol) in MeOH (10 nL). After 18 hours the
McOH was WRWPHEMS i n vacuo. The reaction mixture was diRQmesd2/188% h Et OAc and
was washed sequentially with H2O, 10% w v CuSO4, and brine and then dried
over MgSO4. The sol ution was concent46at ed i n vacuo. The hydroxy i m ne was

purified bypgeql romat ogr aphy . usj ng. 20% Et OAc/ Hexanes to give 1.37 g
(64% yi el d) cﬁé a %?gé}nmgso\ﬁr ?reE#q@‘lﬁé‘?bF‘%en subj ected to LAH reduction as
descri bed aboJe to provide am ne '3. The foll owi ng am nes were synt hesi zed

for theH2 pondi ng exanpl ers: Exanpl e A26-Am ne was generat ed by
al kyl ati'on of 3-hydroxybenz¥l al cohol with e’f'ﬁ‘u‘ﬂ/l brom de as describe in

met hod C&ampiva3k ol | owed by Exempea®i on of the mhgphels to the anine as
described i t hod .D above provided desired am ne. Exanple A43 H2N Am ne

was gener at edi® 230VGSERGES (st Parpaied ateordimy wrarleenplI3). L5 Hagrazydpghbs.oni de as
the al kgoatimepagent . 12 Decenber 2005 WO 02/100845 PCTI US02/ 18548

H2N><\\\.N

Example A4l

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

HN
0

Example A7

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

647-654.
General Method A
o) 0 '
. 0
R
>L0JJ\N_='),\OH R HN\' 1 HN—.)J\N‘ Ry
: = —_— R
S/T ' R QS/T Rz
1 ' 2 3




-43 Exanple A33 HZN |1 11J H O Am ne was generated from di spl acenent of
brom de in 3-nitrobenzyl bromde with di BOC am ne as described in nethod F
above. Reduction of the nitro noiety to the aniline (metihQguaabove)

foll owed by acetylation (nmethod H above) and BOC renoval (nethod F above)
provi ded WE®168d5 am ne. Exanpl e A36, Exanple A37 and Banmsomissd0 H2N- - ~
-~CF3 H2N*~ H2N' Ami nes were generated from conversion of the correspondi ng
primary al cohols as described in met’/hod E above. Displacenent of the

br om dery J: 1 deprotectiqQqn with TFA (nethod F above)

pr ovi degmét%{gm%éss%s%%g@ & Flegttrﬂ e%é?\las lonws. e bgermetestedd from

3 i met jdzatfimnatitozile lDRebuA HeRGLLRAH aniholB 10l BN Sece Bxamp! & A34
Ing ne

H2N Ami ne was generated by reduction of the correspon ester to

t he pri 82 WASEB REICCTSWIBE progess dichidesCivatment RMwitl D in the Plesshs Jf citk@nver si on

- to the Bppm ve), followed by digplacement with di BOC am ne
and depr %@@8’%@%@%%5 %ﬁggb@?wc‘ipqycﬁ’ﬂ’?f&f%ﬂgﬁ &S @cid. 1 Binglecenber 2005

WO 02/ 1@ tnds $4reobadiid debyAIDCC-mediated coupling of 3 and 4 followed by deprotection

of the P2 phenol. Final compounds were purified either by flash chromatography or
preparative HPLC.

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 chromato graphy or preparative HPLC.




- PCT/ US02/ 18548 H2N Ami ne was generated fromthe corresponding carboxylic
~acid. Reduction of the acid as described in nethod B above foll owed by
brom de di spl acenent as described in method E above gayend-bsefiobsmary
brom de. Conversion of the bromde to the primary am ne foll owed the
procedur VQE488bed i n met hod F above. Exanpl e A42 H2Ne@HUSwviisses was
generated from 3-benzyl oxybenzyl al cohol. Conversion to the azide and
reducti on of both the azide and benz48- protecting group were acconplished
usi ng descri bed above with | onger hydrogenation tinme. Exanple
Ad4 O—l%%ﬂ%nlﬁﬁ%lggv&' generated by Li AlH4 reduction of 2-cyanophenol
(Ludeman, S.M, et. al. J. Med. Chem 1975, 18, 1252-3.). Exanple A50 HN
"OH Anmine was generated fromthe condensation of o-tolual dehyde with

2-am noet hanol followed by reduction with sodi um borohydrinde ( Tetrahedron
Assym 1997, 08,23 67-74.). 12 nmber 2005 WO 02/ 10@845p 02/ 18548 - 45
examl g 1 LT,
N { CH RN , |
) % - § H 3a
ks/( l\S/<

0 o '
. N 5 — o] o] Q
2 HO.
\[r N OH N E{Lﬁ
| 7 _ OH S/\’

Example Al:3-[2-Hydroxy»3-(3-hydroxy—2—methy!-‘benzoylamino)—4—phenyl—butyryl]—
3,5-dimethyl-thiazolidine-4-carboxylic acid (1,2,3,4-tetrahydro-naphthalen-1-yh-amide

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 (5)-1,2,3,4-Tetrahydro-
l-naphthylamine (0.19 g, 1.26 mmol). The reaction mixture was stirred at room temperature
overnight, then partitioned between IN HCI (5 mL) and EtOAc (10 mL). The organic layer
was washed with saturated NaHCOs, brine, dried over Na;S80, 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 °Cand
quenched with 5% Na,CO; (5 mL) then extracted with EtOAc (10 mL). The organic layer
‘"was washed with bzine, dried over Na;SQy 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 é, 1.15 mmol) was slowly

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




g

L were

H2N Am ne was generated fromthe correspondi ng al dehyde by the reductive
am nation procedure described in nethod | above. Exanple A7 HN Am ne was
generated by a reductive am nation with the correspondi nheadntedtyee (Arch.
Pharm 1987, 320, 647-54.). Exanple A49 HZN-",~Cl Ami ne was generated on
the thi aWOIRAMIE core as fol l ows: Di phenyl chl or ophospPsTaisezisssn , 4. 2
nmmol) followed by triethylamne (0.59 m, 4.2 mvol) were added to a cool ed
0 C solution of BOC-DMIA 1 (1.0 g, -398 nmmol) in EtOAc (10 m ). The m xture

tids : d.at whi.ch ti trjethylam 0.59 nl, 4.2 I
and ot nanet grsttigh, BBl Aok kg Bl Rascesin i AU BCO O, | of 1 1 o

stir oweturatgliNaidCO; @RI Bride @TRET. t L6 d .bet ween I N HC1
and Et QAc Vnge or 38.(ﬁi c IaynerQ V\asj}&/{gé‘ﬁ%‘gp%ﬁ#@%{iﬁ%‘&gﬁg %%%%Iaaqueous) and

brine. °FKE 15 aplicd(cpatgrainaisd avith DICLY. dre DCINer2S@honsichyqRicent rated in vacuo
to a pgl idos, % 508, Il S stirred wth thionyl chloride (2 nl)
for 45 %ﬁ)ﬁ)ﬁ g(%glr@g%ﬁj\q‘yeﬁopsgr/gﬁ .m%@“?ﬁsmﬂ%‘dmg’h&%%’énwlm was i n vacuo and
t he r edlissolatd iniNcOBE2 pRY frid tare dihathvBe Ny ﬁﬂg%? : . The organic

| ayer nﬁggr extracted w %h I N HCl 1(2 X ZIC)‘inr}f’%. g@%ﬂﬁ‘%ﬁ eous | ayers

BRI Sted 4 oo Grrparatie breemighttthengiariiontd BerkeAN KE (x0 60 m ).
The or ggni e dwth brine, dried over Na2SO4 and
concent rgtagc(ljbﬁ&%/ 8\3%’)’[ gﬂgﬁgg‘“‘(‘ %'qrgyag_w "H& sappgted NaH (0, ddef overr boxyl i ¢

aci d ( Nag¥{hiomd cenchytatedariadesidhe 86ich valk 9aAf&d by H:80 39 Ay Decenber
/1Q0845 -46- The foll ow ng gm' rlles yWere p?lg%tggié a(ga‘%escri bed:

2005
| _ V\Et&gc 1n hexanes) to provide the title compound as a white solid: mp =125-126 °C; IR (cm”

) 3320, 2932, 1704, 1644, 1530, 1454, 1361, 1284; '"HNMR (DMSO0-ds)  9.36 (s, 1H),
8.28(d,J=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=75,1H),534(d, /= 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 (5, 3H), 1.45 (s, 3 H); Anal.
Caled for C34HgN;05S#1.5 H20: C, 64.95; H, 6.73; N, 6.68. Found: C, 64.88; H, 6.31: N,
6.18.

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

O 8 O
s\

- White solid: mp 108-110 °C; IR (neat, cm'l) 3310, 2965, 1644, 1586, 1531, 1455, 1'359;
1284; 'H NMR (DMSO0-dg) 8 9.37 (s, 1H), 8.40 (t, J= 6.0, 1H), 8.09 (d, J=8.1, 1H), 7.31-
6.52 (m, 12H), 549 (d,J= 6.0, 1H),5.12(d, /= 9.3, 1H), S.OO (d,J=9.3, 1H), 4.44-4.35 (m,

~ 3H),4.42 (s, 1H), 4.09 (dd, J = 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,H3N3048+0.75 HO: C,63.50;H, 6.41; N,
6.94. Found: C, 63.60; H, 6.23; N, 6.80.




PCT/ US02/ 18548 H2N v  HZN~~// ~ HZN~%- Exanpl e A31 Exanple A32 Exanpl e A38
The above am nes were prepared according to Carlsen, H J., J. Heterocycle
Chem = 1997, 34,797-806. H2ZN \N Exanple A4l The above ammeswao@ epar ed
according to OBrien, P. M, J. Med. Chem 1994,37, 1810-1822. HN Exanple
A7 The aMdv®/18#he was prepared accordi ng to Wei nhei mPa@/uske/tds4s Phar m

1987, 320, 647-654. General Method AOO OXNOHHN R CSC+ R2 1 2 3 5 12
Decenber 2005 WO 02/100845 PCTI US02/38548 -47- The synthesis of conpounds
with the general structure 5 is as follows. The boc-protected thiazolidine
carboxylic acid 1 is coupled to the requisite amines 2 to yield am no

arm des “Bhe lolowg it PR aaenpe HIERLAALARIIC Iigs heapent of 1

“with 2 in the presence of either ~ di phenylchlorop TU, followed
by expoSHEE BEeLhane sul fonic acid. Final

Example A3: (R)-3-(2-Hydroxy—3-{[1-(3-hydroxy-z-methyl—phenyl)-methanoyl]-amino}-
4-phenyl-butanoyl)—S,S-dimethyl-thiaz0lidine-4-carboxylic acid 2-methoxy-benzylamide

0 o 0 0
Hoé,(u N ‘.)L{}‘
OH ks/f 7

White solid: mp=123-125 °C; IR (cm™) 3318, 2965, 1644, 1525, 1495, 1464, 1286, 1246,
1120, 1030; 'HNMR (DMSO-d) 8 9.36 (s, 1H), 8.26 (t, /= 5.9, 1H), 8.14 (d, J = 8.0, 1H),
7.39-7.13 (m, 6H), 6.95-6.76 (m, SH), 6.53 (d, J="7.5, 1H), 5.49 (d, J= 6.0, 1H), 5.13 (d, /=
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,

- 2HD), 1.81 (s, 3H), 1.49 (5, 3H). 1.32 (5, 3H); Anal. Caled for CxHarN;048+0.75 H;O: C,
63.50; H, 6.41; N, 6.94. Found: C, 63.68; H, 6.20; N, 6.54.

e

Example A4: 3—(2-Hydroxy-3-{[I-(3-hydroxy-2-methyl—phenyl)—methanoy[]-amino}-4—
phenyl-butanoyl)—S,S-dimethyl-thiazolidine-4—carboxylic acid 3-trifluoromethyl-
benzylamide

0 o o
Hob}kﬁ \ __;)Lﬁ/\@ca
OH QS/(

White solid: mp =108-110 °C; IR (cm™) 3308, 3065, 1646, 1540, 1456, 1362, 1329, 1284,
(1165, 1125, 1074; '"HNMR (DMSO-dg) 5 9.38 (s, 1H), 8.56 (1, J=6.0, IH), 8.12(d,/=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,




conpounds 5 are obtained by a DCC- nediated coupling of 3 and 4 followed by
deprotection of the P2 phenol. Final conpounds were purified either by
flash chromat ography or preparative HPLC. 6 4 N H 8 5iXDecédwbecdOd®er nati ve
approach to the ieneral structure 5 is as follows. The thiazolidine ester 6
is couplVE0¥W04ei d 7 under carbodiimnide reaction condPG¥EW85#ksulting in
product 8 which is converted to acid 9 by m|d base hydrolysis. Acid 9 is
conbined with various am nes usi ng-3ldi phenyl phosphoryl azide, followed by

| 22 Th duct
ol eavegmIph e 20 aoshs g 0¥l ful g SPIPONDAS, By J05 Pggluct s vere
igog \[/\231627414@0841&1} ga?ﬁiibdr:flﬁg) Netjgglgz gé..zﬁhsglﬁ 7N, hil gscgw@q /%&3%8 :Ef(arrpl e
ox nmet -penzo am no - r -
5, 5- drret” EVE ?fﬁ@%&ﬁ Qﬁli%gf’rﬁ%%a«%&% : Cfditd; H, 5.44; N, 6.67. Found C, 61:03; Y
(1,2, 3,4; 5@6 mnalgydr o- napht hal en- 1-yl ) - am de The title conpound was prepared

as foIIows (IQ) 5, 5-Di met hyl - t hi azol i di ne- 3, 4-di carboxylic acid
3-tert-butyl ester 1 (0.3 g, 1.15 nmol) was dissolved in EtOQAc (3 nL) and

cool ed 0
| : ﬁ}fample AS: 3~(2-Hydruxy-3—{[I-(3-hydroxy-2-methyl-phenyl)-methyanoyl]amino} -4~
phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4~carboxlic acid fiuoro trifluoromethyl-

benzylamide
,2 i _)L
OH S/(

"HNMR (DMSO-de) § 9.3 (s, 1H), 8.69 (1, /= 5.6, 1H), 8.12-6.56 (m, 1 1H), 5.50 (d, J=
6.0, 1H), 5.22 (d,/=9.3, 1H), 5.06 (d, /= 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 Cs;Hs3N;05SFs: C
59.34 H, 5.14; N, 6.49; 8, 4.95. Found: C, 59.06; H, 5.31; N, 6.22; S, 4.66.

Example A6: (R)-3-((25,38)-2-Hydroxy-3-{{1 ~(3-hydroxy-2-methyl-phenyl)-methanoyl]-
amino}-4-phenyl—butanoyl)-S,S-dimethyl—thiazolidine—4-carboxylic acid 4-methoxy-
benzylamide

8-)L
OH s’(

IR (neat cm™) 3335, 2920, 1641, 1516, 1463, 1374, 1285, 1249, 1172, 1118; '"HNMR
 (DMS80-46) 8 9.38 (s, 1H), 8.37 (t, /= 5.5, 1H), 8.12 (d, /= 8.2, 1H), 7.33-7.13 (m, 7H), 6.94




C.. D phenyl chl orophosphate (0.26 nmL, 1.26 mml) was added fol |l owed by TEA
(0.18 m., 1.26 nmmol). The reaction was stirred at 0 Cfor |Ih, and treated
with (S)-1,2,3,4-Tetrahydro- |-naphthylamine (0.19 g, li26ecemsaios The
reaction mxture was stirred at roomtenperature overnight, then

partiti of¥A0%¥Peen IN HCl (5 nL) and Et QAc (10 nl). TRHA/GROYHE | ayer  was
washed with saturated NaHCO3, brine, dried over Na2SO4 and concentrated to
alight vyellowoil. The resulting chude oil was dissol ved in Et OAc (5 nb)

and the oelred 1y €010 M LIAIESHL! PO7G. @%Wﬁaﬁiféﬂ%% was added
R I TR
washed w %‘53 §13 r@ gg?fseéﬁg&égre] bﬁeﬂ%@ﬁ@ém‘#%ﬂseﬂ-l)g h3¥@c3Hy); toygl ve 3a

Erone (12 s s AP PRt 04 8@*‘9514?)’31?&0;”33&%%#%% 323“33 o

(0. 15 g,Ca@d@g% UsOGWSrH»&lE63M§I{ 6:41; N; 6.94 Atouh @O 43603PE # t hen
cool ed OC DCC (0.24 g, 1.15 mml)was slowy addedas SOUIOI’III’I
Et OAc  ( The m xture was warned-to roomtenperature and 12 Decenber

2005 WO 02/ 100845 PCT/ US02/ 18548 -49- stirred overnight. The m xture was
filtere% and the filtrate was washed with IN HOJ (10 nL), saturated NaHCGO3
(10 niL) Exgppisd7t 3¢2-Hyproxy 3- %hwW—mmbmymﬂﬂﬁ@mismm ive a crude
white sglsigf DCU was renoved by flash

chr omat ogr algﬁﬁw]@g%“t%giq\fo%f %%Eﬁrmdm%égjmﬁwlﬁ%WIMdBMi te solid,
which was dissolved in MOH (2 nL) and treated with 4N HCl1 in 1, 4-di oxane

(0.26 nL, 1.1 mmol ), _The reaction was stirred at roomtenperature overnight
t hen partitioned en INHC (10 niL) and EtOAc (10 nL). The organic
| ayer was vvashed saturated NaHCO3, dried over Na2SO4 and concentrated
to a resid WhIC was pu®|f|ed by flash chromatography (60% EtOAc in
hexanes)lo npound as a white solid: nmp = 125-126 C, IR
(cm

OH S/(I

"HNMR (DMSO-dg) 5 9.36 (s, 1H), 8.4 (t, J=7.98, 1 H), 8.13-8.07 (m, 2H), 7.34-7.13 (m,
PH), 6.93(t, J=7.9,1H),6.78 (4, J="1.7,1H), 6.53 (d, J=7.1, 1H), 5.58 (d, J=62, 1H),
345(d, J=7.0,1H),5.12 (dd J=7.8 8.2 1H), 4.514.31(m, 6H), 2.86-2.67 (m, 2H), 2.19 (s,
3H), 1.81 (s, 3H), 1.51 (s, 3H), 1.34 (5, 3H); Anal. Caled for C33HasN3058+0.37 HyO: C,
66.45; H, 6.72; N, 7.15. Found: C, 66.34; H, 7.28; N, 7.45.

Example A8: 3-12-Hydroxy-3-(3-hydroxy-2-m ethyl-benzoylamino)-4-phenyl-butyryl}-
__S,S-dimethyl-thiiazolidine—d-carboxylic acid methyl-(3-methyl—thiophen-z-y!methyl)-

amide

OHQ/(




') 3320, 2932, 1704, 1644, 1530, 1454, 1361, 1284; 'H NMR (DVBO-d5) S 9.36
(s, 1H), 8.28 (d, J= 8.6,1H), 8.21 (d, J= 8.8, 1H), 7.35-6.91 (m | OH),
6.76 (d, J= 8.0 1H), 6.54 (d, J= 7.5, 1H), 5.34 (d, J=1BD@embi)005 5. 13 (d,
J= 9.0, 2 (d, J= 9.0, 1H), 4.60-4.30 (m 4H), 2.81-2.68 (m 4H),
1.81 (s, @62“?‘?9578 1.60 (m 4H), 1.48 (s 3H), 1. 45 (s, PANYPUI8KE,| ©  Cal ed
for C34H39N3CsSel.5 H20: C, 64.95; H, 6.73; N, 6.68. Found: C, 64.88; H,

6.31; N, 6.18. Exanple A2: By ®
R) - 3- AR d -
Srm o] 4. aheny bt anen) R i%’?%?zdﬂrﬁ%‘ﬁ.ﬁﬁzgﬁ%ﬁ%%%@‘éﬁ%&@#ﬂad"ﬁi. 4

3- net ho§<93616%rlk1}sl8&i41(ué-\mﬁ&,é}§;ﬂ 1348.00m,108; 130703 (IhRsH)nseig 93310 2965,

(o ARt SR 50 4T o 3 B Gy e (117
6 0, 1 1), 451431(4, 4H?b 2:8@-237(151 ) 259%08@}&)“3 3}‘2’91511(@3%41 44-4.35 (m

3H), 4.42 (s, i Y$87-2.67 (m
oH) | 1. 63k sAnagﬂ)a cd fqr thigéhigO;,SH):alcﬂlatBAC( 61.98H16.06 Wbz, Fealaad shak 1
C32H37N§2§§p 43 H20: C 63.50; H 6.41; N 6.94. Found: C, 63. 60 H 6.23;
N, 6.80. T gecenber 2005 WO 02/100845 PCTI US02/ 18548 -50 The fol |l owi ng
exanpl es were prepared by the specific nethod outlined above using the
requi site amne 2. Exa

(R) - 3- (xample 423 (RI-3:(2S, "i)% Mwmy-:’:iﬂhﬁ hgdrox;hmmﬂtl)ylmeﬁgapmwhhn@n} no} -

- 4-phen - t hi.azol.i.di ne-4-carboxylic acid

2. ot h?@'gg}eﬁ?ﬂﬁ o fa?\?ﬂ#?%‘ ‘2%1 f@‘““?fﬁ’““"f‘zﬁ"‘ﬁhm@hcr‘ﬂd@cm) 3318, 2965, .
1644, 188Bprokddlyl-hkdfdamiia86, 1246, 1120, 1030; 'H NWR (DMSO-d6) S 9. 36
(s, IH), 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, 114), 5.49 (d, J= 6.0, 114), 5.13 (d,
J= 9.0, iH, 5.0 , J— 9.0, I'H), 4.47 (s, 111), 4.41-4.16 (m 4H), 3.78
(s, 311), 2.90-2.

b)k OHK /\@

IR (neat cm™) 3343, 2931, 1543, 1530, 1454, 1326, 1122; "H NMR (DMSO-dg) § 9.38 (s,
IH), 8.57 (1, /=5.0, 1H), 8.15 (d, J= 8.4, 1H), 7.59 (d, /= 8.2, 2H), 7.50 (d, J = 8.2, 2H),
7-28-7.13 (m, 5H), 6.93 (t, /= 7.5, 1H), 6.77 (4, J = 7.7, 1H), 6.54 (d, J = 7.3, 1H), 5.50 (s br
1H), 5.15.(d,J=9.2, 1H), 5.02 (4, J= 9.2, 1H), 4.47-4.21 (m, SH), 2.85-2.67 (m, 2H), 1.81
(s, 3H), 1.51 (s, 3H), 1.34 (s, 3H); ); HRMS (ESI) m/ 7 caled for C3;HsaFsN3058Na (M +
Na)* 652.2063, found 652.2044; Anal. Calcd for CyyHyF N055+0.25 Hy0: C 60.60; H,
5.48; N, 6.63. Found: C, 60.50; H, 5.29; N, 6.48.

E




2H), 1.81 (s, 3H), 1.49 (s, 3H. 1.32 (s, 3H); Anal. Calcd for
C32H37N306S0. 75 H70: C, 63.50; H, 6.41; N, 6.94. Found: C, 63.68; H, 6.20;
N 6. 54. Exanple A4: 12 December 2005

3-(2- Hydr [0)¢ 1 - ( 3- hydr oxy- 2- net hyl - phenyl ) - met hanoyl | - am no) - 4-
phenyl - %6‘3989 5, 5- di et hyl - t hi azol i di ne. 4- car boxyl | BCHE§018548
3-trifl uororret hyl - benzyl am de White solid: rrp =108-110 C, IR (cm) 3308,
3065, 1646, 1540, 1456, 1362, 1329, 1284, 1165 1125, 1074; 'H NVMR (DMSO-d6) S

7 601 45" (i ARG Saflurdey Shay el gy onemyt 376?4%% 0

12 Dec emﬁl‘da@ﬂ]}am@ﬂm&nﬁltﬁ’ﬁﬁﬂﬁmlﬁﬁﬁﬂﬂma@@hdnﬁ“)cartﬁmﬁ @= 7.5
111), 5.14 (d, J= 9.2,111), 5.00 ER ) 111),

4. 53- 4 S{fl(ﬂ}gé“ﬂi‘)hyl)zﬂﬂz‘ée(dd J=16.0,6.0, 111), 2.86-2. 66 (m 211), 1.81
(s, 3H), 1.49 (s, 3H), 1.31 (s, 3 H; Anal. Calcd for C32H34F3N3(5S: C,
61.04; H, 5.44; N, 6.67. Found : C, 61:03; H, 5.56; N, 6.51. Exanple A5:
3- (2- Hydroxy-3-{[ - hydr oxy- 2- met hyl - phenyl ) - met hyanoyl ] anmi no) - 4-
-phenyl -but anoyl ) - di met hyl -t h| azol i di ne-4-carboxlic acid fluoro
trifluoromethyh- Hengyl anpde ' HAMWR (DMSO-d6) S 9.33 (s, | H), 8.69 (t, J=
5.6, 11y, 8.1R-631561H(m Ji1l 50 (d, J= 6.0, 111), 5.22 (d, J= 9.3,
111), 5.0 ‘T_Il: 3N-1N -60-4.36 (m 511), 4.50 (s, IN), 2.89- 2.67
(m 2H), oH{ A 25 O, 31-1), 1.39 (s, 311); Anal. Calcd for
C32H33N305SF4: 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. Exarrple AB:

(R -3-( 3S Hydro:?/ 1- (3- hydroxy- 2- met hyl - phenyl ) - met hanoyl | -

am no) - gﬁﬁﬂ i}ﬂM 9)(851 &BMIWHSI}H)M&E(@J%GAléb,rmu£ acid

4- et Nopy TER G A THA Y 5 m, 28), 7.32-7.11 (m, 6H), 6.93 (1, = 7.9, 1H), 6.76 (d, J= 7.9,
[H), 6.54 (4, J=7.5, 1H), 5.42 (d, /= 6.4, 1H), 5.08 (d, /= 9.3, 1H), 5.02 (d, /= 9.0, 1H),
4.78-4.30 (m, SH), 2.84-2.66 (m, 2H), 1.81 (s, 3H), 1.57 (s, 3H), 145 (s, 3H); HRMS (EST) m
/ z caled for C3pH3sN30sSNa (M + Na)* 612.2139, found 612.2141.

Example A11: 3-(2-Hydroxy-3-{] 1-(3-hydroxy~2-methy]~phenyl)-methanoyl-amino}-4—
phenyl—butanoyl-S,5~dimethyl-thiazelidine—4-carboxylic acid 3-fluoro-4-trifiuoromethyl-
benzylamide

8—)1\
OH s/(

'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,J=92, 1H), 5.03 (d,J= 9.2, H), 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. Caled for C3pHssN;08F,: C, 59.34; H,
5.14; N, 6.49; $,4.95. Found: C, 59.14; H, 5.29; N, 6.21; S, 4.67.




IR (neat cm') 3335, 2920, 1641, 1516, 1463, 1374, 1285, 1249, 1172, 1118; 'H NWR
(DVBO-d6) 8 9.38 (s, 1H), 8.37 (t, J= 5.5, IH), 8.12 (d, J= 8.2, 111),
7.33-7.13 (m 711), 6.94 12 December 2005 WO 02/ 100845 PGRbddBA2HIB548 - 52-
(t, J=7.7, 1Hg, 6.84-6.79 (m 3H), 6.54 (d, J= 7.0, 1H), 5.48 (d, J= 6.6,
1H), 5. 1%@100845 9 2 1H), 5.00 (d, J= 9.2, |H, 4.4PCIT/UsRIEHS 3H), 4.32
(dd, J=6.2, 14.8, 6., IH), 4.09 (dd, J =14.8, 5.3,1H), 3.67 (s, 3H),
2.87-2.68 (m 2H), 1.82 (s, 3H), 1.4%4s, 3H), 1.32 (s, 3H); HRMS (ESI) m

z cal pdahpre AG32 o 14,2301, found 614.2305; Anal.
Cal gt el A ggﬁﬁ’éwaz@ﬂ(%h}”\l‘g’)g’%g'm“jﬁd’ 1y)-gethyagayl-amingied- C 63. 65;
H, 6. 43phauyl-bataddyl)- Eﬁﬁﬁiﬂélﬁ}’%lazohdme-ci-carboxyhc acid -2-trifluoro ett%{»- ol |
yrytil-

3-12-Hy ydr oxy- 2- met hyl - benzoyl am no) - 4- pheny
5, 5- di rr@%‘?{ﬁry"ef‘ﬁfl?’a 61 i di ne-4-carboxylic acid nethyl-(2- n‘et hyl - benzyl ) - ani de

HO 'H NMVR (DMBO-d6) 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= 7.9, 1H), 6.78 (d, J= 7.7, 1H); 6.53

(d, J=7. 1, 1H), 8 (d, J= 6.8, 1H), 5.45 (d, J=7.0, 1H), 5.12 (dd J=
7.8 8.2 1H), 4.51- I(m 6H) 2.86-2.67 (m 2H), 2.19 (s, 3H), 1.81 (s,
: &34 §s, I-&F Anal . Cal cd for C33H39N305S0. 37 H2O C,
Nﬁ(!EOU d:1 ¢ 66.34; H 7.28; N 7.45. Exanple AS8:
| - benzoyl am no) - 4- phenyl -butyryl | -
e- 4- ylic acid

met hyl - (3- et hyl -t hi ophen-2-yl met hyl )- am de HO 12 Decenber 2005 WD
02/100845 PCTI US02/ 18548

"HNMR (DMSO-de) § 9.33 (s, 1H), 8.65 (1, J = 5.9, 1H), 8.12-6.54 (m, 11H), 5.45 (d, J=

6.9, 1H), 5.18 (d,/=9.2, 1H), 5.05 (d, J = 9.2, 1H), 4.59-4.34 (m, 5H), 4.50 (s, 1H), 2.85- ’
2.67 (m, 2H), 1.82 (s, 3H), 1.53 (s, 3H), 1.37 (s, 3H); Anal. Caled for CyHyN;05SF: C
5934, H, 5.14; N, 6.49; 8, 4.95. Found: C, 59.26; H, 5.35; N, 6.23; S, 4.69.

>

Example A13: 3—[2-Hydroxy-3-(3-hydr0xy—2-methyl-benzoy]amin,o)-4-phenyl-butyryl]-

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

OH(: P

"HNMR (DMSO-de) 8 9.38 (s, 1H), 8.37 (t, J=5.5, 1H,), 8.12 (d, 1H, J = 8.2, 1H,), 7.33-
713 (m, TH), 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, 1), 512 (d, /=9.2, 1H,), 5.00 (d, 1H,J=9.2, 1H), 4.49-4.42 (m, 3H), 4.32 (dd, J =

14.8,62, 1H,), 4.09 (dd, 1H,J=14.8, 5.3, 1H), 347 (s, 3H), 2.87-2.68 (m, 2H), 1.82 (s, 3H),
1.48 (s, 3H), 1.32.(s, 3 H); Anal. Caled for Cy;H37N3048;: C, 60.07; H, 5.83; N, 6.57. Found
C, 60.25; H, 6.13; N, 6.74.




-53- IR (neat or KBr cml) 3150, 3000, 2942, 2187, 1712, 1600, 1567, 1505;
"H NV\R (DMSO-d6) 6 9.36 (s, 1H), 8.44 (t, J=7.98, 1 H), 8.13-8.07 (m
211), 7.34-7.13 (m 511), 6.93 (t, J= 7.9, 111), 6.78 (TDecdnber/20¥3 111),
6.53 (d, J= 7.1, 111), 5.45 (d, J= 7.0, IN), 5.12 (dd, J= 7.8, 8.2 111),
4.51-4. SNNP2/4#5 2.86-2.67 (m 211), 2.19 (s, 3M 1.BAT/YW21BHY, 1.51 (s,
3H), 1.34 (s, 311); Anal. Calcd for C30H35N305S2: cal culated C, 61.94 H,
6.06 N, 7.22. Found C, 62.38 H, 6.2%-N, 7.17. Exanple A9:

(R) - 3- (k2mpe net hanoyl } -
am no} - 4- phlgnél-lab@%g%?%%é g}%l(o tr}’yhﬂi ?‘?ﬁytﬁ‘f&’ %di\{eﬁlé‘%’%&é iﬁoxyl ic acid 4
triflu @P@m!ﬂkﬂmmﬁybmwidﬁltﬂﬁyﬁ%-ﬂ&étn m@md.ac.&%éx%o Fé%%
1543, 15% 14-54 1326, 1122; 'H NMR ( DVSO d6 S,

5.0, 118’I 5 (d, J= 8.4, 111), 7.59 (d, J—8.2 2H) 7.50 (d, J
211), 7.28-7.13 (m 5H), 6.93 (t, J = 7.5, 1 H, 6.77 (d, J = 7.7, ,
6.54 (d, J =7.3, 1 H, 550 (s br, 111), 5.15.(d, J= 9.2, 111), 5.02 (d,
J= 9.2, 111), 4. 47/A\21 (m 511), 2.85-2.67 (m 2H), 1.81 (s, 311), 1.51
(s, 311), 1.34 (s,\=3f1); ); HRVMS (ESI) m/ z calcd for C32H34F3N306SNa (M +
Na) + 652. 2063, of oynd652.3044; Anal . Cal cd for C32H34F3N305S0. 25 H2O

C, 60. 6030.H, L 5li481 NI 6. 6 d: C, 60.50; H, 5.29; N, 6.48. 12 Decenber
/N:Js)gﬁ’% -54- Exanpl e AL0:

(t, J
= 8.
1

\;I\)II

2005 WO O '
(R) - 3- ((25:29) - -I—W&W{[l(B hydr oxy- 2- et hyl - phenyl ) -
met hanoyl | - am no} - 4- phenyl - but anoyl ) - 5, 5- di met hyl -t hi azol i di ne- 4-car boxylic

~acid (2- oxo-2-phenyl-ethyl)-amde N

IR (neat cm™) 3342, 2966, 1637, 1531, 1460, 1366, 1284, 1108; 'H NMR (DMSO-dg) & 9.36
(s, 1H), 8.13-8.07 (m, 2H), 7.34-7.13 (m, 5H), 6.93 (t, /= 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, /= 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 (ESD) m
/ z caled for Co7H3N3058 Na (M + Nay* 534.2039, found 534.2062; Anal. Caled for
CarHsN30s8: C, 63.38; H, 6.50; N, 8.21. Found: C, 63.68; H, 6.57; N, 8.29.

Example A15: (R)-3-((28,3S)—2-Hydroxy-3-{[1-(3-hydroxy~2-methyl-phenyl)-
methanoyl}-amin0}-4~phenyl-butanoyl)-S,S-dimethyl-thiazolid‘ine—4—carboxy]ic acid 4-
dimethylamino-benzylamide

_)L

OHQ

IR (neat cm) 3331, 2931, 1643, 1519, 1455, 1349, 1284; 'H NMR (DMSO-dg) 5 9.37 (s,
1H), 8.26 (m, 1H), 8.12 (d, J=".1, 1H), 7.38-6.92 (m, 8H), 6.78 t, J="7.9, 1H), 6.60 (d, J=
8.6, 1H), 6.55(d, /=73, 1H), 642 (d, /= 8.2, 1H), 5.46 (d, J=6.0, 1H), 5.11 (d, /= 9.3,
1H), 5.00 (4, /=9.3, 1H), 4.45 (m, 3H), 4.25 (m, 1H), 4.03 (m, 1H), 2.80 (s, 3H), 2.87-2.73




NVR (DVMSO-d6) S 9.39 (s, 1H), 8.36 (t, J= 4.8, 1H), 8.15 (d, J= 8.1,
, 7.98 (d, J="' 7.4, 111), 7.65 (m 1H), 7.52 (m 2H), 7.32-7.11 (m

, 6.93 (t, J=7.9, 111), 6.76 (d, J=7.9, 111), 6.54 (Tpecdmer2065 1H),

2 (d, J= 6.4, 1H), 5.08 (d, J= 9.3, 111), 5.02 (d, J= 9.0, 1H),

8-4. 30VQIXI0NG  2'84-2.66 (m 2H), 1.81 (s, 3H), 1.EANSBE, 1.45 (s,
H)_; HRVS (ESI) m / z calcd for C32H35N306SNa (M + Na)+ 612. 2139, found
612.2141. Exanple All: ~57 -

S e A e R T S

3-fl uor&a&hal\fmswbmamyaznbmwha@ﬂ%dw NVR (DIVISO d6) S 9.34 (s, 1H),
8.62 (t, J= 5.9, IH, 8.09-6.54 (m 11H), 5.45 (s by, 1H), 5.18 (d, J=
9.2, 11-1), 5.03 (d, J= 9.2, 11-1), 4.55-4.00 (m 5H), 4.45 (s, 1H),

2. 86- 2. Eahiple A18HR)- 3H); Anal. Calcd
for Cor el st 31((%%3 éfz Hz@mg%l{iﬁ(*ﬁy%%&%z'@t%%éw“ﬁbund C, 59.14; H
5. 29; Mﬂe@aaqyl]-@nm}ﬁmhem-lintmyna5-aﬁ%hm%1m9ﬁﬂﬁaﬁ%lxﬂ§%%18548 89
Exanpl e

3-(2- Hy%@%né be’o‘z}{l‘frfld(eS hydr oxy- 2- met hyl - phenyl ) - met hyanoyl - am no) - 4-

phenyl - but anoyl ) -5, 5-di nebtyl -t hi azol i di ne-4-carboxylic acid
-2-trifluoronethyl-4.. fluoro-benzylam de 'H NVR (DVMSO-d6) S 9.33 (s, 1H),
8.65 (t, J=5.9, 8.12-6.54 (m 11H), 5.45 (d, J= 6.9, 113), 5.18 (d,
J=9.2, IH), 5.05 / J=9.2, IH), 4.59-4.34 (m 5H), 4.50 (s, 1H), 2.85-
2.67 (m 2 4.8 (§ 3H) 1.53 (s 3H) 1.37 (s, 3H); Anal. Calcd for

C32H33 5 4' C, 5, 6.49; S, 4.95. Found: C, 59.26: H,.
5.35: N, ? Bg{rrplm
3- [ 2- Hydr oxy? 3- ( 3- Wbl jpenzoyl ani no) - 4- phenyl - but yryi [ -

5, 5-di net hyl -t hi azol i di ne- 4 car boxylzl c acid 4-net hanesul fonyl - benzam de 'H
NVR (DMSO-d6) S 9.38 (s, 1 H), 837 (t J=5.5 1H), 8.12 (d, IN, J= 8.2,
IH), s J=7.7, 1H), 6.84-6.79 (in, 3H),

6. 54 (é:'aféfﬁuo"}j&o?hfl 33113“1'.1_.&7-1@? 48 I cm )3378 2919, 1631 1518, 1453, 1382, 1281,

1121; "HNMR (DMSO-d¢) 5 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, J= 7.2, 1H), 644 (d, J= 8.4,
2H), 544 (4, 7= 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 (5, 3 H); Anal,
Caled for C1HzeN4058+0.25 Hz0: C, 64.06; H, 6.33; N, 9,64. Found: C, 64.17: H, 6.38: N
9.60.

