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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.
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Although the exact mechanism of the formation and working of the HIV virus is not
.understood, identification of the virus has led to some progress in controlling the disease. For
example, the drug azidothymidine (AZT) has been found effective for inhibiting the reverse
transcription of the retroviral genome of the HIV virus, thus giving a measure of control,
though not a cure, for patients afflicted with AIDS. The search continues for drugs that can
cure or at least provide an improved measure of control of the deadly HIV virus.

Retroviral replication routinely features post-translational 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
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OF THE I NVENTION Field of the Invention This invention relates to novel

compoundsy@gyigREul as H'V protease inhibitors and to $<F'Fmd§b?§ss% such
conpounds as antiviral agents for treatnent of HV infecte I ndi vi dual s.

This invention also relates to net ho_d)s_ of preparation of these conpounds
and to internedi ates that are useful Tn the preparation thereof. Related
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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:
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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;




which plays a vital role in the body's inmmune system HV infection of
these white blood <cells depletes this white cell popul ation. Eventually,
the i Mmune systemis rendered inoperative and ineffecti vagde msbs vari ous
opportuni stic di seases such as, anong others, pneunpbcystic carin
pneunoni &vo éaess’' s sarcoma, and cancer of the | ynph sysiramoznsdkd hough t he
exact nechanismof the formation and working of the HV virus is not
understood, identification of the virgs has led to sone progress in
controlling the disease. For exanple, the drug azidothym dine (AZT) has
been found effeCtine for inhibiting the reverse transcription of the
“retroviral genongofjthe HIV virus, thus giving a neasure of control,

t hough not a cur repatients afflicted with AIDS. The search continues

for drugs thgtg can” cHrey@krefi R 8355 JAe QY| Loproved measure of control
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products.(f . IV structural protein pol gene. This retroviral
pr ot eas_@é%@%@?@gﬁp@ﬂ%g@%{%s ot her structural polypeptides at discrete

sites to relvaieadyufsad ReWkitutaldiy ARty LiGhH rg?dﬁppﬁﬁtsﬁﬁéﬁﬁmﬁl%@.o%”% mes,
thereby rendering the virion replication-conpétent. As such, “inhibition of

the H VOBESEERlsUBsttmtent conpounds may prevent proviral integration of
infected T- |l ynpRQGHL8SqdUL] & e%xl?:-@reﬁ%{olnX-c cnl%aje of tgﬁHlHI V-1 life cycle, as

well as inhibit viral proteolytic processin eﬁﬁcﬁyﬂ 5 | ate stage.
Addi t i oreédrdoyclosikenyp poheaanaryl grhigicneirs anRYst hay BetblagtoAd vk 888, of being nore

readi | vai lable, longer lived in virus, and |ess toxic than currently
‘avai | a)l;ﬁ“ S‘@’f‘ﬁ‘ﬁ@:ﬁ“}ﬂ‘ﬁ%‘%?ﬁum}@tﬁd@hﬁw@kﬂ gEp@ct pubstitpipd oppnsubstityted r ovi r al
pr ot ea e“"?ﬂk@,\}g‘a%%‘?g"e%f%%ﬁm% H{Sybsgﬁg&ﬁﬂ%sﬁg@%g g]g)gg,no described in, e.g.,

U S. Patent No. 2, 640, U. S. Patent "Austral i an Pat ent
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Appl i c %LmaIMIYI (9‘ p?él%‘ylé.llﬁ%iyl gr%ﬂp i]sasgglsrt]i%ﬁeed l%acgn% r(l)tr m]E)%e s?l%gt%\q?n?srsélzegtch from
“halo or keto; or‘
prOVidCd that said substituted phenyl group or pheny.l motety of said substituted
| pheny_lalkyl, phenylalkenyl or phenylalkynyl group is substituted by one or more suitable
| sub“stituents other _than halo or methyL-}_ ‘ |
or a prodrug, pha:maceuticallyl ﬁcceptable salt, pharmaceutically 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.




WD 02/ 100845 PCT/ 1 TS02/ 18548 -3- Application No.. 100867489. Other rel ated
H V protease inhibitors have been described in K Yoshinmura, et al _,
Proct _ Natl. Acad. Sci. USA, 96, 8675-8680 (1999) and Ti2idamdt@ooet al., J.
Meta Chem, 42 1789-1802 (1999). On-going treatnent of H V-infected
individuals with conpounds that inhibit H'V protease has led to the
- devel opnent of mutant viruses that possess protesases that are resistant
to the inhibitory effect of these conpounds. Thus, to be effective, new HV
protease inhibitors nmust be effective not only against wild-type strains
of HV, but Afrdinglyasepadamseiofike @F*P@&&%}ma@ﬁmgﬁsf‘ﬁ@nﬂ‘éwﬁ&% rgi ng
mut ant gk Feidgas f-hat are resistant to the commercially avail able protease
inhibitors. Accordingly, there cgntinues to ke a need for new inhibitors
targeting the H V protease i nRabd?tI‘kwi | dytypg and nutant strains of H V.
SUMVARY OF THE | NVENTI ON Thigs I'ventg on Btg@g to conpounds useful for
inhibiting the activity of Ml V- lprotlease /A fd}rst aspect of the present
i nvention provides a co n i l‘a”1: | wherein: Rl is a 5- or
6- menber ed nono-cyclic carbocyklic or het jclic group, wherein said
carbocyclic or heterocyclic grouqusdﬁ%rﬂzr ated, partially unsaturated or
fully unsaturated and is unsubstitffted,or substituted by one or nore
suitable substituents; R2 is a substitlted al kyf group, a substituted or
unsubstyiepsed al kenyl group, a substituted or unsubstituted al kynyl group,
‘a substi tut eId phenyl group, a substituted phenylal kyl group, a substituted
or unsubst iR us @8- pHfemyinhtied mphogycligycloalkyl, syehalkeiy} 2, RiterodyBisalllt i t ut ed
g?gﬂ%!ﬁ#%g%ﬂg&lg%@:f&‘zl&%oﬁl ngm?pr,w er%gg E;)Irc éjatlkej\((ﬂ c())(éloalljllrclesnl;fgf'yll,t uted Cf-C4 alkyl
heterocycloalkyl, heterocycloalkeny! 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




WO 02/100845 PCT/[JS02/ 18548 -4 X is , wherein RY is H or one or nore
suitabl e substituents; Zis S, 0, SO SO, CH2 or CFH, R3is Hor a
substituted or unsubstituted Cl1-C4 al kyl group; R4, R, 1R6cafid: 1845 are

i ndependently selected fromH or a C1-C6 al kyl group; and R& and R$ are

i ndependently selected fromH, halo, a CI-C4 aliphatic group or a CZ -C4
hal o- substituted aliphatic group; ~-whAe"~ a any of said substituted al kyl,

al kenyl or al kynyl groups are substituted by one or nore suitable
substituents provided that said 5- or 6-nenbered nono-cyclic
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al kyl , allﬂlé Jt@rr al kynyl moiety of said substituted phenylal kyf,
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phenysebsktuisd by balo phbydrbetikynyl group is substl tuted by one or more suitable
substituents gf her than halo.or nethyl: or a prodrug, pharmaceutically
accept abl e sal dg~pharnmaceutically active netabolite, or pharnaceutically
accept abl e soljvatg thereof. Conpounds of Formula | below, and or prodrugs,
phar maceut i cal ve netabolites, and pharmaceutically acceptable sal ts

and sol v?t}éﬁ; t her eo ,,W‘Hﬁ}telhlﬂ’flbuorohl(aerﬁbﬁtseBﬁ@&&qg%@%@m u;mn .

i mmunodef i I ty 1 (HV-1) or type 2 2 as we as
nut anfte iﬁﬁ&#‘ﬁ@?@g‘fﬂ lﬂ\&@ é&?ﬁb@ﬁ@@k@@h hyjdroxdedlisylenedioxpralit r eat ment of
i nf ecgd &gk d‘“; b : .mune defici ency _
syndr one e M ?]{GEQCOWDOH%S@A}BHG’I r ylth‘?%“n%@%ﬁ%ﬂ(@g]l#”y acceptabl e salts, and

t he leS O,SO S0,, CH; or CFH; :

R isH;

R, R’ R® and R7 are independently selecf_ed' from H or 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'

1/U\ R’