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

Ké’/l OHQa

] -
HNMR (DMSO-de) 89.33 (s, 1H), 8.38 (1, /= 5.5, 1H), 8.08(d, J = 8.3, 1H), 7.35-6.53 (m,
8H), 5.46 (d, /=6.6, 1H), 5.10 (d, /= 9.2, tH), 5.02 (d, /= 9.2, 1H), 4.44-4.40 (m, 1), 4.40
(s, 1H), 3.85 (m, 3H), 3.08 (t, /= 2.5, 1H), 2.88-2.68 (m, 2H), 1.82 (s, 3H), 1.51 (s, 3H), 1.37




J= 6.6, iN, 5.12 (d, J= 9.2,1H,), 5.00 (d, 1H J= 9.2, 1H), 4.49-4.42 (m
3H), 4.32 (dd, J= 14.8, 6.2, IH), 4.09 (dd, IH J= 14.8, 5.3, 1H), 3.47
(s, 3H), 2.87-2.68 (m 2H), 1.82 (s, 3H), 1.48 (s, 3H)j2Decadefp53 H);
Anal . Calcd for C32H37N307S2: C, 60.07; H, 5.83; N, 6.57. Found C, 60.25;
H, 6.13; WOOBI085 12 December 2005 WO 02/ 100845 PCT/ UCH/UBFAB48 56- Exanpl e

Al4: (R -3-((2S, 3S)-2-Hydroxy-3-{[1- 23- hydr oxy- 2- net hyl - phenyl ) -
met hanoyl ] - am no} 4- phenyl - but anoyl ¥ 3%; 5- di met hyl -t hi azol i di ne- 4- car boxylic

id 637
1460, 12?&5 t1@84 1108 Celoalh AR %?)sg 81‘55341 .68 8(%‘% @ég?i"@mi% @80 m 211),
7.34.7. IB6BRNELAY S, $683 (t, J= 7.9,111), 6.78 (d, J= 7.7, 1H), 6.53 (d,
J= 7.0, 111), 5.82-5.70 (m 111), 5.46 (d, J= 6.6, 111), 5.23-4.97 (m

411), 4.40 (m 311), 3.81-3.59 (m 211), 2.86-2.67 (m 211), 1.81 (s,
311 1ES8mbE . M / cal cd, for C27H33N305S
Na %M + Na)g 5%%12 %9 f‘%ﬁ%%ﬁ%ﬁ%’% Fﬁ l@l‘%‘h’“’fe noglominpisoss: C,

63. 38; PF!ele'l-butanwl)lsi,s_ldnmdmylnﬂiazaxdxﬁ@4-6&bokjmc@cﬁkz-ﬂthﬁs.ﬁ?myﬁx anmpl e Al5:

(R -3- (éﬁ%ygsg § Hydr oxy- 3-{[ 1- ( 3- hydr oxy- 2- net hyl - phen

~met hano BT 4- phenyl - but anoyl ) - 5, 5- di et hyl - t hi azol i di ne- 4- car boxyl i c

acid 4- dinethy Iam no- benzylamde IR (neat cm 1)

3331, 2931, 164" 3 1519, 1455, 1349, 1284, 'H NWR (DMSO-d6) S 9.37 (s, 1H), 8.26

(m 111), 8. 12 (d 7 1, 111), 7.38-6.92 (m 811), 6.78 (t, J= 7.9, 111),

6 60"(d J= 6.55 (d, J=7.3, IM 6.42 (d, J= 8.2, 111), 5.46
111), 5.00 (d, J= 9.3, 111), 4.45 (m

| J= 6.0, 113;) @1(d@J—98 , , , ,
311) 4He%£df.ju yL(N , 2.80 (s, 311), 2.87-2.73 12 Decenber.

2005 WO O L
on (X

"HNMR (DMSO-d) 6 9.33 (s, 1H), 841 (t, /= 5.7, 1H), 8.10(d, /= 83, 1H) 8.09-6.54 (m,
 12H), 5.46(d, J=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 C2HaNs058: C, 63.24; H, 6.14; N, 6.91. Found: C, 63.01; H, 6.30; N, 6.53.

Example A19:'(R)-3-((ZS,3S)-2-Hydroxy-S-{[1-(3-hydroxy—2-methyl—phenyl)-
methanoyl]~amino}-4-phenyl-butanoyl)-S,S-dimethyl-thiazolidine-4~carboxylic acid
_phenethyl-amide

1 1 X /\/©
Hoé/lN _ N_)LN‘
H on L H

'HNMR (DMSO-de) § 9.41 (s, 1H), 8.38 (1, 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=7.9
1H), 6.54 (d,7=7.5, IH), 5.42 (d,J = 6.4, 1H), 5.10 (4, 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 (5, 3H), 145 (s, 3H); Anal. Caled for
CaHyN;058: C, 66.76; H, 6.48; N, 7.30. Found C, 66.50; H, 6.56; N, 7.23.

-




-PCTI USO2/ 18548 -57- (m 2H),1.82 (s, 311), 1.48 (s, 3H), 1.32 (s, 3 H);
HRVS (ESI) m/ z calcd for C33H40NAOG5SNa (M + Na) + 627. 2612, found
627.2607. Exanpl e Al6: 12 December 2005

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

et hanoyWOBME#Y - 4- phenyl - but anoyl ) - 5, 5- di net hyl - t hi axaVtisai/se4s4- car boxyl i c
acid 4- am no-benzyl am de NH2 Pale yellow solid: np = 107-109 C, IR (cm 4)
3378, 2919, 1631, 1518, 1453, 1382,-3281, 1121; 'H NVR (DVMBO-d5) 8 9. 36
(s, IH, 8.21 (t, J= 6.0, 1H), 7.40-7.10 (m 6H), 8.12 (d, J = 8.1, IH),
6. 92 (dE J=8.4,.2H), 6.77 (d; J=7.2, IH), 6.54 (d, J=7.2, 1H), 6.44 (d,
J= 8. 4, Extile ABDAR)K(2SI35)82-Bydrbiy-3-§1- 3 4.99 (d, J= 9.2,
1H), 4. s 4)32 y lw} |—§1 @h%%"?lz"??%lp?%ﬂ) 2.90-2.60 (m

1. '§iﬂ‘§§°ﬂ%mq 4@#6{!@-’3usmoyl)as,%m@hylsmathmmearbwmd.cﬁi QUs)-

031H36I\j4 12 64.06: H 6.33° N, 9.64. Found: C 64.17 H, 6.38:
N, O. aogﬁéxga é.rb'?a%g?

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

phenyl - but anoyl ) - 5, 5- di net hyl -t hi azol i di ne- 4-car boxylic acid

prop- 2-ynyl am de H NV\R (DMSO-d6) 8 9.33 (s, 1H), 8.38 (t, J= 5.5, 1H),
8.08(d, J=8.3, iH=7.35-6.53 (m 8H), 5.46 (d, J=6.6, IH), 5 10 (d, J=
4.44-4.40 (m 1H), 4.40 (s, 1H), 3.85 (m
68 (m 2H), 1.82 (s, 3H), 1.51(s,L3H),

9.2, IH), 5 020(dd Je 9. . 44- 4. 4. , 3.
3H), 3.HIB )= "{l,%ﬁ "38x2. , 1. , 1. ,
1.37 12 -:@. 2 5(

Cal cd for SZ7H31N3OES g 37 H, 6.13; N, 8.24; S, 6.29. Found: G

5 PCTIUSO2/ 18548 -58- (s, 311); Anal.
63.50; H, 6.33; N781 8568

White solid: mp 114-115 °C; IR (neat, em™) 3306, 2971, 1643, 1531, 1451, 1372, 1284,
1211, 1107; "HNMR (DMSO-ds) §9.36 (s, 1H), 8.45 (d, J~8.2, 1H), 8.19 (d, /= 8.2, 1H),
7.32-7.18 (m, 10H), 6.96-6.91 (m, 1K), 6.76 (4, J=8.1, 1H), 6.54 (d, /= 7.5, 1H), 5.36 (d, J
=72,1H),5.08 (d,/=9.7, 1H), 5.01 (d,J = 9.7, 1H), 4.95-4.85 (m, 2H), 4.48 (s, 1H), 4.45-
4.30 (w, TH), 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 CHzN3058+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~((28,3S)-2-Hydroxy-3-{[1 ~(3-hydroxy-2-methyl-phenyl)-
methanoy!]-amino}-4~phenyl-butanoyl)~5,5-dimethyl-thiazo]idine-4-carboxylic acid
((R)-1-phenyl-ethyl)-amide

OH s’(

White solid: mp 114-115 °C; IR (neat, cm™) 3299, 1643, 1583, 1520, 1454, 1377, 1284,

1104; 'HNMR (DMSO-de) § 9.35 (s, 1H), 8.36 (d, /= 8.2, 1H), 8.15 (d, /= 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, J= 6.9,
1H), 5.15(d, J=9.7,1H), 4.99 (d,J=9.7, 1H), 5.28-4.74 (m, 1H), 4.52(s, 1H), 4.49-4.35 (m,




Exanpl e A18:

3-(2-Hydroxy-3-{(1-(3- hydroxy 2- et hyl - phenyl ) - net hanoyl am no} - 4-

phenyl - but anoyl ) 1- 5, 5- di met hyl -t hi azol i di ne- 4- car boxy!l | @ Redufber 2005

(2-nmethyl sul fanyl- phenyl)-amde HO'H NVR (DVBO-d6) S 9.33 (s, 1H), 8.41
(t, J= 5WOooqpBds g 10 (d, J= 8.3, 1H) 8.09-6.54 (m I1RHYUSIHIE (d, J=
6.6,1H), 5.14 (d, J= 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), 2.580<s, 3H), 1.84 (s, 3H) 1.53 (s, 3H),

Foundy U020, 2153 o, %‘?@ﬁg?@@i@ 1@, A %Ot
(R - 3- (Calgd ﬁgﬁ%ﬂﬁéﬂs&ws&w 1, 68:2myEl ety N27 DRt Hyha: p@eéby%

met hanozéh am no} - 4- phenyl but anoyl )-5, 5- di net hyl -t hiazo fgi ne- }L\I carboxylic

acid phenethyl-amde "H NWR (DMSO-d6) 6 9.41 (s, IH), 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), 732711(m6|—|) 6.93 (t, J-79II-I)676(d J=17.9, 1H,
6. 54 (dExamply AZ2: 13‘5(25353)42'}@‘11‘0@:3"5143~hﬂdﬁ7xy-5-rﬁ&h&)ﬂpheﬁyl§3ne?hanb ¥ 51026(?
S,

J_ - *}f%l#%’%""léﬁﬁyq "RF%"Y‘()éaﬁ g’drlqﬂafl fhlwiﬂslr emBoxylic @Bl 76: H, 6.48: N,

7 30 F(tbu é%]aﬁﬁoﬁﬁ ll:lhl:thﬁ) g,gldeN 7.23. 12 Decenber 2005 WO 02/ 100845
PCT/ US02/ 18 Exanple

- (R)-3-((2S, 39) - 2- Hydr oxy- 3- {[1 ( 3- hydr oxy- 2- met hyl - phenyl ) -
met hanoyl } - am no} - henyl - but anoyl) - 5, 5- di net hyl -t hi azol i di ne- 4- car boxylic
acid ((S)- 1-phen thyl)-am de HO Wiite solid: np 114-115 C, IR (neat,
cm) 3306 2971, 1 1531, 1451, 1372, 1284, 1211,1107; 'H NWVR (DWVSO d6)
'8936 H)08450(N)_/% 8.2,1H), 8.19 (d, J=8.2, 1H, 7.32-7.18 (m |
)ft
(d J

7&@[@ 8.1, 1H), 6.54 (d, J= 7.5, 1H), 5.36
OHQS/(

IR (neat or KBr cm™) 3302, 2922, 2351, 2333, 1768, 1750, 1646, 1537; '"H NMR (DMSO-dg)
8 9.36 (s, 1H), 8.4 (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=7.7,1H),5.93 (d, J=7.1,2H),5.15 (4, J=7.0, 1H), 5.08 (d, J= 7.8, 1H), 4.43 (d,J
=932, 21), 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 (5, 3H); Anal. Calcd CiHasN:0+S+0.65 TFA=1.0
H,0: C, 5731 H, 5.44 N, 6.02. Found: C, 57.58 1, 5.47 N, 5.85.

Example A23: (R)-3-((25,38)-2—Hydr0xy—3-{[1-(3-hydroxy-z-methyl-phenyl)-
methanoyl]-amino}-4-phenyl—butanoyl)—S,S-dimethylfthiazolidine~4-carboxylic acid
allyl-methyl-amide

0 o 0
NS R R RS
RS OH QS/( |

IR (neat, cm™) 3380, 2943, 1637, 1460, 1284, 'H NMR (DMSO-ds) § 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,




=7.2, IH, 5.08 (d, J= 9.7, 1H), 5.01 (d, J= 9.7, IH), 4.95-4.85 (m 2H),
4.48 (s, 1H), 4.45- 4.30 (m IH), 2.80-2.60 (m 2H), 1.79 (s, 3H), 1.47 (s,
31-1), 1.36 (d, J= 7.2, 3H), 1.30 (d, J= 7.0, 3H); Analpalvadodor
C32H37N3(C6S0. 25 H2O. C, 66.24; H, 6.51; N, 7.24. Found C, 66.30; H, 6.56;
N, 6.89.WERHIAE4E A21: PCT/US02/18548

(R -3-((2S, 39)-2- Hydroxy- 3-{[ 1-(3-hydroxy-2-net hyl - phenyl) -

met hanoyl } am' no} - 4- phenyl - but anoyk %15, 5-di net hyl -t hi azol i di ne- 4- car boxylic

i Jam b bl
1H, 8 ] 258, 180 (4,5H), 858l sl%‘@sﬁ% {FSIf%/éZa}AﬁgT m _
6 96 6&%‘%%@%“‘@ 58‘219%5911@546@1‘(81 J= 9§7 1 H), 5. 25)4 §43?n](dl 7

H), 4. 52(s, 4.49-4.35 (m 12 Decenber 2005 WO 02/ 100845

PCTI U8g2/1§;48 - 60- 2H), 2.80-2.60 (m 2H), 1.79 (s, 3H), 1.50 (s, 3H,

1. 38 (Example A24: (R)}3-((8S,392-HyQroxstd- {[1 488k droxal H37N305S0. 25 H2O
C, 66.24, H 6 51 7.24. Fourﬁ EU‘ 5’ °X’Cé 'ﬁ‘gh%lg{he@ 7.30. Exanpl e
A2 30Ethaa %’g)a ql%ww -ystpnop] )(%Sﬂymtbxlythtazmnwn-cpmweamt hanoyl | -
~am no) fldoreeiiMlordiidt %h%ﬂ =di met hyl -t hi azol i di ne-4-carboxylic acid
(benzo[ 1, 3] di oxol - 5- yI met'hy am de IR (neat or KBr cm') 3302, 2922, 2351,
2333, 1768, 1750, 1646, 1537 "HNVR (DMBO-d5) S 9.36 (s, 1H), 8.44 (s,
1H), 8.13 (d, J= 1H), 7.34-7.13 (m 5H), 6.99-6.77 (m 4H), 6.78 (d, J=
7.7,1H), 5.93 (d, 7.1, 211), 5.15 (d, J=7.0, IH, 5.08 (d, J= 7.8, 1H),
4:43 (d, J =9.32 , 4.34 (m 2H), 4.12(d, J=6.18, IH, 4.08 (d, J=

6.08, |H). (mO2H), F2.55 (s. IH) . 1.81 (s. 3H). 1.51 (s. 3H),
1.39 (HOL 3. | N307S0. 65 TFAL. 0 H2O0. C, 57.31 H 5.44 N,
6.02. Fo H575 l}\wﬁA 5. 85.

S F3C

'HNMR (DMSO-de) 5 9.34 (5, 1H), 8.32 (t, /= 6.0, 1H), 8.20 (d, J = 8.4, 1H), 7.70-7.56 (m,
3H), 7.37 (4, J=6.9,2H),7.27 (¢, T="7.5,2H), 7.18 (1, J= 7.4, 1H), 6.97 (t, J="7.0, 1H),
6.79(d, /= 7.0, 1H), 6.58 (d, /= 6.6, 1H), 5.15 (d, /= 9.0, 1H), 5.02 (d, J= 9.0, 1H), 4.60-
448 (m, 3H), 4.48-4.32 (m, 2H), 2.88-2.65 (m, 2H), 1.83 (5, 3H), 1.48 (s, 3H), 1.34 (s, 3H);
HRMS (ESI) m / z caled for C3sHasN305SF4Na (M + Na)* 670.1969, found 670.1999; Anal.

Caled for CspHzN3058 Fel HzO, 03 TFA: C, 55.94; H, 5.08; N, 6.00. Found: C, 55.74; H,
4.98; N, 5.94.

- Example A25: (R)-3-((25,38)-2—Hydroxy~3-{[1—(3-hydroxy-2-methyl~phenyl)-
methanoyl]-amino}-4-phenyl-bntanoyl)-S,S-dimethyl-thiazolidine-4—carboxylic acid 3-
trifluoromethoxy-benzylamide

0 o 0
Hoﬁ " z ‘—/ll\ﬁ Our,
on A X




Exampl e A23: (R)-3-((2S, 3S)-2-Hydroxy-3-([I-(3-hydroxy-2-nethyl-phenyl) -
nmet hanoyl | - am no) 4- phenyl - but anoyl ) - 5, 5-di net hyl -t hi azol i di ne4- car boxylic
acid allyl-nmethyl-amde IR (neat, cm') 3380, 2943, 163%Ge. 6004284, 'H
NVR (DMSO-d6) S 9.37 (s;1H), 8.24 (d, J = 8.4, 1H), 7.34-7.15 (m 5H),
6.94 (t, WROI08843 ) 6.77 (d, J= 7.7, 1H), 6.53 (d, J=pquesnissDecenber
2005 WD 02/ 100845 PCTI US02/ 18548 -61- 16), 5.99 (m 111), 5.70-5.65 (m
1H), 5.49-5.00 (m 5H), 4.30-3.85 (n$24H), 3.08 (s, 311), 2.78-2.65 (m

211), 1: ; 0 3 HRVE (ESI) m | | cd
for Ao ol (RS R G s ?963@434%?8@ Melatites Hpa. ° °

Enlei? hgn(() GSMSQ;ds%&jﬁézgs IBI:HBE!?;&%JI&MQ i tﬂyhghf@%lh‘? 33% m’4 carboxylic
aci d ?ﬁ%ﬁ%g]%f%éﬁg@r{%ﬁb% f}li)a@ﬁfaéd mei'msm A8TNEC- 616) 11D, £184(s, y
111), 8 t 1 3

7. 3)7 (d(cﬁz e Iﬁﬂ@oqd“/ %h lt}% %Qﬁ @g(m ﬂ% 6?7# ,271:1) l817(sa3H§ , ?97

(i, 150(s, 1,50 65 3 Al Clted?orﬂtszHMﬂ@s(ﬁ@'O(ﬁHzéfcﬁﬁ@lIé{ PR "5 (-
2 {m

0 4.60- 4.48 (m 3H)
2 88 2, ﬁéfﬁn‘é@%sﬁe@ 5(‘8” ME% 1.48 (s, 3H), 1.34 (s, 3H): HRVB (ESI) m
/z calcd for C32H33N3C6SF4Na (M +Na) + 670. 1969, found 670.1999; Anal.

Cal ed for C32H33N305S F4. 1 H20 0.3 TFA: C, 55.94; H 5.08; N, 6.00. Found:
C, 55. 7Example Alﬁ'gg)'3M(2&§5&}4-HﬁimmpB-Q[IA@5hydﬁ-&y BrlefigBpRayn2- Hydr oxy- 3- { f

i -(3-hy
Ime'g hanolgftﬁﬁ%ﬁ" r’;%-tnﬁ}y 6w§ %“ﬁﬁ%?b%‘d@%hY&th%cm‘bm:dmmd-M car boxylic
acid 3- ethmiﬂeugﬂgﬂmhoxy benzyl am de °

8_)L
OHQ

White solid: mp =105-107 °C; IR (em™) 3322, 3063, 2978, 1643, 1585, 1538, 1454, 1354,
1265, 1159, 1050; 'H NMR (DMSO-dg) 6 9.38 (s, IH), 8.40(t, /= 5.6, 1H), 8.11 (d, /=82,
1H), 7.30-6.70 (m, 11H), 6.53 (d, J="7.5, 1H), 5.48 (d, /= 5.9, 1H), 5.11 (d, J= 8.9, 1H),
5.00 (d, J= 8.9, 1H), 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;3H), 1.25 (t, J= 6.9, 3H); Anal.
Caled for C33H3oN3068¢0.75 H,0: C, 64.01; H, 6.59; N, 6.79. Found: C, 63.89; H, 6.27; N,
6.44.

~ Example A27: (R)-3-((2S,SS)—Z-Hydroxy&-{[l-(3-hydroxy-z-methyl-phenyl)-
methanoyl]-amino}~4-phenyl-butanoyl)—S,Sidimethyl-thiazolidine~4—carboxylic acid
methyl-prop-2-ynyl-amide




12 Decenber 2005 WO 02/100845 PCTI US02/ 18548 -62- Wiite solid: np =102-105
C IR (cm]) 3306, 2966, 1644, 1586, 1520, 1216,1166; 1H NWR (DVBO d6) S
9.38 (s, 111), 8.53 (t, J= 6.0, 111), 8.12 (d, J= 8.1, 1dfdcemtbrHBs7-13 (M
911), 6.96-6.91 (m 111), 6.77 (d, J= 8.2, 111), 6.54 (d, J= 7.7, iH, 5.48
(d, J= 6WPVAMS 5 13 (d, J= 9.2, 111), 5.00 (d, J= PCIUSPIB5484. 46- 3. 97
(m 5H), 2.87-2.67 (m 211), 1.81 (s, 311), 1.50 (s, 311), 1.30 (s, 3H);
Anal . Calcd for C32H34F3 N306S0.25 +Pd+ C, 59.11; H, 5.35; N, 6.46. Found:
C, 58.91; H, 5.40; sNg 6.30. Exanpl e A26:

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

nmet hanoyl ] - am no} - 4-phenyl - but anoyl ) - 5, 5- di net hyl -t hi azol i di ne4- car boxylic
acid 3-  etbdxy- Chmi d White solid: np =105-107 C, IR (cm) 3322, 3063,
2978, 16' N~ B53E 54, 1265, 1159, 1050; 'H NWVR (DMSO-d6) S
9.38 (s, 8H40,§(L 56 H, 811 (d, J= 8.2, 111), 7.30-6.70 (m
1111), 6. 53 (d, J=7,5514-1), 5.48 (d, J=5.9, 1H, 5.11 (d, J= 8.9, 1H,
5.00 (d, J=8.9, IH), 4.50-4.20 (m 411), 4.07 (dd, J=15.0, 5. 3 IN) 3.94
(dd, J=14.0, 6.9, 2H), 2.90-2.62 (m 211), 1.81 (s, 3H), 1.49 (s,

1.34 (sIR BR, (154,q 6; 3 75 H20:
C, 64.01; &ﬁm%mg)g N, &F l?uf?"gc"ﬁ%ﬁv%ﬂﬁ@% ﬁf%@% éarrpl e
27 (R)Eé’r &kf}a@i@)bimk@fd} L 6998/ E[717, (1Ha,r@ﬂctru»,xfﬁ1 2imephgba phemvlg-
et hano apqQy 1 e y- I azol |1 dl he- car oxylc
aci d netiﬁsg'gylg égqﬁ; a?r@ﬁ;e ?g @kgﬂg&g J7o65 b AP 306B464PET US02/ 18548
-63 (s, 3H), 4.03-3.92 (m, 1H), 3.17 (5, 3H), 2.88 (s, 1H), 2.79-2.50 (m, 2H), 1.80 (s, 3H), 1.57 (s,
| 3H), 1.36 (s, 3H); Anal. Caled for CogH33N3058+0.6H,0: C, 62.95; H, 6.45; N, 7.86. Found:

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

Example A28: (R)—3~((2S,3S)-Z-Hydroxy—S—{[1-(3-hydroxy-Z-methyl—phenyl)-
methanuyl]-amin0}-4~phenyl-butanoyl)-S,S—dimethyl-thiazolidine-4-carboxylic acid (2-
methyl-allyl)-amide

=
,

"HNMR (DMS0-dg) § 9.33, (s, IH), 8.18-7.79 (m, 2H), 7.39-7.12 (m, SH), 6.92 (t, J=8.1,

1H), 6.75 (d,J=8.1, 1H), 6.53 (d, J = 7.0, 1H), 5.09 (d,J=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 (i, 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 CasH3sN30sS: C, 63.97; H, 6.71; N,
- 7.99. Found: C, 63.85; H, 6.92; N, 7.65.

Example A29:; (R)-3-((25,3S)»2~Hydroxy-3-{ll-(3-hydroxy-2-methyl-pheny])-
methanoyl]-amino}-4-phenyl—butanoyl)-S,S—dime_thyl-thiazolidine—4~carboxylic acid 3-

amino-benzylamide




IR (neat, cni-') 3378, 1643, 1461,1279, 1108, 'H NVR (DMSO d6) 6 9.37
(s,1H), 8?2 1 (d, J =19.2, 1H, 7.33-7.13 (m 5H), 6.94 (t, J=7.7, |H),
-6.78 (d, J=28.1, 1H), 6.52 (d, J= 7.0, 1H), 5.45 (d, Jp®c&wbdrBs 5. 16 (d,
J=9.2, 1H), 5.02 (d, J= 9.2, 1H), 4.98 (s,1H), 4.47-4.13 (s, 3H),

4.03-3. 9VQ Y1085 3 17 (s, 3H), 2.88 (s, 1H), 2.79-2.BU/NY1834H), 1.80 (s,
3H), 1.57 (s, 3H), 1.36 (s, 3H); Anal. Calcd for C28H33N305S0. 6H20: C,
62.95; H, 6.45; N, 7.86. Found: C,-®2 95, H 6.39; N, 7.69. Exanple A28:
(R -3-((2S, 39)-2- oxy-3-{[ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) -

met hanoyl } - am no} - enyl - but anoyl )-5, 5-di net hyl -t hi azol i di ne- 4-car boxylic
acid (2- nethyl- ) - amde HO 'H NWR (DVMSO-d6) S 9.33, (s, 1H), 8.18-7.79

(m 2H) : , 6.92 (t, J=8.1, 1H, 6.75 (d, J= 8.1, 11-1),
6.53 (dHO3: N OHp, 1H), 4.96 (d, J= 9.2, 1H), 4.70 (s,

IH) 4. 43 | Hij ﬂ\@/ 3.81-3.49 (m 4H), 2.85-2.65 (m 2H),

1.82 (s, 1. %lb—)!;H14 (s, 31-1), 1.35 (s, 3H); Anal. Calcd for

C28H35N305S: C 63. 97 H 6.71; N, 7.99. Found: C, 63.85; H 6.92; N,
7.65. Exanpl e A29:

grg hgn(()IR _az,%hf]?ﬂ{w@b eﬁy? but g%gﬁ?y@gy%%ﬁWSpﬁ%gép @ph@% car boxylic

‘acid 3- ,nfcf&énlﬂl)l,&ﬂridbj“fzg;)eﬁﬁwm;s lmg %@ @;6140
PCTI uso ggzsgg Jé dueja S 3401, 2943, 1643, 1525, 14671 H NMVR
( DVBO- 3 B‘% o ﬁ&“z%’ﬁ-r 5 (ny 35, 430-3.99) (m BH) 2,902, 70m, BHY, 111),

3_33 gza)lzs |_(|§s rBH)lﬂéfl@s; 315) 4543 @351)] T jﬁ §§ 3%"799%‘”? cla%ﬁ)qdfcz @%N éjﬁgﬁ) ;(Ego 24111%9 ( d,’

, 6357 H 637 N 957 Found C, 63.59; H, 6.38; N, 9.58.

Example A30: (R)-3-((28,38)-2-Hydroxy-3-{[1 ~(3-hydroxy-2-methyl-phenyi)-
methanoyl]-amino}-4-pheny!-butanoyl)-S,S—dimethyl-—thiazolidine—4-carboxylic acid

cyanomethylamide

- "HNMR (DMSO0-dg) 6 9.34 (5, 1H), 8.65 (s, 1H), 8.15 (m, 1), 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 (4, /= 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 CogH3oN:05S: C, 61.16; H, 5.92; N, 10.97. Found: C, 61.24; 1, 6.14; N, 10.62.

ExampleA A31: (R)-3-((2S,35)-2-Hydroxy-3-{]1 -(3-hydroxy-2-methyl-phenyl)-
methanoyl]-ami_no}-4~phenyl—butanoyl)~S,S-dimethyl-thiazolidine-4-carboxylic acid (Z)-
but-2-enylamide |




s, 211), 1.81 (s, -311), 1.48 (s, 311), 1.33 (s, 311); Anal. Calcd for

2.06 (
C3, H36N405S0. 5 H20: C, 63.57; H, 6.37; N, 9.57. Found: C, 63.59; H, 6.38;
(N, 9. 58. Exanpl e A30: 12 December 2005

R)-3-((2S, BSH’%J 2- Hydr oxy- 3-{[ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) -

net banoy M BHPEE - 2- pheny! - butanoy! ) - 5, 5- di met hyl - t hi RXHVVHERE484- car boxyl i ¢
acid cyanonethylam de 'H NWR (DIVISOdG) 8 9.34 (s, 111), 8.65 (s, IH, 8.15
(m 1H), 7.42-7.19 (m 5H), 6.94 (t-65Fy = 7.9, 111), 6.81 (d, J= 7.9, 1H),
6.62 (d, J= 7.9, 14X, 5.22 (d, J= 9.7, 111), 5.05 (d, J= 9.7, 1H),
4.61-4.36 (m 411 .01-2.71 (m 411), 1.84 (s, 311), 1.47 (s, 3H), 1.34

(s, 311); Anal, cd for 026H30N4058 C, 61.16; H, 5.92; N, 10.97. Found:
C, 61. 2@ H 6 14 N® 10. 2 Exanpl e A31:
(R) - 3- (119 3- hydr oxy- 2- met hyl - pheny! ) -

met hanoyl | ndrﬂ J-but anoyl ) -5, 5-di net hyl -t hi azol i di ne-4-carboxylic
acid (2)- but-2-enyl ade 12 Decenber 2005 WO 02/ 100845 PCTI US02/ 18548 - 65
HO 'H NWVR (DMSO-d6) S 9.37 (s, 1H), 8.35 (m IH), 812(m 111), 7.15-6.98
(m 61), 6.77 (d, J =T7. IH), 6.68 (d, 3= 7.5, IH), 5.60-5.33 (m 311),

7,
g %g é dé{smzmabmsd-aé)wﬁ?@aﬁ)ds 35@1%}1? 8121%%)1{-247 %ﬁég%? é;%ﬁ@ Ve o

3H), 115'& (IQ):%@%@;J?L?@IHM@15133(rrAaHb,5 1<86(ﬂ,eﬁ=9(2r1}{}236@§j\1395§ C, 63.97;

H- 6.7 3: A32:

rret an 4 HS&) BIH a)a;@& }g 3@ Qb 4 car oxy ic
el %E%gu@“é;ﬁy% e S

Example A32: (R)-3-((2S,35)-2-Hydroxy-3-{[1 -(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5—dimethyl—thiazolidine-4-carboxylic acid (3-
methyl-but-2-enyl)-amide

' NMR (DMSO-dg) 8 9.33 (s, 1H), 8.19 (d, J= 8.6, 1H), 7.96 (s br, 1H), 7.39-7.18 (m, SH),
6.91 (t /=76, 1H), 6.79 (d, /= 7.9, 1H), 6.5 (d, J= 7.1, 1H), 5.41 (m br, 1H), 5.21 (m,
ZH), 5.02 (d, 7= 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. Caled for CooHyNsOsS: C, 64.54; H,
6.91; N, 7.79. Found: C, 64.75; H, 6.82; N, 7.43.

Example A33: (R)-3-((ZS,3S)-2-Hydroxy-3-{11—(3~hydroxy—2-methyl—phenyl)—-
| methanoyl]—amino}-4-phenyl-bntanuy])-S,S-dimethyl—thiazolidine~4—carboxylic acid 3-
acetylamino-benzylamide




“acid 3- acetylamn

6.91 (t, J=7.6, 11), 6.79 (d, J= 7.9, 111), 6.55 (d, J=7.1,111), 5.41 (m
br, IH, 521 (m 211), 5.02 (d, J=9.1, IM 4.57-4.37 (m 311), 3.79-3.61
(m 211), 2.90-2.71 (m 211), 1.81 (s, 311), 1.63 (s, BlhembdH® (s, 3H),
1.40 (s, 311); Anal. Calcd for C29H37N305S: C, 64.54; H, 6.91; N, 7.79.
Found: CW®WWHISH 6.82; N, 7.43. Exanple A33: PCT/US02/18548

(R -3-((2S,39)-2- Hydroxy 3-{[1- (3- hydroxy- 2- met hyl - phenyl ) -

met hanoy! ] - am no} - 4- phenyl - but anoyl ¥ 6%+ 5- di net hyl -t hi azol i di ne- 4- car boxylic
\ nzyl am de 12 Decenber 2005 WO 02/ 100845 -66 HO N

PCT/ US02/ 18548 Wi { oI id: mp = 145-147 C, IR (neat, cm) 3378, 2919,

1637, 1514, 1461 136 ' NVR (DMSO-d6) S 9.87 (s, 111), 9.36 (s, 111),

8. 45-8. 40 (n 80121/5\ J=17.9, H111) 7.49- 6.91 (m 10H), 6.77 (d, J=

7.9, 11&'?4, 42 (d, J=7.0, 1N, 510 (d, J= 9.3,

1H), 5.00 J =Hg. S 15&!4 4’9 m 511), 2.90-2.62 (m 211), 2.00 (s,
3H, 1.80 (s, 311), (s , 1.32 (s, 311); Anal. Calcd for

C32H38N406S1. 5 H2O C, 61.38; H, 6.40; N, 8.68. Found: C, 61.49; H 6.14,

‘N, 8.35. Exanple A34:

R) - 3- 38)d: Anpry a4 h
gre% han(mgan‘? no} IHy Sﬁﬁfe E)u'g(gé]a?; C?g/%%y%?%ﬁ]ﬁy 1% g‘%rfj& ’neH4 car boxylic
aci d ((Iﬁ\)-R @Mﬁ@fdﬂ& &it@zlfémw{aariﬂawmzm{ni\lrvﬁ) (8@23@.115)7 9511?1369(2 9I4H%t

8.16 t 6-7.13
= 7. (dﬁ%’i%‘%@%%éhlg “% 5?%@ J~67%31 d349J@a7 30, H{;,ﬂs@?f-w J= 5.7,
|H), 2.24H)3. 0(10d1%953, 113) (chq- 3195(%1@}1%@0%@2 @‘?%ﬁ 20]0-@3%3 1b), 4.48-4.39
31 8 & 1.61
ESTl), ]721%)91@ (s, glﬂl)l 3215,35) (&nalﬁalc)dfomsmm;)l Ser(’)) C, 61.38; Eq 66;%5?1 o

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

Example A34: (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 ((Z)-
2-methyl-but-2-enyl)-amide

Ho\éjN _/'L
L }T

"HNMR (DMSO-d) § 9.36 (s, 1H), 8.16 (d, /= 8.4, 1H), 8.00 (t, /= 5.3, 1H), 7.36-7.13 (m,
SH), 6.94 (t, /= 7.7, 1H), 6.77 (d, /= 8.1, 1H), 6.53 (d, J="7.3, 1H), 5.37 (d, /= 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 (4, 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 CasHyN305SNa (M + Na)* 562.2346, found 562.2360; Anal. Caled for

- CooHzN;058: C, 64.54; H, 6.91; N, 7.79. Found: C, 64.33; H, 6.92; N, 7.60.




I

/[ z calcd for C29H37N3G6SNa (M + Na)+ 562. 2346, found 562.2360; Anal. Caled
for C29H37N305S: C, 64.54; H 6.91; N, 7.79. Found: C, 64.33; H 6.92; N,
7.60. 12 Decerrber 2005 WO 02/ 100845 PCT/ US02/ 18548 - 67- 1Hxadipk08535
(R-3-((2S éﬁ)g 2-'Hydr oxy- 3-{[ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) - net hanoyl } -

am no} - 4 dut anoyl ) - 5, 5- di et hyl -t hi azol i di ne- 4-RGEOXYESIE aci d
((E)-2-nethyl - but-2-enyl)-am de N H H NVR (DIVISOdG) 8 9.37(s, 111), 8.11
(d, J= 8.2, 111), 7.96 (t, J= 5.5, t¢f- 7.34-7.13 (m 5H), 6.94 (t, J

rlz) 11%):%12§1em5((ﬁ,)—3-](g8835 Jz»H%d Ii%Y %gu @ ﬁygn-%xya; Fbeﬁ:y&%éﬁ?ypdgetﬁﬁn@lh JI:N) ; >

(o201

4.47- 4. @Bm@}n‘i ldlqpyl-laltinos(l)eﬁis dllﬂﬁ#ﬁﬂ-tﬁ;azﬁuﬁne-%ﬂ)boxﬁ)L%ld (@52 ?ne}lﬁ! >, 4.8,

IN), 2.8 ﬂ)é 211) 1.81 (s, 3R, 1.50 (m éll) HRVS
(ESI) in / Z"ca % or  C79H37N305SNa (M + Na)+ 562.2346, found 562.2220.
Exanmpl e A36: (R)-3-((25, 35)-2-Hydroxy-3-{[1-(3-hydroxy-2-nethyl - phenyl ) -
nmet hanoyl | - am no} -4 enyl - but anoyl ) - 5, 5-di net hyl -t hi azol i di ne-4- car boxylic
acid (E)- pent-2-e ide N H Wite solid: np = 113-115 C, IR (neat, cm
1) j' 315, 2964, 1643, 4, 1530, 1454, 1371, 1283,1104,969; 'H NVR (DVMSO-d6) S
9.35 (s, | (8. (& J=08.2, 111), 8.02 (t J=5.6, 111), 7.33-7.13 (m
511), 6H - = 8.2, 6.52 (d, J= 7.5, 111),
5.66- 5.5 |H), b. Nﬁ\é}\ 5. 38 5.31 (m 111), 5.10 (d, J=
8.9, 111),~99 (d, Yt 4. 47 4. 39 (m 2H), 4.38 (s, 111),
3:72-3.53 (m 2H), 2.84-2. 6(m 211) 1.98-1.83 (m

"HNMR (DMSO-dg) 8 9.37(s, 1H), 8.11 (d, J= 8.2, 1H), 7.96 (t, J= 5.5, 1H), 7.34-7.13 (m,
SH), 6.94 (4, /=7.7, 1H), 6.77 (d,J=8.1, 1H), 653 (d, /=73, 1H), 5.44 (d, J = 6.6, 1H),

334(d, J= 6.6, 1H), 5.10 (4, J=9.0, 1H), 4.98 (d, J= 9.1, 1E), 4.47-4.36 (m, 3H), 3.71 (dd,
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 (ESI) m / z caled for CaoH37N305SNa M+ Na)" 562.2346, found
562.2220.