R ﬁ N RS
OR?
R"/\\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,




phar maceuti cal conpositions of the present invention can be used al one or

I n conbination with other antivirals, imunonodul ators, antibiotics or
vacci nes. The conpounds di scl osed can al so be convert eth Hesiieomosigs, by
derivati zation, according to conventional techniques. Methods of treating
Al DS, nethods of treating HV infection and nethods of inhibiting HV
prot ease are disclosed. 12 Decenber 2045 ~- 4 Accordingly a second aspect
of the present invention provides a conpound having the Fornula 1_ R8 R2
R +X 0 OO0 wherein: R is a75- or 6-nenbered nonocyclic cycl oal kyl,

cycl oal Kedsokyl, aliyty, hiledledx@CaikyigRtoNY, . di : I oaryl
group, where said yE’:ycl oalxgyl & cyc%%%ld&}g%ﬁ{ﬁg?ﬂﬁ@&ﬁ@t& é’r%@{ﬁ:‘?’ggz’ﬁ{tyl ,

het er ocy&Figalkalkery, Biclaaleatlons yiclaplengalkexy, hgelbetddaiorg, or substituted with

one or ' tS..i dent | el ected fr al kyl , hal oal kyl ,
oo, CRloos BRI, Rk B BERER R A Sl el ond hremdaniny
di - hal oalkylcheboaylbxy yrylcabyhuy, heyio f&hﬂﬁ@%}b{oxyr ﬂkﬁkklﬁﬁab,k&?hlﬁhﬁﬂi&é; kato,

oal kox

cycl oal kenoxy, cycl oal kenyl al koxy, heterocyc Y,
Eet er ocﬁ%@&%‘?&?ﬁéﬁﬁ%‘ﬁlﬂ‘ﬁ Y&aé@y&mwdwgmgyflomiéﬁ@?mmﬁ?gMytgm kloxy,
et er oakyy §Pthe alk I BONY Bat¥ievt ALl cahbanyl,o et erparyl car bonyl oxy,
al kyl ar ni no, %i.aﬁky?[)gﬁ?h%?l’ E‘(Lac? 0, l’Z‘F‘é} ¥ C&?Mﬁe%,a{dﬁpa RS R pent mlthe
al ky| casbonyulbstituents amisilytinitedby dnalop sloledrbdps ndepéhdantlyl deltcRd ryAGHSLN any of
the al klﬁl ?J%ng ll,er}ﬁb ar, (I)’, B{g, clioal Qlﬁ het erocycl oal’kyl , heteroaryl
moi et | es~ BT LY Moy & B Jieikylaming, balggen, hydrexsdralionist i t ut ed by one
or nDr ehgéARS, 3 aReaniol : | eyl - hal oal kyl, aryl, nitro,
- am no, al kyl am inrtp)!,qﬁjgi al kgl a%kﬂgh@%gﬁglé@%g%myﬁ gmle{?ﬁ{oxy, hal oal koxy, .
~aryl oxy, ner .kyvl,thi o, hal oal kylthjq a rylthio groups; R2is a
substituted g?E%l?Slg)?Jéﬁé%(}er L%?’l‘l?’tatﬂlé%‘“ﬁ?dﬁﬁ%ﬂ%&%@&rﬂﬁ%ﬂs%ﬂ@mlﬂgroup, or a
Siltk)st i ltmsbmﬁddﬁﬂlﬁlh&dlkdny! G0ubreysilinge PonsWRERRld RS A Kbap; 2l keny! or
al kynyl group.is a, -
_ there said alkyl, alkenyl or alkynyl moiety of said phenylalkyl, phenylalkenyl or

phenylalkyny! group is a straight or branched chain moiety;

2.
_ R is H, methyl, ethyl or propyl, where said 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 halo gen, élkyi_, haloalkyl, alkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-
~ haloalkylenedioxy, alkylamino, dialkylamino, alkylthio and haloalkylthio;
Zis S, 0, 50, SO,, CH, or CFH; '
R}is H;
R* Rs, Rband R7 are independently selected from H or methyl; and |
R® and R¥ are independently selected frorﬁ 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
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 |




straight or branched chai ned group;, and where said substituted al kyl,
al kenyl or al kynyl group is substituted by one or nore substituents
i ndependently sel ected fromam no, cyano, hal ogen, hydr@ngtembalok@xy,
hal oal koxy, _aryl oxy, cycl oal koxy, cycl oal kyl al koxy, cycl oal kenyl oxy, :
cycl oal kenyl al koxy, heterocycl oal koxy#Adhet er ocycl oal kyl al koxy,

het er ocycl oal kenyl oxy, heterocycl oal kenyl al koxy, heteroaryl oxy,

al kyl am no, dialkylanino alkylsulfonyl aryl sul fonyl, al kyl sul fenyl,

aryl sul f enyl 0 hi o, arylthiqg and heteroarylthio
groups, wher |oﬁkd§¥kﬁa{] 49 Sﬂ%‘ %BE P"@B‘dﬁlﬁﬂy myiety pisaid substiteteg | | al kynyl

aryl . cpbbmyidly shompakeapl eyl S %%Yef%ﬁ%‘gq%w" o

ties present In t He ts are

het er oar

substit aﬁﬁat’%ﬁ@ﬂ &r gethylpwhere said ouper rord eytestithents isyindakaddngglsdidcea ik Y| .

hal oal k | , | thio and

hal oal k§/ﬂ|ﬂt° ?11?%1 ‘3’?‘%"3 mé%&ﬂkyﬁ%iﬁm‘@%&ﬂ o H( ¢ mléaléogailqi,mt hyl ,

et hyl oﬁl'.}’blxmqjkjfl alkylthivalidpl; haloalkflehi6ulkyl, S ?gs;, ydroxyl; X
Ats I n

, %g i n. R' H or gne or nore substlt y sel ect ed
, f rom ha 8' ki%';fﬂkemfaalﬁm Wyaryl, equ@ﬂwl CNdbaimnkbhyt;erohﬁloaikw,l ,
al kyl enedlérgeioafkervi Y, al kyl a Kk am uo al kyl thio
and hal oal kiit hi ony'gé é‘i %&8%%‘ (%r nl éﬁﬁqu’hﬁg’ keayloxy, "R6 and -
R7 are iy m@kpﬁn;dwxj eniod, éwm&ﬁbyﬂﬁﬂm&ko@”@cfﬁlléﬂﬂ n;gﬁ .
|ndepeqﬁ§F%%¥ }ﬁ%)cted fro H, hal ogen, .. monohal o- net hyl ,
di hal o- 5 xty’r]?eteﬁ%ﬂyﬁ P he‘éﬁocﬁﬂ?ﬁl Y, btereeyealkeaydaty, y acti ve
met abollietegogtioMRayTRIGRY Hefdd %gl soI at her eo third .
aspect of the present ?n&ent%r%{%ﬂ%%%{gﬁ €s };l a@‘%’r’%é’un MW&“&‘?&Y@H’WI a 1:
arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl, cycloalkylcarbony!, cycloalkylcarbonyloxy,
cycloalkyoxycarbonyl, heteroarylcarbonyl, heteroarylcarbonyloxy, heteroaryloxycarbonyl, '
heterocycloalkylcarbonyl, heteracycloalkylcarbonyloxy, heterocycloalkyoxycarbonyl,
carboxyl, carbamoyl, formyl, keto, thioketo, sulfo, alkylamino, cycloalkylamino, arylamino
heterocyclealkylamino, heteroarylamino, dialkylamino, alkylaminocarbonyl,
- cycloalkylaminocarbonyl, arylaminocarbonyl, heterocycloalkylaminocarbonyl,
heteroarylaminocarbonyl, dialkylaminocarbonyl, alkylaminothiocarbonyl,
cycloalkylaminotbiocarbonyl, arylaminothiocarbonyl, heterocycloalkylaminethis carbonyl,
heteroarylaminothiocarbonyl dialkylaminothiocarbonyl, alkylsulfonyl, arylsulfonyl,

' alkylsulfenyl, arylsulfenyl, alkylcarbonylamino, cycloaltkylcarbonylamino, aryicarbonylamino,
heterocycloalkylcarbonylamino, heteroarylcarbonylammo alkyltluocarbonylammo
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, alkylthio
and haloalkylthio groups;

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

solvate thereof.




| wherein: RL is a 5- or 6-nenbered nono-cyclic cycloal kyl, cycl oal kenyl ,
aryl, heterocycl oal kyl, heterocycl oal kenyl or "heteroaryl group, where said
cycl oal kyl, cycloal kenyl, aryl, heterocycloal kyl, heternmmy&leabodenyl or
heteroaryl group is unsubstituted or substituted with one or nore :
substituents independently selected from al kyl, hal oal kyl, am no, cyano,
hal ogen, 12 Decenber 2005 - 4c __ hydroxyie al koxy, hal oal koxy, ‘

al kyl enedi oxy, di hal oal kyl enedi oxy, aryl oxy, cycl oal kyl oxy, '

cycl oal kyl al koxy, cycl oal kenyl oxy, cycl oal kenyl al koxy, heterocycl oal koxy,
het er ocycl oal,kyl al koxy, -het erocycl oal kenyl px het er ocycl oal kenyl al koxy,
het er oar yl oxy %mg]i' ﬂ%’/jfg%lté)rf &8@?8 NV ?}W Eg))r(’bd%ﬁ%/% ,acﬂ‘g‘tcércé’gﬂj\?f”eﬁﬁ)’/bonyl oxXYy,
al kyl ancowprighgal kyl am no, kato, al kyl sul fonyl, aryl sul fonyl,

al kyl car bonyl am no, _al kyl thi o, hal oal kylthio and arylthio, wherein any of
the al kyl, aPRKaransutically gifectivy aneantiof pt leprd pae BEY eboubHgdted frenenogpydds,

noietie e i S ti nts.are substituted by.one or nore
ar oups. easgSn bt 2E, 2ABH B IRR, pAMFRL SIS, P elipbfis, 2 707 O Mo
al kyl amiphasmadeaickiy adtemable balAgedefinBy df aX¥)ne dlikicbpve adpabeakipOxy, aryl oxy,
mer capt o, al kyl thi o, hal oal kylthio and arylthio groups; R2 is a substituted
'phenyl'grouﬁﬂﬂE“EﬁEEWPFMF%ﬁpéh@ﬁ?FgﬁKywﬁﬂfUﬂﬂ?ﬂé“§ﬁﬁ@ﬁﬁfuted or
unsubsti tuted phenyl al kenyl group or a substituted or unsubstituted
_phenyl al kynyl group; where said al kyl, alkenyl or al kynyl noiety of said
phenyl al kyl , Axfimshadtior mein@ntion pevidealthey osd ofgit g ons campdundj ght  or
branched chain noiety; R2, is H nmethyl, ethHI or g{gﬁéhf where said
met hyl , peadmg, pbqnna?%é%lhiasceaﬁ?l‘fﬁé]ﬁ cyieall L e P19 »th halo or
hydr oxy i, ab&m ' olvafe ddfiféd @NBy Bhe HRRE VD sipettd @ittthe | Ndependent | y
sel ect eﬁh?‘?éﬁﬂ?S?%Sﬁ@ﬁ’f%}‘fa&hm T o Py hal aal koxy. - hydr oxyl |
al ky| eneuinofegturedif-a niredicoumientyfbretregng g yranunatipn dispisa sondion RPARY no, al kyl t hi o
and halgg&h¥1t L.O; éwk§ S, 0, SO SO, CH2 or CFH

v ase aluvity.

prote
A sixth aspect of the invention provides the use of at least one
compound, prodrug, pharmaceutically acceptable salt , pharmaceutically active
metabolite, or pharmaceutically acéeptable 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.




" Ris H R4, R, R6 and R7 are independently selected fromH or nethyl; and
R5 and Rare independently selected fromH, hal ogen, nethyl,
nonohal o- net hyl , di hal o-nmet hyl and tri-hal onet hyl; proyvislegattivats sai d 5-
or 6-nmenbered nono-cyclic heterocycloal kyl, heterocycl oal kenyl or

het er oar WO 03l@845 contai ns at | east two heteroatons; owrcpussy@Eed that said
al kyl, al kenyl or al kynyl noiety of said substituted phenyl al kyl,
phenyl al kenyl orphenyl al kynyl group-5s substituted by one or nore
substituents sel ecte or 12 Decenber 2005 - 4d

provi ded that said sﬂﬁgpgﬁﬁ¥£§ﬁ§ﬂgﬁ§% Fgﬂﬁ VENHRShy| noiety of said
substituted phenyl al ky ANIPPRENERRES BXABEOH | al kynyl group is-
substituted by one or nore substituents other than halo or nethyl, where
said one or nore substituents is independe y selected from hal oal kyl ,

hydr oxyal kylig Kaco¥ I : ¥, arbo Kyl
hgl oamoxygl ;ﬁb ar ;ﬂlﬂgéyogﬁﬁéﬁﬁbﬂa% E%f(%lﬁflg;l kyl " 1su 85%‘%?]%'@6%&1%y|
aryl t hl éﬂ"kiﬂl eP@Sftéﬁbfaﬂdklsdt is &ﬂpmnwﬂanhchmeaddﬂﬂeamla%} tirot kegy! , al kynyl,

aryl, % %écloalkenyl het er ocycl oal kyl heterocycloalkenyl
heteroary % cyano, hydroxyl, alkoxy, hal oal koxy, alkenyloxy,

al kynyl oxy, p@lukecﬂ}ﬂfbﬂﬁt}{é%hn B y clo | al kox
cycl oal keng@?xyd cycl oal kenyl?ﬂll X 1%},@% S?%%%g%, &agggteg%trmght- o

Eet er o I ewbonheqrémlmngé Itco]aﬂ dachoplats, Whldfl’lﬁﬁlg@jlr wmggﬁ&g{lu@rbyl al koxy,
etero a car bonyl ox
arylc ar%{ﬁ%slrt]lﬂifé& b{fo F%:gllaﬁri gﬁ%ﬁ}b%}%ﬁs gi%eg“rdﬁ’@% T}F)ﬁ@%’f’o“ahklwleéﬁ bonyl ,

cycl oallmmdedmmmpagya]kylcﬂﬁé@pgﬂ@yagﬂ het er oaryl car bonyl ,
heteroarylcg;bon ony heteyoaryloxycarb nyI heterocycloalkylcarbonyl
het er ocycl o Bty Iamy afkhletrmf@el}tehaaatg&ymry)mcmm setaraeboy| |

et e Bont BB 0 ! St Bl am o

aryl arni no,  het erocycél oa am no

ai kyl aﬁubshmmbom/dar moreyﬁﬂhealhﬂsﬁiuaﬁtk O&6:aa Oy, E%Eﬁﬁhﬁ,?ye{?mafbmﬂy,lm

het er o¢ | ani nqcar bon het er oaryl am nocarbo
di al kyf’}éf ﬂ’é‘éé t“ﬁéﬁ' Rgfr‘% HMR)« o8 €200, byl 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 containiﬁg from 3 to 14 carbon atoms which may be
unsubstituted or substituted by one or more of the substituents described herein below. The
term “carbocyelic” is intended to encompass mono-, bi- and tri-cyclic saturated, partially

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




cycl oal kyl a wnot hi ocar bonyl, aryl anni not hi ocar bonyl ,

het er ocycl oal kyl arni oti bonyl, heteroaryl am not hi ocarbonyi ,

di al kyl anzi not hi ocar bonyl , al kyl sul fonyl, aryl sul fonyl, > gdkweStabf enyl ,

aryl sul fenyl, al kyl carbonyl am no, cycl oal kyl car bonyl am no,

aryl car bomgbzawsae, heterocycl oal kyl car bonyl am no, PCT/US02/18548

het er oar yl car bonyl arni no, al kyl t hi ocar bonyl ar ni no,

cycl oal kyl t hi ocar bonyl am no, arylthi.gcar bonyl am no,

het er oc;ggyh)oal g%;l hi ocanrg_gnyl arni no, heteroarylthiocarbonyl am na,

al ky!l sufPofyH J,theé?f% SHPPIRKA’ épajso lnterded seibrfcompbsabi-nnd mi-aeké sul f onyl ani no,
mer capt Qydraéaintoa vl 1 hi .arylthi.o and.heteroarylthi o groups,
wher ei n zm_y of t eﬁgl ky: feg]lg%?fqg%ogl?bl%}]é?,P%%‘F‘B‘ﬁﬁ‘%ﬁ‘?ﬁt agsptEaldy | oal kyl, or
het er oaP§Hallsiabrdtes or filly spsmaturdte (aﬂmaa?@mnﬁuiaﬁtﬁrﬁt\é@@&ﬁocgé & Hasubstituted or
SUbStitf'cfr%Qﬂyg@i je 4Or ITor & gr.oups I ndependent |y sel ect ci fromal kyl,

hal oal kyT', BIEREGRTERS {54, LdanRld oy tetrahtiveedrinss (6. o. sdtiabyy drdviaphthAdid),

hal oal kyhidinQing b6 ; ramceutical ly active metabolite or
phar meceuti cal ?y actiﬁgbglgﬁspf%gﬁ&gygln\? %gg[ﬁﬁ%?@&qgﬁ%e%@%’éﬁﬁ%@cw% . 4e - A

fourth d&pdditionoft isundersioed that banding bétiween Py RS cFliP Qﬁg%&%&&%d

' corrposifglr{)porah g‘%tsnpri ing..a therapeytically effective ambunt™ of at | east one
H V agent Saf actreds Pﬁﬁ?‘@gﬁﬁ?ﬁﬂﬁybeﬁﬁé@l?&?@ﬁ,smﬁiﬁ&m{imﬁthal |y acceptabl e
salts, qhisocpe cThe 6 firbB&Yclid QiR Lt har maceut i.cal |

accept apl e E%fvat es def i n?& l?/ﬁldg%@%ﬁdgb gfélfeﬁgéhg%@cé’mﬁsﬁ@@ﬁ?,m H};%\

phar nac]é’ﬂt—qg@aqﬂb?C%éélthﬁhﬂubré (sgspheayimetiyl Genty)), phdiyleigl-, or excipient. A

fifth asp > [ nyention, provides the use of at |east one conpound,
prodr ug pﬁ‘g’r"ﬂé’g‘téh% S |"@‘E’%?H‘3B%Ea§*b"|°§§‘§§ilqléty BwLihe-alinhats weietyyhaetti ve

net abolmésehe indeperpleatyRbSithitCBY ik R foBPLARIE siividke defined in any one of
t he above as,ggééaikfor the manufacture of a medicament for treating a

manmal i an di X o Eresenisg graicampdsingy ndd-Aromeit mameyaic] bissictiy, or A Si Xt h

aspect @fyclif Bydroaaidt,| ; | t.ne_use of at. least one conpound,

pr odr ug, yp_harjrfn]srtceut %Sg‘f‘}f“@{ng\?é’g‘gf‘é’&?é‘”ﬁ&? poms ﬁﬁi‘h‘h’ﬁ%@ﬁt“%‘éﬁ edet i ve
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: | .