Example A36: (R)-3-((2S,3S)-2~Hydroxy—3—{[l~(3-hydroxy-Z-methy]-phenyl)~

methanoyl]-amino}-4—phenyl-butanoyl)~5,5—dimethyl-thiazolidine-4-carboxy]ic acid (E)-
pent-2-enylamide '

__)LN/\/\/
OH ( Z

White solid: mp = 113-115 °C; IR (neat, cm™) 3315, 2964, 1643, 1584, 1530, 1454, 1371,
1283, 1104, 969; "H NMR (DMSO-d¢) 6 9.35 (5, 1H), 8.11 (d, J= 8.2, 1H), 8.02 (1, /= 5.6,
~ 1H), 7.33-7.13 (m, 5H), 6.96-6.90 (m, 1H), 6.76 (d, /= 8.2, 1H), 6.52 (d, J = 7.5, 1H), 5.66-
536 (m, 1H), 5.43(d, /= 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,




J

12 Decenber 2005 WO 02/ 100845 PCT/ US02/ 18548 -68- 26),1.80 (s, 3H), 1.48
(s, 311), 1.34 (s, 3H), 0.87 (t, J=17.3, 3H; Anal. Calcd for C29H37N305S0
5 H20: C, 63.48; H, 6.98; N, 7.66. Found: C, 63.30; H, 7213Q:m20d5 28.
Exanpl e A37: %Pfgd 3-((2S, 3S)-2-Hydroxy-3-{[i-(3-hydroxy-2-net hyl - phenyl ) -
met hanoy YO %#%#33 - 4- phenyl - but anoyl ) - 5, 5- di met hyl - t hi aBEIUHR/RS484- car boxyl i ¢
acid (2)- pent-2-enylamde N OH (Sk- H Wiite solid: nmp = 112-113 C, IR
(neat, cm) 3320, 2965, 1659, 1643,-6%38, 1455, 1372, 1285, 1210, 1105, 1048;

11y "% SEYSAIEES B £ ba e (St e 00 ()7 63

(d J= ‘?12931,371%938-055{2@2 Q, 63.493H.6.98; N1166)Eouﬁ>d3@ 63:@5}1 700, 3)7,085- 29-5. 23 (m
IM 5.09 (d, J= 9.2, IH), 4.99 (d, J= 9.2, 1H), 24738 '(m 214), 4.36
(s, 11-1), 3.80-3.62 (m 2H), 2.84-2.70 (m 2H), 207197 (m 2H), 1.80

CoraTNs0see tpot e G a0 PPy Tmdilohvns G0 1 6. 02: N

7.48. B8 peyl]e@gmo}-rl-phenyl~butanoyl)—5 S—dlmethyl-thlazolldme-4—carbox lic acid (Z)-
(R) - 3- ((}%%3%] dr oxy- 3- {[ 1- ( 3- hydr oxy- 2- met hyl - phenyl " -

met hano - phenyl - but anoyl ) - 5, 5- di et hyl -t hi azol i di ne-4-carboxylic
acid (E)- but-2- enyI am de HO'H NMR (DMSO-d6) 8 9.39 (s, 111), 8.19 (m br,

IH), 8.03 (mbr, | 7.40-7.16 (m 51-1), 6.94 (t, J= 7.1, | H), 6.79 (d,
J= 7.7, 11-1), 6. d, J= 7.5, 11-1), 5.64-5.31 (m 3H), 5.19 (d, J =
9.2, IH, 502(d 9.2, 1H), 4.55-4.38 (m 3H), 3.80-3.69 (m 2H),

2.84-2. 70 (m 14 Deq_@nber 5 WD 02/ 100845
P
- N
\@A OH ( %

White solid: mp=112-113 °C; IR (neat, cm™) 3320, 2965, 1659, 1643, 1538, 1455, 1372,
1285, 1210, 1105, 1048; 'H NMR (DMSO-ds) 5 9.35 (s, 1H), 8.11 (d, J= 7.9, 1H), 8.03 (t, 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),
542 (d,J=6.7, 1H), 5.37-5.35 (m, 1H), 5.29-5.23 (m, 1H), 5.09 (d, J= 9.2, 1H), 4.99 (d, J =
9.2, 1H), 4.45-4.38 (m, 2H), 4.36 (5, 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 (5, 3H), 0.90 (t, J = 7.5, 3H); Anal. Calcd for
CasH3N;0558:0 5 H0: €, 63.48; H, 6.98; N, 7.66. Found: C, 63.60; H, 6.92: N, 7.48.

bl

Example A38: (R)-3—((28,35)-2-Hydroxy-3-{[1-(3-hydroxy-Z—methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-S,S-dimethyl-thiazolidine-4—carboxylic acid (E)-
but-2-enylamide

@/m J\
OH(’

'H NMR (DMSO-de) 8 9.39 (s, 1H), 8.19 (m br, 1H), 8.03 m br, 1H), 7.40-7.16 (m, SH),
(694 (t,J=7.1,1H),6.79(d, J= 7.7, 1H), 6.5 (4, /= 7.5, 1H), 5.64-5.31 (m, 3H), 5.19 (d, J
=92, 1H), 5.02 (d, /= 9.2, 1H), 4.55-4.38 (m, 3H), 3.80-3.69 (m, 2H), 2.84-2.70 (m, 2H),




PCTI USO2/ 18548 -69- 1.80 (s, 3H), 1.61 (s br, 3H), 1.51 (s, 3H), 1.39 (s,
3H); Anal. Calcd for C28H35N305S: C, 63.73; H, 7.07; N, 7.96. Found: C,.
63.41; H 7.23; N, 7. 71. Exanple A39: 12 December 2005

(R -3-((2S, 39) -2- Hydroxy 3-{[ 1- (3- hydroxy- 2- net hyl - phenyl ) -

met hanoy WQ &%098d3 - 4- phenyl - but anoyi r 5, 5- di et hyl - t hi aROTEHHSs48- car boxyl i ¢
aci d. 3- di net hyl am no- benzyl am de HO White solid: np = 105-106 C, IR (neat,
cnm') 2219, 2966, 1732, 1644, 1585, 15369- 1494, 1454, 1373, 1264, 1047' "H NWVR

%P!?Oad%"?m@“?%ﬁsg”%fﬁ%e§l?§ 3y 58yt eda e codilong Ca b0 (o) -

9.2, | §.73;4L4D74NZL Fourd)C, 634031 (b, NJF14. 3, 5.3, 1 H), 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 C33H40N405S0.1 HZO. C, 65.35; H, 6.68; N, 9.24. Found: C, 65.49; H,

6.67, NexSpk- | @48, 3

(R -3- ((2%“%%)‘1\3 A B @28;?@ 2y dvoxy 2 A-Grby dsoxwd-methykmb et -

e hanpefhagoyhalind) by} 0y, 3y Eiitind DLHOMILpR - oar DOy i
acid ((%th iﬁoro but - 2-enyl)-am de Wite foa [(Jlneat cm)
3332, 3’1‘8’2&'“ mige1  1443: 1280 1119;: 'H NMR (DMVBO-d6) 8 9.36 (s,
M 832(t'J—56 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= 73, 111), 6.49-6.40
(m IH, 6.08-6.0 Decenber 2005 WO 02/ 100845 PCTI US02/ 18548 -70- (m
1H), 5.49(d, J= 6.M«/1H), 5.15 (d, J= 9.2, 1H), 5.01 (d, J= 9,2, 1H),
4.50-4.40 (m 8H [ 4.38d¢s, 1H), 10390(m IH), 3.80-3.70 (m 1H),
2.90- 2.6 1. ogagL (s, 3H), 1.34 (s, 31-1): Anal. Calcd
for C28H3 o%z c [ %0 ):?3@(56\ N, 7.25. Found: C,

White solid: mp =105-106 °C; IR (neat, cm™) 2219, 2966, 1732, 1644, 1585, 1531, 1494,
1454, 1373, 1264, 1047; "H NMR (DMSO-dg) § 937 (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. Caled for C3sHyN,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-((28,38)-2-Hydr0xy—3-{[1-(3-hydroxy-2-methyl—phenyl)—
methanoyl]-—amino}-4—phenyl—butanoyl)-S,S-dimethyl-thiazolidine—4—carboxylic acid ((E)-
4,4,4-trifluoro-but-2-enyl)-amide

White foam; IR (ueat, cm™) 3332, 1661, 1641, 1584, 1531, 1443, 1280, 1119; 'H NMR
(DMS0-d4) 6 9.36 (s, 1H), 8.32 (1, /= 5.6, 1H), 8.15 (4, J = 8.4, 1H), 7.35-7.12 (m, SH),
7.00-6.90 (m, 1H), 6.77 (d, /= 7.3, 1H), 6.52 (d, J=7.3, 1H), 6.49-6.40 (m, 1H), 6.08-6.00




58.37; H 5.70; N, 6.91. Exanple A41:

(R -3-((2S, 39)-2- Hydroxy-'3-{[ | - (3- hydr oxy- 2- net hyl - phenyl ) -

met hanoyl ] - ani no} - 4- phenyl - but anoyl ) - 5, 5- di met hyl - t hi azed Ddéniver2¢oxcar boxyl i c
acid (I- ano-1, 1-di net hyl -nmet hyl )-am de "H NVMR (DVMSO-d6) 8 9.39 (s, 1H),
8. 31- 8 12""{%{1“%“9 7.38-7.17 (m 5H), 6.97 (t, J= 7.3, PCII¥H2/1864879 (d, J=
7.7, 1H), 6.59 (d, J= 7.4, 1H), 5.41 (mbr, 11-1), 5.21 (d, J= 9.2, 1H
5.00 (d, J= 9.2, 11-1), 4.58-4.35 {t- 311), 285262(m 2H), 1.81 (s,

i ey j%é?h 5%1%@94- 9]2131%48%1#%? T 2@%), dﬂL%rHQ 55; N,

10. 13. %&?a@pllé) A40:3.90 (m, 1H), 3 80-3.70 (m, 1H), 2.90-2.60 . 2H), 1.80 (s 3;1) 1.51 (s,

Erlef? hinq}ﬁfliﬁl @?twﬁjﬂrﬁﬁﬁ!?a &lld{': gygsiﬁoﬁéﬂﬁ%mﬁsamawmmmem car boxylic

aci d 3-58BiHoRYe: ezl am de HO OH N ' H NWR (DVBO-d6) S 9.37 (s, 1H), 9.30
(s, 1H), 8.35 (t, J=5.9, IM 8.11 (d, J= 8.1, 1H), 7.33-7.15 (m 5H),
7.04 (t, J=17.7, 1H), 6.94 (t, J=7.9, 1H, 6.77 (d, J= 8.1, 1H), 6.70-6.54

12 De ) 0 PCTI US02/ 18548 - 71- 414), 5.49 (s br,
C%ﬁt"&e 2815 (ﬁ? 3 M%@!%@w a-{llj(élydsoxyﬂrm)ethgdgiaﬂmnzn 314), (Z. 2r7 (dd,

ik =15 xieth&n ; 2 214), 1.82

(s, 3H), y 4d9}l](amué}f‘ft)pgzm(m’q'mn}1 )g?l‘%“eﬁ'l(g'alf’.&z°&?“8‘§"iﬂg'?°‘&g&%é&ho6s?ﬂzo: C

62, 50; c¥puosligimehylrmgthyhrmide: C, 62.66; H, 6.19; N, 6.83. Exanple A43:
(R -3-((2S, 3S) - 2- Hydr oxy- 3- ([ 1- ( 3- hydr oxy- 2- met hyl - phenyl ) -

nmet hanoyl | - am no} - 4- phenyl - but anoyl ) - 5, 5- di net hyl -t hi azol i di ne- 4-carboxylic
acid 3- ‘

HO‘@?\N _/U\ K
H o k /‘\/

1

- HNMR (DMSO-dg) 8 9.39 (s, 1H), 8.31-8.12 (m, 2H), 7.38-7.17 (m, SH), 6.97 (t, J=7.3,
1H),6.79(4, 7= 7.7, 1H), 6.59 (d, /= 7.4, 1), 541 (m br, 1H), 5.21 (4, J= 9.2, 1H), 5.00
(d, /=92, 1), 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 CasH3aN4OsS: C, 62.43; H, 6.36; N, 10.40. Found: C,
62.12; H, 6.55; N, 10.13.

Example Ad42: (R)-3-((2S,38)-2-Hydroxy-3;{[1-(3-hydroxy-?.-methyl—phenyl)—
methanoyl}-amino}-4-phenyl—butanoyl)—5,S—dimethylfthiazolidine-4-carboxylic acid 3-
hydroxy-benzylamide

_)L

OH(

] ' .
HNMR (DMSO-dg) & 9.37 (s, 1H), 9.30 (s, 1H), 8.35 (t, J=5.9, 1H), 8.11 (d, /= 8.1, 1H),
7.33-7.15 (m, 5H), 7.04 (1, J= 7.7, 1H), 6.94 (t, J=7.9, 1H), 6.7 (d, J=8.1, 1H), 6.70-6.54




propoxy-benzyl am de HO Wiite foam IR (cm) 3319, 2966, 1644, 1585, 1531,
1454, 137-0, 1264, 1047; 'H NVR (DwVsO-d6) 8 9.37 (s, 114), 8.40 (t, J= 5.8,
114), -8.10 (d, J= 8.4, 114), 7.31-6.71 (m 1114), 6. 531A16bcenser 2603, 114),
5.46 (d, J= 6.4, 114), 5.12 (d, J= 9.2, 114), 5.00 (d, J= 9.2, 114), 4.50-
4.20 (m WAOLOP100845 11-3.83 (m 314), 2.90-2.62 (m 214),rduabh/ssss 31),
1.72-1.60 (m 214), 1.49 (s, 3H), 1.34 (s, 314), 0.92 (t, J= 7.3, 314).
Anal . Cal cd for C34H41N306S0.25 H2G:7IG 65.42; H, 6.70; N, 6.73. Found: C,

65. 49: 0

R 9*‘*‘bf?éxﬁylﬁi?{f%“ﬁw@mﬂétm4@@@1}9mmw

met hano¥yl }5-2a6;ﬂrﬂdi) 40Dplddny+-15.0f HHROH))2. §8-§6¢8ﬂ”92\}%}’ ?Ey 8@) hgts;?%g car boxylic

acid 2- I% - be f Ende 12 Decenber E 0 4 ) 02/ 18548

-72- ?ﬁ:@éﬁ’ggcg o GHsN:0681H00: &, 68.50:5H, 6126 N, 7853Bouiull;, CJ= 5.5, | H),

8.14 (dﬁzéﬂﬁﬁag ﬁlslgg 7.32-7.12 (m 611), 7.04-6.91 (m 211), 6.76 (m

211), 6.68 (t, 7.5, 111), 6.54 (d, J= 7.5, 111), 5.46 (d, J= 6.6, 111),

513(d J—92 111), 5.01 (d, J= 9.3, 1H), 4.47 (m- 3H), 4.28-4.19 (m
H, 1.32 (s, 311); HRMVS

> 67 311), 1.49
(ESI) m amp‘% él“g g‘)“)%mzé%ﬁr%ﬁxém?’%{u -(3- kmrg}’-&i’l&tm-aﬁpn)ﬂpund 578. 2325.

Exanpl eméthanoyiRimito -4 ) - 2- et hyl - phenyl ) -

~ net hanoyl } - an’?ﬁao} 4I pﬁ'gﬁﬁﬁ bb%?wgy%&gﬁ%ﬂ%%h&?ﬂ “ ?BW"GPFFQJM car boxylic
“acid (Bropox-bengylamiden- propyl ) - am de ' H NMVR (DI\/SOdG) $9.36 (s, 1H, 8.20
(t, J= 5.5,111), 8.13 (d, J= 8.2, 1H), 7.34-7.13 (m 511), 6.93 (t, J=7.7,
IH), 6.76 (d, J= 8.1, 111), 6.08 (d, J= 7.5, 111), 5.44 (d, J= 6.8, 1H),
5.10 (d, J= 9.2, 5.05 (d, J= 9.2, 111), 4.48-4.38 (m 211), 4.35 (s,
IH) 3.32-3.25 (mh_211), 2.75-2.70 (m 211), 2.44-2.35 (m 2H), 1.80 (s,

149( 311Y, &340(5 311); HRVB
(SA OHQS/(/U

White foam; IR (cm™) 3319, 2966, 1644, 1585, 1531, 1454, 1373, 1264, 1047, '"H NMR
(DMSO-de) 8 9.37 (s, 1H), 8.40 (t, J=5.8, 1H), 8.10 (d, J= 8.4, 1H), 7.31-6.71 (m, 11H),
6.33(d, /=173, 1H), 5.46 (d, J= 6.4, 1H), 5.12 (d,/=9.2, 1H), 5.00 (d, /= 9.2, 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, 3H), 0.92 (t, /= 7.3, 3H). Anal. Caled for C34Hy;N3068+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-hydroxy—2-methyl—phenyl)-
methanoyl]-amino}-—4—phenyl—butanoyl)-S,S-dimeththiazolidine-4—carboxjrlie acid 2-
hydroxy-benzylamide

SeRE"
(A - OHQ/"(




(ESI') m/ z calcd for C27H33N3(35F3 (M + H)+ 568. 2093, found 568.2118.
Exanpl e A46: (R)-3-((2S, 3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-nethyl - phenyl) -

met hanoyl ] - am no} - 4- phenyl - but anoyl ) - 5, 5- di et hyl - t hi azglpdinte-Bocar boxylic
acid nethyl-propyl-am de 12 Decenber 2005 WO 02/ 100845 PCT/ US02/ 18548 -73
Wi te soMQe2/iP845108- 110 C, IR (cm|) 3325, 2964, 1637PCTIED2/18548

1456, 1372, 1284; 111 NWR (DMsO-d5) 6 9.35 (s, 1H), 8.22 (d, J= 8.6, -1H),
7.34-7.12 (m 5H), 6.96-6.90 (m 1H72-6.77-6.75 (m 1H), 653650(m

(< ary TN OMSD-ao dapg ) g E R AR ot fafamRe b (o "3k,

1.56- 1. 362—7(@(:@551)3103259(15(@3@ 678 (89218, 66&;*: I=%s HM:@E@J 3 'BCdHf %5. 03:
ou

C23H37 H,

N 7. 3%%&«2&@6 IH),513(d J=92, IH) 501 (d,J= 93 lH) 4.47 (m, 3H), 4.28-4.19
R) - 3- | -

gre% hanf)(n:z]%}ﬁﬁ,‘l2 E%%@Z@%%yfs%t Oy{&?q%%@&%h% msf)m@lﬁdcar boxylic

acid 4- Orﬂarﬁhd‘éxﬂ@ﬁﬁvlhdiysmmlﬁmmiﬁs\bﬂbl Wiite solid: "HNW (DVMSO 6 9.37
(s, 1H), 8.51 (t, J=5.9, IH, 813 (d, J= 7.3, IH, 7.39 (d, J= 8.6, 1H)),
7.32-7.10 (m 8H), 7.00-6.90 (m 1H), 6.76 (d, J= 8.2, 1H), 6.53 (d, J=

7 3 1 1 = 9 00 (d, J= 9.3,
4'%réanizﬂg%&ﬁ(ﬁ)mf&@-ﬁg@rgﬁ '3%'§€"’Ui]‘”°’§""f““’1'¥‘?}’emﬂ "90( 2.64 (m 2H),

1 81 (smetbPi)wylhzam910}-14-13113*5)1-13uian’b?])(ﬂaS—dﬁﬂthyl—thﬁﬁ@dﬁESi LarBokyl% #ofd €d for

C32H35 gffg .%, 2199 found 646.2184. Exanple Adg: (R)-3-((2S:
et pro-amd

35) - 2- f oxy- 2- nethyl - phenyl ) -
met hanoyl ] - am no} - 4- phenyl but anoyl ) - 5, 5-di net hyl -t hi azol i di ne- 4-car boxyl iC
acid (2,2- difluoro-benzo[1, 3]di oxol -5-yl net hyl)-am de

_/lLN/\/CFa

OH(a

'HNMR (DMSO-de)  9.36 (5, TH), 8.20 (t, J= 5.5, 1H), 8.13 (d, /= 8.2, 1H), 7.34-7.13 (m,
SH), 6.93(t,/=7.7, 1H), 6.76 (d,J=8.1, 1H), 6.08 (d, /= 7.5, 1H), 5.44 (d, /= 6.8, 1H),
510(d,J=9.2, 1H), 5.05 (d, /= 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

(ESY) m / z caled for CyyHasN305SF; (M + H)* 568.2003, found 568.2118.

Example A46: (R)-3-((28,38)-2-Hydroxy-3- -{[1-(3-hydroxy-2-methyl-phenyl)-

methanoyl]-amino}- -4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4- carboxyhc acxd
methyl-propyl-amide

\é/u\ __/U\N/\/’
OH ( Z




12 Decenber 2005 WO 02/ 100845 PCT/ US02/ 18548 -74 'H NVR (DWVSO-d6) 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=7.8,1H), 6.77 (d, J= 7.9, 1H), 6.54 (d, J=71Xpecdtnr0ofs 58 (d, J=
8.2, 1H), 5.17 (d, J= 9.2, 1H), 5.02 (d, J= 9.2, 1H), 4.49-4.39 (m 3H),
4.43 (s, W04 1 (dd, J= 5.4, 15.3, 1H), 2.83 (m ¥XEIUSR/ieiss(dd, J=
13.5, 10.7, 1H), 2.20 (s, 3H), 1.51 (s, 3H),1.34 (s, 3H); HRVS (ESI) m/ z
cal ed for C32H34F2N307S (M + H)+ 64232086, found 642.2099; Anal. Calcd for

C32HB3R0LRA: (o Sfosflio b R Mos BogR 16594585, 1536, ?9720%284H"H5 2t N

6.29. Exanp
(R) - 3- [m(msa-dmcym 135)( S2hyadly exys, 2BtV 1%@{175@(0 AR (i 18),

5-di met hyl -t hi azol i di né- 4- car

henyl
?262K| o%} é{ﬁvma)lfﬁ,rﬁ 0. SHMVIRD( DAS, d6)6.45 1H), 45018(4570 (hHBH) 8.4814.30 (m, 1H J=

5 5 7 96 1H J=7.9 6.79
()i 8?1‘?;%% 2320 e 2. 3504 360, o Py ol by The3e1 (U T
J— 9. 3)(m, 2HP3.3¢ds, 3 0179 ?=9733H4

3. 64- 3)}15@(0 Ggmm (ﬂ’ ) ) Aﬁ@1edgedgf5rgﬂ1{ 5’@ QGH@O(%GI%} 3H), 1.53
(s, 3HD’E Z?dl sppd: %@3&6 Hﬁni%l\baﬁéul ated for C26H33N30C6SC (M + H)+
534.1829, found 534.1841. 12 Decenber 2005 WO 02/ 100845 PCTI 1JS02/ 18548 - 75-
Exanpl e A50: (R)-3-((2S,3S) 2-Hydroxy-3-1[1-(3-hydroxy-2- rret hyl - phenyl ) -
met handi¥ainpled4it YR)U30(28,38)-2 Hydanoy3- 1[15(353!51'«1%9133&%111&?‘{/%%? di ne- 4- car boxylic

aC|d 2- xy-.et.h nmet hyl - benzyl ) -am de 1H Od6 8 9.38 (s,
(%ﬁ%ﬂ ﬁ‘j&" }ny Pii‘i%ﬁb‘rfa&@%/lb%vdlpﬁth)ﬂ -thigzolidingd-qaghoxylic acid 4- 1H), 6. (55

(d J tﬂﬂ&)roﬁ]@hoxﬁ_b%yiﬂn‘dé: 6.8, 11-1), 5.26 (d, J= 10.0, 1H), 5.08 (s,.

11-1), 5.04 (d, J= 9.2, 1H), 4.82-4.67 (m 2H), 4.55-4.24 (m 3H), 3.67

(m 2H), 3.47 (m 2H), 2.78 (m
ﬁi JL .
' OH S/( o/%

White solid: "HNMR (DMS0) 8 9.37 (s, 1H), 8.51 (t, /= 5.9, [H), 8.13 (d, /= 7.3, 1H),
739 (d,J= 8.6, 1H), 7.32-7.10 (m, 8H), 7.00-6.90 (m, 1H), 6.76 (d, J= 8.2, 1H), 6.53 (d, J=
7.3, 1H), 5.49 (d, /= 6.6, 1H), 5.14 (d, /= 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) m / z caled for C3yHasN3OgE;S (M + H)' 646.2199, found 646.2184.

F

Example A48: (R)-3-((2S,35)-2-Hydroxy-3-{ [1-(3-hydroxy-2-methyl-phenyl)-
 methanoyl]-amine}-4-phenyl-butanoyl)-5, S-dlmethyl-thxazol1dme—4—carboxyilc acld (2,2~
difluoro-benzo[1,3]dioxol- -5-ylmethyl)-amide




2H), 2.24 (s, 3H), 1.82 (s, 3H),1.61 (s, 3H),1.45 (s, 3H); HRM5S (ESI) in /
z calcd for C34H42N30G6S (M + H)+ 620. 2794, found 620.2798; Anal. Caled for
C341 IN3GGS' 1 H2O: C, 64.03; H 6.80; N, 6.59. Foundj; fecenfda-6s H 6. 40;
N, 6.59. Exanple A51:

. 3-[ 2- HydM8X821808¢3B- hydr oxy- 2- met hyl - benzoyl ami no) - 4- phergiushtsgasy| | -

5,5-dinethyl-thiiazolidine-4-carboxylic acid nethyl-(2-ethyl-benzyl)-am de
HO White solid: 'H NVR (DVBO-d6) S-F440 (s, IH), 8.45 (t, J= 7.99, 1H,
-8.10 (d, J=8.1, 1H), 7.41-6.91 (mg 12H), 6.62 (d, J= 7.8, 1H), 5.41 (d,
J= 6.8, 1H, 5.12 (dd, J= 8.1, 7¢ d:H) 4.44-4.35 (m 3H), 4.42 (s, IH,

2.91-2.67 (m 2H),/2\564- 2. 21 89 2H) 2.1 (s, 3H), 1.88 (s, 3H),
1. 49 D 34 (s, 3 H: Anal. (C34H41N305S0.75
3

1.56 (t, J= 6.90,

H20) calculatedC . 34 ), N (6.23), found C (62.72), H (6.52), N
(5.97). n/ﬁ%téll cd for 604.2845, found 604.2845. 12 December
2005 W®Q ' 3&) 2/,18548 -76- Exanple A52:

3-((2S, [Oy { 4 (3- hydr oxy- 2- net hyl - phenyl ) - net hanoyl } -

am no} - 4- anoyty -5, 5-di et hyl -t hi azol i di ne- 4-carboxylic acid

(2-rrethy|amno- ethyl) amide H N Wite solid: "H NVR (DVBO-d6) 6 9.40 (s,
1H), 8.45-8.01 (m 1H), 7.41-7.13 (m 12H), 6.98 (t, J= 7.8, 11-1), 6.78

d J= , 5.12-4.98 (m 2H),
A 3$?R(EQ§)O'&§§§§6?%1&;I§559 st b S(W(dg}li)“ {HBZ.269,113m) | ‘7 66H%q,
J= 8. 2 8H)A94 (t173%.8( H), 8y (d, & 0 ted C
(60, 31% ZI?Z{G( 94) ’( )o% &a;:‘%&nd’ C ( g)§ 1@0 ?gg%wq »08) . HRVS
(ESI) mi*Z 6 c%lzf%lr? 58dpF7 9.2, iﬁhﬁd%wmm) 413 (Ddﬁ)mmr(da,%m

_ 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 CyHaaFaN3058 (M + H)* 642.2086, found 642.2099; Anal.

Caled for C3;HyFaN3078: C, 59.90; H, 5.18; N, 6.55. Found: C, 60.01; H, 5.27; N, 6.29.

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

OH

'H NMR (DMSO-dg) 6 9.40 (s, 1H), 8.31 (t, 1H,J=5.5), 8.17 (d, 14, J=8.4),7.37-7.16 (m,
5H), 6.96(t, 1H,J=179), 6.79(d, 1H, /= 8.1),6.55 (d, IH, J=17.5), 547 (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 CpgH33N305SCl (M + H)+ 534.1829, found 534.1841.




WO 02/ 100845 General Method B O  HN ~

"N BI

--- 0-nu CJ. ~XxXNOHHYNH2,. HOH S~ R 15 16 0 16
N RS H-77 . 12 December 2005
WO 02/100845 PCT/US02/18548
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- Example A50: (R)-3-((2S,3$)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-

methanoyl]-amino}-4-phenyl-butanoyl)-S,S-dimethyl-thiazolidine-4—carboxylic acid (2-
hydroxy-ethyl)-(2-methyl-benzyl)-amide

'HNMR (DMSO-4¢) 5 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, /= 6.8, 1H), 5.4 (d, J= 6.8, 1H), 5.26 (d, /= 10.0, 1H), 5.08 (s, 1H), 5.04
(d,/=9.2, 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 (ESD) m / z caled for
C3¢HeaN3068 (M + H)' 620.2794, found 620.2798; Anal. Caled for CsHaN;06S" 1 FhO : C,
64.03; H, 6.80; N, 6.59. Found: C, 63.66; H, 6.40; N, 6.59. |

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

OR ks’( I\

White solid: 'H NMR (DMSO-ds) 6 9.40 (s, IH), 8.45 (t,J=17.99, 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, /= 6.90, 3H), 1.49 (s, 3H), 1.34 (s, 3 H); Anal. (C34H4N3058+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.

'""NR C3~ RZ + PCTI US02/ 18548 0 BO
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16 O N-"-"LNR, OHCS' ~ RZ 17 0 NJ'N'R, OHCSIk-R2 t 19 Ami des of the
general structure 3 (synthesized in the same manor as in the Methods A
section) are coupled to boc-protected acid 15, and exposefet@hehmbhane
sulfonic acid to "yield amnes 16. Subjecting am nes 16 to the reaction
condi ti oNO ¥t ed yiel ded a series of amides 17 andPCREWYIER 10
Synthesis of am nes of the general t é)e 16. 16a HZN- ' -N, OH CS The title
conmpound was prepared as foll ows. (Fg 5, 5-Di nethyl -thi azolidine-3,4 15

di car bomhm leE2¢l (25Sysh- t,ar 1.9 was_di ssol ved in
Et OAc (25 §e) angl:icoolsggbffi% x%?, {E (S’]h (infx %ﬁﬁ'&ﬂ’é’bﬂé‘g‘é’%ﬁh?@ﬂh nL, 8.23
mol ) \/\/&B“'Hﬂdddleanblltamd)-ﬁ,ﬁv-dTﬁéthﬂlthiaéoliﬂme-&caﬂ)oigﬁé g @% ion was

stl rredeals,l)(;mq:dfor 1 h, and 12 Decenber 2005 WO 02/100845 Fg 2/ 18545

/\/\
OH("

White solid: 'H NMR (DMSO-ds) 5 9.40 (s, 1H), 8.45-8.01 (m, 1H), 7.41-7.13 (m, 12H),
6.98 (t,/=7.8, 1H), 6.78 (d, /= 6.85, 1H), 6.5 (d, /= 6.9, 1H), 5.41 (m, 1H), 5.12-4.98
(m, 2H), 4.44-4.35 (m, 2H), 3.15 (m, 2H), 2.91-2.67 (m, 2H), 1.84 (s, 3H), 1.66 (g, J=8.2,
4H), 1.34 (s, 3H); Anal. (C7H;¢N405S+0.50 H,0) calculated C (60.31), H (6.94), N (10.42),
found C (60.59), H (6.50), N (8.08). HRMS (ESI) m/z caled for 556.2771, fourid 556.2770.




re-cooled to 0 C and quenched w t IRs1

treated with (S)-Cycl ohex-2-enylamne (0.8 g, 8.23 mmol ). The reaction .

m xture was stirred at roomtenperature overnight, then partitioned
between IN HCl (25 nL) and EtQAc (30 nlL). The organi c kayeempsesosashed
with saturated NaHCO3, brine, dried over Na2SO4 and concentrated to a

yel | ow oMOO2/P84F esulting oil (2.54 g, 7.47 mvl) 5 weaRCTHW¥wsa8ed i n Et OAc
(30 n.) and then cooled to O C. Methanesul fonic acid (2.27 rrL, 33.62 mol )
was added and the solution was stirred?t- O C for 15 minutes, then at room
t enper at ur e G@lerfiMeififgM Xture was re-cooled to 0 C and quenched with 10%
Na2CO8 (30 nl) then extracted with EtOAc (30 ni). Organic |ayer was washed
with brine, dried over Na2SO4 and concentrated in vacuo to give a yellow
oil 3. The 10 resulting yellow il (1.86 g, 7.74 mvol) was dissolved in

Et OAc (77 mL). BOC- AHPBA 4 ( g, 7.74 nunol s added fol | owed by HOBt
(1.05g, 7.74 mmof). The m xt was stirred at omtenperature | h, then
cooled to O Hx— -R11.60 g, 7§{740 mmmol) was sl gw add@d as solution in

Et OAc (30 L), /ﬂih m *t UBGEC.) | owet—to» gr afiualll y R to room
tenperature amd rred ovethni ght OHThe mi xt tahe éd 15 and the

filtrate was washed with I N HCPH(40 nl), saturamdea’chs (40 nL), brine
(40 mL), dried »ver Na2SO4 ang concentrated to gi ﬁe a crude white solid
(contam nated w th DCU). The DCU was renoved by ash chromat ography (30%

to 50% Et CAc in hexanes) to provide a e solid (4 g, 7.73 mmol ), which
was dissolved in EtOAc (30 nl) and the oI ed to C. Met hanesul fonic
acid (2.35 nm, 34.76 nnrol) was added soI ution was stirred at O

(38 n’L) then extracted with
Et OAc (30 ni). Organic layer was washld i |Re, dried over Na2SO»4 and
concentrated in vacuo to give a.materi al |ch was recrystalized from 60%
Et OAc in hexanes to provide the titled corrpound (2.41 g, 80% as a white
solid. 1H 25 NWR (DMSO-d6) S 8.21 (d, J .1, 1H), 7.31-7.17 (m 5H), 5.80
(d, J= 5.6, 1H), 5.52-5.48 (m 2H), 5. 5.25 (m 2H), 4.89 (s, 2H), 4.26
(s, 11-1), 4.21-4.00 (m 3H), 3.1%2. pm 250, 2.50-2.00 (m 2H),
2.00-1.00 (m 4Hye ;I.._A..Q_(_s..,..3I—|)R5 1J,8\1
“N” N

) - 1
Re H o L xR,
19
Amides of the general structure 3 (synthesized in the same manor as in the Methods A

C for 15 minutes, jphen_at_rgomtenp %at re for ;Q The m xture was
3

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

HZN _:_)L

on L &
The title compound was prepared as follows. (R)—S,S-Dimémyl-thiazolidine—B,-4-
dicarboxylic acid 3-fers-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

15




Anal . Calcd for C22H31N303S: C, 63.28; H, 7.48; N, 10.06. Found: C, 63.40;
H 7.20; N, 9.98. 30 The follow ng amnes a-h were prepared by the
specific method outlined above wusing the requisite am quce}l%e@g@enber 2005
WO 02/ 100845 -79 16a HZN~~NJYN OH s_k- H 5 PCT/US02/ 18548 'H NVR ( DMBO- d6)
8 8.36 (WORANH 1H) 7.36-7.14 (m 5H), 5.70 (m | HPCBUS#1E48 br, |H),
5.12 (d, J=17.0, IH), 4.96-4.88 (m 3H), 4.34 (s, 1H), 4.10 (d, J= 7.0, 1H),
3.80-3.55 (m 2H), 3.06 (d, J=13.0, 1H78-2.87 (t, J= 9.0, IH), 2.38 (dd, .
J=13.0, 10.0, 111), 1.52 (s, 3H),1.33 (s, 3H. 10 16b 15 16c HZNs CH C 'H
NIVR(DIVBOd6) S$869 (t, J=53, | H, 7.34-7.14 (m 5H), 5.34 (s br, I3(I5|)7
490 (5, 2Hraied ld (5Cydben XenbRikh 043, 229 mub) 1hd 300ch FRof Tl 3,07
J=13. 4, t, J= 0, 2.
(1‘35’ 2.37 (cPE“eg atlfso% tef@ewmripve@g@othempﬂr@@onea bwean mm(zsaﬂ)) and
- EtOAc (30 mL). The organic layer was washed with saturated NaHCOs, brine, dried
over Na,50; and concentrated to a yellow oil. The resulting oil (2.54 g, 7.47 mmol)
5 was dissolved in EtOAc (30 mL) and then cooled to 0 °C. Methanesulfonic acid (2.27

mL, 33.62 mmol) was added and the solution was stirred at 0 °C for 15 minutes, then at

room temperature for 4h. The mixture was re-cooled to 0 °C and quenched with 10%
.Na2CO3 (30 mL) then extracted with EtOAc (30 mL). Organic layer was washed with
brine, dried over Na;SO; and concentrated in vacuo to give a yellow oil 3. The
10 resulting yellow oil (1.86 g, 7.74 mmol) was dissolved in EtOAc (77 mL). BOC-
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 1N HCl (40 mL), saturated NaHCO; (40 mL), brine
(40 mL), dried over Na,S0; 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,COj3 (35 mL) then
extracted with EtOAc (30 mL). Organic layer was washed with brine, dried over
N2;5804 and concentrated in vacuo to give a material which was recrystalized from 60%
EtOAc in hexanes to provide the titted compound (2.41g, 80%) as a white solid. 'H
25 NMR (DMSO0-dg) 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, Z2H), 2.00-1.00 (m, 4H), 1.49 (s, 3H), 1.31 (s, 3H);
" Anal. Caled for CH3N;058: 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.




|

12 Decenber -2005 WD 02/ 100845 -80 16d PCTI US02/ 18548 N-{ N N7' H2N~Y~ /
OH'S :~'HNW (DMSO-d5) S 8.13 (t, J= 5.4, 1H), 7.35-7.15 (m 5H), 5.28
(d, J=8.1, 1H), 4.79 (m 2H), 4.27 (s, 1H), 4.07 (t, #FDendverbls 1),

3.10-2.71 (m 4|F—g', 2.37 (dd, J=13.2, 5 9.9, 111), 1.49 (s, 3H), 1.34 (m
2H), 1.3¥%qe/oegsy  0.77 (t, J=7.4, 3H). 16e Cl H2N- Y RAWUSODMSESC | sol at ed

yield: 84% Ms (APCl, mz): 461, 463 (M+H) 10 16f Isolated yield: 93% M5
(APCI, nmz): 464 (MrH). 15 16g H2ZN- Y-M> OH CS Isol ated yiel d: 86% Ms
(APCI, mz): 496 . (MtH). 12 Decenber 2005 WO 02/100845 -81

16a

0 0]

= H
OH ksz(

"HNMR (DMSO-dg) 5 8.36 (t, J = 6.0, 1H), 7.36-7.14 (m, SH), 5.70 (m, 1H), 5.34 (s
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, /= 13.0, 1H), 2.87 (1, /= 9.0, 1H), 2.38 (dd, J = 13.0, 10.0,
1H), 1.52 (s, 3H), 1.33 (s, 3H).

10
16b

15 16c

e OH E—/’)(Lﬂ\\

"HNMR (DMSO-dg) § 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 (4d, J = 13.4, 2.5, 1H),

2.96 (t, J=2.6, 1H), 2.88, (ddd, J= 9.8, 8.0, 2.8, 1H), 237 (dd, J= 13.2, 9.9, 1H), 1.50
(20 (s,3H), 1.32 (s, 3H). |




16h 2N N---r O ~~I ~~" HCS~ H" "Olsolated yield: 87 % Ms-APCl (nfz+):
458. 5 Synthesis of final products of the general type 17 from 16a-h,
‘Cener al  Met hods: PCT/ US02/ 18548 Amide formation - To a mabddniberroes aci d,
amne 16 and HOBT in CH2Cl12 was added 10 EDC and the solution stirred

over ni ghtW@2/49%dm t enperat ure. The sol uti on was concemGTAUSeY185#48 vacuo and
the residue dissolved in ethyl acetate and a small portion of water. The
solution was washed with saturated NH4@0-or 0.5N HCl (2x), saturated

NaHCO3 (2x), brine (Ix), dried with MgSO4 and concentrated in vacuo. The
resulting residue subjected to flash silica gel chromatography or
preparative HHALC to afford the 15 desired product. Urea formation #1 - The
correspondi ng anine and isocyanate (1.1-1.2 eq.) were taken in

di chl or onet hane y stirred at roomtenperature under nitrogen. (1.5 hr to
overni ght). The vent was then renoved in vacuo and the resulting residue
subj ected 20 toffl@sh splica gel chromatography or preparative HPLC to
‘afford the dlg\[' Rlu),dh t. WUea formation #2 - The corresponding an ne was
di ssol ved i nTCH2@12, and Ereated with diisopropylethylamne (1.5 eqg.) and
phosgene (1 eq.,cﬁbgg In. in toluene) at -78 T. The resulting solution
was warmed to roomtenperature and treated with the am ne of 25 general
structure 16HNYR (PMSO-0d)8g. 138 e, 9] Z35 B (e, 5H&,8§fg @ higq

chr omat ogr a 0 r ragive LC to afford the desired product. Specific
Urea Synth egtlhi‘sb a2orP s 3, o7 o= 1.2 ), Sl (m, 4H), 2.37 (dd, J=13.2,

5 9.9, 1H), 1.49 (s, 3H), 1.34 (m, 2H), 1.33 (s,3H),0.77 (t, J= 7.4, 3H).

16¢e

o 0 cl
HoN N—ifﬂ‘ﬁ
| OH (\S/«(’

Isolated yield: 84%; MS (APCI, m/z): 461, 463 (M+H)

10
16f
| O 0 F
-y
OH (S/( F
Isolated yield: 93%; MS (APCI, m/z): 464 (M+H).
15  16g

0o O CFs
H,N N—gJLE/\I:Ej
OH QS/K’

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




12 Decenber 2005 WO 02/ 100845 PCT/ US02/ 18548 -82 Exanple Bl:
3-(2-hydroxy-3-{(1-(3-hydroxy-pyrrolidin-yl)-nethanoyl)-am no}- 4-

‘phenyl - but anoyl ) - 5, 5- di net hyl -t hi azol i di ne- 4- car boxyl i Ciasd:gntér38s hyl -
benzylamde 5 (R)-Pyrrolidin-3-o0l (0.21 g, 2.40 mmol) was dissolved in dry
CH2Cl 2 (™ ®i1p08¢nd cooled to -78 C under argon with regrustiesstirring. To
this solution was added Diisopropylethylamne (0.63 nL, 3.63 nmol)

- foll oned by Phosgene as a 20% sol ution-&iG in toluene (1.2 nlL, 2.40 mmuol).
The resulting yellow solution was stirred for 20 min at -78 C then all owed
to warmto roomtenperature. The solution was concentrated and

- re-di ssol vedléhn dry CHZCI Z (5 nL) and THE (5 nlL). To this was added

Di i sopropyl ethylanine (0.31 nL, 1.81 nmol) followed by 16c. The result was
stirred for 16k aty 23 Cthen diluted with EtOAc (50 nL). The m xture was
washed 15 sequengally with 10%citric acid (1 x 50 nlL), saturated NaHCO3
(1 x 50 m), H2D (&6 x &0 rrL). The organics were dried over Na2SO4,

filtered, a DNCck t_r/dL e residue was purified by flash colum
chromatogra ( ggg—l c) toyield the title corrpound (0.12 g,
18% as a white Pdamg”R0 ' H £PVBO-d6) S 8.38 (t, J= 5.7,1H), 7.34-7.09
(m 1 OH), 5.99 (d, 8.3, 1H), 504(d J= 9.5, 11-1), 4.96 (d, J= 9.5,

1H), 4.49 (§Solq§¢4}yw1¢ 34’8%41\~%Afﬂi(nﬂb-l)) 458.22-3.83 (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 (rn 2H); HRVS (ESI) m/ z calcd for C29H3sNAG6SNa (M + Na) +
577.24555 found 577.2440; Anal. Calcd for C29H3sN405S2H20: 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. The
fol | owi ng eSXhihetsoffinal pprdnstsra thegentinbtyped 7 foporedilng speci fic met hod

outlined 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 NH,Cl or 0.5N HC} (2x), saturated
NaHCOs; (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 dichioromethane and stirred at room temperature under nitrogen. (1.5 hrto
overnight). The solvent was then removed in vacuo and the resulting residue subjected

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

Urea formation #2 - The corresponding amine was dissolved jn 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




above using the requisite P2 fragnent. 12 Decenber 2005 WO 02/ 100845

PCTI US02/ 18548 -83 Exanpl e B2: |soxazol e-5-carboxylic acid

{(IS, 2S)-1-benzyl -3-[(R) -5, 5-di et hyl - 4- 12 December 2005

(2-nmet hyl - benzyl car banmoyl ) -t hi azol i di n-3-yl ] - 2- hydr oxy- 3- oxo- propyl } - am de
White soWQi2/1pg84= 82-84 C, IR (neat, cm') 3313, 2967,rciGEH/is583, 1454,
1372, 1283,1211,1108,916; 'H NVR (DMSO-d6) 8 8.91 (d, J= 8.6, iH, 8.67
(d, J= 2.0, 1H), 8.35 (t, J=5.0, IH;8%-31-7.08 (m 9H), 7.03 (d, J= 2.0,
1H), 5.63 (d, J=6.9, IH), 5.02 (d, J=8.6, IH, 4.97 (d, J= 8.6, 1H),
4.60-4.30 (m 4H), 4.14-4.00 (m IH), 2.90 10 2.75 (m 2H), 2.23 (s,
3H), 1. 49 (s, Esdndple Bl: 2@-hedrovis- ﬁ@yﬁ, _dorhe i 211G d far .C28H32NAC65SNa
(M + Naf 559.1986 oo %59%9{51; D ey i S0 S8 B fEami oo C
61.63; H, 6. RBkpaykputanoydrs,5alimethyl-Biar6lidiaed-cayboiyBdacidiz-Betd. Exanpl e B3:

| soxazol e- 3-9&&99%}'46; c acid {(1S,2S)-1-benzyl-3-[(R) -5, 5-di nethyl-4- 15

(2- et hyl - benzyl carbanoyl ) -t hi azol i di n-3-yl ] -2-hydroxy- 3- oxo- propyl }-am de
Wiite solid; IR (neat, cm') 3436, 1643, 1537, 1425,1378; 'H NVR (DVBO d6) 6
20 9.03 (s, iH), 8.66 (d.,J=8.7, 1H), 8.32 (t, J=5.3,IH), 7.30-7.11 (m
913), 6,79 (s, 1H), 5 (d, J=6.8,1H), 4.97 (s, 2H), 4.47-4.32 (m 4H),
4.09 (dd, J=15.0, 5.0, ), 2.84 (m 211), 2.24 (s, 3H), 1.49 (s, 3H,
1.34 (m 3H); - HRVBGEY) on / @ calcd for C28H32NACBSNa (M + Naf 559. 1986,

found 559. 1%«“36 A _%dbS 0.Q2/ 100845 PCT/ US02/ 18548 -84 Exanpl e
B4: 5-Chl oro-i sx zoh‘e- -cér ,OXDII i id {(1S, 2S5)-1-benzyl-3-[(R) -5, 5-
di et hyl s4- (2- net hyl - beﬁE’y gax bano

() (
t hi azol i di n- 3-ylj - 2- hydr oxy- 3- oxo-

(R)-Pyrrolidin-3-0l (0.21 g, 2.40 mmol) was dissolved in dry CH,Ch, (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 (3 mL). To this was added
Diisopropylethylamine (0.31 mL, 1.81 mmof) 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 mL), saturated NaHCO, (1 x50mL), H,O (1
x50 mL). The organics were dried over Na;SQy, 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-d) 5 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 (4, J= 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 (ES) m / z caled for CasHsgNO5SNa (M + Na)* 577.2455,
- found 577.2440; Anal. Caled for CosHssNsOsS*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.

The following examples were prepared by the corresponding specific method outlined

above using the requisite P2 fragment.




propyl }-am de Wite solid; IR (neat, cm)
3320, 2969, 1657, 1547, 1434, 1372, 1266; 'H NMR (DwvsO-d5) S 8.74 (d, J= 8. 2
1H), 8.29 (t, J=5.5, 1 H, 7.28-7.08 (m 9H), 6.90 (s, 121%tdmbe2od2 (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, J=1®02210086, 1H), 2.85 (m 2H), 2.83 (s, 3H), 1.4%cfassozishas 1. 33 (s,
3H; HRMS (ESI) m/ z calcd for C28H31NAGGSCINa (M + Na)+ 593. 1596, found
593. 1569. Exanpl e BS5: -83-
(R -3-{(2S, 3S)-2- Hydr oxy- 4- phenyl - 3-[ (1-t hi ophen- 2-yl - net hanoyl ) -
am no] - but anoyl } -5, 5-di net hyl -t hi azol i di ne-4-carboxylic acid 2-nethyl 15
benzyl am de B#hi BD'IbdiazdIEl £ 644, 1538,
1455, 1372, 1291hip%20 1107 B5eattits @&gé%?zgj‘g%g%zy.gl[(@s% ""ﬂl]' 8. 38
(t, J= 4.8, G-mehyl ﬁe%’lqadbalﬂwl)ﬁh&zollﬁ)l-&yl}-B-Qlyﬂﬁ)xy-B:oﬂ—]ﬂ'op}]l}l-aﬂﬂde 7 36- 7. 08
(m 10H), 5.38 (d, J=7.2, IH, 5.10 (d, J= 8.8, 1H), 4.98 (d, J= 8.8,
IH), 4.54-4.20 (m 5H), 290270(m 2H), 2.25 (s, 3H), 1.49 (s, 3H),
1.34 (s, 3H); HRVMS (FSh) m/ z calcd for C29H33N3O4S2Na (M + Na) +
574.1805, found 574. 3; Anal. Calcd for C29H33N304S2. 0. 75H20: C, 61.62;
H, 6.15; 25 N, 7,43./ Faund: .C, 61.31; H 5.97; N, 7.28. 12 Decenber 2005 WD
-[ (1-t hi ophen- 3-yl - net hanoyl ) -

02/ 100845 -854 5P
(R)-s-uzs,m '
am no] - but aneyl } - 5] 2ol i di ne- 4-carboxylic acid 2-nethyl -

benzyl am de White solid: =98-100'C, IR (neat, cm) 3312, 3086, 2966,
1644, 1588, 1455, 1372,1286,1109; 'H NWR (DVMSO-d6) S 8.42-8.34 (m 2H),
8.14 (m 11-1), 75470610(m 11H), 574(d J=9.3, 1H), 5.35 (d, J=
6.8, iH), 4\h§ge§@ild Jap 983-84 BF;, IRA(rea, Grdl)) 3B13, 2967, 1656, 1538, 1454, 1372,

1283, 1211, 1108, 916; 'HNMR (DMSO-dg) & 8.91 (d, J = 8.6, 1H), 8.67 (d, J = 2.0,
1H), 8.35 (1, J = 5.0, 1H), 7.31-7.08 (m, 9H), 7.03 (d, J=2.0, 1H), 5.63 (d, J=6.9, 1H),
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 (ESD) m / z caled fot
C2sHzN4058Na (M + Na)* 559.1986, found 559.1994; Anal. Caled for
CagHzN,058+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-benzy}-3-[(R)-5,5-dimethyl-4-
15 ‘(Z—methyl-henzylcarhamoyl)-thiazolidin-S-yl]-2-hydroxy-3-oxo-propyl}-amide

/I 8_/,1\
o sfv

O-N

White solid; IR (neat, cm™) 3436, 1643, 1537, 1425, 1378; 'H NMR (DMSO-dg) §

20 9.03 (s, 1H), 8.66 (d,J=8.7, 1H), 8.32 (1, /= 5.3, 1H), 7.30-7.11 (m, 9H),679(s 1Hj
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
CasH3N4058Na (M + Na)* 559.1986, found 559.1980. |




15 20 3.0, 1H), 4.50 (s, 1H), 4.42 (dd, J=15.0, 7.0,1H), 4.40-4.30 (m 1H),
4.15 (dd, J= 15.0, 5.0, 111), 2.90-2.70 (m 2H), 2.26 (s, 3H), 1.50 (s,
3H), 1.35 (s, 3H); HRVBE (ESI) m/ z caled for C29H33N34m2Nmer(2bb5s+ Na) +
574.1805, found 574.1789; Anal. Calcd for C29H33N304S2'1 H20: C, 61.14; H,
6.19; N, wo@@nes#pund: C, 60.74; H, 5.90; N, 7.15. Exanmireudszissas
- (R)-3-{(2S, 3S) - 2- Hydr oxy- 4- phenyl -3-[ ((S)-1-tetrahydro-furan-2-yl -
met hanoyl ) - am no] - but anoyl } - 5, 5- di et hy$4 1 hi azol i di ne-4-carboxylic acid 2-
met hyl - benzyl ami de White solid: np = 82-84 C, IR (neat, cn) 3314, 2969,
1651, 1531, 1456, 1372, 1109, 1071; 'H NMR (DMSO-d6) S 8.35 (t, J— 6 0,.1
M. 7.60 (d, Edmgle B: 5-horo- 4.97
(d J= 9.5, 1H), la 3 (d f’ii(gro ls70x§£o'le-z CQI%X% 3(9&&1. (E%Eﬁ) %Snle- £(R3"5%7 (m 4H)
3.77-3.65 (nshnz;ﬂ;yl-‘lz(z mﬂﬂflﬂltn:(marﬁkl)ioyl}%ﬂﬁfzo(lam-ﬁ %i)z,hyar&grslmﬁﬂ 12 December
. 2005 WO 02/ ﬁ?&giﬁ PCJI US02/ 18548 -86 (m I H), 1.49 (s, 3H),
1.44-1.38 ( 34 (s, 3H); HRVS (ESI) mIz cal ed for C29H37N30$8Na
(M +Na) + 562. 2346, found 562.2345; Anal. Calcd for C29H37N30550.5 H2O C,
63.48; H, 6.98; N,' 7.66. Found: C, 63.61; H 6.85; N, 7.58. Exanple BS:
3-(2- hydroxy-3-{[1-(3- pxy- pyrrolidin-yl)-nmethanoyl]-am no} 4-
phenyl - but anoyl ) -5, 5-di t/hyl -t hi azol i di ne- 4-car boxylic acid-2-nethyl -
benzyl am de , ' HoNVg (aVBOdG) S 838 (t, J=5.5, 11-1), 7.34-7.09 (m |
d

75,99 (d J5 Z9.5 | H). 4.96 (d J= 9.5 111),
ﬂg(s e 'm 16 (mHg%H), 4.0(()(m 1H) | )
3.29-‘3.og(m 3PN 2. 8(2"'/‘95 2

2.28 (s, 3H), 1.83-1.65

White solid; IR (neat, cm™) 3320, 2969, 1657, 1547, 1434, 1372, 1266; "H NMR
(DMS0-dg) 8 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,J=152, 4.6, 1H), 2.85 (m, 2H), 2.83 (s, 3H), 1.49 (s, 3H), 1.33 (5, 3H); HRMS
{ESI) m/ z caled for CogHa N,O5SCINa (M +Na)" 593.1596, found 593.1569.

Example B5: (R)-3-{(ZS,3S)-2-Hydroxy-4-phenyl-3-[(1-thiophen-2-yl-methanoyl)-
amino]-butan0yl}-S,S-dimethyl-thiazolidine-4-carboxy]ic acid 2-methyl-
15  benzylamide

s OH ks’(

- White solid: mp = 98-101 °C; IR (neat, cm™') 3416, 1644, 1538, 1455, 1372, 1291,
20 1107: "4 NMR (DMSO- dg) & 8.56 (d, J=8.0, 1H), 8.38 (1, J= 4.8, 1H), 7.85 (d,J = |
3.5, 1H), 7.69 (d, /= 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 CroHisN304S,Na (M + Na)*
574.1805, found 574.1818; Anal. Calcd for CaoH;33N30,5,+0.75H,0: c; 61.62; H, 6.15;
| 25 N,7.43. Found: C,6131; H,5.97; N, 7.28. |




(m 2H), 1.52 (s, 3H), 1.36 (s, 3H; HRVWs (ESI) in/ z calcd for

C29H38N4CBSNa (M + 15 . Na)+ 577. 2455, found 577.2473; Anal. Calcd for

C29H38N405S2H20: C, 58.96; N, 9.48. Found: C, 58.68; N2fRehber2bisanpl e B9:

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

met hanoywo @moseg - but anoyl } -5, 5-di et hyl -t hi azol i di ne-péragob@xagl i c acid 2

20 met hyl - benzyl am de Wiite solid; IR (neat, cm) 3324, 2959, 2873, 1724,

1651, 1526, 1455, 1372, 1289, 25 1073;-g5H NVR (DMBO-d6) 8 8.35 (t, J= 4.9,

1H), 7.77 (d, J=8.9, 1H), 7.52-7.09 (m 12 Decenber 2005 WD 02/ 100845

PCTI USO2/ 18548 -87 9H), 5.51 (d, J= 6.6, IN), 4.97-4.89 (m 2H), 4.52-3.66

(m 811), 2.90-2.60 (m 2H), 2.25 (s, 311), 1.99-1.63 (m 411), 1.48 (s,

311), 1.33 (s, 3H); HRM5 (ESI) m/ z calcd for C29H37N305SNa (M +Na) +

- 562. 2346, f mPEﬁGEG @B&{(Zmb-z-lﬁalmﬁbr-ﬂ exﬁﬁ-@;{@i ﬁ@@@gﬂﬁ,m@nogn 64.01; H,
695N7Z‘2F {20 6.90; N, 82. Exanple BI O

3, 5- Di met hyl "i‘%‘ﬂ %‘1"8 7 é\%&!ﬂhﬂi@%&dw ‘{ﬂ@ggﬁagubzmzwx-s [(R)-

5, 5- di net hylbefizyismiaet hyl - benzyl car banoyl ) - t hi azol i di n- 3-yl j - 2- hydr oxy- 3- oxo
- propyl% am de 10 Isolated yield: 92% |H NVR (400 MHz, dnso-d6): S 8.38
(t, 1H,°8.13 (d, 1H), 7.04 - 7.35 (m 1OH), 5.52 (d, IH, 5.09 (d, IH),
5.0 (d, IH), 4.53 ( H, 4.5 (s, 1H), 4.48 15 . (m 2H), 4.17 (dd, 1H),
2.87 (dd, 1H), 2.7 ( 1H), 2.26 (s, 6H), 2.09 (s, 3H), 1.52 (s, 313),1.35
(s, 3H ; IR (K-Br ig=m1): 3313, 1643, 1521, 743; M5 (APCl, mz): 565

(MtH), 519, 265; (_)_Ni 69; H20 Cal cul ated: C62.43, H6.53, N9.71,
bser ved: ./ T~ HOL 44 %?ﬁ - Rf (mn.) 20.167; Purity: 98%
H
s OH (S/( |

White solid: mp=98-100 °C; IR (neat, em™) 3312, 3086, 2966, 1644, 1538, 1455,
1372, 1286, 1109; 'H NMR (DMSO-de) & 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 (d, J= 6.8, 1H),4.99 (d, J=9.3, 1H), 4.53 (d, /=
3.0, 1H), 4.50 (s, 1H), 4.42 (dd, J = 15.0, 7.0, 1H), 4.40-4.30 (m, 1H), 4.15 (dd, /=
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 CaoH33N3048;Na M+ Na) 574. 1805 found 574.1789; Anal. Caled for
C29H33N3O4SZ-IH20 C,61.14;H, 6.19; N, 7.38. Found: C, 60.74; H, 5.90; N, 7. 15.

15
Example B7: (R)-3-{(28,38)-2-Hydroxy-4-phenyl-3-{((S)-1 -tetrahydro-furan-2-yl-
methanoyl)—amino}-butanoyl}-5,S-dimethyl-thiazolidine-4~carboxylie acid 2-
methyl-benzylamide |
OH k

20

White solid: mp = 82-84 °C; IR (neat, cm'I) 3314, 2969, 1651, 1531, 1456, 1372,

1109, 1071; 'H NMR (DMSO-dg) 8 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 (4, 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




20 Exanple 811: 2, 4-Di nethyl -t hiazol e-5-carboxylic acid

{I -benzyl -3-[5, 5- d| nmet hyl -

4- (2- met hyl - benzyl car banoyl ) -t hi azol i di n- 3- yIj-2 hydr oXy2 Beceatr oopyl } - am d
e 12 Decenber 2005 WO 02/ 100845 PCT/ US02/ 18548 -88 Isolated yield: 80%

I H NVR (40003845 dnso-d5): S 8.35 (t, IH), 8.14 (d, 1Hgr/dsofissss’- 35 (m
10H), 5.48 (d, 1H), 5.04 (d, iH), 5.0 (d, 1H, 4.52 (m IH, 4.4 (s, 1H),
4.35 (m 2H), 4.14 (dd,1H), 2.78 (d, 289, 2.57 (s, 3H), 2.30 (s, 3H), 2.26
(s, 3H, 1.48 (s, 3H), 1.35 (s, 3H ; IR (KBr in cm1l):

3310, 1641, 1534, 743; M5 (APCI, mz): 581 5 (MtH), 317, 265, 259;

$05§6N4N84g§(n@ I_i%?cr@%nﬁlﬂéui @@%&{) %4?38 15'62 15@& @%%@?@e&zmz 04
(R)-3-{(2S, 3@}cdiowngnWOs§Na((M*rNaW6z ﬂ%pmun@sﬁms%ﬁp T4lel For

2- rrethyl4 A et 5 l??d&"%éﬁafcl;l .nm&@‘r}n’&{;&dgggdda S
am no} pe@ %é{rgégaag{%ﬁ;% thi azol i di ne car boxylic

8.35 (t, IH) 791(d 1H) 7.35 - 15 7.04 (m 10H), 6.78 (s, 2H), 5.96 (s,
1H), 5.35 (d, 1H), , 1H), 5.0 (d, 1H), 4.48 (s, 2H), 4.38 (dd, IH),
4.30 (m 51H)Exa@lpj_eﬂﬁdif(2~m=i)rox:83-1[1((s-hyawxy-;@rﬁolmm- yiethafioyifatnsh }gH) 1.52

(522 s bbb el stk tobut o o o .

H6. 95, N9. 4pz¥limaiteved: C65. 67, H6. 61, N10.21; HPLC : Rf (min.) 20.745;
Purity: 100% 20 Exanple B13:

(R-3-{(2S,39)-3-[(1, 5 D et hyl - 1H pyr azol e- 4- carbonyl)-am noj - 2-

hydr oxy- 4- phenyl - but yr -5, 5-di met hyl -t hi azol i di ne-4-carboxylic acid
2-met hyl - benzyl am de 2 Decenber 2005

H O/,

OH ks/(

10

'HNMR (DMSO-dg) 8 8.38 (t,J=5.5, 1H), 7.34-7.09 (m, 10H), 5.99 (d, J= 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) 1 / z caled for CogHasN,05SNa M+

15 Na)" 577.2455, found 577.2473; Anal. Caled for Ca9H3gN;05S+2H,0: C, 58.96; N,
9.48. Found: C, 58.68; N, 9.11.

| Example B9: (R)-3-{(28, 38)-2-Hydroxy-4-phenyl-3-{((R)- l-tetrahyd'ro -furan-2-yl-
methanoyl)-amino}-butanoyl}-5, Sndlmethyl—thlazohdme—ﬁl-carboxyhc acid 2-
20 methyl -benzylamide

B

© OH s’(

White solid; IR (neat, cm™) 3324, 2959, 2873, 1724, 1651, 1526, 1455, 1372, 1289,
25 1073; "HNMR (DMSO-dg) 5 8.35 (t, J= 4.9, 1H), 7.77 (d, J=8.9, 1H), 7.52-7.09 (m,




- WO 02/ 100845 PCTI US02118548 -89 Isol ated yield: 68% 1H NVR (400 MHz, .
dnso-d6): 6 8.30 (t, 1H), 7.83 (d, 111), 7.31- 7.04 (m 10H), 6.30 (s, 1H)
5.48 (d, 1H), 4.92 (s, 2H), 4.30 - 4.48 (m 4H), 4.17 (dfpecenddahz2008. 7 (s,
3H), 2.74 (m 2H), 2.26 (s, 311), 2.18 (s, 3H), 1.48 (s, 3H),1.30 (s, 3H;
| R 5 (KBwaeriersd) : 3313, 1645, 1532, 744; M5 (APCl, m z)sctafdy{shdsH) , 300, 272;
C30H37N504S1. 0.5 H20 Cal cul ated: C62.86, H6.69, N12.22, Cbserved: ©63.92,
H6. 62, N12.42; HPLC : Rf (min.) 19.724;8Rurity: 100% Exanple Bl4:
3-((S)-3-[(5-Chloro-1, 3-di net hyl -1 H pyrazol e- 4-car bonyl )-am no)- 10

- 2- hydr oxy- 4- phenyl -butyryl } -5, 5-di net hyl -t hi azol i di ne-4-carboxylic acid 2-

thyl - benzybmysde d5- g6 o 4 _d6): 6
ge 35y(t eﬁ?lé 7 gﬁ‘w SO IS th A5 4525 BN D Y g0k (o
21 448 25 5 31001 361 2, msxssﬁotd 331(5)3@@({1@3 mnﬁu)c%cafcaz (s.

S r rn cny
3313, 1693, 9’6%5%1%‘%5“4%%“%3& %E‘sz %:@562@'%55 AmbCalodie | 334, 276, 174

C30H36N504S ¢ | 3, d:
G20, 24, 20 K50 N LT D %‘L”“"‘HES'WW R A T

Decenber 2005830 02/ 100845 PCT/U802/18548 90 Exanple B15:
2- Am no- 4- net hyl -t hi azol e-5-carboxylic acid {(S)-1-benzyl-3-[5, 5-
~di met hyl - 4- (2- net hyl - benzyl car banoyl ) -t hi azol i di n- 3-yl ] - 2- hydr oxy- 3- oxo-

pr opy! } H)am dé:a’iqilsBlmBﬂ)mahﬂ-lsc&Z%le-%%ﬁﬁﬂﬂ! W82 B Y8. ((ryp. 8 48
rs,
85 53 g]methyl-4-(2-methyl-benzylcarbamoyl)—th1azohdm-3-yl]-2-hydroxy-3-oxo-

propyl}-amide

8—)L
N OHK

Isolated yield: 92%; 1H-NMR (400 MHz, dmso-dg): 5 8.38 (i, 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 ts,
3H), 1.35 (s, 3H) ; IR (KBr in cm-1): 3313, 1643, 1521, 743; MS (APCI, mv/z): 565
(M+H), 519, 265; C30H36N40551.0.69 H,0 Calculated: (C62.43, H6.53, N9.71,
Observed: C63.81, H6.43, N9.92; HPLC : Rf (min.) 20.167; Purity: 98%.

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




7.44 (d, 111), 7.35 - 7.04 (m 9H), 6.91 (s, 111), 537 (d, 111), 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, 311), 1.30 (s, 3H ; IR (KBr in 10 cm1): 3307, 162 1498 M5 (APCl,
mz): 582 (MtH), 442,318; C29H35N504S2CI1 Cal cul ated: C60. 13, H6.5,

N10. 82, @msenowsds C59. 87, H6.06, N12.04; HPLC : Rf  (mag1yosodksi8l; Purity:
98% Exanpl e B16:

3-[ 2- Hydr oxy- 3- ( 2- net hyl - benzoyl am no)--g&-phenyl - butyryl]-5,5- 15

di met hyl -t hi-azol i di ne- 4-car boxylic aci d 2-net hyl - benzyl am de |sol at ed
yield: 76% 1H NVR (400 MHz, dnso-d6): S 8.31 (t, 1H), 8.22 (d, 1H), 7.32 -

20 7.04 Jo34 48 2

4.38 (dd(sz3,5]((13”(;‘?‘14@(1’£ quﬂﬁ%@“g@”ﬂ%‘ Eﬂ"ﬁﬂaﬁ)zﬁ*?gS? lq)_tﬁ)]ﬁj(% 138, ?%JgH) i

2.01 (s, 3H35(m48 16)5543@,,1HJ,533¥(G§1H)35&)(¢11H) ngflrﬁtfs 123%) 435

3309, 1641, 1520 , 514

C32H37N304Si %ﬁ)aﬁ lﬁ&% @F&Jgé@@),%ﬁ(&l ),9160593HN2 2575, 3EsiotSed:  C68. 79,

e e A T IO L0280 PAl! 136, PR RLRSSIRSE: 200° VO

| g [ 3- g} 2lé ?Méﬂhﬁl?bﬁizzﬁﬁtﬁmmﬁydgomwwh | blebp?wm:jﬁ §9|§3 | ated

i net -t Z acCl net -penz am de SO al e

yiel d y72% b%ﬁi’liﬁ\‘/'fzbgﬁ%wﬁé 8’6‘)‘ Ré(faméd%ﬁ Pmng%?@ 22 (d, 111), 7.35
6.83 (m 12H), 5.48 (d, 1H), 5.13 (d, 111), 5.04 (d, | H), 4.48 - 4.30

(m 411), 4.09 (dd, 111), 2.84 (d, IH), 2.70 (t, 111), 2.26 (s, 311), 2.17
(s, 311), 1EmgmpleB133(8)-3-529,85%23 Hyarjxy-3-{1-melbyHIH-pRtaib-2 cakbor gBr incm 1)

3331, 130N00 4T iy bl BN et i ind  coonnle ekt 2 gt v

C69. 20, 146. Bénzylhidd; HPLC : Rf (mn.) 21.449; Purity: 99% Exanple B18:
- 6-xo-1,4,5,6-tetrahydro-pyridazi ne-3-carboxylic acid {1-benzyl -

\N\H OH(

Isolated yield: 82%; TH-NMR (400 MHz, dmso-dg): 6 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 (APCL, 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-{(2S,38)-3-[(1 »>-Dimethyl-1H-pyrazole-4-carbonyl)-amino]-2-
hydroxy-4-phenyl-butyryl}-5,5- -dimethyl-thiazolidine-d-carboxylic acid Z-methyl-
benzylamlde

25 OH k




15 '

[ 5, 5-di net hyl - 4-(2-net hyl - benzyl car banoyl ) -t hi azol i di n- 3-yl ] -2- hydr oxy- 3- ox
o- propyl}-amde 0 20 Isolated yield: 67% 1H NVR (400 iiecenBereoesd6): 8
8.35 (t, IH, 8.09 (d, 111), 7.30 - 7.0 (m 1011), 5.6 (d, 111), 4.91 (d,
1H), 4. 8%o0(dkpo0d4sl), 4.44 (s, 111), 4.30 (m 311), 4. lecthdebasddl), 2.78 (d,
211), 2.61 (t, 211), 2.30 (t, 211), 2.22 (s, 311), 1.48 (s, 3H), 1.30 (s,
3H ; IR (KBr in cm1): 3306, 1650, 1523%9_742 ; M5 (APCl, nmlz): 566 (M+H),
520, 265; C29H35N505S1. 0. 7 H20 Cal cul at ed: ©60. 23, 116. 34, N12.11, Observed:
C61.57, 25 16.24, N12.38; HPLC : Rf (min.) 18.455; Purity: 97% 12 Decenber
2005 WD 02/100845 -92 PCTI US02/ 18548 Exanpl e B19:

2, 4- D met hyl - 5- oxo- 2, 5- di hydr o-i soxazol e-3-carboxylic acid {1-

benzyl 3- [SISBIat:tdrymﬁd:)ﬁR‘VoAdH&JMRtlﬂodMHQ ) | 4,cli yl]-2-hyd
r oxy- 3-0x0 m de | sol a(t ed Wdo S%QW't IH[QQ %6(8 il\lﬂzﬁggrrso d6): 8

|
8.91 (d, 117§§?£é05%af(%0(5=1m)1§48?d3 492(@43}]();143%48@11741;)(@17@&%0 5.0 (d,

s (a3, 24akh, 4805 0h (L 3m. 2d s S s D e i ey TR
(KBrin c$n 10KBr3mﬁ 1)23932 16&3,21332 Ta4MS tRRTI, m/A2564 (géﬁ}ﬁyégfé&nm sta ) 19581

(M+H), 539 6NAOBS1 Cal cul at ed: ~C52.
Obser ved: &ﬁ%ﬁgﬁg@% N alenlatedoC62.86, 6.4 N 2)22,10bs688¢: CBALRL y: 100% 15
Exanpl e B20H6.62, N12.42; HPLC : Rf
(R -3-((2S, 39) - 2- Hydroxy 32 (im0 d 204 Purity: 300964 vt hy ! - phenyl ) -
nmet hanoyl ) - am no} - 4- phenyl - but anoyl ) - 5, 5- di et hyl -t hi azol i di ne-4-car boxyl iC
acid allyl agj 2
. y alﬂagn eﬁltp 3-{(S)-3-[(5-Chloro- 13-d1methyl-lH-pyrazo!e-4-carbonyl)—ammo]
10 2-hydroxy-4-phenyl-butyryl}- -3,5-dimethyl-thiazolidine-4-carboxylic acid 2-
methyl-benzylamide ‘

.N/ OH QS/(

£5 Isolated yicld: 92%; TH-NMR (400 MHz, dmso-g): 3 8.35 (t, 1H), 7.74 (d, 1H), 7.30 —
7.0 (m, 10H), 5.44 (d, 1H), 4.96 (q, 2H), 448 (m, 1H), 4.35 (m, 2H), 4.13 (dd, 1H),
2.74 (m, 2H), 2.22 (s, 3H), 2.09 (s, 3H), 1.48 (5, 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;
C30H36N50481C11.0.17 H20 Caleulated: C59.93, H6.09, N11.65, Observed: C60.24,
‘20 H6.07,N11.71; HPLC : Rf (min.) 19.829; Purity: 100%.




"H NV\R (DVBO-d6) S 8.23 (s, 111), 8.10-8.03 (m 2H), 7.33-7.12 (m 5H),
6.85 (d, J= 7.7,1H, 6.51 (d, J= 7.7, 1H), 5.82-5.70 (m 113), 5.44 (d, J=
6.8, 1H), 5.22-4.97 (m 4H), 4.50-4.30 (m 3H), 3.84-3. 5MetdMber2bis,
2.84-2.66 (m 2H), 2.13 (s, 3H), 1.85 (s, 3H), 1.49 (s, 3H), 1.35 (s, 3H);
HRVE ( ESWo eihosas cal cd for C23H36N3CES (M + H) + 12 Decpiipgdor23gp WO
02/100845 -93 PCTI US02/ 18548 526. 2376, found 526.2380; Anal. Calcd for
C28H35N305S0. 2 TFA: C, 62.19; H, 6.47;.90N, 7.66. Found: C, 62.27; H, 6.78;
N, 7.26. Exanple B21:

3- (2- Hydroxy- 3-1[ 1- ( 3- hydr oxy- 2, 4- di net hyl - phenyl ) - met hyanoyl | -

am no} - 4- phemy D iazol idi ne: boxylic_acid
prop- 2- ynyl amm(}gyii%ﬁq}(—llk%\llf\/R %WW‘%&SC Oﬁ'hc 'dgshfrb §[§§,_ 22 (s,
1H), 8.02 (oﬂmﬂnyi}zi n-mmyl-ban@&arﬁmﬁ@n(-mazzhaln-ﬁylﬁé-h@dm 3- .ﬁma IH), 5.10
(d, J= 9.1, 15&)1 (d, J= 9.1, 1H), 4.46- 4.4 . 4.40 (s, 1H),
3.86 (s br, yi}-3i (t, J= 1.8, 1H), 282272(m 2H) 2.15 (s, 3H),
1.88 (s, 3H) 1.51 (s, 3H), 1.37 (s, 3H); HRM5 (ESI) in / zz calcd for
C28H34N305S (M + H)} 524.2219, found 524.2219; -Anal. Calcd for 15

- C28H33N305S0. 51" 120: 63.13; H 6.43; N, 7.89; S, 6.02. Found: C, 62.80;
H 6.64;, N, 7.71,; 69. Exanple B22:

- 3-12- Hydr oxy- 3-[ 61- get gyl - | &+ pyrrol e- 2-car bonyl ) - am nol -

phenyl -butyryl } - & 53di et hyll- thi arol i di ne-4-carboxylic aC|d

2- chl or-o- ben am Y ol ated yield: 50% 1H NVR (400 MHz,
dnso-d6) : 6.4 (C}Hkgmf 6. (m IH, 4.20-5.20 (m 7H), 3.71, 3.54
(s 3H), %.70%/290(|n 2H), 1.52 (d, J= 2.0 Hz, 3H), 1.32 .

Tsolated 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 (KBrin

10 cm-1): 3307, 1625, 1495; MS (APCL, m/z): 582 (M+H), 442, 318; C29H35N50482C11
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-Hydruxy-3—(2-methyl-benzoylamino)-4-phenyl-butyryl}-S,S-
15 . dimethyl-thiazolidine-4-carboxylic acid 2-methyl-benzylamide

8—/1,\
0 s/v

Isolated yield: 76%; 1H-NMR (400 MHz, dmso-dg): & 8.31 (i, 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, TH), 2.83 (d, 1H), 2.70 (¢, 1H), 2.26 (s, 3H), 2.01 (s, 3H), 1.48 (s, 3H), 1.33 (s, 3H)
; IR (KBrin em-1): 3309, 1641, 1520, 742; MS (APCI, m/z): 560 (M+H), 514, 296,
265; C32H37N30481. 0.64 H20 Calculated: C67.40, H6.59, N7.37, Observed:
C68.79, H6.49, N7.52; HPLC : Rf (min.) 21.024; Purity: 98%.