nmet abolite, or pharmaceutically acceptable solvate defined in any one of

t he above aspects for the manufacture of a nedicament for inhibiting the
activity of HN protease. A seventh aspect of the invenidoRedteoiobsles the
use of a conmpound according to any one of the above aspects. for the

manuf act ww@oaesas medi canent for preventing or treati ngiwdogedsison by H V.
12 Decenber 2005 WO 02/100845 PCT/ US02/ 18545 -5- DETAI LED DESCRI PTI ON OF

| NVENTI C]\l AND PREFERRED EMBODI MENTS -ITn. accordance with a convention used in

the art, "-11 is used |n structural forrru as herein to depict the bond

t hat |sthe p0|nt o c - ty or substituent to the core
or - backbone < "ali ic" represents a
saturated or | s,atu |gh ed C dr ocar bon,

containing i to 10 carbon at ons WhICh ‘may be un&¥b&titufed or  substituted
by one or nore of the substituents described below. The term™aliphatic" is
.. ‘I ntended to ,encgrrpass al kyl, al kenyl and al kynyl groups. As used herein,
“the term"al V repesseris & gogp aomnrrsmggzmaronmm,bnmaiemmdmacmaebioyﬂ&t ed or
unsat ur gt n car ms whi ch may be
unsubst i ttﬁ?yeégxor %%Trjol%gdtﬁ??%)?&h%byhggaé '1‘%*? g{ﬂﬁéﬂﬂg pyEsIbsisHedordescr i bed
bel ow. Tbetitpied by omd dtyzhorsothﬁé bubgfiaéfs dderHHeH'@ﬁowbﬂlusﬁ{nﬁlc%?atnﬂﬁ S E&F to methyl
(M), et hé{ quﬁyae %ﬁpél i sopropyl, butyl, isobuty t- ut and the
like. THE"RS ItB TRyl " refers to an al kyl group containlngfroml to
6 carbon atonms The termrm "al kenyl" represents a straight- or
branched- chai n hydrocarbon, containing one or nore car arbon doubl e

bonds and having 2 to 10 carbon atons Whl ch may be tuted or

substi t ut ed ne -éo ts o@ | ow. Exenpl ary
and

The term "carbocyclic” also to encompasses mixed bi- and tri-cyclic

cycloalkyl/cycloalkenyl/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:




al kenyl substituents include, but are not limted to ethenyl, propenyl,
butenyl, allyl, pentenyl and the like. The term "al kynyl" represents a
strai ght- or branched-chain hydrocarbon, containing oOnNg sedRFRos
carbon-carbon triple bonds and having 2 to 10 carbon atons which may be
unsubst i WQ @d0esss substituted by one or nore of the subetintseemndsss descri bed
bel ow. An al kynyl noiety may al so contain one or nore carbon-carbon doubl e
bonds. Exenplary al kynyl substituengs include, but are not limted to

et hynyl, butynyl, propynyl (p%argyl) |sopropynyl pentynyl_ hexynyl and
O

the like. The-te 3G arb

saturated, o y 1ocar-on group
cont ai ning f tQ 14 on_at ong, tuted or
substituted by~0ne or nore ot he subsfi i ' erein bel ow. The

term "carbocygc
saturated, p
for exanpl e,

i- and tri-cyclic
deogar bon groups;

% WO 02/ 100845

PCTCU502/ 185 #l so intended to

enconpass bi - X y"corit at n any

conbi nation of ring noigties that are saturated, partially saturated, or

fully unsaturated (ar téc) Pan;}.wal |y saturg ed car bocycl es include, for

exanple, dih pdany 3¢, t EpFakydro~agrergs (e.g.
tetrahydronaght hg . !
occur 1 n any ¥

guration may .
t hat bondi ng bet ween any bi -

) g i s understood
or trl-cyc i C caroocyc C group and any ot her

substituent or varlable gr ap

car bocycl e. Theste 11574

may be made at any suitable position of the
lic-aliphatic" group is intended to enconpass
al i phatic gro
(benzyl), phe

arpocyclic substituent (e.g., phenyl nethyl -
et h 2 opropyl nethyl -, etc.), wherein the carbocyclic
nmoi ety and ari pha bi et y, whareiad¥ is anpyuitableisnisbeipemdent | y substi t ut ed
by one or nore suitable substituents.

ic" is |ntended t o enconpass mong-

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-,




~ nonocycli ¢ cYieteomykloaiyylS represdntteprgietRepriimy i R8turafed ABnbvent

"Cycl oal kyl" represents a group conprising a non-aromati c nonocycli c,

bi cyclic, or tricyclic hydrocarbon containing from3 to 14 carbon atons
whi ch may be unsubstituted or substituted by one or noreeimbt¥os
substituents described bel ow. Exenplary cycloal kyls include nonocyclic
Tings hawoep/mesain 31- 8 carbon atons, such as cycl opr opsdt/ushyasseput yl ,

cycl opentyl, cyclohexyl, cycloheptyl and the like. Illustrative exanples of
cycl oal kyl groups include the follow.ng: ao<JQOM Z: b and "Cycl oal kenyl "

represe roup conprising a non-aromatic nonocyclic, bicyclic, or
tricycl %&%@H’?‘H&@E‘E‘S‘ﬁ%&%b‘vhﬁfﬁgﬂﬂmﬁm@m modety auddtbealiphetismuikiych maybe
unsubst jhtdebed : | : or nmore.of. the . .substituents descri bed
bel ow and con%yfel)(ig&nﬂé1 gt |egg%{1$%1nt@¥d cg%eo%-npé? %ﬁ&%{‘}ﬁf’%‘e‘ﬁﬁnd. Exenpl ary
oﬁ%{y&ﬁkpl y 5-6,
car bon at OﬁB, gﬁac . as .e%/]cl oger,lten%/)l . cycl opent adi enyl’, cycl ohéxenyl ,
cycl ohelﬂfyé; 6107 Bifycliqtadicalcontaiming diior i§iring@tassawhich énchidel ol Statdkemths gr oups

i ncl udesetehR ey X r - 21100845 -PCT | 1JS02/ 18548 7
"Aryl" r epr ggﬁtfﬁﬁg’r%ﬁ%ﬁ%@g anﬂéq’glgc}lﬁ?@aﬁqn&'f SBiE0 OnFubsitutsd BB ey cl i c,

bi cycl i or moretafithpmubstitnantsdiesabec Balbvai NMivBgative @fﬂr@lés%fﬂéex‘éé’jc#%gﬂkﬁf ing atons,
whi ch r%ube ﬁl‘re&sutﬁtitut ed.%r substituted by oné or nore “of the

subst i tTeft SHEEH: BeRobENHA toy azptidipyl.yrobdd pipasidEls pipérazinygll  gr oups i ncl ude
t he f olmhéwhdifiyl, HaGh}dRs-DH- I Gr. ngonpas i xed bi- and
tri- cycl(iﬁ%!:j'h cicl oal?tlggtlil C;g‘?glgﬂ%%ﬁn%h%@&fﬁ&éﬁ%ﬁa&ﬁo%gﬁ?M@E@yﬁ
unsubsthi-diosuybd dsdibenyt LS eaatbiolayk 1 Sroxathizng], 08-dithRngubst i t uents descri bed

bel ow. stk gtk ve  ex I such m xed bi-and tri- cyclic groups
bel ow. ea&%l:hné@[%%]:l)%?yilrga:zaabg%&oeﬁjﬂﬁnonyl, azabicylo[4.3.0]nonyl, oxabicylo[2.2.1]heptyl,
1,5,9-triazacyclododecyl, and the like. Illustrative examples of heterocycloalky! groups
include the following: '

9O O Q [; (5

. R -
& LRJ%
N, R ' v @‘JR

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). '




It is understood that bonding or substitution of any bi-cyclic or
tri-cyclic carbocyclic or heterocyclic group described herein may be at
any suitable position on any ring. lllustrative exanpl ep mieadohgsbondi ng in
m xed bi-and tri-cyclic carbocyclic groups include the follow ng: 12
Decenber WVRD@H 0d@x 02/ 100845 PC /USOZ/ 18548 -8 R , whermimgds:idsss any
sui tabl e substituent _ The term "heterocyclic" represents a saturated,
partially saturated, or fully unsatugated (aromatic) cyclic group
containing f om3 o 18 ring atons, which includes 1 to 5 heteroatons
sel ected fr dMCATEY bgerocyddoalisar’ wmgedsherdinto repmstntdiarkaromatichmonthalehst i t ut ed

or suhﬁbﬁdc]\:lmﬁdbxé}\ehgrh%n‘?éycpp{agicﬁf?glgue su£ ti tuents degl%l bed herein bel ow.
e

The term terocyclic" "I's I nteh Vmchﬁltrl-cycllc
sat ur atfeem 1 b hﬁ:taﬂoht;amsatlemaimn niti@gerd, bkye¥n h&ﬂﬁﬁlﬂi{ %ﬁ@\@hﬂ’?{n t om cont ai ni ng
cyclic ]g]r S for exar’% het er ocycl oal kyl,  hét erocyclo enyI and

het er oary g Iﬁf}ﬁg SubpHtcd by ope piTerE S}’élsﬁlh,sﬁtuﬁlﬁs d¢ssandrbebnmduﬁm~h enconpass

bi - ancdohtains ayiehst snegcra%ascaymiq gp%ag@;l, epcgn?d?%gl&%ﬁ ngt rl ng noieties

that are saturated, partial ted (aromatic).