25 (d, J= 2.1 Hz, 3H); M5 (APCl, mz): 570 (MtH). 12 Decenber 2005 WD

02/ 100845 PCTI US02/ 18548 -94 Exanpl e B23:

3, 5-Di net hyl -i soxazol e- 4-carboxylic acid {1-benzyl - 3- 141 Recettenr005

benzyl car banp 5, 5-di et hyl -t hi azol i di n- 3-yl 1- 2- hydr oxy- 3- oxo- propyl } - am
de 5 |so|“é%’6‘y9/¥'%ld 55% 1H NMR (400 MHz, dnso-db): 7POOUSP/ESHY m OH),
4.36-5.08 (m 714),2.70-2.90 (m 2H), 234 2.25 (s, 3H), 2.18, 2.12 (s,
3H), 1.56 (d, J= 8.5 Hz, 3H), 135(d‘13'-62Hz 3H); M5 (APCI, mz): 586
(MrH) ; C29H33CLN405S. 0. 42H20 10 Cal cul at ed: C58. 77, H5.75, NO. 45

Observed: €58.37, H5.73, N9.19. Exanple B24:

3-{2- Hydroxy-3-[(1- rrethyl-ll—l—pyrrole 2- car bonyl ) -am no] - 4-

henyl - but yr i | i-di ne-4-carboxylic acid 2, 6-difl uoro-

Eenzil am dg %Jg}nf@ ?I?ej&'ﬁ?@ér Mﬁevzwwx&bww-mmmuam 7. 40
m 10H), 6.dith -tHi . 7 s 3 2.70-2.90
Em 2H)H? 1.52, §t l(Iﬁswd]%Ifé 42&1'5‘”%9" 2y 'E%th{"gbe@‘%ﬂf’%i gAPC:_? mz): 571

(MtH) ; C29H32F2N404S Cal cul ated: C61.04, H5.65, N9.82, (Cbserved: C60. 86,
H5.94, N9.71. 12 Decenpey 2005 WO 02/100845 PCT/ US02/ 18548 -95 Exanpl e B25:
3, 5-Di net hyl -i soxazol ¢ carboxylic acid {1-benzyl-3-[4-(2, 6-

di f1 uor o- benzyl car bang¥i) - 5, 5- di net hyl -t hi azol i di n- 3-yl [ - 2- hdr oxy- 3- oxo0-

propyl } - ami de Q O
- 5 OH S AT

Isolated yield: 72%; 1H-NMR (400 MHz, dmso-ds): 6 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 (1, 1H), 2.26 (s, 3H), 2.17 (s, 3H), 1.87 (s, 3H), 1.48 (s, 3H),
10 130 (s, 3H) ; IR (KBrin cm-1): 3307, 1640, 1515, 743 ; MS (APCI, m/z): 574
(MH), 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: 6-0x0-1,4,5,6-tetrahydrn~pyridazine—3—carboxylic acid {1-benzyl-3-
15. _[S,S-dimethyl-4-(2-methyl-benzylcarbamoyl)-thiazolidin-S-yl}-2-hydroxy—3-»oxo-
propyl}-amide

OH (S/(

20 Isolated yield: 67%; IH-NMR (400 MHz, dmso-dg): & 8.35 (t, 1H), 8.09 (d, 1H), 7.30 -
7.0 (m, 10H), 5.6 (d, 1H), 4.91 (d, 1H), 4.83 (4, 1H), 4.4 (s, TH), 4.30 (m, 3H), 4.17
(dd, TH), 2.78 (d, 2H), 2.61 (1, 2H), 2.30 (t, 2H), 2.22 (s, 3H), 1.48 (5, 3H), 1.30 (s, 3H)
; IR (KBr in em-1): 3306, 1650, 1521, 742 3 MS (APCL, m/z): 566 (M+H), 520, 265;
C29H35NS05S1. 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%. |




1 H NVR (400 MHz, dmso-d6):

6.60-7.40 (m 8H),

| sol ated yield: 75%

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; M (APC, 12DeZdniber2805 ( MtH) ;
C29I—132Fg§g%§ %I'cul ated: C59.37, 10 H5.50, N9.55, Observed: C59.12, H5. 88,
N9. 50. 10045 . PCT/US02/18548
3-{2-Hydroxy-3-[(1-nmethyl-IH pyrrol e-2- 9ﬁarbonyl) am no} - 4-

phenyl -butyryl}-5, 5-di nmet hyl -t hi azol i di‘te- 4- car boxylic acid

2-trifluoronethyl -
6.40-7.60 (m 11H),

dnso-d6) :
3.54 (s 3H),

(APCl, mMz): g
(bserved: C59

PCTI US02/ 18mzﬂ»aemmnﬁﬂm—43(z~'izdﬂ:ﬂﬂfehwlcamﬁwﬂhf‘azér&iﬂ

benzyl am de 15 |sol ate

2.70-2.90 (m 2H), 1.52 (s,

B DL DR Sl

6.00 (m 11-

d yield: 83% 1H NVR (400 |sz

1), 4.20-5.20 (m 7H), 3.70,

3H), 1.36, 1.29 (s, 20 3H); M5
cul ated; (C59. 79, H5.52, N9. 30,

By soxgsledrsarboxyliogad {196 5

rlv'bﬁi(y lh'y&ro%? Id

{1- benzyl - o:{ ni?t hyl -
4-(2-triflu B’ff'e‘?‘}??y BEHI%/| car banpy! ) - t hi azol i di n-3-yl | - 2- hydr oxy- 3- 0x0- pr o
pyl | - anmisde Isolated yield: 93% 1H NVR (400 M4z, dnso-d6): 7.05-7.60 (m
oH), 4.36-5.08 (m 7H), 2.70-2.90 (m 21D, 2.30, 2.21 (s, 3H), 2.15, 2.05
(s, 3H), 1.54, 1.52 3H); 1.39, 1.32 (s, 3H); M5 (APCl, nfz): 619
(M+H) ; C30H33F3N405S cuI at ed C58.24, 10 H5.38, N9.06, Cbserved: C57.87,
'H5.68, N9.02. Exappl
N[ (1S, 2S)-3- (4- AIIyI ca b 54di met hyl - t hi azol i di n-3-yl ) - 1-
benzyl - 2- hydro ”) N ni ' nam de 20

O
Isolated yield: 73%; 1H-NMR (400 MHz dmso-de): 5 8.91 (d, 1H), 8.35 (1, 1H), 7.30 -
7.04 (m, 9H), 5.70 (d, 1H), 5.0 (d, 2H), 4.44 (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 (s, 3H) ; IR
(KBr in cm-1): 3325, 2932, 1729, 1649, 1527, 742 ; MS (APCI, m/2); 581 (M),
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—((28,3$)-2—Hydroxy-S-{[l-(3-hydroxy-2,4-dimethyl-phenyl)-
methanoyl}-amino}-4-phenyl~butanoyl)—S,S-dimethy]-thiazolidine-4—carboxylic
acid allylamide

o o 0
S o8 B R et o
| OH ks(
20

'HNMR (DMSO-d¢) 8 8.23 (s, 1H), 8.10-8.03 (m, 2H), 7.33-7.12 (m, 5H), 6.85 @, J=
7.7, 1H), 6.51 (4, J=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 caled for CpsHseN305S (M + H)*



N Wite solid: 'H NVR (DMBO-d6) 8 8.81 (d, J= 8.6, 1), 8.77 (d, J= 6.2,
1H), 8.12 (m 1H), 7.99 (m 1H), 7.63 (m IH), 7.32-7.12 (m 7H), 5.78 (m
IH) 5.18 (m2H), 4.56(m3H), 4.40 (m 4H), 2.87-2.67 (MDecie;2005 49 (s,

, 1. 34v5 Q ~ Anal . (C26H32N404S0.5 H20.0.5 TFA) cal cul ated C (57, 65),
H (6 36), (N’Q(lﬂ 44 9) , found C (57.73), H(5.91), N (10raBysozH@Ms (ESI) m z
‘cal cd for 483.2075, found 497.2066. 12 Decenber 2005 WD 02/ 100845 -97

PCT/ US02/ 18548 Exanpl e B29: -93-

3-[2- Hydroxy 3- (4- met hoxy- 2- et hyl - benzoyl am no) . 4- phenyl -

butyryl]-5,5-di methyl -t hiazolidine-4-carboxylic acid 2-nethyl-benzyl am de 5
| sol ated yi S26.23B%%und KRORIRO( AL, @ﬁEdfoD@Q;&kﬁbms-@z&FﬁZ (%152 1915 3_&047 8.09 (d,

11-1), 7.33y 7 37 211 6.69 (d.
)5 46(&"77%‘?%@&‘11;4)(682;1%@78 m 1)H) 449(s 2H) 4. 41- 4.36((m

2H) 4.10 (dd, IH), 3.71 (s, 3H)), 284281 (m 111), 2.72 (t, 1H), 2.24
(s, 3H), 2.07 (s, 311), 1.48 (s, 3H), 1.33 (s, 3H): MS-APCl 10 (nfz+): 326,

590 (M+H) . HRnEpleBlniH(2)HyBtoxye3- {[ﬂ'k(smyaroxs:&o@/au&a@wgamg@ﬁsems)aﬁy 20
cal cd: 6.40.. H6 7%‘?% % . (66.38, H6.71 Exarrplé B30:

(R -3-{(2s, 38no4tp %"‘Zﬂ‘ﬂ% 5131138@(&th@29¥5¢19¢-4mh¢aym,ac)d prop-2-

am noj - but apaylapide 5- di met hyl -t hi azol i di ne-4-carboxylic acid propylam de 15
H OH CSiCGH IR (neat, cni ') 3318, 2964, 1642, 1530, 1445, 1372, 1H NWR
(DVSO) S 8.21 (d, J= 8.4, 111), 7.90 (t, J= 5.6, 1H), 7.35-7.07 (m 9H),
5.45 (d, J= 6.8, 111), 09 (d, J=9.2, 20 111), 5.00 (d, J= 9.2, 11-1),
4.50-4.38 (m 211), 4. s, 1H), 3.01 (g, J= 6.9, 2H), 2.90- :

% R
ﬁ/k OH : /\\

10 "HNMR (DMSO-ds) & 840 (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, /= 6.8, 1H), 5.10 (d, J=9.1, 1H), 5.02 (d, J = 9.1, 1 1), 4.46-
4.40 (m, 2H), 4.40 (s, 1H), 3.86 (s br, 2H), 3.08 (t, J = 1.8, 1H), 2.82-2.72 (m, 2H), 2.15
(s, 3H), 1.88 (s, 3H), 1.51 (s, 3H), 1.37 (s, 3E0); HRMS (ESI) m/ = caled for
CasH3N3058 (M + H)* 524.2219, found 524.2219; Anal. Caled for
15 CagHN;058+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; 8, 5.69.

Example B22: 3-{2-Hydr0xy-3-[(l-methyl—lH-pyrro]e—2-carbonyl)-amino]-4-
: ph_enyl-butyryl}~5,S-dimethylnthiazolidine-4-carboxylic acid 2-chloro-benzylamide
20

Chiral

|.;,

OHL' 5 O(VQ

Isolated yield: 50%; 1H-NMR (400 MHz, dmso- d%: 6.40-7.40 {tm, 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, /= 2.0 Hz, 3H), 1.32
25 (d,J=2.1 Hz, 3H); MS (APCL, m/z): 570 (M-+H).




2.60 (m 2H), 2.02 (s, 3H), 1.49 (s, 3H), 1.44-1.35 (m 2H), 1.34 (s, 3H,
0.82 (t, J= 7.5, 314); HRVMS (ESI) m/ z calcd for C27H36N3O4S (M + H) +
498. 2424, found 498.2427. 12 Decenber 2005 WO 02/ 10084% m¥cdivaSHas 18548 - 98
Exanpl e B31: (R)-3-((2S,3S)-3-{[1-(3-Fluoro-2-nethyl-phenyl)-nethanoyl] -
ami no} - Zmﬂg@(‘?i 4- phenyl - but anoyl ) - 5, 5- di met hyl - t hi azBCT/USopess48 car boxyl i c
acid propylamde Wiite solid: "HNW (DVMSO) S 8.34 (d, J=28.1, 1H), 7.91
(t, J= 5.9, 1H, 7.40-7.10 (m 711), 493 (d, J= 6.9, 1H), 5.51 (d, J=
6.2, 111), 5.08 (d, J=S. 8, 1H), 5.00 (d, J= 8.8, 1H), 4.50-4.39 (m 2H),
4.38 (s, IH), 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, J=7.7, 3H);
HRVE ( ESI) r’% c&ké:% for C27H35N304FS (M + H)+ 516. 2332, found 516. 2339.
Exanpl e B32: xample »>-Dimethyl-isoxazole-4-carboxylic acid {I-benzyl 3-[4-(2-chloro-

gn%r gxg/( ézlspﬁ?r:?ﬁm{‘bﬁt;%lg% E)Stig;ngﬂﬁ]'%%%ﬁfllﬁ?’@%' % GP’H’ 52" x‘{ﬁéﬂﬂg‘iﬂ??ﬂ? acid

3- et hoxy 15 benzyl am de Wiite solid: "H NVMR (DMSO 8 8.43 (t, J= 5.9, IH),
8.34 (d, J—811H) 31672 20 (m 12H), 5.57 (d, J=6.8, IH, 5.12 (d,
J= 9.3, 1H), 501 IH), 4.50-4.30 (m 4H), 4.12 (dd, J=15.7,

5.9, 1H), 3 951-;2 62 (m 2H),1.90 (s, 3H), 1.49 (s, 3H, 1.34

69
(s, 3H) ES1) m/cz aLNd {/GT ZC32H37NBOSSF (M + H)+ 504.2434,  found
594. 2438. 12 ij 027406845 PCTI US02/ 18548 - 99

Isolated yield: 55%; 1H-NMR (400 MHz, dmso-d®): 7.00-7.40 (m, 9H), 4.36-5.08 (m,
TH), 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, 3H); MS (APCI, m/z): 586 (M+H); CasH5CIN,OsS. 0.42H,0

16 Calculated: C58.77, HS5.75, N9.45, Observed: C58.37, H5.73, N9.19.

Example B24; 3—{2-Hydroxy-3-[(1-methyl—IH-pyrrole-Z-carbonyl)—amina]—4-
phenyl-butyryl}-5,5-dimethyl-thiazolidine-4-carboxy]ic acid 2,6-difluoro-~
benzylamide

15

| H
PREEA e
@NilLH OH l:s>< F ‘

Isolated yield: 75%; 1H-NMR (400 MHz, dmso-dﬁ)‘ 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 (APCL, m/z): 571 (M+H); CosHaoF,N:0,S Calculated: C61. 04, H5.65,
N9.82, Observed: C60.86, H5.94, N9.71.




Example B33: (R)-3-((2S,3S)-3-{[1-(3-Fluoro-2-nethyl -phenyl ) -net hanoyl | -
am no} - 2- hydr oxy- 4- phenyl - but anoyl ) - 5, 5- di net hyl -t hi azol i di ne-4- car boxylic
acid allylamde ti 5 Wiite solid: "H NVR (DMSO) S 8. 341x(iskcembar 28053, 1H),
-8.10 (t, J=5.7,1H), 7.40-6.90 (m 8H), 5.81-5.69 (m 1H), 5.54 (d, J=
6.6, 111V08/18¢4% 90 (m 4H), 4.50-4.35 (m 3H), 3. SCRCA/EHUEHS 214)
- 2.90-2.60 (m 2H), 1.89 (s, 3H), 1.49 (s, 3H, 1.35 (s, 3H); 10 HRWVS (ESI)
m/ z calcd for C27H33N304SF (M + H)+'59154 2182, found 514.2176. Exanple
B34: 3-[(2S,3S)- 2 Hydr oxy- 3- (3- hydr oxy- 2, 5- di met hyl - benzoyl anmi no) - 4-
phenyl - butycﬁ/l | -5, 5-di met hyl -t hi azol i di ne-4-carboxylic acid allylamde 15
"H NVR (DVB mq:ﬁe;Bm 33- Danethﬁl)lsoxazﬂ&ci(cﬁrbc&%ﬂdacuf Bhengy 3[4 E 6-oH), 6.60 (s,
1H), 6.37 ("éﬂ ][) ? Ig 0 (dd, J=17.2,
1.6, 11-1), Biyorobghzyjéara “Y')I%q%-dlmsthakﬂ(lmhdmﬁm} z-hydmyﬁmo 5.00 (d, J=
9.1, IH, 4lﬂ—6pﬂ}.31¥ndem 3H, 3.79 (ddd, J= 20 15.9, 5.5, 5.3, 1H), 3.63
(ddd, J= 15. 5.4, 5.3, 111), 2.82 (dd, J=13.9, 0.3, 1H, 2.71 (dd,
J=13. 6, 10.7 111) 2.16 (s, 3H, 1.76 (s, 3H), 1.51 (s, 311), 1.36 (s,
3H); Anal . Cal cd for 8H35N405S0. 3N20: C, 63.32; H, 6.76; N, 7.91, Found:
C, 63.35; H 6.70; .71, 12 Decenber 2005 WD 02/ 100845 -100

PCT/ 1JS02/ 18548 Exa B R

3-[1(2S,39)-3-(5-Hu ro{.'B ﬁidl\oxy et hyl - benzoyl am no) - 2-

hydr oxy- 4- phe)ﬁ:b diwet’hyl -t hi azol i di ne- 4- car boxylic acid
allylam de 'Nd 9.94 (s, IH, 8.23 (d, J=8.2, 1H), 8.10 (t,
J= 5.6, 511) 0 70H7 511, 6.58 (dd, J= 10.6, 2.5, 11-1), 6.32 (dd,
J= 8.8, 2.5, 111), 578(m1H) ,

Isolated yield: 75%; 1TH-NMR (400 MHz, dmso-dﬁ): 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,FoN,0sS Calculated: C59.37,

10 H5.50,N9.55, Observed: €59.12, H5.88, N9.50.

Example B26: 3—{2—Hydroxy-—3-[(l-methyl-lH—pyrrol&Z-carbonyl)-amino]-4-
phenyl—butyryl}-S,S-dimethyl-thiazolidine-4-carboxylic acid 2-trifluoromethyl-
benzylamide

15

0 o @

H
"N N
qKH OH [SX CFy

Isolated yield: 83%; 1H-NMR (400 MHz, dmso-d%): 6.40-7.60 (m, 11H), 6.00 (m, 1),
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,

20 3H); MS (APCI, m/z): 619 (M+H); C30H33F3N4O4S CaIculated C59.79, H5.52, N9.30,
Observed: C59.42, H5.55, N9.06.




5.54 (br s, IH, 5.21 (dd, J= 17.2, 1.7, 111), 5.10 (d, J= 9.1,111), 5.03
(dd,. J=10.2, 1.5, 111), 5.01 (d, J= 9.1, 111), 4.50-4.42 (m 3H), 3.78
(ddd, J= 15.9, 5.4, 5.4, 111), 10 3.63 (ddd, J=15.9, 5.4 DeRmBer28kl), 2.84
(dd, J=14.5 3.3, 111), 2.70 (dd, J= 13.5,10.3, 111),1.75 (s, 3H), 1.50
(s, 3H), WOB/PB 311)"  Anal. Calcd for C271132FN305S0. PEHAGI2IS5S, 60. 61 H,
6.14; N, 7.85, Found: C, 60.63; H, 608 N, 8.07. Exanple B36:

(R)-3- ((28 3S)-3-ff1-(3-Fluoro-2-net hyl phenyl) met haneyl } 15

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-benz IamdeN20 HNWR (DMSO S 8.85-8.35 (m 2H),
7.38-6.90 ( xamh)B E35§)m¢thqusoiaﬂ),le-4 i:ﬂ-l)hoxﬁlc]a?:ld (lcben%y'-l ﬁ[s%_dxhkiﬂyl. 5.01 (d,

J= 9.2, 111)21%314?))&@§ (i) , 2.92-2.62
(m 2H), i ?r i B, rb@Pﬂy )- '%91"(1@-3@11-)!1)?6110:&3& qxs-pramu} HRVB
(ESI') m /Zaasded for C32H37N304FS (M + R7 578.2489, found 578.2486; Anal.
Cal cd for 12 December 2005 WO 02/ 100845 PCT/ US02/ 18548 -101 C32H36N3O4FS0. 2
Et OAc: C, 66.17; H, 6.37; N, 7.06. Found: C, 66.30; H 6.54; N, 6.74.
Exanpl e B37: (R)-3-((28 3S)-3-{[1-(4-Fl uoro-2-nethyl -phenyl ) - net hanoyl ] -

am no} - 2- hydr oxy- 4- yl - but anoyl ) - 5, 5-di net hyl -t hi azol i di ne-4-carboxylic
acid 2-nethyl-benzyps dg 19 White solid: "H NVR (DMSO) S 8.40-8.30 (m
2H), 7.35-6.90 (& }= 6.8, 1H), 5.13 (d, J= 9.0, 111), 5.00
(d, J=9.0, | AN { -4.45 (m 2H), 4.38 (dd, J= 15.0,
5.9,1H), 4. N) (dd, Q%8 , 2.90-2.62 (m 2H), 2.24 (s, 3H), 2.04
(s, 3H),51.4G) %H)OHl s H; HRVE (ESI) m/ z caled for
C32H37N304SF (MtH) ~ 578. 2463, found 578. 2489.

Isolated yield: 93%; 1H-NMR (400 MHz, dmso-dﬁ): 7.05-7.60 (m, 9H), 4.36-5.08 (m,
711), 2.70-2.90 (m, 2H), 2.30, 221 (s, 3H), 2.15, 2.05 (s, 3H), 1.54, 1.52 (s, 3H). 1.39,
1.32 (s, 3H); MS (APCI, m/z): 619 (M+H); Cs0H33F3N,40s58 Calculated: C58.24,

10 H5.38, N9.06, Observed: C57.87, H5.68, N9.02.

Example B28: N-[(1S,25)—3-(4—Allylcarbamoyl—S,S-dimethyl-thiazolidin—3~yl}-l-
benzyl-2-hydroxy-3-oxe-propyl]-nicotinamide

Q
B n e
15 S

White solid: 'HNMR (DMSO-de) 8 8.81 (d, J=8.6, 1), 8.77 (d, /= 62, 1H), .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), 149 (s, 3H), 1.34 (s, 3H); Anal.
20 (CogH:2N4048+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 (ESD) m/z calcd for 4832075, found 497 2066.




15 Exanpl e B38: N cotinic acid

3-[(1S, 2S)-3-((R) -4-allyl carbanoyl -5, 5-di net hyl -

t hi azol i di n-3-yl)-1-benzyl - 2-hydr oxy- 3- 0xo- pr opyl car banpyhedended@bNy! - phenyl
ester 20 Wiite solid: "HNWR (DMSO S 9.26 (dd, J= 2.0, 0.9, 1H), 8.90 (dd,
J= 5.6, YOO8 8 47 (dt, J= 7.9, 2.0, IH), 8.40 (&CTYS0248H8 1H), 8.1
(t, J= 5.7, 1H, 7.65 (ddd, J= 7.9, 5.6, 0.9, IN, 7.40-7.10 (m 8H),
5.82-5.68 (m 1H), 5.6 (d, J= 6.2, 111?7 5.30-4.90 12 Decenber 2005 WO

02/ 100845 PCT/ US02/ 18548 -102 (m 4H), 4.50-4.40 (m 2H) 4.40 (s, 1H),
3.80-3.70 ( 2I—? 3.00-2.60 (m 211), 1.85 (s, 3H), 1.49 (s, 3H, 1.34
(s, 3H . Exdirpmplediy: 3- [2-Hydr0xy—3 (4-methoxy-2-methyl benzoylammo)—4 en I-
(R-3-1(2S 3 §}y zlég%d‘ifﬂ)%{i# droxy - met hyl - benZoyl am nlo)g' 1-

phenyl - butyry 8‘2’0‘\ fabylic éﬁﬂ@myﬂhb’bhmﬁdmde

2- met hyl - benzyl am de Wiite solid: "H NWR (DMSO 8 9.55 (s, IH), 8.32 (t, J=
4.9, 1H), 8.00 (d, — 8. 4 10 IH) 7 36 7 00 (m 10H), 6.54-6.48 (m 2H),

5.44 (d, J=6.6,]1 4.99 (d, - J= 9.2, 1H),
: 8 1H) 3.50-2.80 (m 2H), 2.25 (s,
1 33 3H); Anal. Calcd for

4.50-4.32 (m 4H
3H), 2.04 (s _ :

C32H37N305S0°@ O C N 7.24. Found: C, 66.25; H, 6.55;
N, 7.35, 15 Exanpl e B40: 6- Am no pyrl d| ne- 2- carboxylic acid
{(
(

(1S, 25)21-benzyl - 3-[ (R) - 5, 5- di net hyl -
( 2-met hy! - bearieh GRIL3ERY o itk 0 Nl rbNoI’sEﬁ a8 I Yoy T, Y1) -amde
7.27 (m, 3H), 7.23-7.19 (m, 2K), 7.15-7.08 (m, SH), 6.69 (d, 2H), 5.46 (4, 1H), 5.13 (d,
1H), 4.99 (d, 1H), 449 (s, 2H), 4.41-4.36 (m, 2H), 4.10 (dd, (), 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: Ri{min.) 21.26; Purity: 100%; CyHzN;0<S,0.4
H;0: caled: C66.40, H6.72, N7.04, found: C66.38, H6.71, N6.94.

Example B30: (R)-3- {(ZS,SS)-2-Hydroxy-4—pheny]-3-[(1-o-tolyl-methanoyl)-
amino}-butanoyl}-5, S-dimethyl-thiazolidine-4-carboxylic acid propylamide

_)L

AN

IR (neat, cm™) 3318, 2964, 1642, 1530, 1445, 1372, "HNMR (DMS0) 8821 (d,J=

8.4, 1H), 7.90 (t, J= 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,=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 (t, J =

7.5, 3H); HRMS (ESI) m/ z calcd for CyHagN;04S (M + H)* 498.2424, found
498.2427.




"H NVR (DMSO-d5) 8 8.44 (d, IH 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), 1Zp&&ums200d N, 4. 38
(dd, | 2@08 ©15.2),4.19 (dd 12 Decenber 2005 WO 02/ 100845

PCTI USOZ/ BYEO84303 | H, J= 4.6,14.7),2.87-2.65 (m 2HPCHUSHILG 3H) 1.53
(s, 3H, 1.38 (s, 3H). Exact mass cal cul ated for C30H36N504S (M + H)+
562. 2488, found 562.2493. Exanpl e B41:- 98-

{(1S, 2S)-1-Benzyl -3-[ (R) -5, 5-di met hyl - 4- (2- net hyl =

benzyl car banpyl ) - thlazolldln 3-yl | -2-hydroxy- 3-oxo-propyl }-2, 3-di chl or o-

i soni cot i nanf-¥mple (R%N@SQS)PHDI-@Flﬁrﬁzaﬁtﬁﬂ-phbﬁyi)-meﬂﬁnéﬁ}. 8.40 (t,

1H, J= 5.5), H, 5.58 (d, 1H J=
7.3), 5.07 (d'ﬁi"%’z2(@"’"é‘yé‘ﬂ'l"‘?ybﬂ“%‘B"Y')Igg-damef%sl-%)mhdlB&éﬁaﬁwxﬂm acidi - 1),
4.51 (s, 1H) propytadride 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 culated for C30H33NAO4SCl12 (M + H)+ 615. 1600, found

615. 1581. Anal. Calcd 15-for C30H32NAO4SC12: C, 58.54; H, 5.24; N, 9.10.
‘Found: C, 58.48; H, 5.1 N, 8.80. Exanple B42:

{(1S, 2S) - 1- Benzyl - 5, 5- di net hy] -4-(2-nethyl -

benzyl car ba&oyl ia di n-B-yl | - 2- hydr oxy- 3- oxo- propyl } - 3- chl or o-

i soni coti nam i R a6y S 8.82 (d, IH J=8.6), 8.62 (s, 1H,
8.52 (d, lH -H 1H, J= 5.1), 7.29-7.09 (m 10H), 5.54 (d,
IH, J= 751), 5.09 (d, 1H $=19.0), 4.99 (d, 12 December 2005 WD 02/ 100845

White solid: 'H NMR (DMSO) 3 8.34 (d, J=8.1, 1H), 7.91 (t, J= 5.9, 1H), 7.40-7.10
(m, 7H), 6.93 (4, J= 6.9, 1H), 5.51 (d,J=6.2, 1H), 5.08 (d, /= 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 Co7H3sNsO,FS (M + H)* 516.2332, found 516.2339.

Example B32: (R)-3-((28,3S)-3-{[1-(3-FIuoro-2-methy]-phenyl)-methanoyl]—amino}-2-
hydroxy-4—~pheny1—butanoyl)~5,5~dimethy1-thiazolidine-4—carboxylic acid 3-methoxy-
15 benzylamide

SEYc SOy
Jech e

_ White solid: "H NMR (DMSO0) 5 8.43 (t,J=15.9, 1H), 8.34 (d, J=8.1, 1H), 7.31-6.72
20 (m, 12H), 5.57 (d, /= 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 (ESD m / = caled for C3pHszN3OsSF (M + H)F 5942434,
found 594.2438.




|

. nicotinam de 12 Decenb

PCTI US02/ 18548 -104 111, J= 9.0), 4.56-4.49 (m 1H), 4.51 (s, 1H),
4.44-4.37 (m 2H), 4.15 (dd, IH 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 (si123ddmberfoyaact nmass
cal cul at. 2& X OH33N404SC1( M +581. 1989, found 581. 1983. Exanpl e B43:

(R) - 3- ?‘g’ég 8 Hydr oxy- 3- ( 3- hydr oxy- 2, 5-di met hyl -  PCT/US02/18548

benzoyl am no) - 4- phenyl - butyryl ] -5, 5-di net hyl -t hi azol i di ne-4-carboxylic acid
2- et hyl - benzyl ami de HO 10 ' H NVR (DVBB-d6) S 9.24 (s, IH), 8.31 (t, J=
5.6, 1H), 8.10 (d J=28.2, 1H), 7.34- 7.09 (m 9H), 6.60 (s, 1H), 6.38 (s,
IH), 5.42 (hr 5.14 (d, J=9.1,1H, 5.01 (d, J 9.1, 1H), 4.50 (s,
|H), 4.50-4. ?%B R)-3-((28,3914- {[l}(siﬂuﬁro-m-mlthyl-ﬂhenyijalﬁ@thﬁliﬁ 2H, 2.26 (s,

3H), 2.16 (s HRVE (ESI) in
Iz 15 cal cd B w&ﬂﬁ%ﬁ%%@?ﬁ%ﬂ‘ﬁ“ﬁsﬁ%@' fhﬁwwl%cggmhcmdl Cal cd
for C33H3OMBEREAJE H20: C, 66.60; H, 6.71: N 7.06. Found: C, 66.65: H,
6.69; N, 7.05. Exanpl e B44:

N-{(1S, 295)-1-Benzyl - 3-[ 5, 5- di net hyl - 4- (2- met hyl -

di n- 3-yl ] - 2- hydr oxy- 3- oxo- propyl) 2-met hyl - 20
005 WD 02/ 100845 PCT/ US02/ 18548 -105 Wite solid:
"H NVR (DMSO-d6) S 8.5 33 (m 2H), 7.47 (d, J=7.82, 1 H), 7.38- 7.10
(m 12H), 5.62 |(d,93=A(7. 4, , 5.18 (dd, J= 9.6, 7.6, 2H), 4.43-4.37 (m
3H), 4.17 (% N7 2.87-2.67 (m 2H), 2.28 (s, 311),
2.21(s, 31), H 3H); Anal. (C311436N404S1.0 H20.1.0
IVECN) catcul ated C (63. 5)8 (6 67)

benzyl car banoyl ) -t hi azo

~
=

White solid: "H NMR (DMS0) § 8.34 (d, /=83, 1H), 8.10 (t, J = 5.7, 1H), 7.40-6.90
(m, 8H), 5.81-5.69 (m, 1H), 5.54 (d, /= 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), 149 (s, 3H), 135 (s, 3H);

10 HRMS (ESI) 7 / z caled for Cp7HasN;0,SF (M + HY* 514.2182, found 514.2176,

Example B34: 3—[(2S,3S)-2—Hydroxy-3-(3-hydroxy—2,S-dimethyl—benzoylamino)-4-
phenyl—butyryl]-5,5-dimethyl-thiazolidine—4-carboxy]ic acid allylamide

0] 0 oj/N
© N N
@A K
15 -
'HNMR (DMSO-dg) § 9.23 (s, 1H), 8.09 (m, 2H), 7.35-7.17 (m, 5H), 6.60 (s, 1H), 6.37
(s, 15D, 5.74 (m, 1H), 5.41 (brs, 1H), 5.20 (d4,J=17.2, 1.6, 1H), 5.11 (&, /= 9.2, 1H),
502(dd J=10.2,1.5, 1H), 5.00 (d, /= 9.1, 1H), 4.46- -4.37 (m, 3H), 3.79 (ddd, J =
20 15.9,5.5,53, 1H), 3.63 (ddd, J= 15.9, 5.4,5.3,1H),2.82 (dd, /=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 C23H35N4OJS-0 3H;0: C, 63.32; H, 6.76; N, 7.91, Found: C, 63.35; 1, 6. 70;
N, 7.71.




5 N (11.30), found C (63 94), H (6.75), N (11 26). HRVB (ES1) nmfz calcd for
561. 2544, found 561. 2556. Exanpl e B45: Pyri di ne-2-carboxylic

acid{ (IS, 2S)-1-benzyl - 3-15, 5-di net hyl - 4- ( 2- 12 Decermber 2005

met hyl - enlecarbannyl) t hi azol i di n-3-y11- 2- hydr oxy- 3- oxo- propyl }-am de 10
Whi te soMAIIMERNR (DVMSO-d6) S 8.89 (d, J= 7.86,), 8. %@rfw,mmm.z, 1 H),
8.39 (t, J =6.54, IH, 7.89 (n12FD 7.32-7.12 (m 9H), 5.68 (d, J= 7.28,
1H), 5.03 (dd J= 9.7, 15 8.3, 2H), 4.580n 311), 4.40 (d, J= 7.5, 1H), 4.35
(d, J= 7.5, 11-1), 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. (C30I—|34N404SO 1 H20.0.1 Et QAc)

caicul ated EXBEICR)S: SHASBSB)(S- b ilraxy- 2uitih HehoyTBlingt (6 69), N
(9.66). N?'fﬁ'f}‘%?“lr}') {}rﬂ ‘s | cd for 547.2380, found 547.2 Exanpl e B46:
Pyri di ne-2 obhenyl-butyrl] éSébmafhﬂ-ﬂlsazg@mgAmmhaamaﬂy}amnde

di met hyl - 4- (2- met hyl - benzyl car banoyl ) -t hi azol i di n- 3-yl | - 2- hydr oxy- 3- oxo-
propyl }-am de 25 12 Decenber 2005 WD 02/ 100845 PCT/ US02/ 18548 -106 Wite
sol i d: 'H NVR (DVBO d6)/ B\ 8. 89 (d7 J=7.9, 1), 8.66 (d, J= 4.2, 1H, 8.39

(t, J = 6.54, 111), 7° (m21%/7 32-7.12 (m 911), 5.68 (d, J= 7.2,
111), 5.03 (dd J= 9.7, g 021Y), 4. 56(m311) 4.40 (d, J= 7.5, 111), 4.35

(d, J= 7.5, 111 ) N ’.“’ : 2.87- 2.67 (m 211), 2.25 (s 311),
0 1.49 (s, 31PN, & ‘ (C30H34N40550 5 H20.0.5 5 Et CAc)
cal culated C ( 29), HIi(6. [I{@d/<‘N(9 91), found C (62.53), H (6.84),
(10.10). HRVEYESI) m? ca or 563.2325, found 563.2328. Exanple B47:

N-{(I'S, 25)-1-Benzyl - 3-[5, 5-di met hyl - 4- (2- met hyl - benzyl car banoyl ) -
t hi azoI i gl n- 3-yl | -2-hydr oxy- 3- oxo- propyl } - ni coti nam de

"HNMR (DMSO-dg) 5 9.94 (s, 1), 8.23 (d, /=82, 1H), 8.10 (t, J = 5.6, 1H), 7.33-
717 (m, SH), 6.58 (dd, J=10.6, 2.5, 1H), 6.32 (dd, J= 8.8, 2.5, 1H), 5.78 (m, 1H),
5.54 (brs, 1H), 5.21 (ad,J=17.2, 1.7, 1H), 5.10 (d, J=9.1, 1H), 5.03 (dd, /= 102,
1.5, 1H), 5.01 (d, /= 9.1, 1H), 4.50-4.42 (m, 3H), 3.78 (ddd, J = 15.9, 54, 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 Cy7HayFN3058+0.3H,0 -
C, 60.61;H,6.14; N, 7.85, Found: C, 60.63; H, 6.08: N, 8.07.

Example B376: (R)-3-((2S,3S)-3-{[1-(3-F Iu0r0-2-methyl-phenyl)—methanoyl]-
15 amipo}-2~hydroxy-4-phenyl-butanoyl)-S,S-dimethyl-thiazolidine—4~carboxylic acid
2-methyl-benzylamide

g
o s/v

20 'HNMR (DMSO0) 6 8.85-8.35 (m, 2H), 7.38-6.90 (m, 12H), 5.55 (d, J=5.9, 1H), 5.12
(d,/=9.2,1H),5.01 (d,/=9.2, 1H), 4.58-4.32 (m, 4H}, 4.10 (dd, 7= 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 calcd for C32H37N304FS (M + H)* 578.2489, found 578.2486; Anal. Caled for




10 White solid "H NW\R (DVMSO-d6) 5 8.89 (d, J= 7.9, 111), 8.66 (d, J= 4.2, 1
H, 8.39 (t, J=6.54, 11-1), 7.89 (m211), 7.32-7.12 (m 9H), 5.68 (d, J=
7.3, 11), 5.03 (dd J= 9.7, 15 8.3, 2H), 4.56(m 311), 4. A4®lshberddos’- 5, | H),
4.35 (d, J= 7.5 ,111), 4.21 (d, J= 6.7,1H), 2.87-2.67 (m 211), 2.25 (s
311), 1. 21‘6"{2@00%511) 1.34 (s, 311); Anal. (C3011341440M8/982/1954% 0.5 MeCN)
calculated C (64.61), H (6.39), N (10.94%, found C (65.02), H (6.58), N
(10.90). HRVS (ESI) niz caled for 547:-28F2, found 547.2379. 20 Exanpl e B48:
N-{ (1S 2S)-1- Benzyl-3-[5,5-dinethyl-4-(2-nethy|-benzylcarbannyl)-

t hi azol i di n- 3- % i 2- hydr oxy- 3- oxo- propyl }-ni coti nam de HO 12 Decenber 2005
WD 02/ 1008453 1050 310IBEWR c: 10) 86 Vi H,&. 30N, dos. %MWW@MSNS 89 (d,
J= 7.9, 111) 7 66 (d, J=4.2,1H), 8.39 (t, J= 6. m 211),
732712(%49 5.68 (d, J= 7.28, 1H), 503(de—9 83 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.

( C3oH34N405 Fxam BH@XRM(@SBS}M[lq:t(mm;v).metﬁyé ﬁhé’tﬁv)}m“h&n%ﬁ%, found C
(61.64), 5H 96 17 %9 %ﬁh &g mz cal cd for 563.2326, found

563. 2328° E rlr!b ez Eﬁdj - enyl-butanoyl)—s -dimethyl-thiazolidine-4-earboxylic acid

N-[ (1S, 2S) - 2-taéthfi-betlzpRida®0Y! - 5, 5- di net hyl -t hi azol i di n-3-yt)-1-

benzyl - 2- hydr oxy- 3- oxo- propyl [ - 2-met hyl - ni coti nam de 10 White solid: 'H NWR
(DVBO-d6) 8 8.58 (m 1H), 8.29 (d, J= 7.54, 1H), 7.78 (d, J= 7.88, 2H
7.32-7.12 (m 7H), 5.78 (m 1H), 5.18 (dd J= 9.7, 8.3, 2H), 4.56(m 3H), 15
4.40 (m 414), 2.87-2. m 2H), 2.25 (s 3H), 1.49 (s, 311), 1.34 (s, 3H);
Anal . (C26H32N404S0. 5 . 0. 5 TFA) calculated C (57.68), H (6.66), N .

(8.31), found o
ﬁj& A
: F

o1 Lk
10 White solid: 'H NMR (DMSO) & 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 (5, 3H), 1.33 (s, 3H); HRMS (ESI) m/ z caled for CsHz;N;04SF
(M + H)" 578.2463, found 578.2489.

I=

15
Example B38: Nicotinic acid 3-[(1 S,2S)-3—((R)-4-allylcarbamoyI-S,S-dimethyl-
thiazolidin-3-yl)-1-benzyl-z—hydroxy-3-oxo-propylcarbamoyl]-z-methyl-phenyl
© ester
0 0 o
7
N= ) O@*N N":)LN/\/
” oH L X~ |

White solid: 'HNMR (DMSO)  9.26 (dd, J = 2.0, 0.9, 1H), 8.90 (dd, J=5.6,2.0,
1H), 8.47 (dt,./=7.9,2.0, 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, J= 6.2, 1H), 5.30-4.90




(57.66), H (6.18), N (8.'77)'. HRVS (ESI) mz calcd for 497.2232, found
497.2223. 12 Decenber 2005 WO 02/ 100845 -108 Ceneral Methods C O 'O "'
Xjd-OHHN R H~-NR + R63W2 UR2 20 2 PCTI US02/ 18548pR3nt s R2 The

synt hesi @Ezé&ggounds with the general structure 24 is as follows. The boc
5 protect B4 % xylic acids 20a-f are coupled to the PYU§O$ anines 2 to

yield.amno am des 23 using a two steé)wgrocess. The process incl udes

treatment of 20 with 2 in the presence“ef either diphenyl chlorophosphate

or EDCI, followed by exposure to HCl or nethane sulfonic acid. Final

conpounds 24 ar4le_%§£3§ ai ned by a DCC-nedi ated coupling of 23 and 4 foll owed
by depr ot ect {4 1thd 40 HDnbH0 (571 Hab.3630¢m oK), 0 6045, Diigd 8530 ei ther

by flash chr q‘qglsag reparative HPLC. Additional General Method C OB
H- JIJ 'N ngma/ Rg,zg)/,fogﬁ(&s‘%ﬂ.
Example B39: (R)-3-[(2S,3S)-2-Hydroxy-3—(4-hydroxy-2-methyl—benzoylamino)-4—
5 phenyl—butyryl]-S,S-dimethyl-thiazolidine-4~carboxylic acid 2-methyl-benzylamide

&) 0 O
Isagaceny
-,
o OH (S

White solid: 'HNMR (DMSO) 8 9.55 (s, 1H), 8.32 (1, J = 4.9, 1H), 8.00 d,J=84,

10 1H), 7.36-7.00 (m, 10H), 6.54-6.48 (m, 2H), 5.44 (d,J = 6.6, 1H), 5.13 (4, J = 9.2, 1H),
499(d,J=9.2, 1H), 4.50-4.32 (m, 4H), 4.1 (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. Caled for
CazHsN3058+0.25 HR0: C, 66.24; H, 6.51; N, 7.24. Found: C, 66.25; H, 6.55; N,

\\y

7.35.
15
Example B40: 6-Amino-pyridine-2-carboxylic acid {(18,28)-1-benzyl-3-[(R)-5,5-
dimethyl-4- (2-methyl—benzylcarbamoyl)-thiazolidin-3-yl}-2-hydroxy—3—oxo-
propyi}-amide
o) 0 Oj/NH
HaN. N
20 . NF on g

1
HNMR (DMSO-de) 5 8.44 (4, 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, 14, 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,




QIKI N+ W - NR OHIX) R 2N 29 0 N R R2 31 30 12 Decenber 2005 WO
02/ 100845 PCTI US02/ 18548 -109 The synthesis of conpounds of the general
structure 31 (where P2 is not 2- nethyl-3-hydroxy benzamiOeimbes20as f ol | ows.

Am no ami §2/@é84ghe general structure 23 were coupled to the Boc-acid

i nt er medi'at & Usi ng DCC coupling conditions. The r & W¥§HE>tht er nedi ate
29 was deprotected under acidic conditigns to yield amne of the 5 general
structure 30. Final compounds were obt“e{ﬁgéd by nodification of am ne 30 by
nmet hods described in General Methods B section to give P2 am des and ureas.

Met hods used for_s%nt hesi s of conmpounds with P1 variations.” EDClI coupling -
To a sol uti ohbof=%Bi .7 A8 e 656 %B?r 28 (3, TR CI2 (08K), dddes 3H)OERRE! and t he

| uti ti ' t t T | uti
oncentrat ed 1 Sodiet e rRR PR S oot S acet ate and a

smal | portion of water. The solution was washed with saturated NH4Cl (2x),
saturat ed Nﬁ(CCB (ZXQ, brine (Ix:, dried with MgSO4 and concentrated in
vacuo. The crXt¥ePie Bl {8359 tBenzyk3-HB)-55cdinfeibyhdi(2metiiless ot her wi se not ed.
15 DCC coupl hed@vicarBasgbiili 2R kaf. 269, . am ne, and H% . prepared in ethyl
acetate. To teﬁgy g%rlﬁﬁt ?ngmvl\%s} h? &eﬁgggdhg TOR3-PYP-BIOP E«A@@&t’m-i on at 0 C and

t he isonicotinamide

a0 0 ‘}AH
cl

= N N =/

| 77
\r@){“ OH LS/L

10 'HNMR (DMSO-d¢) 8 8.89 (d, 1H, J=8.42), 8.40 (t, 1H, J=5.5), 8.38 (d, 1H, /=
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), 1.355 (s, 3H). Exact
mass calculated for C3pH33N;04SCly (M + H)* 615.1600, found 615.1581. Anal. Caled
15 for C3oH3NsO4SCl: C, 58.54; H, 5.24; N, 9.10. Found: C, 58.48; H, 5.10; N, 8.80.

Example B42: {(18,25)-1-Benzyl-3-[(R)-5,5-dimethyl-4-(2-methyl-

benzylcarbamoyl)—thiazolidin-3—yl]-2-hydroxy-3-oxo—propyl}-3-chloro-

isonicotinamide

o 0 0 Oj.,NH
YN N
N..=z H o ‘\S

H

'HNMR (DMSO-dg) 5 8.82 (d, 1H, /= 8.6), 8.62 (s, 1H), 8.52 (d, 1H, /= 4.9), 8.39 (4,
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,



m xture was stirred overnight at roomtenperature. The m xture was filtered
and the filtrate was concentrated in vacuo. The residue dissolved in ethyl
acetate washed with saturated NHAC (Ix), saturated NabQBenfHexdops bri ne
(Ix), dri‘ﬁg 221\6§J45-Na2804 and 20 concentrated in vacuo. The crude was used
without TUrtHer*durification unless otherwise noted. 5031858
deprotection - To a solution of Boc-am i n di oxane was added 4N HC
solution in dioxane and the solution s'tlﬂgr ed overni ght at room tenperature.
The solution was poured into saturated NaHCO3 and the product was

25 acetate. The organic solution was washed with

extracted into ethyl

brine, dri e A b7 9 S04 401 e 1dbASé s, Bl 4ih3 Ve, 28L), 4TH(dd; NE#=%als used
wi t hout furt hfohcat j,on LW, Se ted. M SO3H Boc

depr ot ect i onﬁ?j) ‘r%)'y%b‘g%?‘ﬁti.*@nz-z?b%%z@aﬂ%‘ﬂzz 68 é'fl{h]glﬁg%éﬁétléséfsr #D-C was

added net harixastuhdssvaleulated thr @il N0, ST $81. 380 b6 587 §ogd at room
tenperature. 30 The solution was cooled to 0 C and su? I Ci ent saturated

NaHCO3 was added to quench the acid. The solution was diluted with ethyl
acet at e, swagGh e Blis-SRt. _r@%gﬁ_ l 1 cenber 2005 WO 02/100845 -110
PCTI US02/ 18548%5}?1%1{3%3'?(%2?[ r e&%%m%@yﬁﬁay%éfﬁgﬁ%’ht ed in vacuo. The
crude used Wienmyliminb)id-phetylbutyirl]-63t digfthSa A ida S Wy _ KCN
Phenol i ¢ acetegé¥ deprotection - A sol uti oﬂr?m(t)f phlenol i C g%g{?g%cg‘g%nd KCN in
et hanol was M&aYiRgngylamiilec overni ght. The sol ution was concentrated in

‘vacuo. The 5 residue was purified by flash chromat ography eluted with 0 to
5% met hanol in CH2CI 2 unl ess ot herw se noted. NaOwe/ MeCH Phenolic acetate

deprotection - 0.5 N Na !/ Me olic acetate deprotection -A solution
of phenaolic acetate in ¢ and anol was cool ed
0]
N

Q 0 j_
HO
N, N '-,”
\E>/‘L on L
10 .

"H NMR (DMSO0-dg) 8 9.24 (s, 1H), 8.31 (t, J=5.6, 1H), 8.10 (d, J=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),
1 2.26 (s, 3H), 2.16 (s, 3H), 1.77 (5, 3H), 1.50 (s, 3H), 1.35 (s, 3H), HRMS (ESDym / z
15  caled for C33HagN305S (M + H)+ 590.2689, found 590.2676; Anal. Caled for
C33H30N3058¢0.3 H,0: C, 66.60; H, 6.71; N, 7.06. Found: C, 66.65;H, 6.69; N, 7.05.

Example B44: N-{(lS,ZS)-I-Benzyl-3-[S,S-dimethyl»4-(2-methyl-
benzylcarbamoyl)—thiazolidin-3—y1}-2-hydr0xy~3-oxo-propyl}-2-methyl—

20 nicotinamide




to O Cin an ice bath. 0.5 N NaOCH3/ MeOH was t hen added dropw se and then
stirred 10 at 0 Cfor 1.5-2 firs followi ng addition. Additional EtQAc was
then added, the .15 N HCL1(4.5 eq.) added dropw se. Thelyjiheags: 65 e

separ at e% g‘“o%gam c phase washed wth 2.5% Na2CO3 aqueous sol ution, then
with 0.1 ine (2:1), followed with bDbrine, dri RFHYPHIESOL and
concentrated in vacuo. The resulting residue subjected to flash silica gel
chromat ography to afford the desired prgauct unl ess ot herw se noted. 15
HCl / MeCH-Phenol i ¢ acetate deprotection - To a solution of phenolic acetate
in nethanol was added 4N HCO in dioxane and the solution stirred at room

t enper at ur e White solidh 'H TR §AMSO-d) 5 8ei3-L33ee DY, Ftdg e ygEyen, e residue
was purifie o} hy eluted wth to 5% nme hanol in
CH2Cl 2 unl egzsﬂ%%égﬁgéak t“'e"d3 8%6%&%%@%%: 86, -6 Hehér- @.(1)37 @3y ure 20.
OAN- - kOH H.200d, /£O07 81/ urce .0
Boc- car boxyl |I§chm ds Z{ngwé%pjgag(ﬁ&h %ﬁ_{}%&ﬁ%ﬁ%@ ég? "ESC‘-@&?@@:ZOa and
20b were préepirE&dHoRnaGgixNe,Br ot Hehs B0 McCRy paAgRed & 63__95!@;1%2@&A.;

1 5

. . 2 ,
bugave, G Ftr1.36f Wund 030458 (675N 11565 H%?\A”st?(eﬁrsn n?/gScach fcg' 5/61.2?44,
found 561.2556. |

Example B45: Pyridine-2-carboxylic acid {(lS,ZS)-1—benzyl-3—[5,5-dimethyl-4-(2-
methyl-benzylcarbamoyl)—thiazolidin-3-y]]-2-hydroxy-3—oxo-prbpyl}-amide

b

/(

White solid: "HNMR (DMSO-dg) 5 8.89 (d, J=7.86,), 8.6 (d, J = 4.2, 1H), 8.3 @, J
=6.54, 1H), 7.89 (m 2H), 7.32-7.12 (m, 9H), 5.68 (d, /= 7.28, 1H), 5.03 (dd J=9.7,
15 8.3,2H), 4.56(m 3H), 440 (d, J=7.5, 1H), 4.35 (d, J="7.5, 1H), 421 (d, /= 6.7, 1H),
2.87-2.67 (m, 2H), 2.25 (s 3H), 1.49 (s, 3H), 1.34 (s, 3H); Anal. (CagHaiN,0,5+0.1
H20 +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 caled for 547.2380, found 547.2373,

-20 Example B46: Pyn'dine—Z-S—hydroxy-carboxylic acid{(1S,2S)-1-benzyl-3-[5,5-
dlmethyl-4-(2-methyl-benzylcarbamoy!) th1azol:dm-3-yl}~2-hydroxy-3-0x0-
propyl}-amide

25




PCTI US02/ 18548 - 111 Boc-acids 20c, 20d, 20e and 20f were prepared
followi ng the procedure of Karanewsky, D.; et al. J. Med. Chem 1990, 33,
1459. Specific Method C Exanple d: 12 December 2005

(S) -4, 4- [ (2S, 3S) - 2- hydr oxy- 3- ( 3- hydroxy 2-meth
%J%%P%)henyl butyryl ]-pyrrolidine-2-car boxyI?Q:Tféi“F’éﬁiﬁ met hyl -

benzoyl a

benzyl am-de. The title conpound was pr? ar ed accordlng to general nethods
usi ng the correspondi ng Boc-protected @&Trolidinic acid (0.96 g, 3.8

nmol ), o-nethylbenzyl amne (0.57 n., 4.6 mol), HOBT (0.62 g, 4.6 mMmol),
EDCI (0.88 nang CH2Cl 2 (50 nmL). To 15 give the crude Boc-am de
(M- APC (mf-- 0131\(130315)56%961, =Rl1), 3.681& JBog2, ssggﬁgvyed usi ng

% e A A L - okt i 2
e it o son NS {4l IS0 R 150 O 4

(m 2H), 2. §é7<<%5?w25ﬁ833@ 1269(95rﬁH) B34 (2 3m Agal. @smam-uwm & Mz,

Vo ARG { i B SR E1eZ B IO 448 Mg g gound 2 o Kb 1o

carboxyl i c HRMS ESDIAG caltg forF638375Bhund 485 nepgt he general DCC coupling
met hod outlined above. HOBT (51 ny, 0.38 mol), DCC (78 ng, 0.38 nmol),

TEA (50 L, 0.36 mmol), CHZCIZ (10 nL). 25 The crude was purified by _
chromatogr a ol at ed eld: 0.13
(639 . I\/%- A%%(m mm?q?w%gsﬁm Qgﬁaf @e? g'l‘“"%iqséﬁ?‘é@dvnﬁﬂ% Iémoﬂé'neral %CN

phenol i c acéﬁmbdm@yl})ﬂdq’ﬂrm&mn?ﬂow]}an&olﬁgmm 0.21 mol), KCN (1 ny,
15 mol )y ethanol (10 nL). The cr was precipitated fromdiethyl ether and

12 Decenber 2005 WO 02/ 100845

ot

OH (S/(

White solid 'H NMR (DMS0-dg) 5 8.89 (d, /= 7.9, 1H), 8.6 (d, /=42, 1H), 8.39 @,
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, /= 7.5, 1H), 4.35 (4, /= 7.5,1H), 4.21 (d, J = 6.7, 1),
2.87-2.67 (m, 2H), 2.25 (s 3H), 1.49 (s, 3H), 1.34 (s, 3H); Anal. (CscH3N;0,5+0.5
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.

._20 Example B48: N-{(15,2S)-1-Benzyl-3- ~[3,5-dimethy}-4-(2-methyl- benzylcarbamoyl)—
thxazol1d1n-3-yl]-2—hydroxy-3-ox0~propyl}-nmotmamxde

HO\LN/\'/‘L /8( _)L




PCT/ USO2/ 18548 -112 ethyl acetate with hexanes at -78 C. Isolated yield:
0.10 g (84%. 'H NMVR (400 Mz, DMBO-d6): 6 9.37 (s, 111), 8.36 (t, 1 H),
8.16 (d, I'H), 7.32-7.09 (m 9H), 6.93 (t, IH), 6.76 (di2kkmpeBoB4 (d,
111), 5.4 1H), 4.66 (dd, 111), 4.34-4.15 (m 6H), 2.85- 2.67 (m 3H),
2.40 (m 0‘&@?“3&? 22 (s, 3H), 1.79 (s, 3H): 19F NVR (3AETHHPZI840 d6): 8
-98.7 (m 2F); MS-APCl (mlz+): 566; HPLI& Purity: 100% Rf (nin.) 19.01;
Anal . C31H33N305F2.0.3 H20 C, H, N cal B cs5. 21, H5.93, Nr7.36; found:
C65.1 1, H5.90, N7.17. Exanple C2:

(2S,4R) - 4-Fl uoro- 1 - [ (.2S, 3S) - 2- hydr oxy- 3- ( 3- hydr oxy- 2- et hyl - 10

benzoyl am noVhite s il NMR yPYISO-sy 8 B8P (dlUhve?. 2- 168y ho5ed, & 4acii), 23pet hyl -

b I'am d I i.al bj.ected to flash sili I
chr ot ogr aghy 41001 AP 2. Teo e S B 85 baes BnTmene °°
B g "L G o = g PR ARG o,
7,26 (d,6' zgﬂ??-%é@,@m ) (s +3'ﬂ3,115497(’s,@7d)( héz; GHT); 60 cgsoH%mwss;ﬁgS 5736’(§d, 11;)
4. 45 (dd,élfiz%} ?Jléf.ﬂé%d 93612{1971{?@52521&,??1@3@ﬁ&g@%&ﬁ@a (B3, 91 +
3.84-3. 81 (rHRMS (BST) o288 5624306, 1BurgiP630328.311) , 2.19-2.01 (m 111),

1.83 (s, 3H); Ms-APCI (mlz+): 548; HPLC. Rf(mn.) 18.72; Purity: 96%
Anal . C31H34N3(bF0. 3 H20 cal ed: 67.33, 6.31, 7.60, found: 67.37, 6.25,

7.35. 12 Deanahipie BAON-I 26/ 3 0PR M carbditof 1 SIS-tanithy 1 R boolidin-3-yi)-1-

benzyl-2-hydrexy-3-oxo-propyl]-2-methyl-nicotinamide
10

O O O
DRR NS O
P OH S/(

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, 7H), 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.
(Ca6H3N4045+0.5 H,0-0.5 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 caled for 497.2232, found 497.2223.




Exanmpl e C3: (2S,4S)-4-Fluoro-I-[(2S, 3S)-2-hydroxy- 3-(3-hydroxy-2-net hyl -
benzoyl am no) - 4- phenyl - butyryl ] -pyrrolidi ne-2-carboxylic acid 2-nethyl -
benzyl am de HO I sol ated material was subjected to flashisbdeémsbar ped

chr omat og@oaﬁ)% eluting with EtOAc/ hexanes (50/50) then with EtOAc to
afford t MO Y¥ 985 conpound. ' H NVR (400 NMHz, DNVBO- d6) : P@VESOYSESs, 1H), 8. 21
(d, 11-1), 7.96 (t, I 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, 111), 6.75108- 1H), 6.52 (d, 1H), 5.55 (d,

1H), 5.45 + 5. 32 (bs + bs, 1H), 4.54 (d, 11-1), 4.42-4.36 (m |H),

4.29-4.40 n}; L 2.98 (t, 1H), 2.73 (t, 1H), 2.32-2.21 (m 2H). 2.19 (s,
3H), 1.78 (sLemguplMehod €l (ntlz+): 548; HPLC: Rf(min.) 18.21; Purity:
99% Anal . C3IH34 o 5 gH20 cal cd: 66.89, 6.34, 7.55, found: 66. 85,

6.22, 7.41. 15 o
(S)-3-((25S, 3S) - 27 Hy 3@{11 (SHmidroxy 2-met hyl - phg NRe

met hanoyl ] - am no} - 4- pheKy! - but ahoyl R; oxazot 7O &= 4- car, yIF}c aci d
2-met hyl - benzyl ami de HO 20 N Wite SO|Id "H NMR ( 6) %6 9.36 (s,
11-1), 8.80 (dd, J= 8.8, 4.8, I H), 830(t J= 5.5 1 812(d J= 8.6,

1H), 7.30-7.13 (m 9H),%%.96 (t, J2 7.9, 1H), 6.76 (d, 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 1 H), 4.49 (dd, J= 6. .5, 1H), 4.33-4.11 (m 5H), 2,9¢-2.68 (m 2H),

2:24 (s, 3H) 12 Decenbe 05 WO 02/ 100845 - 114 PC T/ US 8548

+ 23 —» Ho\é)L _)L -Ry
OH ‘ Rz

The synthesis of compounds with the general structure 24 is as follows. The boc-

S5 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 chiorophosphate or EDCI, followed by exposure to HC 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

MR, O 0 0 o 0
H N -
&() R, +>LO%LH OH ~——= >L PN AR

0" °N
o RAOR

23 15 l 29
0 0 o)
o) 0
Ra)j\N b/lLN.R1 —— . HoN —/U\N Ry
H 1 2 .
OH \XJ) R, A @ By




1.78 (s, 3H); HRVS (ESI )- m/ z caled for C30H34N306 (M + H)+ 532. 2448,

found 532.2450. Exanple C5:

(4S, 5R) - 3-((2S,.39) - 2- Hydr oxy- 3- {[ 1- (3- hydr oxy- 2- net hyl - phayxht)er;;m I i d
net hanoyl - am nol - 4- phenyl - but anoyi ) - 5- met hyl - oxazol i d{’n]g 4 gsasr%oxy e acld
2- net hyl? ‘58‘?{?’9?%mde 10 Wi te solid; 'H NVR (DVEO d6) PEVUSassses, 1H), 8.5
(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, J= 8.2, IH), 6.58 (d, J=19?3 1H), 5.69 (d, J= 5.7, |;|),4 o
5.50 (d, J=4.6, 1H), 5.10 (d, J= 4.8, 111), 4.39-4.22 (m 4H), 4§7d
(m 2H), 2.90 (m_1H), 2.74°(m 1H), 2.27 (s, 3H), 1.82 (s, 3H), é04 ]gund
J= 5.9, 1H): HRVEheEmEshysisnftompuadot thogenGAIHRGNALA (olvbre oD 15 1RA6. 2 0
546. 2595. 1

i %‘%@}’eﬂmﬂ"@ S5 R mingrmide ofighregeperyl-structure 23
(ma hgng§/l2}s ﬁe&@gmmm%ﬂ%ﬁaﬂehm@ﬁ\gﬁwwﬁzol é_%l neT% car boxyl i c

[+
I de 20 N Wiite soll 9.34 (s,
iilﬂf;j €23 ggt ?%; tg}egnlgt%@?e?lﬁg 29 Baslieprpfeeted nfider azxﬂ'l): \,;:oﬂdét&ihs ?ol%gd )ﬁmne%ﬂhe ?ngJ( t,
6. 55 = , - , J=
4 .0, iH) ) ’gfger%‘g*ﬁgtme}“ %“1“}1‘}"%“]?81 Vege Oﬁmn%ilqudmganomofagm Rby(m 2H),

1.81 (s, 3H),
5.523' (1 S, (?m%?dfge%bge%edﬁ%g’?ﬂ] %45%’5&3\3( %bzt}dfg%&% PE%TL“S ?7@%%2/ 18548 (s,

3H); HRM5 (ESI) m/ z calcd for C32H38N306 (M + W560.2761, found 560.2759;

: d: C
Anal . Cal cd 20: C, .67, H. 6.74; N, 7.39. Foun
67 74: H I\f’l% W ?@gthgsm oiH compounds wntl? %i variations. |

EDCI coupling — To a solution of acid, amine and HOBT in CH,Cly was added

10- EDCl 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,CI {2x), saturated NaHCO; (2x)
brine (1x), dried w1th MgS0; and concentrated in vacuo. The crude used without
further purification uniess 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
ﬁ}traté was concentrated in vacuo. The residue dissolved in ethyl acetate washed with
‘saturated NH,Cl (1x), saturated NaHCO; (1x), brine (1x), dried over Na,SO, and

20 concentrated in vacuo. The crude was used without further purification unless
otherwise noted.

4N HCl Boc deprotection — To a solution of Boc-amine in dioxane was added
4N HCI solution in dioxane and the solution stirred overmght 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 NaZSO4 and
concentrated in vacuo. The crude was used without further purification unless
otherwise noted. .
MeSO;H 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;




- 3- -(3- -2- hyl - phenyl ) -
5 Exanple C7: (S)-3-((2S, 3S)-2-Hydroxy-3-1[ 1- (3- hydr oxy- 2- met hy _
met hagyl'}- am go%-4- phenyl - but anoyl ) - 5, 5- di net hyl - oxazol i di ne- 4- car boxylic
acid propylamde 10 'H NWVR (DVBO-d6) S 9.37 (s, 1H), 8. EDetahberP80D. 3,

5.6, 1 7.34- 7.18 (m 5H), 6.96 (t, J=8. 1, IH)),
él7é)(d7"‘?ﬁ"%‘t"% S1H), 6. SED(d, J= 7.1, 1H), 5.73 (d, J PCIg@0yIssa)’ 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,
114), 3.10-2.92 (m 3H), 2.75-2.66 (m ¥y, 1.80 (s, 3H), 1.46-1.39 (m
2H), 1.31 (s, 15 3H), 1 22 (s, 3H), 0.86 (t, J= 7.2, 3H); HRVE (ESI) in | z
cal cd for C27H36N306 +498. 2604, found 498.2590. Exanple C8:

(4S, 5S) - 3- ( (29 39,.@& wr (3 atatl IcorfcBrthugeedrin xycuB- Thé Eitde RBERIhout , -
met hanoyl } 5P ut.ano) %\PS met hyI oxazol i di ne- 4-carboxylic aci
2- 20 rrethyl uﬁlauag}j%e (’h@rwyi i HOHH~1 o Wite SO|Id
"H NWR (DVBO d6) mﬁPﬁ@oﬁ§acekét@ de t?c@ox(ifbs%mgﬁx}gf ?}%EQI?P %e}g’tg aﬁcﬁ[ﬁfﬁ Iy 56 q
1H), 730708(m9H) 93 (t, J=7.7, 1 (_
J= 7.5, 1H), dbanpwashs etpd m&mﬂmmmﬁﬁﬁ'ﬁvhﬁﬂﬁéelﬁﬁé&mvaé&cﬁ The- 72 (d, J=

d, J= 3.8, 11-1), 4.40-4.33 (m 3H),
?1 36 z11H)1’15 ?n‘?gﬁ’ﬁwasé’“ﬁgedz%@% filar"lillili}?'grg Y?%utﬁdwh@iﬁ5%)n)ethazolmCH§Iz 3H), 1.78

(s, 3H, unless otherwise noted.

NaOMe/MeOH Phenolic acetate deprotection - 0.5 N NaOCH;/MeOH Phenolic
acetate deprotection —A solution of phenolic acetate in EtOAc and methanol was cooled
to 0°C in an ice bath. 0.5 N NaOCHy/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
HCl1 (4.5 eq.) added dropwise. The phases were separated and organic phase washed
with 2.5% Na,COs aqueous solution, then with 0.1 N HCl/brine (2:1), followed with
brine, dried with MgSG0, and concentrated in vacuo. The resulting residue subjected to
flash silica gel chromatography to afford the desired product unless otherwise noted.

15 HCYMeOH Phenolic acetate deprotection ~ To a solution of phen;:)lic acetate in
methanol was added 4N HCl 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.

20b . 20¢
0 0 0 o} G O o) 0
>L0’U\N—,/U\OH >LO’U‘N—_/”\0H >L OJLN—.;)L OH >LO/H\N—.=)LOH
0/5 Lo/s i kO/\ ko;<
20¢ 20d 20e 20f

Source of Boc-carboxylic Acids 20a-f
Boc-acids 20a and 20b were prepared following the procedure of Demange, L.;
Ménez, A.; Dugave, C. Ter. Lett. 1998, 39, 1169.




1.15 (d, J=6.2, 3H); HRVS (ESI) m/ z caled for C31H36N306 (M + H)+
546.2604, found 546.2592. Exanple C9:
(S)-3-((2S,39) -2-Hydroxy-3-{11-(3-hydroxy-2- net hyl - pheny2 December 2005

net hanoy. - 4-phenyl - but anoyl ) - 5, 5- di met hyl - oxazol i di ne- 4- car boxylic
acid 5- Mot?g)r]%)g met hyl - benzyl ani de HO 10 Wi te sol i d;POTYSRKAIESBD\VEO- d6) 8
9.35 (s, 1H), 8.41 (t, J= 5.6, 1H)78ﬁ(d J=8.9, 1H), 7.28-7.08 (m
8H), 6.95-6.90 (m IH, 6.76 (d, J= 8 6.55 (d, J=7.2, 11-1), 5.78
(d, J=6.1, 1H) 5.47 (d, J= 3.8, 1H), 5. 24 (d, J= 3.8, 1H), 4.40-4.25 (m
2H), 15 4.20-4 3 3.00-2.60 (m 2H), 2.22 (s, 3H), 1.77 (s, 3H),
1.30 (s, 3H), %90 -edds 2%#50(1 Abrednd 206 Werd phapare CRAIBENINGProcedure®. 54; H,

FRe = T

met hanoyl | - am no} 4- phenyl - but anoyl ) - 5, 5- di et hyl - oxazol i di ne-4-carboxylic
acid cyano -am de HO 12 Decenber 2005 WO 02/100845 -117

PCTI US02/ 18 RS“’%%M"'@‘”Q(W d; 1H NW\R (DMSO-d6) S 9.36 (s,1H), 8.72 (t, J=
5.3, 1H5 8.11 (d, J= 9.0, 1H), 7.29-7.16 (m 5H), 6.94 (t, J=7.7, |H),
6.76 (d, J=8.1,1H, 6.50 (d, J= 7.5, IH, 5.85 (d, J=6.0, IH, 5.49 (d,

J= 4.0, 1H) ExBm@B Cld (S)J4;4-Bliﬁwr3-|i|){(2343?52-ﬁfﬂl‘0m-|(_?) ﬂy&%%ﬂ(,}.ﬁhém 3?) 194 (1 g

S v, ( PepThpind-dgdienyi by ibeimaidioes isborslcacit natts, 1 ound

495 2239. EpaiRlatifd 1:
(S)-3- ((28 35)-3-{[1- (3 Fl uor o- 2- net hyl - phenyl ) - net hanoyl j -

10

The title compound was prepared according to general methods using the corresponding
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-APC] (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-d5): § 9.02 (t, 1H), 7.24-7.14
(m, 4H), 4.5 (t, 1H), 4.35 (dd, 1H), 4.30 (dd, 1H), 3.73 {m, 2.H), 2.94 (m, 2H), 2.52
20 (m, 1H), 2.27 (s, 3H); "°F NMR (376 MHz, DMSO-ds): § -95.3 (dq, J= 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 chrorhatography eluted with 10% acetone in CH,Cl,.
Isolated yield: 0.13 g (63%). MS-APCI (m/z+): 608. This material was subjected to the
general KCN phenolic acetate deprotection conditions (130 mg, 0.21 mmol), KCN (1
mg, 15 umol), ethanol (10 mL). The crude was precipitated from diethyl ether and




am noj - 2- hydr oxy- 4- phenyl - but anoyl ) - 5, 5- di et hyl - oxazol i di ne-4-carboxylic
acid 2-nethyl-benzylamde 10 "H NVR (DMSO-d6) 8 8.34 (m 2H), 7.30-7.13
(m I1H, 6.95 (d, J= 7.1, 1H, 5.82 (d, J= 6.4, 1H,6 BDBkben(per20d5= 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), &R 1), 2.26 (s, 3H), 1.87 (s, 3H), 1.2%61(/@03@:151,8, 1.18 (s,
"3H); HRVMS (ESI) m/ z calcd for C32H37N305F (M + H)+ 562. 2717, found
562.2713. General Methods D O O >~QJI"N&H- Csk RwBr + or RWC 1 25 OH +
26 HO 26 20 4 27 12 Decenber 2005 WD 02/100845 PCT/US02/ 18548 -118 The
synthesis of conpounds wth the general structure 27 is as follows. The
boc- pr ot ect &Ry @ptaie vith dexracta - BOXY| klatad yieldl 0i19 gqeaveerHag iR gy no- ket ones

E?n‘g: t L‘Oﬁqe)gu ; SH%E?}'@S:%& CRYSELS o7 H'),%.}tsh(ﬁ, 1. 732700 (()I‘Il ;ﬁ()als% (z,c noride.
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, DMSO0-dy):
5 8-98.7 (m, 2F); MS-APCI (m/=+): 566; HPLC Purity: 100%; Rf (min.) 19.01; Anal.
C3iH33N305F;-0.3 H,0 C, H, N ealed: C65.21, H5.93, N7.36; found: C65.11, H5.90,
N7.17.

Example C2: (28,4R)-4-Flu0ro-1—[(2S,3S)-2-hydroxy-3-(3—hydroxy-zumethyl-
10 benzoylamino)-4-phenyl-butyryl}-pyrrolidine-2-carb0xylic acid 2-methyl}-

benzylamide

0 o o0
Hob)\N N__;)LN
| HoL 4\/ H

F

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. 'HNMR (400 MHz, DMSO-dy): § 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 (1, 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-

20 427 (m, 2H), 4.21-4.09 (m, 3H), 3.94-3.91 + 3.84-3.81 (m +m, 1H), 2.69 (4, 21), 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. C31H34N;05F-0.3 HO caled: 67.33, 6.31, 7.60, found: 67.37, 6.25,
7.35.




obtai ned by a DCC-nedi ated coupling of 26 and 4 foll owed by deprotection of
the P2 phenol. Final conpounds were purified either by flash

chr omat ography or preparative HPLC Specific Method D DDdmeseipoes D1:
N[(IS, ﬁb Benzyl 3-((R) -5, 5-dnet hyl - 4- pent - 4- enoyl - t hi azol i di n- 3-
yl)-2-hy 3§I§/°§40xo propyl ] - 3- hydr oxy- 2- net hyl - benzaniP§&UER/1HHE tit| e
‘conpound was prepared as follows. (R)-5,5-D nethyl-thiazolidine-3,4-

di carboxylic acid 3-tert-butyl ester 11831 0 g, 3.80 nmml) was dissolved in
benzene (10 nlL) and cooled to O C with nagnetic stirring. Two drops of DM
were added followed by a drop wi se addition of oxalyl chloride (0.33 ni,

3.80 mmol ) . Basawled: 28.98)-4Fhumodd@Sas)-2eiydrant3(3 byirens2aeapent rated to a

yel low red r h i 0 wa sol ved i n dr THE (10 nL) and
cooled to ‘}%ﬁ}t‘,’%ﬁ%{’ﬂgi ‘Eﬁﬁﬂé’(yﬁ’ g’ﬂﬁi’?"@ﬁd‘?ﬁ' -caghqxylicaeid lzt!%ﬂjhﬂt

3- but enyl madgreasilamidbr om de (7.7 nL, 3.80 nmmol) was added dropw se over 10
mn. The result was stirred at-78 Cfor | h then at-55 C for 30 mn. The
reacti on was quenched at -55 C with sat NH4Cl soln.(3 nL) and then poured
into H2O (50, nl). The mxture was extracted with EtQAc (2 x 50 nlL). The
conbi ned 25 organics washed with brine (1 x 100 nmL), dried over
Na2SO4, filtered, and oncentrated. The result was the am no ketone 26

that was sufficilen) & toQJse | t he subsequent step. The clear oil 26
(0.24 g, 1.1 pme \ras Ft OAc (10 nl). AMB- AHPBA 4 (0.40 g,
1.09 nmol) was uo, (0.15 g, 1.09 mol). The m xture was
stirred at room’tenperatur ez I h, th h cooled to 0 C. DCC 12 Decenber 2005

WD 02/ 109845 PCT/ US02/ 18548 - 119 (0.24 g, 1.15 mmol) was slowy added as
solution in EtOAc (6 nL). The m xture was warned to roomtenperature and
stirred overnight. The m xture was filtered and the filtrate was washed

with IN HCl Islh@d majeriababssnbiectsd NGB Iiald SHrdmabBihe, kfnd Wit

EtOAc/hexanes (50/50) then with EtOAc to afford the title compound. 'H NMR (400
MHz, DMSO-dg): § 9.37 (s, 1H), 8.21 (d, 1H), 7.96 (¢, 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 (4, 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 (1, 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;H34N305F-0.5 HoO caled: 66.89,
6.34,7.55, found: 66.85, 6.22, 7.41,

15

Example C4: (S)-3-((2S,3S)-2-Hydroxy—3—{[1-(3-hydroxy—2~methyl—phenyl)-

methanoyl]-amino}-4-phenyl-butanoyl)-oxazolidine-4-carboxylic acid 2-methyl-
benzylamide

20 \éﬁk oH & o /\é

White solid; "H NMR (DMSO-de) § 9.36 (s, 1H), 8.80 (dd, J=8.8, 4.8, 1H), 8.30 (1, J =

3.5, 1H), 8.12 (d, J = 8.6, 1H), 7.30-7.13 (m, 9H), 6.96 (1, /= 7.9, 1H), 6.76 (d, J= 7.9,

1H), 6.55(d,J=7.2, 1H}, 5.74 (d, /= 8.8, 1H), 5.31 (d, /= 3.8, 1H), 5.23 (d, /= 4.2,
25 1H),4.49 (dd, J=6.6, 6.5, 1H), 4.33-4.11 (m, 5H), 2.94-2.68 (m, 2H), 2.24 (s, 3H),




dried over Na2SO4 and concentrated to give a crude white solid

(contam nated with 5 DCU). The DCU was renoved by flash chromat ography (30%
to 50% Et OAc in hexanes) to provide a white solid, whiclhpaasbegiiossol ved in
MeOH (2 %% 2a}{\kgsgreated with 4N HCL in 1,4-dioxane (0.26 ni, 1.1 mmol).
The reactT OF Wadstirred at room tenperature overni ghRCH¥RF1E4% ¢ i ti oned
between IN HCI (10 nL) and EtOAc (10 nl). The organic |ayer was washed

Wi th saturated sat. NaHC®3 (1 x 25 rr1_)~1 Fed over 10 Na2SO4, filtered, and
concentrated to a residue which was purified by flash chromatography (60%
Et OAc. in hem;;e ).to_provide the title conmpound as a white anorphous
solid: 'H NMR'§ ‘H%)\/I%(Eﬁl)%/wa,lcd]fagC30H34230&@A+}n%5:&.;ﬂ44&ﬂ}mnd7.35-7. 14
(m 5H), 6.9650hspJ= 7.5 11-1), 6.78 (d, J=8.2, IH), 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
311), 2.89-2.61 (m 4H), 2.37 15 2.14 (m 2H), 1.81 (s, 3H), 1.55 (s, 311),
1.30 (s, 3H): Aneill. Calcd for C28H34N206S: C, 65.86; H, 6.71; N, 5.49.
Found: C, 65-%4D ?—FSﬁﬁgéﬂ)‘ﬁt((@aﬁiiz"mom&l{[i\MSFlgzdem@thﬁﬁ]ylbpnﬁ;ygy nt hesi zed

eagent For e re AAUIELREEL B LA FuBRR el ondfne P barboylic acia2- O
N- { | - Benzyl| -m@eth@l-Henelylamidey| - 4- (4, 4, 4-tri fl uoro-but anoyl ) -t hi azolidin-

3-yl }-2-hydroxy- 3- oxo- propyl ) - 3- hydr oxy- 2- met hyl - benzam de HO 25 F F ~H
-NVMR (DMSO-d6) 8 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 1H, J=9.5), 5.10 (d, 1H, J= 9.5), 4.56 (s br,

3H), 2.98-2.57 (in, 6 1.74 (s, 3H), 1.55 (s, 3H), 1.30 (s, 3H); HRMB

(ESI) in/ z cal cdgor oDecerrber2005 WO 02/ 100845 :
OH

O
HO S '
e O

10 White solid; "H NMR (DMSO-de) 3 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 (4, J = 7.3, 1H),
5.69(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), 137 (d, J =
5.9, 1H); HRMS (EST) m / z caled for C3;HasN3Og (M + H)* 546.2604, found 546.2595.