Part i a|m<3n0§wﬂle h@tﬂ@aydhml@nyis ycluds groupcasihg frobD4-8 Epf@@’ﬁbﬁ 5-6liy dopet er oar enes

(e.q. ro ndo or tetr o het er oar enes
t et rahy roqﬁ‘( nort l%ﬁtleé?cé'f’lﬁglg%‘}' SREPsIRClydsy @ut@tﬁfmhmli@d @at uration nay

occur |d|ﬂ1yd1wury] d&ydrﬁpjh@i ,gy‘xagom%.,lh e dd| i s under st ood
t hat bgndi ng bet ween an}y or r(;ﬁhﬁﬁ%i %I en%l{éro lt.Jl‘;li €and any
ot her P‘i“tetféﬁpplﬁ Oﬁmqrmclealmmomyndhmemnawmgﬂy SUI tabl e position

of the heterocycle (i.e., there is no restriction_that a substituent or
vari abl e group nust ong 0 the het eroat taining noiety of a bi-

or tri-cyclic heterogycli\c ¢ ) "h ero yclic-aliphatic" group
is intended to enconp al iphati c gr haV| eterocyclic
substituent (e.g., pyrirdylmethyl-,; t ylneth -, P2 Decenber 2005

SN Q. J

o)
\N/ ‘
and

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




WO 02/100845 PCTI US02118548 -9- tetrahydrofuranyl methyl-, etc.) wherein the
het erocyclic noiety and the aliphatic noiety thereof may be i ndependent |y
~substituted by one or nore suitable substituents. "Hetejogygheahky! "
represents a group conprising a saturated nonoval ent nonocyclic, bicyclic,
or tricyswoe/mweds cal, containing 3 to 18 ring atons, vxmmﬁsgz/fys&wdes | to 5
het eroat ons sel ect ed fromnitrogen, oxygen and sulfur, and whi ch nmay be
‘unsubstituted or substituted by onejjor nore of the substituents described
bel ow. Itl ust tlve lbqa | es of heterocycl oal kyl groups include, but are
not |infted t o drety n@ﬂ areiot lirgitgdgy, thiepylopys Jnmcimpi;lc pmzmw},,ﬁlryl

! phol oo siaas Radthiy A INE Sl S ANSHALY Kyt
1, 3- oxatr’f??l@ylahgﬂzo[thBwnﬂata*phﬁvi‘Zl3-b]ﬂna'ﬁﬂﬁ¢1i}'h umwizofur@%ﬁbh@ b3 2. 1] octyl,
el e ORI T e Vel
e e el pochel g ppih Rt Sublbalibh SRy Fdlidnoffy O R R R © O O
benzimidazolyl, tetrahydroquinolinyl, cinnolinyl, pteridinyl, 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.
Further examples of heteroaryl groups include the following moieties:

YoQooog
|\/uI| @@Q\>

0 2 e oy

Z

Z




and wherein Ris H, alkyl, ‘hydroxyl or represents a conpound according to
Formula 1, and the bond depicted as represents bonding to either face
ofthe bi-cyclic moiety (i.e., endo or exo). R O N 12 Paseghericgf05 WO
021100845 PCT/ US02118548 -10- The term "heterocycl oal kenyl™ is used herein
to representywosddn- aromati c, nonoval ent nonocyclic, bieygldogussey tricyclic
radi cal, containing 4 to 18 ring atons, which may include froml to 5

het er oat ons sel ected from nitrogen, -@xygen and sul fur, and which may be
unsubstituted g substltuted y one or nore of the substituents described

bel ow and whi o] carpén>gar bog cagpon- het er oat om
doubl e bond. enpl ry ]nD ocyc |c het rOﬁgEI | ke i de groups
having from 4- pr e bl.y | | uskg atyesexanpl es of

heterocycloalkdnyl gr gups |ncyude bwt are npt |inmted t& di hydrofuryl,
di hydr opyr anyl ,° i soxa®ol i nyl ,o di hydrepyridylg tetrahydropyridyl, and the

i ke. IIIustratlve exanpl es of heterocycl oal kenyl groups |nclude t he
following: ~_4 and R wherein Ris H alkyl, hydroxyl or represents a
conmpound acc oAl o Forpaia -teroaryl rep eseq;s a group

conprising a ) | en r tricyclic
radi cal, conta Bl o i'qgﬁatc s, lli nclludi ng et er oat ors

sel ect ed fromnltrogen0 A

substituted by one or nore ofothe substltuents descrlb%p bel ow. As used

herein, the term"heteroaryl” is also intended to enconpass the N-oxide

derivative or N-oxide derivatives, if the heteroaryl group contains nore

) th"_"n one mtxmﬁ N n o\eNI\F oxi de derivative may be formnmed)
R 9001
and N 7N

r

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/heterocycloalkenjzl/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:




of the ni t rogen-cont ai ni ng heteroaryl groups described herein. Illustrative
exanpl es of 12 Decenber 2005 WO 02/100845 PCT/ US02/ 18548 -11- heteroaryl
groups include, but are not limted to, thienyl, pyrrolypecidbecagol yl ,

pyrazolyl, fury], isothiazolyl, furazanyl, isoxazolyl, thiazolyl, pyridyl,
pyr azi nywo opgeosas di nyl , pyridazinyl, triazinyl, benzoichidstu gyl ,
napht ho[ 2, 3-b] t hi ant hrenyl, isobenzofuranyl, chronenyl, xanthenyl,

phenoxathienyl i ndoli zi nyl, isoindgkyl, indolyl, indazolyl, purinyl,

iSoquinonI qU|noI yl, phthala2|nyl naphthyrldlny] qU|noxyaI|nyI

qui nzol i nyl 1 Eﬁ%tﬁﬁ%&l@ﬂ ofisuch Houdink in mixed bitind mewmmyﬁmwﬂcrged ayl ,

ci nnol ﬁl{bﬂdeﬁ&tﬁ’)ﬂb\ging car bazol yl, beta-carbolinyl, phenant hr| di nyI ,

-acridinyl, perimdi phenanthrolinyl phenazi nyl, isothiazolyl,
and phenoxa2|qfl IIIustratlve e anples of N- oxi de

phenot hi azi nyl X
derivatives (6 6 \ uetR TV ted to, pyridyl
N- oxi de, pyr I o] I m [ yri\gazi hyl N oxi de,
triazinyl N-oxide™~d soquimo X . . . Further

exanpl es of heteroaryl groups include theRfoIIomnng mnletles 9QVQ-S
N ~ '-~NN~N1NL|, NN RN-~NT" IN\N \N~R12 Decenber 2005

X =

03 \/ \/

Y A\
Qﬁ/ @:}
N and ~X

', wherein R’ is any suitable substituent.

In the compounds of this invention, the alkyl, alkenyl and alkynyl groups may be
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,
heterocycloalky]alkyloxy, beterocycloalkenyloxy, heterocycloalkenylalkyloxy, heteroaryloxy,
alkyIcarbonyl alkenylcarbonyl, alkynylcarbonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylcarbonyioxy, 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,



WO 02/100845 PCTI US02/18548 -12 i 0 ~NNN, \NJ 00 O'j NN~ N0 O and N
wherein Ris H alkyl, hydroxyl or represents a conpound according to
Formula |. The term "heterocyclic" also to enconpassesiMes@mbed2ons and
tri-cyclic heterocycloal kyl/heterocycl oal kenyl / heteroaryl groups, which may
be unsubsto d2abees or substituted by one or nore of thep@ymmgsmnts _
described below. Illustrative exanples of such mxed bi-and tri-cyclic
het erocyclic groups include the follpping: 0 0 0 and 12 December 2005 WO
02/ 1008 Il ustrative exanples of such bonding in

502115548 - 13-
ni xed b.ﬁﬁ‘éﬁg}eﬁ’ﬁ éé’?né’ ﬁﬁ‘ﬁ@?@é?&ém@o@b’dgﬁkﬂcarbmiymm heyichbbhydathing, VWL
and , Vwﬂ@té@bﬁloahlcﬁrbﬁﬁ}ﬁarﬁﬁﬁbt@e@r&xﬁ%&n&faﬁg&} alkylthiocarbonylamino,

cycloatkylthiocarbonylamino, arylthiocarbonylamino, heterocycloalkylthiocarbonylamino,
heteroarylthiocarbonylamino, alkylsulfonyloxy, arylsulfonyloxy, alkylsulfonylamino,
arylsulfonylamino, mereapto, alkylthio, haloalkylthio, aryithio 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. The alkyi, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocycloalkyl,

| heterocycloalkenyl aryl, and heteroaryl moieties of any of the above substituents may be
optionally substituted by one or more groups independently selected from alkyl (except for
‘alkyl), haloalkyl, aryl, nitro, amino, alkylamino, dialkylamino, halogen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, mercapto, alkylthio, haloaikylthio or arylthio groups. .

In the compounds of this invention the substituted carbocyclic or heterocyclic groups
may be optionally substituted by one or more suitable substituents independently selected
from alkyl, haloalkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, heteroaryl, nitro, amino, cyano, halogen, hydroxyl, alkoxy, haloalkoxy,
alkenyloxy, alkynyloxy, alkylenedioxy, aryloxy, cycloalkyloxy, cycloalkylalkyloxy,
cycloalkenyloxy, cycloalkenylalkyloxy, heterocycloalkoxy, heterocycloalkylalkyloxy,
heterocycloalkenyloxy, heterocycloalkenylalkyloxy, heteroaryloxy, alkylcarbonyl,
a!kylokycarbonyl, 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, cycIoalkylaminocarbonyl,
arylaminocarbonyl, heterocycloalkylaminocarbonyl, heteroarylaminocarbonyl,
dialkylaminocarbonyl, alkylaminothiocarbonyl, cycloalkylaminothiocarbonyl,
arylaminothiocarbonyl, heterocycloalky}aminothiocarbonyl heteroarylaminothiocarbonyl,
diatkylaminothiocarbonyl, alkylsulfonyl, arylsulfonyl, alkylsulfenyl, arylsulfenyl
alkylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino,
heterocycloalkylcarbonylamino, heteroarylcarbonylamino, alkylthiocarbonylamino,

cycloalkylthiocarbonylamino, arylthiocarbonylamino, heterocycloalkylthiocarbonylamino,




In the conpounds of this invention, the al kyl, al kenyl and al kynyl groups
may be optionally substituted by one or nore suitable substituents

i ndependently selected from phenyl, nitro, am no, cyanepehalagess,
hydroxyl , al koxy, hal oal koxy, aryl oxy, cycloal kyl oxy, cycl oal kyl al kyl oxy,
cycl oal kwmorzanosss cycl oal kenyl al kyl oxy, het erocycl oal katyuso2/18548

het er ocycl oal kyl al kyl oxy, heterocycl oal kenyl oxy,

het er ocycl oal kenyl al kyl oxy, heteroaryd.oxy, alkylcarbonyl, al kenyl carbonyl,

al kynyl gar honyl. | kyl oxycar honyl ; al kenyl oxycar bonyl, al kynyl oxycar bonyl ,
al kyl caﬁ %@W@?ﬁ%ﬁéﬁ%cﬁj}‘ﬂ%ﬂﬂ?wa agylsulforyloxsir diigisplfonytaminar y| car bonyl |
aryl car QoRwif: hmﬁﬂﬂ%ﬁ%@%%' | k arb I .
cycl oal k Icﬁ?gon on?, Mﬁyc oa k§%§%@%@§bﬁ§hﬁ°ﬁ%f@%%&?%ﬂ@%@Bmﬁy|,
Eet er oal Wélalrﬂbb | @eﬁﬁyh dillesﬂmepaﬁybnma@r, lhae:?o{:(ycioat@t, %E@faml%ri ﬁaaiehé/s'bc ar lbo nyl,
et eroc car bonyl oxy, heterocycl oal kyoxycar bonyl",  carboxyl ,
car bano%rg%e%f%l%bf)v@%%'ﬂeﬂ%ﬁy Highes sepstitaters Brefesterd yswitabla oybstitukmsty | ani no,
al kyny! iaeltiealkyl Callen PRIy R FA Byl Larnino, aryl ani no,
bet er ocycl oal k Ianigb, ﬁ%ﬁ?@&bE?c%%%ﬁ%%%§$§H1 3h$éW%¥% RB%r ni no,
. | é o !
O o oy s, oy dliany iRkl DaBihi, ot
al kyny cycl oa nocar bonyl , cycl oal kenyl am™o,
~aryl ani %g‘ ¢ glgr?) é%ﬂy?ﬁélﬂlgileaygi?& %él"%g}’ Iabitsiecysionls iy aryl, and heteroaryl moieties
~ het er oofahpef theabohve abbaadts ma HOAL s @Bk di al kyl am nocar bonyl,
al kyl ani %gx%hi ocar bonyl, cycl %gelt&ki{ll amMrf\;ot hlﬁlg%dggﬁglgﬁ more ghoupl
aryl ani'f* W#%@h%kﬁﬁéﬁ?mh@%ﬂsd i likwhnmmﬂﬂkﬁmﬁg@nﬂ?HMh?Eo1 . I
het er oanM-a8H0ahLR | a r ni not hi oc onyl, al kyl sul fonyl,
het o1 9L IRSISARLI Ml St LI CA b SLIT s T
al kyl sul f en¥by examplesit ttieayipomals oy ﬂﬁﬁh@xﬂ%ﬁ,%ﬂuﬂﬁhuti%@ﬂeﬂfﬂ& iﬁlﬁ;@f bonyl am no,
aryl carbonyl no, heterocycl oal kyl car bonyl am no, teroaryl car bonyl am no,
dholE: e -
al kyl t AP NRASoRmESe atderst ongisubatituantd othedsbanhaimemosthyl) selected from
aryl t hinglealk LR, Hﬁﬁr | kylt hi gcar honyl.am n
heterroaryl?ﬁﬁ%ﬁ%ﬁ%gﬁyﬁan1ﬁ%gfﬁﬁ&% gﬁ%@@%y E??”ﬁﬁ@?ghmﬁ%W§wwayﬂ, |
al kly |t ﬁ m@wﬂcﬂd hn?lhxit}noali;:yy ﬁgluﬂkﬂma@m,ra%thrmmse@@}aﬁea@h{%#iﬁ&:uﬁd,l hal FEI ky: t hi o,
ary | roar | roups, erein any o e al kyl, al kenyl,
21 iy ny P BRSOl BB kbt S et e mieeriobyepatonyd,
- heterocycloalkenyl, heteroaryl, nitro, amino, cyano, hydroxyl, alkoxy, haloalkoxy, alkenyloxy,
alkynyloxy, alkylenedioxy, aryloxy, cycloalkyloxy, cycloalkylalkyloxy, cycloalkenyloxy,
cycloalkenylalkyloxy, heterocycloalkoxy, heterocycloalkylatkyloxy, heterocycloalkenyloxy,
| heterogycloalkenylaiky]oxy, heteroaryloxy, alkylcarbonyl, alkyloxycarbonyl,
alkylcarbonyloxy, arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl, cycloalkylcarbonyl,
cycloalkylearbonyloxy, cycloalkyoxycarbony}, heteroarylcarbonyl, heteroarylcarbonyloxy,
heteroaryloxycarbonyl, heterocycloalkylcarbonyl, heterocycloalkylearbonyloxy,
heterocycloalkyoxycarbonyl, carboxyl, carbamoyl, formyl, keto (oxo), thioketo, sulfo,
alkylamino, cycloalkylamino, arylamino, heterocycloalkylamino, heteroarylamino,
dialkylamino, alkylaminocarbonyl, cycloalkylaminocarbonyl, arylaminocarbonyl,
heterocycloalkylaminocarbonyl, heteroarylaminocarbonyl, dialkylaminocarbonyl,
alkylaminothiocarbonyl, cycloalkylaminothiocarbonyl, arylaminothiocarbonyl,
heterocycloalkylaminothiocarbonyl, heteroarylaminothiocarbonyl, diaikylaminoﬂ]iocarbonyl,
alkylsulfonyl, arylsulfonyl, alkylsulfenyl, arylsulfenyl, alkylcarbonylamino,
cycloalkylcarbonylamino, arylcarbonylamino, heterocyc]oalkylcafbonylamino,
heteroarylcarbonylamino, alkylthiocarbonylamino, cycloalkylthiocarbonylamino,

arylthiocarbonylamino, heterocycloalkylthiocaxbonylanﬁno,_heteroarylﬂﬁocarbonyla.mino,




“heterocycl oal kenyl, heteroaryl noieties present in the above substituents

- may be further substituted. The al kyl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kenyl , heterocycl oal kyl, heterocycl oal kenyl, arjdpecaspe Jogt er oar yl

noi et.i es of any of the above substituents nmay be optionally substituted by

one or nov@ogoeaps i ndependently sel ected from al kyl (ecwgeptadsey al kyl ),

hal oal kyl, aryl, nitro, am no, alkylam no, dialkylam no, hal ogen, hydroxyl,

al koxy, hal oal koxy, aryl oxy, nmercaptg, al kylthio, hal oal kylthio or

aryl thi [ QUDS, I n gg Cﬁ)rrpounds of this invention the substituted

car bocy@kﬁ%‘l féﬁy ek 8 ﬁ%‘ﬂ’ EYeilbipdfonyleming cargpnl fopplaining, merbapto,t ut ed by one or
nore suilkatate hald ik ol Jy selected fr yl . hal oal kyl ,
al keny! 4 k%gﬁ%%&%@lgﬁggﬁ%ﬁ%@%%@&%&ﬁ’ﬁem wﬁ%‘s@%@-w@w

hleL er oc¥El fm | yh¢teﬂoe1iodxraﬁ@tl ,)hbtﬁroﬂliylt ilzleietiledﬁiréﬁént ifm%k | ové(},ﬂbéﬁ%ﬂps droxyl,

al koxy, oal ko enyl, 0x al kynyl oxy, a enedi oxy, aryl oxy,

cycl oal lfar}ﬁ %]9&1; ,S‘lﬁr’fg%lfegaﬁ%‘i’"ﬁikfﬂ%wﬁ subs %lltéamkléﬁﬁlﬁléﬂwkwylcdﬁkwﬂykmml al kyl oxy,
het er ocgyelogial ket k het ef, ocycl oal kenyl oxy,

het er og%’gl og* keny?%y:aﬁ)ﬁﬁggéﬁh%?ﬂé?%g% 1 Iﬁ?gg%% F]l%(/’f% 5(1‘95%% OXY arﬁoxy,

al ky! oxyelarlkeny heterasridpiy. allybiip) laloalkyhhiplas@ eyl , THRIKYE APy | 0XY,

aryl oxy, yd cyclpal ky] car.bonyl , cycl| oal kyl car bonyl oxy,

cycl oal ﬁ%@é@%a&%%%?%@ a]ﬁglt %‘&Jo &?a‘{/}fe ‘%’3638 RAeties phanyof theyebevgrshistitdenix y |

het er oanayl bexytdaiallp BystinRahe bas .