N
H

15
EXample Ce: (S)-3-((28,38)-2-Hydr0xy-3-{[1-(3-hydroxy-Z-methyl-phenyl)-
methanoy]]-amino}-4-phenyl-bntanoyl)-S,S—dimethyl-oxazolidine-4-carboxylic acid
2-methyl-benzylamide
O O O
HO
SaRasens
- ‘ OH QO/(

White solid; 'H NMR (DMSO-dg) 8 9.34 (s, 1H), 8.32 (t, /=538, 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 (4, /= 6.5, 1H),
373 (d,J=4.0, 1H), 5.46 (d, J= 4.1, 1H), 5.23 (d, J = 3.9, 1H), 4.39-4.32 (m, 21D),

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




- 120 PCT/11S02/ 18548 C27H32N205SF3 (M+ H)+ 553.1984, found 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; N, 5.58; S, 5.33. Exanple D312 December2005

- N-{1-Ben r oxy- 3- (4 (4- met hoxy- but anoyl ) -5, 5-di net h
t hi azol i %1 %O%Q 3- 0x0- propyl ) - 3- hydr oxy- 2- net hyl - Wﬂﬂ%@% N 10 ' H NMR

(DMBO-d6) S 9.34 (s, IM 8.18 (d, 1H J=.8.2), 732651(m 8H), 5.56 (d,
1H, J= 7.8), 5.26 (d, 1H, J= 9.5), 5.081%d, 1H J= 9.5), 4.45-4.38 (m 2H),
4.36 (s, |IH, '315(s 3H), 293261(m 2H), 1.87-1.00 (m 6H), 1.80 (s,
3H),1.55 (s, ﬂ)f)p 36@:@& H; HRMS (ESI) m/ z cal cd for C23H37N206S (M
+ H)+ 529. 216 'Qé?QalCd foan@H:sBaOc@ #61)" QREHSENIRRIBOSFRD: C,

860l S oGBS BB i 618 e & iy

benzoyl ami no§.7%Nofdey! - but yryl | -5 5- di et hyl -t hi azol i di ne- 4- carboxylic acid
allylam de 20 Wiite solid: "H NWR (DVM5O-d6) S 9.23 (s, IH), 809 (m 2H),
7.35 - 7.17 (m 5H), 6.60 (s, 1H)), 637(s 1H), 5.82-5.68 (m 1H), 5.41

b | ) 1 1H, J= 9.2), 5.02 (dd,
| I(Hr 3-1. ? 10%“%93]45@8’0(3??’1«2%3%)? @’2‘?" st Sty met st 0/ 100645 -
121 " PCTI USOR#hom$i-ainiaa) eph ok 4cmelihodhidnRaitsfle i3 (000

[H J=5.4 B 15 9), 2.82

SR R" J\W
oH { ‘

'HNMR (DMSO-d¢) 5 9.37 (s, 1H), 8.12 (d,J=9.3,1H), 7.93 (1,.J = 5.6, 1H), 7.34-
7.18 (m, 5H), 6.96 (t, J= 8.1, 1H), 6.79 (d, /= 8.1, 1H), 6.56 (d, J = 7.1, 1H),5.73 (d, J
=6.2,1H), 5.44 (d, /= 4.0, 1H), 5.24 (d, /= 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), 1.31 (s,

15 3H), 1.22 (s, 3H), 0.86 (t, /= 7.2, 3H); HRMS (ESI) m / z caled for CaH36N306 (M +
H)" 498.2604, found 498.2590.

10

| Example C8: (4S,5S)-3-((2S,35)—2~Hydroxy-3—{[1-(3-hydroxy-2-methy]-pheny})-
methanoyl]-amino}-4-phenyl-butanoyl)-S-methyl—oxazolidine-4-carhoxylic acid 2-
20 methyl-benzylamide

. 0 o) 0
HO , ,
OH &;"q' H

| White solid; "HNMR (DMSO-¢) & 9.36 (s, 1H), 8.26 (t, J = 5.5, 1H), 8.09 (d, J= 8.8,
25 1H),7.30-7.08 (m, 9H), 6.93 (t,J="7.7, 1H), 6.76 (4, J = 7.9, 1H), 6.56 (4, /= 7.5, 1H),




(dd, 1H, J= 0.3, 13.9), 2.71 (dd, 1H J=10.7,13.6), 2.16 (s, 3H), 1,76 (s,
3H), 1.51 (s, 3H), 1.36 (s, 3H; HRVME (ESI) m/ z calcd for C28H36N3(6S (M
+ H)+ 526 6670 found 526.2376; Anal. Caled for CZ8H35N@DH5&1bcr2(0053 H20 : C,
63.32; Hy 8,40 g\l 7.91, Found: 5 C, 63.35; H 6.70; N, 7

Conbi nat &1 &l "feni stry Approach to HIV Protease P2’ Pﬁ?ﬂﬁﬂ’@?@ Gener al
Met hod E 10 Schene | 2 0 HO, X J. NY 06 Q-c 7 B O AcO 15 The

~conbi natorial building block, 8, is pré ired using the followi ng nethod.

- The boc- protected thiazoli d| ne carboxylic acid, 1, is treated with allyl
NaHCO3 to yield the boc-protected thiazolidine

b d t f

a|r|0§/n| gsltgr @(HDE fﬁ@??éﬁ%f’%& IIB;fo@t?e(clt.éﬂE;él 1), 446463 (m23H)wi th HOl (g)
Et QA d ,

whi ch 1 s ?Lﬁﬁ%“&fﬂt“ﬁmﬁ 289 b} A28 ) A8 2 b 3B s S "Reey and

DCC to gi ve ltiddpls 6.2j 31D; Hmmm)aﬁwfsaodsd.foﬁcgll@gﬂg@gmm}gﬂscﬂ;fggwe bui | di ng

(t;lno;:(lg 5, \Mthd%%'ﬁ'%z yi el ds the phenol, 6. Loading the building block, 6,

5
Example C9: (S)-3-((2S,3S)-2-Hydroxy—3-{{1-(3-hydroxy-2—methyl—phenyl)—
methanoyl]-amino}-4-phenyl-butanoyl)-S,S-dimethyl—oxazolidine-4-carboxylic acid
5-fluoro-2-methyl-benzylamide
OH O/( /\©
. 10 F

White solid; "HNMR (DMSO-de) & 9.35 (s, 1H), 8.41 (¢, 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, /= 8.1, H), 6.55 (d, /= 7.2, 1H),
5.78(d,J=6.1, 1H), 5.47 (d,J= 3.8, 1H), 5.24 (d, J= 3.8, 1H), 4.40-4.25 (m, 2H),
15 '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. Caled for Ca:HagN;0(F: C, 66.54; H, 6.28; N, 7.27. Found: C, 66.37; H,
6.20; N, 7.21.

Example C10: (S)-3-((2S, 38}—2-Hydroxy—3—{[1-(3-hydroxy-2-methyl-phenyl)
20 methanoyl]-ammo} -4-phenyl-butanoyl)-5,5- d:methyl-oxazohdme—4—carboxyllc acid

cyanomethyl-amide

8 —;‘LN/\




12 Decenber 2005 WD 02/ 100845 -122 PCTI US02/ 18548 activated cross-1|inked
trityl chloride polystyrene beads, 7, was acconplished in the follow ng
nmanner. The pol ystyrene cross-linked trityl alcohol wasiBodimaizmdsto the
trityl “/h‘{% 7, by treatment with 20% acetyl chloride in anhydrous
crec 2 at"YBOM™ enperature. The trityl chloride beadsPGHY2E5#hi ned with
the phenol 6 in the presence 5 of Huni 9’87S base in anhydrous CH2Cl1l2 to yield
t he substrate | oaded pol ystyrene beads I nternmedi ates were purified
either by flash chronmatography or preparative HPLC. Schenme Il 8 0 10 The
synthesis of the H '\ protease conbinatorial library was carried out in the
following f Feéﬁhd H’E}“M&@Mséédéﬁ Niebs(s.r DY, B2 (thy= 5.8 eBOM®NT (a7l 2d[ PPh3] 4

. , , )
pentaf | vor OpREner - AL e EorEn 67 B 7Bt dms ﬂﬁhﬁgﬁcﬁ&fé ARy 11 di e
in DV to yissld J[=he.0,0&l§§ afd (JD.V 8 4851 HY, 5. 2]_?,(7{96 -h§91pF}9F {; } r 10 vas

treated V\ﬁt?érlous primary amnes in a wel 0 give
amides 12. THé (1 38), 431 68 dED. 2 Wekme L Hy L8 1 H), O%KQGHQQLM% )BH?nlezgcrowns

The Tol L owt 8 FALROAS (BT ol TR CREEOR Sk QRS rond pesizio” " T

conbi natorial nethod. 12 Decenber 2005 WO 02/ 100845 PCT/ US02/ 18548 -123

Example C11: (S)-3-((ZS,3$)-3~{[1-(3-Fluoro—2-methyl—phenyl).-methanoyl]-—
amino}—2-hydroxy-4-phenyl—butanoyl)—S,S-dimethyl—oxazolidine~4—carboxylic acid
2-methyl-benzylamide

O O ‘[(13\
F. "
o8] 8’\@(“@

'HNMR (DMSO-de) & 8.34 (m, 2H), 7.30-7.13 (m, 11H), 6.95 (d, J= 7.1, 1H), 5.82 (d,

J=64,1H), 5.45 (d,/=3.9, 1H), 5.23 (d, J= 4.0, 1H), 4.38-4.31 (m, 211), 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 caled for CyoHaN;O5F (M + H)' 562.2717, found 562.2713.

10

General Methods D

O O 0O
RMgB
S, e

(K RMgCl | (S/‘<
1 25 26

153*8“ __._.Hoéxgzt

20



| ' i biti ANH 529552( Na) 38
Tabl e 1 P2' Expect edObser ved% MassMassl nhi bition (LCMS) Ho\
z oH3 i CN3 522529( MH )4 HzN'/~ N FINN591614( Na+)88 C NHz H3 555578(Na)19 H

~ CH3 "635658(Na)5 ~ 0 O cry 12 December 2005
WO 02/100845 PCT/US02/18548

-118-

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-[( 15,28)-1-Benzyl-3-((R)-5 ,J-dimethyl-4-pent-4-enoyl-thiazolidin-3-
yl)-2-hydroxy-3 -0x0-propyl]-3-hydroxy-2-methyl-benzamide

15  The title compound was prepared as follows. R)-5 ,5-Dimethyl-thiazolidihe—3,4-
dicarboxylic acid 3-ferz-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 fo 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 NH,Cl soln.(3 mL) and then poured
into H,0 (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,S0, filtered, and
concentrated. The result was the amino ketone 26 that was sufficiently pﬁre 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




' ryc 06656656(VH) 8 H,N 0 0 H N575598(Na)86 H,c CH 3541584(Na') 63 H3C CH3
NH2 I¥|ZN~, -, , 1 OH529552(Na' ) 49 12 December 2005 WO 02/100845 -124

PCT/ US02/ 18548 Scheme 3: Solid Phase Synthesis O H V Praateease 2boshi bi t ors

(AG 1776 Anal ogs) 1. Pa-NH, rveCry(UHC)g - FMOC 2. DIC/ HOAT la (R = H)

FMoc-f PG

10

15

20

25

1 b (R=0w) 1. piperidine 2. P2-CERHUEBNSHOBT P2 FMOC
-119-

(0.24 g, 1.15 mmol)} was slowly added as solution in FtOAc (6 mL). The mixture was
warmed to room temperature and stirred overnight. The mixture was filtered and the
filtrate was washed with IN HCI (10 mL), saturated NaHCOs (10 mL), brine (10 mL),
dried over Na;S0, 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, 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 IN HCI (10 mL) and EtOAc (10 mL).
The organic layer was washed with saturated sat. NaHCO, (1 x 25 mL) dried over

NayS0,, 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 (DMSO0-dg) 6 9.36 (s, 1H), 823 (d, J = 8.1, 1H), 7.35-7.14
(m, 5H), 6.96 (t, J="17.5, 1H), 6.78 (d, J= 8.2, IH), 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-
2.14 (m, ZH), 1.81 (s, 3H), 1.55 (s, 3H), 1.30 (s, 3H), Anal. Calcd for CogH3sN,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.

Example D2: N—{l-Benzyl—3-[S,S-dimethyl-4~('4,4,4-triﬂuoro—butanoyl)—thiazolidin—
3-yl}-2-hydroxy-3-oxo-propyl}-3-hydrexy-2-methyl-benzamide

: O 0 o)
HO F . .
NEL <

N F
OH AS/( F

'H NMR (DMS0-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 (EST) m / z caled for



N H3. TFA/ CH2Cl2 H P2 The solid phase conbinatorial synthesis of HV
protease inhibitors was perforned using the IRORI Directed Sorting

Technol ogy. Commercial 4-fornyl-3 5 nmet hoxyphenoxynet hyi2 ipedmpstogosene resin
1 a (PS-MB-CHO Argonaut Technol ogies) or

- 4-f or myl V80 ®/KP§4et hoxyphenoxynmet hyl pol ystyrene resi n PEE/YRRABBVP resin,

Pol ymer Laboratories) was | oaded into individual M nikans. Step A
Reductive Amination Wth P2' Anmines 1013%- separate fl asks contai ning sorted
M ni Kans was added DCM (3 niL/MniKan). The appropriate prinmary P2"am ne (3
eq), sodium triacetoxyborohydride (5 eq), and acetic acid (3 eq) were
added, and t@mHnNzﬁsSFeG\Mﬁi)éﬁmmeﬁummmrwm%ﬁl afdtat ed with periodic

venti ng at r re for 1 -2 hours, and allowed to react
over ni ght . g%(?ﬁf} 'ﬁgﬁﬂ(ﬁecf $9.3% %ééﬁ»\%r%ﬂﬁ;)ﬁui@j Frfuhd:a@b58t%6eH15 M ni Kans

wer e washed@mmg)%/lslylgg-l(ZX) DCM (2x), Et3NDCM (1:3, 3x), DCM (2x),
MeOH (3x), and DEM (4X). For resin 1b, a washing sequence of DCM MeCH

(2x), DCM (2x), Et3N DCM (1:3, 3x) DCM (2x), DMF, 1M NaOH/ DMVF (1:5, 3x),
DVF (3x), was. used. The M ni Kans were dried under
vacuum and Nﬁ?@’ﬁﬁﬁ#’ lﬁqugﬁzyé-(z -hydpoxy-Jo[41(4-methexy-bitanoylps,5-Bin@thylHOAT  Ph
FMOC- Nc CO2H tlnazol1d1n-3-yl}-3-oxo-propy]}-3-hydroxy-2-methyl-benzamide

_)k/\/

\\‘

10 'THNMR (DMSO-dg) 6 9.34 (s, 1H), 8.18 (d, 1H, /= 8.2), 7.32-6.51 (m, 8H), 5.56 (d,
1H,J=178),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 calcd for CysHasNoOgS (M + H)* 529.2165, found 529.2372;
_AnaI. Caled for CasH3N2068+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, 38)-2-Hydroxy-3-(3-hydroxy-2,5-dimethyl-
benzoylamino)—4—phenyl-butyryl]-5,5-dim'ethyl-thiazolidine-4-carboxylic acid
allylamide

‘@*ﬁ e

White solid: 'H NMR (DMSO-de) § 9.23 (s, 1H), 8.09 (m, 2H), 7.35 — 7.17 (m, SH),
6.60 (s, 1H), 6.37 (s, 1H), 5.82-5.68 (m, 1H), 5.41 (br s, 1H), 5.20 (dd, IH, /= 1.6,
25 17.2),5.11(, 1H,J=9.2), 5.02 (dd, 1H, J= 1.5, 10.2), 5.00 (d, 1H, J=9.1), 4.46




H OH 20 12 Decenber 2005 WO 02/100845 PCTI US02/ 18548 -125 Step B. Peptide
~Coupling Wth P3'" Am no Acids To separate flasks containing the sorted

M ni Kans was added DMF (3 ni/M ni Kan). The appropri at etFddkmbprmbect ed
amno acid (2.5 eq) and 1-hydroxy-7- azabenzotriazole (HOAT) (3 eq) were
added and28%4nti| di ssol ved, and 1,3 5 dii sopropy| REVESHISS4S de (DIC) (3
~eq) was added. The contai ners were pl aced under argon and agitated at room
tenperature overnight. The filtrates wdZé-poured off, and the M ni Kans
were washed with DWF (3x), McOH (3x), DCM (2x), and DVF (2x). The M ni Kans
were taken directly on to Step C. 10 Step C. FMOC Deprotection A contai ner

of M ni Kans f47 ORE Pﬁrﬁﬂﬁ)(ddé,rllHlenﬁE 255%15% 8183 gdddotRl s £ 9@053 q9 ), ¥ghume of 3
L/ M ni Kan rJt f}%@ﬂ Lbslini} @ g(}_P room tenperature lg’ m nut es.
The filtrate was d é éa‘c]tq Toh3-pk 8dé@ﬁ131),v1a7§ (s,éﬂal),altfdc(s The

M ni Kans wer8HY, 116 mdg@gl? (3x), and
DWVF, 15 and t)akenﬁ{:l;gg)ectly on ﬁ/g'cﬁll?d@/ﬁggﬁ%\isB Wt%d@%ﬁﬁ%ﬁ@ Wth
FMOC- APNS F@-%V@@%Mcd&:ﬁzﬁﬂssﬁmsswmmecacm)szqus %iﬁlﬁ@' 9‘1 OF g flask of
M ni Kans s %3521 E&bl\ﬂ}h an). After dissolution, HOAT (3. and DI C
(3.5 eq) were add xture was placed under argon and agl tated at
roomtenperature overnight. The reaction was filtered and the M ni Kans

‘were washed with DVF (3x), MOH (3x), DCM (3x), and DMF. FMOC deprotection
was carried out as in Step C, and the M niKans were washed with DVF (3x),

MeOH (2x), %ﬂiﬁﬁ%ﬁapéﬁe lstuggn %eprgroach to HIV Protease P2’ Inhibitors
General Method E |
.. 10 )

1 . 2 3
a0 L2 L R
](}E('LN CH

H OH

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 alliyl ester, 2. Deprotection of boc-
protected allyl ester, 2, with HCI (g) in EtOAc gives the HC! salt of the thiazolidine
allyl ester amine, 3, which is treated with TEA and coup]ed to 4 in the preeence 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




vacuum and taken on to Step E or F. 25 Step E. Peptide Coupling Wth P2

Aci ds To separate flasks containing the sorted MniKans in DVF (3

mL./ M ni Kan) was added the appropriate P2 acid (3 eq), HOREedwectoate (4 eq),
and (3- (dinethylam no)propyl)ethyl carbodiimde hydrochl oride (EDAC) (3.5
eq). TheWsP2ABEY i on was agitated under argon at roomR@EHEYH54 e for 3
hours. After filtration, the M niKans were washed with DVF (3x), MOCH
(3x), and DCM (3x), dried under vacuurh®2and taken on to Step G 12
Decenber 2005 WO 02/100845 PCTI US02/ 18548 -126 Step F. C eavage and
Processing O The H V Anal ogs The individual M nKans were sorted into

cl eavage racidvaieticrassdiked irityh clbri@SP6lysTirénel baaddCMvad adtbloMidbRm myvas added.
The racks Vel ‘?ﬂitated @%r .5 hours. The 5 individual filtrates and DCM
rinses were coll GerEiiel giPolsEne grosslipked tityk aleshiolpyes apivated twthp ity de t he

final conpouhibside,7BBY Gedmbld vk k) QE@I EPor i ;9 a[g]ydrous CH,C}, at room

temperature. The trityl chloride beads were combined with the phenol 6 in the presence
5 of Hunig’s base in anhydrous CH»Cl, to yield the substrate loaded polystyrene beads 8.
Intermediates were purified either by flash chromatography or preparative HPLC.,

Scheme IY

:H ks/< o OH l‘s}<
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10

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. |




cl cr

HO HO HO HN Ho O cl

HO HN H3C, O CH3 HO HO 0 d HO PCTI US02/ 18548

WO 62/106845

12 Decenber 2005 WD 02/ 100845 -127 HO HO 0 HO HN

12 December 2005
PCT/US02/18548
-123 -
Table 1
P2 Expected | Observed %
Mass Mass Inhibition
(LCMS)
HOY\NHZ 529 | 552(Na) 38
CH,
HN o~ O 528 529(MH") 4
HZN“\’O/OH 591 614(Na’) 18
HG 555 | 578(Na’) 19
H30>(\/NH2
CH,
" 635 | 658(Na’) 5
?
wo® O
CE 656 656(MH") 8
0
HZ&J\Q‘\V};)
" \@ 575 598(Na’) 86
HC
CH, 541 564(Na’) 63
H,C
CH, NH,
HN~_OH | 520 | 562(Na) | 49
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Scheme 3: Solid Phase Synthesis Of HIV Protease Inhibitors (AG 1776 Analogs)

%/L./sz
OMe 1. Pz-NHz
OHC NaBH(OA
1@ e "o Ey e,
07 2 DIC/HOAT
1. piperidine
1a (R=H) FMOCCO H
15 (R = OMe) 2 2 DIC /HOAT

FMOC—H&’COZH
1. piperidine OH
- Ph
o Phy, o  2P7COA o o
P . EDAC/HOBT " o
Ps "N N-P, == FMOC— e N-P,
Ho on @ H H on H

3. TFA/ CH.Cl,

The solid phasa 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 ovemight. For resin 1a, the filtrates were poured off and the

15 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, IM NaOH/DMF (1:5,
3x), DMF (3x), MeOH (3x), and DCM (3x) was used. The MiniKans were dried under
vacuum aod taken on in Step B. '

20



: | PN la (R=H FMOC"
OHC R 1b(R=OME) HO S 1. P,-NH, NaBH(OAC)3 2. DIC / HOAT

p1'}--oo(2H 1. )pi peridine 2. P2 CO2H EDAC/HOBT 3. TFA/ CH2C12 0 FMOC.N H
1. piperidine 2. DIC | HOAT fPh FMOCN f CO2H H OH H Pdei@wheosstber 2005

: 48 -130 Schene 3 Experi ment al
WO 02/ 10%%4055“5%1'5/ USs02/ 185 p OISO 54

-125-

Step B. Peptide Coupling With P;> Amino Acids
' To separate flasks containing the sorted MiniKans was added DMF G

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 werc 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 eqg), and (3-
(dimethylamino)propylethylcarbodiimide hydrochloride (EDAC) (3.5eq). The
.30 reaction was agitated under argon at room temperature for 3 hours. After filtration, the
MiniKans were washed with DMF (3x), MeOH (3x), and DCM (3x), dried under.

vacuum, and taken on to Step G.




The solid phase conbinatorial synthesis of H V protease inhibitors was
performed using the RORI Directed Sorting Technol ogy. Commerci al

4-f or nyl -3- met hoxyphenoxynet hyl polystyrene resin |a (PSdEaktions Ar gonaut
Technol o 2 or 4-fornyl -3, 5-di met hoxyphenoxynet hyl pol ystyrene resin |Ib
( PL- FDVP @g /WO845 Po| yer Laboratori es) was | oaded i nt oPCHENOYissel M ni kans.
10 Step A Reductive Am nation Wth P2' Am nes To separate flasks

cont ai ning sorted M ni Kans was added B&R¢3 nl/M ni Kan). The appropriate
primary P2' amne (3 eq), sodium triacetoxyborohydride (5 eq), and acetic
aci-d (3 eq) were added, and the m xtures were placed under argon, agitated
with periodic venting at roomterrperature for 1 -2 hours, 15 and allowed to
react overnl é\g@ reS| the filtrates were poured off and the

M ni Kans wer @ sy Slfiﬂ:‘éﬂf(eifﬁ)/m@@eﬁ(zx) Et 3N DCM (1: 3, 3x),

DOM (2x), VeH (m,mmhmmgﬁfxﬂfr&gﬁgdﬁ@d@ﬁag;%am%%g&' ng.sequence of DOM

‘MeOH (2x), DCM( Et 3N DCM PRE (1:5,
3x), DMV (3xT A @)L/ ManKanDows {dde). Tiatads ofre o gmemulﬁqie&sm@ dri ed
eptide Coupiing Wth P1'

under Uﬁh'}ﬁtake in Step B, Step
Ami no ACI ds 0 se “BE?ﬁf”&?cﬁioHij:tqdh@@@ﬂta&d MdmuK’éﬂlsby\M(added DIVF
(3 nb/Mni Na@)ov;d'éhl@emﬁpé@ﬁgduﬁase FMOC- protected amino acid (2.5 eq) and
1-hydroxy-7- 25 azabenzotriazole (HOAT) (3 eq) were added and m xed until
di-ssol ved, and 1,3 diisopropylcarbodiimde (DIC) (3 eq) was added. The
containers were pI aced under argon azgitat ed at roomtenperature
overnight. The filtrates were poured ’fe and the M ni Kans were washed
with DVF (3x), MeOH (3x) DCM (2x), and DMF (2x). The M ni Kans were t aken
directly onygo Step C. 30 12 Dggenmber 2005 WO 02/ 100845
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PCT/ US02/ 18548 -131 Step C. FMOC Deprotection A container of MniKans in
DVF and piperidine (259 with a total reaction volunme of 3 nL/M ni Kan was
agitated under argon at roomtenperature for 45 m nut es pekhigbed dobs rat e was
removed, and the reaction procedure was repeated. The 5 M ni Kans were
filteredVd " W&hed with DVF (3x), MeOH (2x), DCM (3xPCTARG/IBME, and t aken
directly on to Step D. Step D. Peptide Coupling Wth FMOC- APNS

FMOC- Al | ophenyl norstatine (APNS) (3 egl2iwas added to the flask of M ni Kans
10 in DVF (3 nL/Mni Kan). After dissolution, HOAT (3.5 eq) and DIC (3.5 eq)
were added,, The m xture was placed under argon and agitated at room

‘tenperature y\owernpi-ght. The redgti s filterednd,t M ni Kans were
washed with 6 ,  MeOH (S»é t; x), and D@E deprot ecti on was
carried out %n Step C, and e I Kans were W th DMF (3x), MeOH
(2x), DCM (3x), i gd under 15 vach %nd t aken on td™ ep Eor F Step E
Peptide CouplingoWift h? P2 Acids To g ape fl asks cont, I the sorted

M ni Kans in DVF ( Nrglfy* ni Kan) was aggfgkjt he appropri at &~ acid (3 eq),
HOBT hydrate (4 e%ﬁ and (3 20 (dinetlyd am ho)propyl)ethytcarhodiim de
hydrochl ori de (EDAC) ( eq). The reacti Was agitatéd ung argon at
roomtenperature for 3 After filtrasion, the M ni Kanssfeee washed

MeOH (3x), and DCM (3x), dried under vacuum and®taken on
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to provide the final corfpounds. 30 12 Decenber 2005 WD 02/100845 -132
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02/100845 PCTI US02/ 18548 -135 Bl OLOG CAL EVALUATION Cells and Virus 5
T-cell lines, CEMSS, and MI-2, and viruses H V-1 RF ang Ddbevhbdr 20854- 3
(pNL4-3) were obtained fromthe National Institutes of Health (AI DS

Resear chWAHB/100&&Y er ence Reagent Program Bethesda, ND)PCTAIS02/18548

NL4- 3( 1 84V/ L90M was derived froma clinical isolate that exhibited the
prot ease i nhibitor-resistance associ atB¥- substitutions 184V and L90M by
cloning of an reverse transcriptase-polynmerase chain 10 reaction anplified

fragnent intg the unique Age | and Spe | restriction sites of pNL4-3.
Cytopat hi c %@ect (CPE) i nhi bi Eg%@ assays The abi | |‘?Hg of conpounds to
protect cell ainst HV infe was rreasured MIT dye reduction
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Scheme 3: Solid Phase Synthesis Of HIV Protease inhibitors
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D.L. Bader, J. Shoemeker, R H and Boyd, MR 1989. "New sol ubl e-fornazan
assay for H V-1 cytopathic effects: application to high-flux screening of
synthetic and natural 20 products for AIDS-antiviral actibéstdmper2065. Nat |l .
Cancer Inst. 81:577-586). Subject cells were infected with test virus at
an noi of"Q239842 o 0.819 or nmock infected with nedi umPEWSP2EES added at 2
X 104 cells per well into 96 well plates containing half-log dilutions of
test compounds. Six days later, 50 1 of30T (1 ng/m XTT tetrazolium 0.02
nM phenazi ne nethosul fate) was added to the wells and the plate was

rei ncubated for four 25 hours. Viability, as determ ned by the anmount of
XTT formazan produced, was quantified spectrophotonetrically by absorbance
at 450 nm Data from CPE assays were expressed as the percent of fornazan
produced in conpound-treated cells conpared to formazan produced in wells

of uni nf ect SRheh@IERPSInédtge cells. The fifty percent effective
concentration (EC50) was cal cul ated as the concentration of conpound 30

that effected anTheolid@besecombinatoris seahdshaf HOY pfoiasPmanas Qayction in
infectedg 0% of that produced by uninfected,

und-.t rea Ils to 5
conpound-fr @g:%g e{l’ §sing %ﬁiﬁ@%@? Bl I9xing TeghrolemycGommencohd-f@asb}- was
cal cul at ed agtHoh 1@@@@@1@{}1 i nher 05 WO 02/100845
PCTI US02/ 18548 -%36 cor_rpozfral% }t%ﬁ%?&é%%}ie}ageggﬁﬁh%fg@’e‘gggwg&&%%‘ﬁoﬁ‘ﬁ? nmazan
produced i noufrfarmat3 Sdlimethaxyphenoxiratiesh elgistrend Bsih ob PA%FDRPLRaL produced in
uni nf ect ed, -free cells. .. The therapeutic index was cal cul ated by
di vi di ng thggﬁ%@%gfaé‘?‘{e@“(%&aa?dW‘Pﬁ'@dum{l}n@iﬂm activity (ECso) 5 |
Susceptibility assays Conpounds were tested in phenotypic susceptibility

assays m Vi r ol o%ipc, Inc., (See Petropoulos C.J., Parkin N.T., Linoli
K. L., L@ ySispA- [edyctive Ammgtiony With, P, Thmimek |

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) v&ere 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 \'Nerc 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), EtN/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 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-
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. :




Smth D., Wnslow G A, Capon DJ, Wiitconb JM 2000, "A novel phenotypic
drug 10 susceptibility assay for human i mmunodeficiency virus type 1,"
Antim crob Agents Chenother 44(4):920-928) or using the ms&ayr descri bed
here. MI-2 cells were infected with either HHV-1 NL4-3 or H V-1

NL4- 3( | sS¥Y2EMHS and i ncubated in the presence of serRCATUSEB5480g dil utions
of test conpounds. Three days later, culture supernatants were collected
and virus production, as deternined byl324 ELI SA, was assayed. Percent 15
inhibition was cal cul ated as p24 concentration in conpound-treated sanpl es
as conpared to infected, conpound-free controls. Inhibition of viral
replicati onSiep C.ddMQE Mepmtectign measuring reduction in HV p24 present in the

cul ture supernatant,, USi . @ Beckman-Coul ter p24 H V-1 Ag EIA kit and
fol | owing the sufpPiate &%4’6‘%“‘51“ DME spé pineddine (26%a avithia tatal MRXtion cr opl at e

reader (Dynexluheehm ; : 0 .cal cul ate e
concentration of co%ﬂ%ﬁﬂgﬁ*@%ﬁ%g eetl:trrgoéggen}p ra?‘ﬁ‘é%b%g product i on
by i nf ect edmim¥ssp dbndlitatcsasadncet) md tie SR brdcbie WistEhtses P | nf ect ed,
corrpoundsfrg,ﬁnik\%lgsl S, ﬁv- Pr ot g‘gfe, RET Assay 25 Ki's flor the inhibitors of
H V-1 protease wer e gatier Yasheq wigh M3k (28h &9 (3x),and DMF,( RET)
assay. A rruﬁxﬁll’thkeh@lﬁre&tg;fonttaiggetp@]zyne (Q7S) is used for this assay because

it is nore stabl e against auto-proteolysis than the wild-type protein. This
enzynme is first partially purified as inclusion bodies fromcell lysate. It

Bonn S5 Bb! BERL B ANLNGR, AIACRRRRET L M ouah = © Sepharcee ool um
o B s 75 ISt A BRI LSO
-137 Thil ¢ dm{é\?é{ﬂm{&\&@mabﬁ@ dissgintiene HOAR (3 e adDIRGSleg) wReobes Cat. #
H 2930) 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)eﬂlylcarbodiimide hydrochloride (EDAC) (3.5 eq). 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 filirates and DCM rinses were collected, concentrated, and purified by HPLC

to provide the final compounds.
30




RE( EDANS) SQNYPI VQK(DABCYL)R i s used to assess activity and Ki's. This
peptide is cleaved quantitatively by HHV-1 Pr at the Tyr-Pro bond. The
EDANS fl uorophore absorbs at 340nm and enits at 490nm iZliRenkt@cm®bi on i s
carried out in a 96 5 well plate in a total volune of 100L and is run for
12 mi nut 3O YI0BAE under steady- state conditions with BNWEOYEsssat e and 2nM
active dimer enzyme concentration. The literature value Kmfor this
substrate and enzyme is 103 +/- 8M (Sed3®mtayoshi, et .al., "Novel

Fl uorogeni ¢ Substrates for Assaying Retroviral Proteases by Resonance
Energy Transfer," Science 247, 954 (1990)). The buffer for this reaction
is 0.1 Msodium acetate 10 pH 4.8, 1MThg&s, | mM EDTA, 5S5nM dithiothreitol,
10% di met hyl sul foxide and Ing/m bovine serum al bumin. Inhibition curves
are fit using the Morrison tight binding equation. Examle No. Ave. K
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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

{(pNLA4-3) 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 I84V 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.8. 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 wiﬂz 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 pfodgced, 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, lcompound-free cells. The fifty
percent effective concentration (ECsp) 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 {CCso) was calculated as the concentration of
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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 (CC;o) by the
antiviral actmty (ECsp).

Susceptibility assays

Compounds were tested in phenotypic susceptibility assays at Virologic, Inc.,
(See Petropoulos C.J., Parkin N.T., Limoli KL.,LieY.S., WrinT., Huang W., Tian H.,
Smith D., Winslow G.A., Capon DJ, Whitcomb JM. 2000, “A novel phenotypic drug
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(184V/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
inhibition was calculated as p24 concentration in compoumnd-treated samples 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 ECs;p was

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 1nfected

compound-free cells.

HIV-1 Protease RET Assay

K#’s for the inhibitors of HIV-1 protease were determined dsing a resonance
energy transfer (RET) assay. A mutant form of this enzyme (Q78) is used for this assay
beéause 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
farther purification. To refold this protein, samples containing Q7S is dialyzed into
>0mM 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,” Seience 247, 954 (1990j). The buffer for this reaction is 0.1M sodium acetate

10 pH4.8, IM NaCl, ImM EDTA, 5mM dithiothreitol, 10% dimethyl sulfoxide and
' Img/m! bovine serum atbumin. Inhibition curves are fit using the Morrison tight

binding equation.

' | Example No. Ave. K; mM) Ave CPE ECso (mM) ECsg or IC55 (mM)
A3 1.7 0.37
Ad 4.1 0.591
AS 2 0.433
A6 0.22 0.036
A7 0.49 0.104 0.832"
A8 0.23 0.036
A9 4 0.565
Al0 - 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 < Q1 0.045 0.102*
Al8 0.38 0.193
Al19 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 '
L A24 0.18 0.104 0.831
A25 5.8 0.248
i A26 0.38 0.119 : 0.321%*
A27 0.62 0.072
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Example No. Ave. K;(oM) | Ave CPEECsy (mM) | ECsg or ICs {mM)
A28 < 0.1 0.041
A29 < 01 0.117
A30 1.1 0.507 0.829% |
A3l < 01 0.041 ,
A32 < 0.1 0.045 0.486
A33 < 01 0.577
A34 < 01 0.036
A3S5 < 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

| Ad1 1.6 0.527
A42 0.23 0.126 0.307
Ad43 (.35 0.561
Ad4 0.14 0.022 0.472
A45 0.51 0.165
Adb 0.31 0.091 0.79
A47 2.3 1.813
A48 0.19 0.417
A49 1.2 10.13

1 ASO 0.26 0.224
AS1 1.3 0.667
A52 37
Bi 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
Bs 1.6 0.589
B7 1.9 0.68
B8 1.5 0.552
B10 < 01 1.1
Bli 1.2 1.175 1.716%
B12 045 1.398 ‘
Bi3 19%(@64nM ‘
Bl4 3.7 3.054
B15 2 1.086
Bi6 < 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
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| ExampleNo. | Ave. K; (iM) | Ave CPEECy (mM) | ECsp or ICs0 (mM)

B21 4.6 0.598
B22 1.8 1.613
B23 0.42 1.42
B24 5.5 2.316
B25 2.7 1.794
B26 2.9 1.712
B27 3.5
B2§ 153
B29 0.12 1.256
B30 1.1 1.227
B31 1.5 1.316
B32 49
B33 1.2 1.286
B34
B33
B36 < 01 0.615
B37 0.11 0.736
B33
B39 0.16
B40 2.8 139
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

1 C4 4.2
C4 69

1C5 3.2
C6 < 0.1 0.164 1.475
C7 7.9
Cs 0.26 0.447
C9 0.34 0.233
C10 36
Cil 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

*1Cs0 (mM) Data was determined at Virologic Inc against the 461, 84V, 90M virus

PO. 2
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The following compounds have been prepared according to the procedures
described herein and have demonstrated the noted activity:
MOLSTRUCTURE K; | ECsp MOLSTRUCTURE Ki | ECs
Iy 2091 10 ) 1700 10
N i Dﬁ\i "
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a 2 ’g;;“\: \——-—-..-
@AN el
Q 0.1] 0.072 O 1.5 0.076
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A S
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The following compounds have been prepared according to the procedures

described herein and have demonstrated the noted activity:

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 expenmentatlon without departing from the

spirit and scope of the invention. Thus, the invention should be understood as not being

Iimited by the foregoing detailed descnptmn but as being defined by the appended

claims and their equivalents.