het er ogycl ialpkyl cgr_bon I 05(5?;2,0 h@?g%ﬁ#’%@?%ﬁ%ﬁggF%%:ﬁeﬁff"mc31,1%10Xy| ,

car barrgé"fﬂ Yloritrp) amipetakylamyne dialkytamiok dtlogens hydrexyl,alidoyy, nloalRexy,

cycl oalm&ﬁg;’ 5*§¥1E€‘f=¥mgﬁ<@9ﬁ%§rﬁa§ﬁ{h?qﬁ cl oal kyl am no, heteroaryl ani no,

di al kyl am am nocar &5al kyl ani nocar bonyl ,

ar yl am nocaffhnspbstithetsathasebleoat kit &ﬁ?pﬁﬁlﬂ@%ﬂﬁ)é'sy?tﬁafc% rdgbﬁmﬁnocar bonyl ,
oa m Nno

di al kyl.am nocar bon al kyl am not hi ocar bonyl, cycC Kyl a I ocar bonyl

r |,
aryl am”h"SPtFﬂnogﬁ FB‘E&%WW TRt Rerherigsdomitiay suitabla ptotéctio@gloomihht is stable to

het er ogfe\hRRb ' - i.al kylam not hi ocar bonyl , al kyl sul fonyl
aryl sul fonél ﬁlg‘%ﬂ%}%gﬁ fg%ih?sear ﬁo S #‘@eng}’f’t,ecmigﬁ{%%ﬁar AR AR
PO

cycl oalskipblsaolnt inthe rdactinn saquehearfienivdthed B @rovidal REREMSEARLIN &ar bonyl ani no,
~het ero?ﬁrz | car boonglg ' % al kiyl t hi ocar bonyl am no, ]

cycl oal K5t EATES -b_‘%’ﬂg YR BYPreAnd b Befhgdsled protecting and
het er ody-plogtiky itBi-ACAPRRMNIATID %ch%%t@?&ﬁ%&fngzgggu%s Xr@v%ﬁ /lcﬁ'gvgr? t405

those skilled in the art; examples of which may be found in T. Greene and P. Wuts,

Protecting Groups in (;'hemical Synthesis (3" ed.), John Wiley & Sons, NY (1999), which is
incorpqrated herein by reference in its entirety. In some instances, a substituent may be
specifically 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 6f '
this invention or is a desired substituent in a target compbund.

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



PCTI US02/ 18548 - 15- heteroarylthiocarbonyl am no, al kyl sul f onyl oxy,

aryl sul f onyl oxy, al kyl sul fonyl am no, aryl sul fonyl am no, nercapto,

al kyl t hi o, hal oal kylthio, arylthio and heteroarylthi o grovR&sber 0BEr €i N any
of the al kyl, alkylene, aryl, cycloal kyl, heterocycl. oal kyl, heteroaryl
noieti eswgoxiseas in the above substituents may be furddrarsomwst it ut ed.
Preferred "suitable substituents” include al kyl, alkenyl, alkynyl, aryl,
cycl oal kyl, heterocycl oal kyl, heterogryl, hal ogen, hydroxyl, alkoxy,

al kyl enedj I, , cycloal k hes er oar yl oxy, al kylthi o,

ol vl Ko O acl P VR g Proferabion isa K- sty R idspordoadiapiiic

het er ocyiglo inalk p nni ' f.an f . above
subst i tilfe ntgfgltJ ﬂrir-g%leutl)lg g?)ﬁl[l)lgsi" %ﬁglb{%?i ?%Egt ?gf‘bus T@gﬁ %)glg%ﬁeé%g?arﬁé?tgl"&iegg%s

i ndepentEbamaje preteeingarbubs suvh anhlkyloxycabbod (dey) Bodi-bit@oxRiboRyl) laky! ani no,

di al kyl am hal oge dr oxyl ,. al koxy, hal oal koxy, nercapto, alkylthio,

hal oal k%?%"ﬁ?"éfbgpﬁé?-% Eh gx‘&?’%ﬁ%@b%lr o EMQG| fél}ﬂf?lw-%%ethw@mfbnmd), of this

i nvent i slkylotyaerbs, Jof r ' : conpri se at
chionhavsahaty gl iy b BT o

| east one substituent (o ’rom hal oal kyl,
A A A I e YA PP o

al oa d [0)4 , t hi oa . hal oal kyl t hj oal kyl ,
aryl t hi ?Q?éﬁ‘ﬁa ?é}’%%;no%ﬁ t&%/%ﬁ%’rﬁ%iaﬁb‘ﬁﬁi%%o%ﬂnmt A &RPRySuitablg Eﬂéﬁj;l . al kynyl ,
aryl, cypbitiradnkyihcludeyphtia aﬁqiﬂawaastaﬁése(mlxﬁ miﬁiémqul»%ﬂgﬁ%? ocycl oal kenyl ,

heteroaryl, pitro, am no, cyan, hydroxyl, "alkox oal’koxy, al kenyl oxy,
al kynyl oxy, @FW&H@H’B@RW‘l glia}'@"dﬁlgfﬁseeﬁﬂhﬂmlﬂnwookmmowdndcbahlks}dhﬁhtkyI oXYy,

- cycl oal%g P I | | oxv.. . het er cl oal koxy .

het er-ocyclﬂ%a %I 2 fﬁ%ﬁﬁ%ﬁ@,ﬂlﬁ?ﬁﬁﬁggg@é@fg@%mﬁgﬁ@ group. KXC}X is mtended
net er 0dyoteonh KO Radivil pire RS 508tk bimsibs it AANBE-YioalBl 0y car bony
al kyl Cﬂ{?&f‘o‘%%llo . aﬂe)(l car bonyl, —aryl car bonyl oxy, aryl okycarbo yl,
cycl oal RyT ‘FB@@ pr heteroarylgagupy | AsYIBBN @s@pa/edéwe@amkm%armm :
het er oafheksRiRONW itudes ’ heter.oar yl oxycar bonyl
het er ocycl oal kyl car Qonfﬁ]?lgﬁgt‘iﬁg%gg%g{%%ﬁ?%%a gé’%{ﬂ"&éf’ﬁéﬁ O?ﬁek%em‘}/ry
het er o &P alkgasxy ixintsudedito mean b a3(F)-R radicah avhesd R isfaguBatiutedk&t 0 (0X0) ,
t hi oke s al kyl am no. .cycl oal kyl am no, aryl am no i
het er oglgsclfbgﬁ"{?g et Wg?ﬁaﬁcﬂ, &y bé‘?’éToﬁm??f’@/Yl orcheteroayyl griuRo “Swlforyl’ #ni nocar bony! |
cycl oalitgidediomearah oBy)- biradivdl ABuNeRA B HHded (oHELaE" LCKE). BRldiy) am nocar bonyl
het eroqgaﬂrz;}m nocar bonyl, dial kyl am™nocar bonyl, ’

0" 1s intended 1o mean an -SO;H Tadical. "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 to mean the radical -SH.
"Alkylthio" is intended to mean the radical -SRa, where R, is an alkyl group. "Carboxy" is




al kyl am not hi ocar bonyl , 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 er oaryl am not hi ocar bonyl ,
di al kyl am not hi ocar bonyl, al kyl sul fonyl, aryl sul fonyl, ;8bkslesuhobeny! ,
aryl sul fenyl, al kyl carbonyl am no, cycl oal kyl carbonyl am no,
aryl car bovgyezamesap, het er ocycl oal kyl car bonyl am no, hetrmasoyissar bonyl am no,
al kyl t hi ocar bonyl am no, cycl oal kyl t hi ocar bonyl ar ni no,
aryl thi ocarbonyl ami no, heteroayyl oaligyl t hi ocar bonyl am no,
“het er oar l‘i‘%‘: ocar bg%r%yldacg no, 12 Decenber 2005 WO 02/100845 PCTI US02/ 18548
- 16- amzi)’%rl ¥ yadical sGQWPH o Kete’ar “oxd” ks intsnded dmykamiha diradical =0, -
aryl sul fTHytedd™Ré - 2l oy Lk i al oal kyl thj o, arylthio and
het eroaryl t hi o %%g@aﬁgégﬁegu%hgﬁo ' tﬁaefb{{]‘l‘%yﬂ?mﬁﬁnﬁ‘iﬁ‘@ﬁ&m ryl,
cycl oalyiral -GEDSELC Jesobmlkylalkylienemdar timem iR iridal PAIBILMIodIRLL he above
sui tabl’e substituents”

bstit . be .furt her stituted. Preferred '
?ﬁcfuhe@#ﬁ@@@%ﬁ@ﬁ??aﬁkinQH@% aélﬁkﬂl{’?’ andysrepraserigdl by thetbendiny cl oal ky! |
het er oaghgenteat ; ¢ I ' : I y
e oal ks R PR N Y RPN e, WAt e
al kyl , TiPRdpdémmean g eddival Halliylarfiewbarein yikiyed iyl are défitled ag Msbvh ahatoar y!

noi et i f.«the above substituents may be optionally substituted by
“one or E rg%n%§§5%§ tﬁoﬂcﬁ%ﬂmgﬂ?@@p’?ﬁn&@t”e@@ﬂ Boup-alAayinocarhogylakykRyd , nitro,

an no, iatidiariubaohe fRak AISIC0INEIACEre A KL bo Bl B0 KOXy,

mer capt.o, al kylthio, hal oal kylthio or arylthio oups. stituents
t hems e PFESItaR Be BEuPcOHY HAMO N ¢ Alkyhenisocatbhutiatiey!'nie iradisd Rfmédhitse

i nvent i t | b rotected-with a suitable protectin )
gr oup ﬁ?gctali@E’g?mﬁ%’g@&%@gg’éw&ﬁo@ﬁgi‘strFPfﬁ?mG@Blﬁlﬂ?erlPoﬁqﬂ\%ge met hodg. The
pr ot ec tirangegeniypesentyin e EEWQHECHJC(@)NHQHE.aﬁ!ﬂ%&dﬁfﬂoﬂ&}g&ﬂmhﬂﬁ feaction

0

_ sequenﬁﬁe %fgﬁt he mei hod. to EDrow de a desired internedi ate t ar get
conpouffiended fomeandhaadica ~elm i O)ptykand is tepresaateti byl theftondipg ot ect i ng and

de- pr ohesicdemeniFrdE Sl SEiTNHGF Si ch. sui.tab r.ot ecti ng groups
~are well Igﬁomtq{rc;s ﬁt“ﬁ%%@?i?%ﬁ?@?ﬁé’ g%ﬂ?ﬁgl}glgm@gy{gﬁ(y ch may be found

in T. Oiendeéioanehnbe Wdical -alkfODRR RpgvHerORPSd RpaeRsmiifdperdéhtingsi s (3°d
ed-), J{Q{)[%ré,%,l QM%D%IQ ri]ssﬁltellv\‘lc%d 3'31%23 the %Iicglh-dRsc, where R, is an aryl group.