Vv
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WE CLAIM:

1. A compound having the Formula I:

Ran RZ
RE_ | _X 0 /
s} O N'---.RZ'
PN Wi
R! H N RS
OR?
R"# z

R® I
wherein:

R'is a 5- or 6-membered mono-cyclic carboeyclic 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 pheny! group, a substituted
phenylalkyl group, a substituted or unsubstituted phenylalkenyl group or a substituted or
unsubstituted phenylalkyhyl group, )

R”is H or a substituted or unsubstituted C 1-C; alkyl group;

R
\e
Xis , wherein R* is H or one or more suitable substituents;
Zis S, 0, SO, SO,, CH, or CFH:
R? is H or a substituted or unsubstituted C,-Cy alky! group;
RY, R*, R%and R are independently selected from H or a C;-C; atkyl group; and
R® and R¥ are independenﬂy selected from H, halo, a C;-C; aliphatic group or a C;~C
| halo-substituted aliphatic group;
where any of said substituted alky}, alkenyl or alkynyl groups are substituted by one or
more suitable substituents; ' -
provided that said 5- or §-membered mono-cyclic heterocycloa]kyl

heterocycloalkenyl or heteroary! group contains at least two heteroatoms when R2 isa




+.. n 21410 ! r rv. . He _ ILO-NO1 "g/ 6 The follow ng _
gonggﬁﬁds have been prepared according to the procedures described Bereln
and have deronstrated the noted activity: 5 Wile the i m@aénber2obas ﬁen
described in ternms of preferred enbodi nents and speC|l1:| C %éarrpl es, those
skilled MOt will recognize that various changesPGHESOHHR f | caL| ons
can be made through routine experinmentation wthout departing from'Ej e Cood
spirit and scope of the invention. s, the invention should be un gr_s 00
as not bei ng limted by the foregoing detailed description, but as bei 223
defi ned t he appended 10 clains and their equival ents. WO 02/100845 -

VE CLAI ﬁhl stjtuted PheYhstonR) atsabdtinged prenfaikyhgtaup] 4 substituted or unsubstituted
phenylalkeny! group or a substituted or unsubstituted phenylalkynyl group; 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, phenylalkeny! or phenylalkynyl group is substituted by one or more suitable
substituents other than halo or methyl;
ora prodrug, pharmaceutically acceptable salt, pharmaceutically active metabolite, or

L

pharmaceutically acceptable solvate thereof,

2. A compound having the Formula I:
RE R?
RA_| X o J
0 0 N~—g2
BN v
1
R ENI N RE
3
ORR“/%\ Z
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 heteroary] group is unsubstituted or substituted with

- one or more substituents independently selected from alkyl, haloatkyl, amino, cyano, halogen,
hydroxyl, alkoxy, haloalkoxy, alkylenedioxy, di-haloalkylenedioxy, aryloxy, cycloalkoxy,
cycloalkylalkoxy, cycloalkenoxy, cycloalkenylalkoxy, heterocycloatkoxy,
heterocycioalkylalkoxy, heterocycloalkenyloxy, heterocycloaltkenylalkoxy, heteroaryloxy,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, alkylamino, dialkylamine, keto,
alkylsulfonyl, arylsulfonyl, alkylcarbonylamino, alkylthlo, 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




12 Decenber 2005 PCTIUS02/18548 wherein: R is a 5- or 6-nenbered
nono-cyclic carbocyclic or heterocyclic group, wherein said carbocyclic or
heterocyclic group is saturated, partially unsaturated orpdhdeyzoonsat urat ed
and is LnnﬁﬁwtitUted or substituted by one or nore suitable substituents;
R is a AR ed alkyl group, a substituted or unsuRSHYLEE al kenyl
group, a substituted or unsubstituted al kynyl group, a substituted phenyl
group, a substituted phenyl al kyl gﬂ&%p, a substituted or unsubstituted
phenyl al kenyl group or a substituted or unsubstituted phenyl al kynyl group,
- R is Hor a substituted or unsubstituted Cl1-C4 al kyl group; x X is

 wher ei ndlkyh haloalkyh arybmétre; aminsy elkglaininapdialk gleiniio] alieh Jiydrodyll Bicly, O SO, S,

o, s, PR ol Bl Rt b ubholad ankbingmies o G -5 Al kyl of oup

~and R8 and R8s asubstitawe RRICEHED, ¥ sSRLQRISH nh 8 C.-CA aliphatic
group or,a.Cl-C4 halo- sugg?i tﬂut ed ali phaﬁ%ggroudpéléédﬁlegrgu})a V’ of said

subst i tPEHute] sapmsubstitated aikyayl sxoupy whdreig said pliyb elkersi brsdkyinyit g@6bpya ONe or

nmor e sUihall & pedibsddl ~.pbroyided that said 5- or 6-nmenbered nono-cyclic
heterocyc%%glky Pﬁhﬁéﬁggi 9@£od¥kenyl or heteroaryl group contains at |east

two het er oatubmms saidanbsBanddsaliey], kikeRScR ARGy AR5 VL QRLAPRBAE o a4

substituents independently selected from amino, cyano, halogen, hydroxyl, alkoxy,

~ haloalkoxy, aryloxy, cycloalkoxy, cycloalkylalkoxy, cycloalkenyloxy, cycloalkenylalkoxy,
heterocycloalkoxy, heterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloalkenylalkoxy,
heteroaryloxy, alkylamino, dialkylamino, alkylsulfonyl, aryisulfonyl, alkyisulfenyl,
arylsulfenyl, alkylthio, haloalkylthio, arylthio and heteroarylthio groups, wherein any of the
alkyl, alkenyl, alkynyl, aryi, cycloatkyl, cycloalkenyl, heterocycloalkyl, heterocycloatkenyl, or
heteroaryl moieties present in the above substituents are further substituted by one or more.
groups independently selected from alkyl, haloalkyl, halogen, hydroxyl, alkoxy, haloalkoxy,
alkylthio and haloalkylthio groups;

R7isH, methyl, ethyl or propyl, where said methyl, ethyl or propyl is unsubstituted or

substituted by halo or hydroxyl;

X

| /\/l
Xis\ f

selected from halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-

, wherein R* is H or one or more substituents independently

haloalkylenedioxy, alkylamino, dialkylamino, alkylthio and haloalkylthio;

Zis 8, 0, S0, SO,, CH; or CFH;

R’is H;

R, 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.

3. The compound according to claim 2, wherein:




PCTI US02/ 18548 substituted phenyl group, a substituted phenylal kyl group, a
substituted or unsubstituted phenyl al kenyl group or a substituted or
unsubstituted phenyl al kynyl group; or provided that saidrtdaptr20@l kenyl or
al kynyl nDietX of said substituted phenyl al kyl, phenyl al kenyl or

phenyl alMOMRA®YPoup is substituted by one or nore subdCTUSEHIsEISsel ect ed
from halo or keto; or provided that said substituted phenyl group or

phenyl noiety of said substituted “Bﬁénylalkyl, phenyl al kenyl or
phenyl al kynyl group is substituted by one or nore suitable substituents
other than halo or nethyl; or a prodrug, pharnaceutically acceptable salt,
phar maelk¥l halealing, ands nitre, almncalaﬁdylarmno dialkypiadneTtaldpén, Badrbay], q,g&gpt abl e sol vat e

o monbiery ARl Her, By, maplbfy aéqﬁ“n”?leré'gs,”wps et or ocycl oal kyl

het er ocycl ol keaw tifitedhugt ek | oal
cycl oalugenyl 1 arylS et g?%%ﬁﬁﬁosggf(tgll%pd%et erbggt}gﬁdo ‘ﬁ%@@?@o@/ et er oaryl

group f stiftieth pryrisubptistedk iy um,mlmtnwaidalkﬂ,rw(eﬁyl oFalk§ny hmpiddient s

[ ndepem% from aI hal oal kyl , am no, cyano, hal ogen,
hydr oxyl , H”%ﬁ"&%@h&ﬁéﬁ ?%xl} I kyI enedi oxy, di-hal oal kyl enedi oxy, aryl oxy,

cycl oal koxwhera:gatd smbititotb@hlk ol MkerSY 61 MRAIKERONYis s@&éﬁ{u%lbg% Lal koxy,
"het erocycl oal ko het er ocycl oal kyl al’koxy, “het erocycl enri}? Sxy,
het er o%‘é%f“&&'ﬁ %Fféﬁe&%wlecwtf@nbmmmo hdbgqul b;alrmnwkoxy/,,

ary| cablkoxyloeLes [;K;:l 2 gyl amino, keto,
al kyl sul fonyf’ ariﬁsﬁ ony*%%lpégﬁalg?%}o Qﬁﬁ H¥T X¥af alkeytt oal kyI thi.o
and arly:temp[ydpalwm iterocyalulifallioRs, HtekotyclogikdayloRy %te%cyéloaiﬁ 9!&?@5{ '
het er 91%%@%' oei%)ﬁ)y het e:ﬁ ¥ noieties present in above~su |tuents
Care f O Rt Sy Rl s kHaR Gk wbglfqmyﬂ@ﬂ@hdﬁmyl y selected from
12 Deceyigfenyd Ulioy1tNQ, AAbARABKD ary kD and heteroarylthio groups, wherein any of the

alkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloatkenyl, or

heteroaryl moieties present in the above substituents are further substituted by one or more.

groups independently selected from alky], haloalkyl, halogen, hydroxyl, alkoxy, haloalkoxy,

alkylthio and haloalkylthio groups;

RYisH, methyl, ethyl or propyl, where said methyl, ethyl or propyl is unsubstituted or
substituted by halo or hydroxyl:

X

/\/
|
_ Xis ~ f
- selected from halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-
haloalkylenedioxy, alkylamino, dialkylamino, alkylthio and haloalkytthio;

Zis 8§, 0, 80, SO,, CH; or CFH;

R isH;

R*, R>, R® and R are independently selected from H or methyl; an&

» wherein R* is H or one or more substituents independently

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:




PCTI US02/ 18548 al kyl, hal oal kyl, aryl, nitro, am no, alkylam no, :

di al kyl am no, hal ogen, hydroxyl, al koxy, hal oal koxy, aryloxy, nercapto,

al kyl thi o, hal oal kylthio and arylthio groups; R2 is a slistdarbet28dd al kyl
group, a_substituted or unsubstituted al kenyl group, or a substituted or
unsubst i MR LHS#Kkynyl group, wherein said al kyl, al kerBAT/@§02/2858/nyl group
is a straight or branched chai ned 8roup, and where said substituted al kyl,
al kenyl or alkynyl group is substituJdfed by one or nore substituents

i ndependently sel ected fromam no, cyano, hal ogen, hydroxyl, al koxy,

hal oal koxy, aryl oxy, cycl oal koxy, cycloal kyl al koxy, cycl oal kenyl oxy,

cycl oal keny!Rlikphepyl, pyvesdss myoplitingl, isoxagolyh ehasdglymleq K yehrathydfofirany

het eroc%g,ln?]ag% A(% %et er,ocycl oal kenC}/I al koxy, heteroaryloxy,”

al kyl am no; ’ |%‘9K)}”I é?ﬁhﬁ f’p@dﬂ?ggu‘f"g%ﬁﬁﬂl { phepyl) mmolbrpprrolidinglyiseukdleny | |

aryl sul fyeaplyl, tiehdey brem: i r I nd,het eroaryl t hi o groups,
wher ei nIj any B_Fof th? al k?}?‘?ﬂg‘?ﬁg%@’a@ﬁ?ﬁ?ﬂe&%&r’@fﬁ%ﬁﬁ%%gﬂs kyl ,

cycl oal WiskRfitutedor sihstirteld ovithionk or hetesubttipeht dhdepiivbntlyQelectB@ igmaakYy | noieties -

presentyi v ubstituents are further substituted by oné or nore.
groups I}nd&géggﬁgggﬁi?‘r %‘délgﬁggled from al kyl , hal oal kyl, hal ogen, hydroxyl,

al koxy, hal ®aliseospstitutad Mkjd?%@, %sﬁ%{eﬁa ﬂﬁ&hﬂéﬁkﬂeﬁﬁ(#@aﬁ%{aﬁ%é@r Fﬁﬁ net hyl ,

et hyl or @{y?p |, where said nethyl, or pro ed or

subst i t4P tﬁ%fwaﬂt‘?swteﬁ%mﬂ gNuPSWherMmiéhlhylleérglbifﬂKyn?ﬂl‘g?o@r nor e

substi tiyggﬁaqgﬂtmﬂﬁf Md o%lge%ed from hal ogen, al kyl, hal oal kyl,
ydar 1

al koxy, hal oal koxy, OXYyP, | enedi oxy, di- hal oal kyl enedi oxy, :

al kyl ani no, wiiéralskiyt betwiimed atdyk yitkehyl@r & bkvbebinh @ byford O SO s,
i R4, R5, R6 and g&ygg‘lggﬁr?depen&en?@e?é 81& ed fromH

CH2 or H R3is H
or net I‘?‘}%}mﬁﬂtﬁ indgpenfientipseleipdiiom quamerkaloger yndsalkdaiad; from H, hal ogen,
met hyl , mngﬁgl}gnggg{yﬁ]gll ethyl,di hal o- met hyl and tri-hal onet hyl;

X

/\/

RO

Xis » wherein R” is H, halogen, or alkoxy;
Zis 8, O, CH; or CFH;

R, R%, R, R® and R¥ are each H; and

Réand R’ are independently selected from H or methyl;

| ora prodrug, pharmaceutically active metabolite or pharmaceutically active salt or
solvate thereof.

4. The compound according to claim 2, wherein:
1. . . . X
R’ is phenyl, where said phenyl is substituted with one or more substituents
~ independently selected from alkyl, halogen or hydroxyl;
2. .
R’ is a Ci-Cyq atkenyl group or a C;-Cy 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:




or a prodrug, pharmaceutically active netabolite or pharnmaceutically active
salt or solvate thereof The conpound according to claim?2, wherein: 12
. Decenmber 2005 WD 02/ 100845 - 145 PCT/ US02/ 18548 al kyl , 131iadcaakdops, aryl ,
“nitro, am no, alkylam no, dialkylam no, hal ogen, hydroxyl, al koxy,
hal oal koﬂ‘ﬂpm&f’%ﬁ‘l‘%xy, mer capt o, al kyl t hi o, hal oal kyl t hi RCTApR#2/28544 t hi o
groups; Rz is a substituted al kyl group, a substituted or unsubstituted
al kenyl group, or a substituted or- W4Asubst i t ut ed al kynyl group, wherein
sai d al kyl, -al kenyl or alkynyl group is a straight or branched chai ned
group, and where said substituted al kyl, al kenyl or al kynyl group is
Ssubstituted by Qy nore substituents independently selected from am no,
cyano, hal ogen, oxyl, al koxy, hal oal koxy, aryl oxy, cycloal koxy,
cycl oal kyl al kox c cloalkenyloxy, cycl oai k | akkoxy, heterocycl oal koxy,
het er ocycl oaf-kyl aFko ‘ggterg %@%palkenyloxy, het er ocycl oal kenyl al koxy,
het er oar yl oxXy, alkylanln I am no, al kyl sul fonyl, arylsul fonyl,
aIkyIsquen%ImS arylsulfenyl al kyl t hi o, hal oal kyl thio, arylthio and

het er oaryl t hi40 wherein any of the alkyl, alkenyl, alkynyl, aryl,
- cycl oal kyl , I‘)c:yBI lﬁe@ﬁ?IR aregach Ble gl oal kyl , het erocycl oal kenyl , or
het er oar yl eﬁ&REQEQ&ﬁﬁgaﬁl'” t he above substltuents are further
substituted by one or norée,”” groups independently selected from al kyl,

hal oal kyl , Hlahomemg, Mmﬁﬁﬂ%&ﬁoﬂ]ﬁh&tﬂéh&aﬁ@lﬁt@@f aceut‘?éah?‘ L&;&%gqjtaor}d

haloalk E roups Rz is H nethyl, eth or pro e said methyl,
et hyl 5%57 is unsubstltut ed or substituted by haI o0 or hydroxyl;  Rx X
is , vvherel n is Hor one or nore substituents independently

5. A compound having the Formula I:

R R?

RrE X 0 /

e} 0 N'--..RZ'
J ¢
R N
H A R®
]
R5

1: .
R'is a 5- or 6-membered mono-cyclic cycloalkyl, cycloalkenyl, aryl, heterocycloatkyl,

~ wherein:

heterocycloalkenyl or heteroaryl group, where said cycloalkyl, cycloalkenyl, aryl,
heterocycloalkyl, heterocycloalkenyl or heteroaryl group is unsubstituted or substituted with
one or more substituents independefltly selected from alkyl, haloalkyl, amino, cyano, halogen,
hydroxyl, alkoxy, haloalkoxy, alkylenedioxy, dihaloalkylenedioxy, aryloxy, cycloalkyloxy,
cycloalkylalkoxy, cycloalkenyloxy, cycloalkenylalkoxy, heterocycloalkoxy,
'heterocycloaﬂcylalkoxy, heterocycloalkenyloxy, heterocycloalkenylalkoxy, heteroaryloxy,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, alkylamino, dialkylamino, kato,
alkylsulfonyl alylsulfonyl alkyicarbonyiammo alkylthio, haloalkylthio and arylthlo 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, halo gen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, mercapto, .alkylthio, haloalkylthio and aryltﬁio groups;




sel ected 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, dial kyl am no, al kylthio
and haloalkylthio; Zis S, 0, SO SO, CH2 or CFH, R3 i5Ddkmtd00R , R6 and
R7 are independently selected fromH or nethyl; and R8 and R8' are

i ndependéﬂ?ﬁ@mg"éﬁect ed fromH hal ogen, nethyl, nmonohaPGUHIRMSHS

di hal o-nmet hyl and tri-hal onethyl; or a prodrug, pharnaceutically active
met abolite or pharmaceutically activi@8salt. or . solvate thereof. 3. The
conmpound ‘according to claim 2, wherein: 12 Decenber 2005 WO 02/100845
PCTI US02/18548 -146 R is phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl,
pyrazol yl, tRilseubstitutedphenhyaunfasubsinited pHenylaRY prodphh Sl or

t et rahyﬁﬁﬁ‘ﬂﬂéﬁﬂtg iegﬁl ere said Ehengl , pyrro y% , _pyrrolidinyl,

i soxazolyl s ElisgYiehkeny) group o 8 qubstned erupawbstitwtedpenylalkmgigroup: t hi enyl or
t et r ahydr opywheskegaidikyl | a3kest lgﬁ(tyh' Liut,ed wi.th ope or nore
subst i ti,’]?nt S_i ndependyent I yﬂ?é ect%gﬁo?érhé%ﬁg%?l&hélk% lﬂﬁPﬂe}P‘?ny % ogen, and

hydr oxy enﬂQIkV%VlaT%B!‘ﬁ@tﬂhmghwb@Adcmd@anmmie@ substituted or unsubstituted
uted,or unsubstituted Cl-C6 al kynyl

- Cl-C6 al kenyz: or subst i

~group, _V\/nergif r%gfsig}lﬁgﬂlgr ?(ﬂ;}ﬁ,or BTOP%Vﬁ’erSFmQWWb Fthyt e pprpyl is vasubstitatedybt  or
br anc hesiibstivated ith §alo ophydaiygl:wher e sai d substituted al kyl, al kenyl or

al kynyl group is substituted by one or nore substituents independently

sel ected from cﬂ*/x , hal ogen and al kylam no; R2, is H nethyl or ethyl; R’
Xis wher ei n R)@LH hal ogen, or al koxy;
Ny .

Xis ", wherein R* is H or one or more substituents independentty
selected from halogen, alkyl, haloalkyl, atkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-
haloalkylenedioxy, alkylamino, dialkylamino, alkylthio and haloalkylthio;

Zis 8, 0, 50, SO,, CH; or CFH; '

R’is H; _

RL R, RO and R are independently selected from H or methylé and

R® and R¥ are independently selected from H, halogen, methyl, monohalo-methyl,
dibalo-methyl and tri-halomethy;

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

provided that said alkyl, alkenyl or alkynyl moiety of said substituted phenylalkyl,

phenylalkeny! or phenylalkynyl group is substituted by one or more substituents selected from
halo or keto; or
prpvided 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, cycioalkoxyalkyi, alkylcarbonylalkyi, haloalkoxyalkyl,
aryloxyalkyl, alkylthioalkyl, haloalkylthioalky], arylthioalkyl, cyanoalkyl, aminoalkyl,
alkylaminoalkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, heteroaryl, nitro, amino, cyano, hydroxyl, alkoxy, haloalkoxy, alkenyloxy,
atkynyloxy, alkylenedioxy, aryloxy, cycloalkoxy, cycloalkylalkoxy, cycloalkenyloxy,
cycloalkenylalkoxy, heterocycloalkoxy, heterocyc]oaik);lalkoxy, heterocycloalkenyloxy,
~ beterocycloalkenytalkoxy, heteroaryloxy, alkylcarbonyl, alkyloxycarbonyl, alkylcarbonyloxy,



Zis S 0, CH2 or CFH R3, R4, R, Rs and R$ are each H, and R6 and R7 are
i ndependently selected fromH or nethyl; or a prodrug, pharnmaceutically
active netabolite or pharnaceutically active salt or soibeadntbetiZoer eof . 4.
The conpound according to claim2, wherein: R is phenyl, %hege sai d pheny
“is substi YUY Pt h one or nore substituents i ndependeffilys0E5EEt ed from
al kyl, hal ogen or hydroxyl; R2 is a C-C6 al kenyl group or a C-C6 al kynyl
group, wherein said alkenyl or alkyd§?- group is a straight or branched
chai ned group, and where said al kenyl or alkynyl group s un§ubst|tuted or
"is substituted by one or nore halogen substituents; R2'is H, 12 Decenber

200 VO o oh o ot D ORI o2
Eﬁbd? u é‘f"%ﬁ%?%‘@ﬂ?ﬂ%iﬁf’&?a‘a ’W’éﬁg]g’éﬁ‘%%ﬁw@wloxbmemmmﬁonyy active salt
or  solhettrecytioglkpiedrborl, h&'eﬁ&rcloalkylcarbonyloxy, heterocycloalkyoxycarbonyl,
' carboxyl, carbamoyl, formyl, keto, thioketo, sulfo, alkylamino, cycloalkylamino, arylamino,
heterocycloalkylamino, heteroarylamino, dialkylamino, alky]aminocarbonyl,
cycloalkylaminocarbonyl, arylaminocarbonyl, heterocycloalkylaminocarbonyl,
heteroarylaminocarbonyl, dialkylaminocarbonyl, alkylaminothiocarbonyl,
cycloatkylaminothiocarbonyl, arylaminothiocarbonyl, heterocycloalkylaminothiocarbonyl,
heteroarylaminothiocarbonyl, dialkylaminothiocarbonyl, alkylsulfonyl, arylsulfonyl,
alkylsulfenyl, arylsulfenyl, alkylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino,
heterocycloalkylcarbonylamino, heteroarylcarbonylamino, alkylthiocarbonylamino,
cycloalkylthiocarbonylamino, arylthiocarbonylamino, heterocycloalkylthiocarbonylamino,
heteroarylthiocarbonylamino, alkylsulfonyloxy, arylsulfonyloxy, alkylsulfonylamino,
arylsulfonylamino, mercapto, alkylthio, haloalkylthio, arylthio and heteroarylthio groups,
wherein any of the alkyl, alkylene, aryl, cycloalkyl, heterocycloalkyl, or heteroary! moieties
present in the above substituents are unsubstituted or substituted by one or more groups
" independently selected from alkyl, haloalkyl, halogen, hydroxyl, alkoxy, haloaikoxy, 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, thiazoly}, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridézinyl is |
unsubstituied or substituted with one or more substituents independently selected from alkyl,
haloalkyl; halogen, and hydroxyl;

R? is a substituted phenyialkyl group; where said alkyl moiety of said substituted
‘phenylalkyl group is a straight or branched chain alkyl fnoieiy;

R?is H, methyl, ethyl or propyl, where said methyl, ethyl or propyl is unsubstituted or
substituted with hydroxyl;




HO R8"J'"X 00 ,N. A conpound having the Formula I: Re' R2 wherein: Rl is a
5- or 6-nenbered nono-cyclic cycloal kyl, cycl oal kenyl, aryl,

het er ocycl oal kyl , heterocycl oal kenyl or heteroaryl group Desbigee08ai d
cycl oal kyl , cycl oal kenyl, aryl, heterocycl oal kyl, heterocycl oal kenyl or
het eroar&Yd?}fIBQ%s i s unsubstituted or substituted w th PCIAEY840r e
substituents independently selected from al kyl, hal oal kyl, am no, cyano,
hal ogen, hydroxyl, allcoxy, hal oal-éRy, al kyl enedi oxy,

di hal oal kyl enedi oxy, aryl oxy, cycloal kyl oxy, cycl oal kyl al koxy,

cycl oal kenyl oxy, cycl oal kenyl al koxy, heterocycl oal koxy,

heterocycloalkyR§+ oxy, heterocycl oal kenyl oxy, heterocycl oal kenyl al koxy,
het er oaryl oxy, @& kyl car bonyl oxy, aryl carbonyl oxy, heteroaryl carbonyl oxy,
al kyl am no, dialkxl m.o, kato, alkylsulfonyl, arylsulfonyl,
alkyrcarbonx* m no; aﬁkyh}hLo xh;h al kylthi o and arylthio, wherein any of
the al kyl, afkylene, arylieTiBR| & =ﬁ?k$ﬂhé¥§kﬁﬁycloalkyl, het er oar yl

noi eti es pr &SRS O, CH ReCFpbove substituents are substituted by one or nore
. groups independfnguﬁ selgcted fromal kyl, haloal kyl, aryl, nitro, am no,

~al kyl ani no, i Bl FarendB, ateaciyHnandhydr oxyl , al koxy, hal oal koxy, aryl oxy,
mer capt o, al o, :hal oal kyl thio.and _arylthio groups; 12 Decenber 2005 WD
' 02/ 100845 P %&&%ﬁ%ﬁ?ﬂaﬁ%sﬁi%g@ estlt ed phenyl group, a
subst i t ut ed ppdvidedltiad RY s sele@etPirom isostolyLt - stituted
phenylal§@Q§L roup or_a sgb§pitute%ﬁggdﬁﬁgﬂgg???ﬁgzﬁpphenyIaIkynyI group;
where SHFgY R%({azlaﬂk‘éhm sags} isagoxgaoiill, nywizelyy thidzolyhbrdepdhgdisb @l dssihyl

 phenyl : | kwnyl arou s.a straight or branched chain
Pt ot y M Bt oGNP ity Eadand ssibewg fromet by or

propyl alksl, haisallrgl; haloges,chnd 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 phenylaiky! 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, hydroxyl, Cy-Csalkoxy, alkylenedioxy, di-fluoro-

alkylenedioxy, cyclopropylmethoxy, di-methyl-amino, methanesulfonyl and meﬂaYIthio;
R%is H, methyl or ethyl;




substituted with halo or hydroxyl; x ~\ | Xis wherein Rk is Hor one or b
i nmore su st tuents independently selected from hal ogen, al kyl, hal oal kyl,
al koxy, hal oal koxy, hydroxyl, alkyl enedi oxy, di- hal oal k\leamnmetizony,

al kyl am no, dial kyl am no, al kylthio and hal oal kylthio; Zis S, 0, SO0, S02,
CH2 or CHQU1p845s H R4, R, R6 and R7 are i ndependerRURUSIYISS ed from H
or nethyl; and R8 and R8~are independently selected fromH, hal ogen,

met hyl, nonohal o- net hyl, di hal o-neifiy4 and tri-hal onet hyl; provi ded that
said 5- or 6-nenbered nono-cyclic heterocycl oal kyl, heterocycl oal kenyl -or

- heteroaryl group contains at |east two heteroatons; or provided that said
al kyl, al kenyl ®r al kynyl noiety of said substituted phenyl al kyl,
phenyl al kenyl opXphgnyl al kynyl group is substituted by one or nore
substituents selectgd, from halo or keto; or provided that said substituted
phenyl groug .or en iety of said substituted phenylalkyl,
phenylalkengfsor phenyb&'ﬁ?ﬁ@ilﬁﬁbup is substituted by one or nore
substit uent gis 9b§@f agghan hal o or nmethyl, where said one or nore
substituents,isg ind?pendentlyiselected from hal oal kyl, hydroxyal kyl ,

al koxyal kyl R, &/R R, IRS B nlR® ar@ddcy i ar bonyl al kyl, hal oal koxyal kyl |
aryloxyalkmhm'%gﬁélt i oal kyl, hal oal kyl t hi oal kyl, arylthioalkyl,

cyanoal kyl , "ami Ro ap iy fmaceiicallyaeti viometrbalite eriphemmateutiodlkyanyve, sam by | |

cycl oakddvdic theieef. oal kenyl , het er ocycl oal kyl

L 8. The compound, prodrug, pharmaceutically acceptable salt, pharmaceutically active

metabolite, or pharmaceutically acceptable solvate according to any one of claims I,2or5

~ having the formula:
R® R®
RE X 0 /
0 o) N'---.RZ'
PN ¥
R? N
H N R®
OR?
E#/JY\Z
R5
9.

The compound, prodrug, pharmaceutically acceptable salt, pharmaceutically

active metabolite, or pharmaceutically acceptable solvate according to any one of claims 1, 2

. 0r 5, having the formula:

RY _ R? |
RE X Q {
. 0 O N"‘--.Rz'
. /”\N R7
N
H R® '
oR? '
. R4 4

RS




het erocycl oal kenyl, heteroaryl, nitro, am no, cyano, hydroxyl; alkoxy, .
hal oal koxy, al kenyl oxy, al kynyl oxy, al kyl enedi oxy, aryl oxy, cycl oal koxy,
cycl oal kyl al koxy, cycl oal kenyl oxy, cycl oal kenyl al koxy, 12ietebecye oal koxy,
heterocycloalkxlalkoxy, het er ocycl oal kenyl oxy, heterocycl oal kenyl al koxy,
het er oar YPIRY0843 ky| car bonyl , al kyl oxycar bonyl , al kyl P&TBIER/ASE8y, 12
Decenber 2005 WO 02/ 100845 PCT/U802/18548 - 149 aryl car bonyl

aryl car bonyl oxy, aryl oxycarbonyl, tl®-oal kyl earbonyl

cycl oal kyl car bonyl oxy, cycl oal kyoxycar bonyl , heteroarylcarbonyl

het er oaryl car bonyl oxy, heteroaryl oxycarbonyl, heterocycloalkylcarbonyl

het er odfcl oahmmmmyodmgyphmmnmmm@bﬂémw@ §ﬁ£ﬂﬁ¥éumaﬂ9% xyl,

car ba ket hi oke ul fo, al kylam no, cycl oal kyl am no,
aryl am?ﬁlnﬁl(t)abOltn}%’eé%b1 "g’ﬁ‘l’]b' C%FnPﬁE?% 50 é’i"‘-‘é‘F%ﬁWﬁ ‘@rﬂnﬁone off ity | Aoy,
alkylahmnqgmem@ﬁﬁma cycl oal kyl am nocar bonyl , aryl am nocar bonyl ,

het er ocycl oal kyl am nocar bonyl,. heteroaryl am nocar bonyl ,

di al kyl am nocar bonyl, al kyl am not hgsocar bonyl , grTycl oal kyI am not h| ocar bonyl,
aryl am not hi ocar bonyl, heteroc opl.xyl ano othﬁocarbonyl

heteroarylaninothiocarbonyl, not N aﬂﬁonyl aIkyIsquonyI,

aryl sul fonyl, alkylsul fenyl, ul f gnyl J al gyl car bonyl am no,

cycl oal kyl car bonyl am no, arRiT ca am RO, ”né Igserocycl oal kyl car bonyl am no,
het er oar yl car bonyl am no, al kyl t hi oc or iyl _
cycl oal kyl t hi ocar bonyl am no, arylthi o o/l ami no

het er ocycl oal kyl t hi ocar bonyl am no, het erdaryl t hi ocar bonyl am no,

-al kyl sul fonyl oxy, aryl sul fonyl oi cy, al kyl sul fonyl am no, aryl sul fonyl am no,
mer capt o, al kylthi o, haloalkylthio arylthio and heteroarylthio groups,
wherein any,pf th | k ryl, cycloal kyl, heterocycl oal kyl, or
heter oaryl mf))l et‘ﬁ*gh ?)"%'étgcéﬂ Orgmsql%c‘%{%%ﬁélgsubsti tuents are unsubstituted or

substi t ut ec thitauieicOly ciefiRe GO Sf atl] ed from | kyl ,
hal oal kyl, hal ogen, ]ygdr oxel al koiy?ﬁﬁ&ﬁoal K %{,Sé%tg&fr g

hal oal RO gh %’Pé‘ﬁﬁ%‘e lmaw&ptpblgdaltsgahapha:emmﬂumtmame;abams u@d met abol ite or
phar ”B}%Hﬁdc&ﬂlchﬁy Q&Eﬂtﬁﬁe S ates Afined in any one of tlaims 1, 2 or 5 and ‘

a pharmaceutically acceptable cartier, diluent, vehicle, or exc1p1ent.

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 compdsition according to claim 13, further comprising a

therapeutically effective amount of at least one HIV protease inhibitor.




sol vate thereof. 6. The conpound according to claim5, wherein: R is
phenyl , pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl,
tetrahydrofuranyl, furanyl, thienyl or tetrahydropyri dazsoydber 20ber e said
phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl,
tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl is
unsubstituted or substituted with one or nore substituents independently

. selected fromal kyl, hal oal kyl, hal ogen, and hydroxyl; R2 is a substituted
phenyl al kyl group, where said-al kyl noiety of said substituted phenyl al kyl
group is a straight or branched chain alkyl nmoiety; R2' is H nethyl, ethyl
or propyl, where said nethyl, ethyl aqr propyl is unsubstituted or
substituted with hydroxyl; 12 Decemydr 2005 WO 02/ 100845 PCT/ US02/ 18548
-150 X is wherein RX is H, halogen, or alkoxy; Zis S, 0, CH2 or CFH, R3,
R, R, R$ and Rs are each H, and R6 and R7 are independently selected from
H or nethyl; prévi délict phtatRleasts opg| sempeinfly cprpdrysx pheimdceutisgiiazol vl |

Hor methy Rlcapt pofl ampdrsx ok o
i azol 1 “ePbERER IRRCHIATII mollBORE, B3 rl el AL S s (Y 57

- one or. nosdvaaldstiiedie mysorerndependb 2 dry oethemandfabonof aahéditamdnal oal kyl ,
- hal ogen, roxyl en.RZ i s a.substi e unsubsti.t ut ed phenyl al kyl
~ group:or %{r}gﬁﬂg%%f %ﬁﬁlgfn\é%n (lhgéeageeﬁoé@ugla “FF“(S‘F%H:)WXgHS/{RT"‘B%FF PSEY: pyrrolidinyl,

i soxazol yl, pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thienyl or
t et rahydropyri dazi ny] when i s a substituyted ,phenyl al kyl group and said
phenyl nniety'gg sa¥}esﬂ§§¥Fﬁﬁﬂe&mﬁhEWQW%WQyﬂﬂﬂ#B&pT%@ﬁ%??%@%b’ S

acceptable salts, pharmaceutically active metébolite, or pharmaceutically
acceptable solvate defined in any one of claims 1, 2 or 5 for the manufacture of a

medicament for inhibiting the activity of HIV protease.

17. Use of a compound according to any one of claims 1, 2 or 5 for the

manufacture of a medicament for preventing or treating infection by HIV.

18. The use according to claim 17, wherein the compoimd—is suitable
for administration 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.




I

one or nore substituents other than halo or nethyl, where said one or nore
substituents is independently selected from hal oal kyl, am no, hydroxyl,

al koxy, hal oal koxy, al kyl enedi oxy, di-hal oal kyl enedi 0x¥3 December 2005
cycloalkx*ﬁh hfxy. dial kylanmino, alkylsulfonyl and alk Ith|o or a
prodrug, arnmaceutically active netabolite or pharnac actlve salt
or solvate thereof. 7. The conpounﬂ gccordlng to claim5, mhereln: R is
phenyl, where said phenyl is substi 8fed with one or nore substituents

i ndependent |y selected from methyl, hal ogen or hydroxyl; Rz is a

substi t ed h IaIkyI roup, mhere said al kyl noiety of said substituted
phenyl a q“ d sgle ﬁﬁmght or branched chain alky noiety; where said
phenyl nolety of sald substituted phenyl al kyl group conprises one or nore
substituents oth t han hal o or nethyl, where d one or nore substituents
i s independently elected fromtrifiuorometh =/ am no, hydroxyl

-CrC4aIkoxy abkyf eqedi @xy, di-fluoro- alkyPengdidxy, Ocycl o ropylnethoxy
di - anto E’ Q; ﬁgf}kﬁ thyl or ethyl;
12 Decenb 2065 0 100 PCTI USO 548 - 8p1~- H , wherein RX is

H ZisSorOand R3, R4} R, R6, R, R84nd Rs' gres ch H>or a prodrug,
pharmaceutically actlve netabollte or pharnaceutlcally active salt or

sol vat e t her eof he conpound, prodrug, pha eutically acceptable salt,
pharmaceutical ly ive netabolite, or phar utlcally accept abl e solvate
accordlng t;0 any fong ofoclalns 1, 2 o CF3

OH Ls/i’ /\I::]/ OH S/i’

o o o
HO\[f:erN N~{JLN _,)L
: " on ksji’H OH L

N , on L &%~ :
' 0 0 0]
o o] 0 CF
A PO o,
H z -H " OH =
m4(§4r . s\ d&é

E _.H
(OH ks’ir NH,




having the forrmula: 9. The conpound, prodrug, pharnmaceutically acceptable
salt, pharnmaceutically active netabolite, or pharmaceutically acceptable
solvate according to any one of clains 1, 2 or 5, havi igpdchsefmpsrul a: 12
Decenber 8&4 WO 02/ 100845 PCTI US02/ 18548 -152 10. The conpound, prodrug,
phar macedt? a8 accept abl e salt, pharmaceutical |y actP&RU OpfsSahol ite, or
pharmaceutical |y acceptabl e sol vate according to any one of claims 1, 2 or
5, having the formula: 11. A phar ma¢dut i cal conposition conprising: a
therapeutically effective amount of at |east one H V agent selected from
compounds, prodrugs, pharnmaceutically acceptable salts, - pharmaceutically
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