"Heteroaryloxy" is intended to mean the radical ~ORgy, 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 Ry is a heteroaryl group.

' If an inventive compound is a base, a desired salt may be prepared by aﬁy 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




I ncorporated herein by reference in its entirety. In some instances, a
substituent may be specifically selected to be reactive under the reaction
conditions used in the nethods of this invention. Undef;bhlaser2005
circunstances, the reaction conditions convert the selected substituent

i nto anoM@i/1884st i t uent that is either useful in an indTarseedsat e conpound
in the methods of this invention or is a desired substituent in a target
conpound. In the compounds of this 4imuwention, R2 and R2, independently or

taken t | e a suitable nitrogen protecting group. As indicated
above, ]?iglt bogé%eS%C ‘3{“; Ay gy EH?E@S Blp@rdings mornbabinm andpipérezingr 4s walchsany

ni t r ogeinonganié @0t deged TRMPsIINR, chiSiubhS i met hods of . preparing.the
conmpounds of _this invention or cnagldﬁbg&%gssg aF‘taﬁeS{“H%smlﬁP@“ﬁ%'f ase inhibitory

conpourfBPef zinchalgminwpe and bikivmmy be used. Exenpl ary nitrogen protecting
car bamate, urea, am de, imde,

groups incl . l.. substijtuted al kyl, ¢ L
~ enam ne, sull$ gcrl%/ ,n@sloﬁifr?%?gth%?oﬁpé’}m i#%’&?”&‘%ﬂ@@%}zﬁﬂmbuﬂshosphoryI,
silyl, depigmiby Redild i Bay MR ®s@bkd PRY lifis FfeRiondLQups.  Exanpl es of
each of these grqups, nethods fqr proteé@?ﬂgtﬁ$ r8§%ﬁqﬁﬁe§@ies using these
gr oups BRACHRSE sEY Terdrhibising therngtivityed Ellpoatgrse bf Bormblatll e whBLEL | €S ar e

di scl osed i pt: 05 WO 02/ 100845 PCTI US02118548 -17- T. G eene
and P. Nut s;R gsép%fﬁ_ﬁée beefgegtﬂ' e %chﬁﬁ‘é(ﬁﬁyga}@ﬂa?@l, hetereeysloalik | v
sui t ablheteracjdioatigayl qvhelkesatyi Eﬂ)uﬁ,fvﬂiéfb%aidsdﬁlbﬂﬁ}rl,e%a&%&%l substituents

tl r

t limted to, carbafate protec ‘oups such as

i ncl ud but . ar.e. no
al kyl o%‘&ﬁ’f’% Ylag*ét.eﬂﬁ.cycl%@ny{ arthgternanyk groap bomyihstimted or aubylitoney agehbony |
(e.g., oﬁb&:m&@a?o\é{iﬁémgﬁ{d@%%{%&p%le&%%%hcyﬂglﬁﬁgﬁj ﬁﬁg%%%ﬁ;m" )

al kyl oxycarbonyls (e.g oXxycC

subst i fipdrexyLailioxy, haloalosy,ialityleyiedionsl aiLﬂﬁ}tiall(y&n&iiowﬁﬂyI%, @&g;iu@?,”w met hyl ),
en an

benzyl _and.suhstituted. benzyl), and the |ike. 7" taken
t oget hgﬁl%}lg@m&’i %YQB%EEW?‘%% elalgenyiadicony hsteseaydipalkepi t abl e R2/ RZ'
subst i beterotyloaltglal@e ,ﬂi&ieﬁfb{rélﬂilﬂéh R 2N
(dial kylsilyl)) ethy tne) . The t e?’ngﬂ'hﬁtaef‘%’ggﬁaﬁﬁ%&%moﬁ%|h8“’f°F‘%’L?P%sent chl or o,
f I uor o2 kprERRAYioRy; asriearbontylaiyt hetndasylcarbonyloxy, alkylamino, dialkylamino, keto,
alkylsulfonyl, arylsulfonyl, alkylearbonylamino, 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;




"Heterocycle" is intended to nmean a heteroaryl or heterocycl oal kyl group.
"Acyl" is intended to nean a -C(O-R radical, where Ris a substituted or
~unsubstituted al kyl, cycloal kyl, aryl, heterocycloal ky}; fteddetg60ar yl
group. "Acyloxy" is intended to nean an -OC(O-Rradical, where Ris a
subst i t utvemloxwosamsubsti t uted al kyl, cycl oal kyl, aryl, betesetssss oal kyl or

heteroaryl group. "Thioacyl" is intended to nean a -C(S)-R radi cal, where
Ris a substitut ed or unsubstitutedy@l kyl, cycloal kyl, aryl,

het er ocycl o ¥ et eroaryl group. " Sulfonyl " is intended to nmean an
-SQ2- bi r adi tat® H-msiyt. &yl or nrepyl, itherecieid meshyhestiy! anprogyDis wisutatiuedlor " Sul f 0"

i s i ntepgrfuta %o?ﬂydr%"' radl cal. "Hydroxy" is intended to nean the
radical -OH "Amn dm no" is intended to nean the radical -NH2.

"Al kyl am no" isR ended to nean the radical NHRa, where R is an al kyl
group- "Di al kyl " is intended to nean the radical -NRaRb, where Ra and
Rb are each i ndepen en Iy an al kyl group, and is intended to include

het er ocycl o I t aken together, forma

~heterocycl i gkirl(%/ng that ‘i”l?ﬁf?lﬁgeés ﬁﬁéo%frﬁfﬂ@rﬁmbﬁ%@ﬁsmdamen@ﬂy i s intended
t o meanseldeeedrtivgi Badgen Gyl, MBS, BRoxkyS halddlk ry al koxy
groups | ncl ude net hox%et hox ]kﬂ pro oxy@ﬂa&d’kﬁs}%&ppgﬁyje%ﬁg&éﬁ al koxy"

gr oups lilﬁéfeﬁél%nﬁﬂymmlk&amw ylagpirfo; alkylthi¢ anddhatoalighitis; " Al koxycar bonyl " is
intended to Not d O ORa, where Ra is an al kyl group. :

"Al kyl sul fonzr%% §6§ glaarg%’rrean the radical -SO2Ra, where Ra is an

al kyl group. R 1$\H§<yl ened| oxy" is intended to nean the dival ent radical
-0ORa, O Whl h]%‘ tgonde to adj acent atons (e.g., adjacent atons on a |
phenyl or 4} e indapeadently sedectedsfrom Howerettailianti gr oup.

"Alkylamno r ¥ e radj,c HRa, where Ra is
an al kyl g?glfga)ﬁ hrez'illf‘%} nﬁg&ﬁ%car%gﬁw‘% h'élfag?“lf gﬁg]é’gniod‘%?g%\f?eg‘ﬁle radi cal

- C( O) NRAIRH-mathel andRxi hahodaeﬂal}ib are each independently an al kyl group.
"Mercapto” is_ i ntdendehd to the radical -SH "A kh/l thio" is intended to
~nean the radl tRI%“8k "W’FéF‘éU pdive peapplite ogphappaceu@allpastiye silior12 Decenber
2005 WeblRagie1RH&a45 PCTI US02118548 -18- intended to nmean the radical -C( O OH.
"Keto" or "oxo" is intended to nmean the diradical =0. :
In more specific embodiments, this invention relates to compounds of Formula I,

above, wherein:

R'is phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tetrahydrofuranyl,
furanyl, thieny) or tetrahydropyridazinyl, where said phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl,
pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl is
unsubstituted or substituted with one or more substituents independently selected from alkyl,

haloalkyl, halogen, and hydroxyl; 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;

R%is H, methyl or ethyl;

X

\e
|

N . |
Xis , wherein R” is H, halogen, or alkoxy;
Zis S, 0, CH, or CFH;




"Thi oketo" is intended to nean the diradical =S. "Carbanoyl" is intended to
mean the radical -C(ONH2. "Cycloal kylalkyl" is intended to nmean the

radi cal -alkyl-cycloalkyl, wherein alkyl and cycl oal kyf; REgndebdsned as
above, and is represented by the bonding arrangenent present in the groups
- CH2- cycweheueases or - CH2- cycl ohexene. "Arylal kyl" is pomwsorsgsgt o nean the
radi cal -al kylaryl, wherein alkyl and aryl are defined as above, and is

r epr esent ed by t he bondi ng arrangenent. present in a benzyl group.

" Am nocar bo b kel intended to nmean the radical -alkylC(O NH2 and is
repr esent ed ﬁtﬁ%%oﬁ?&ﬁ#gﬁ%ﬁ% g8t nt present in the group

- CH2CH2C( O) Nt¥and RALIKL 5’?‘% intended -to nmean the radical
-al kyl C(O) NHRa, vvhere Ilmé n Pﬁ%bﬁj Bmﬁt%l is represented by the
bondi ng  ar raRgeery, presenticaly actthae ngptBulte oEbAARR Rl iR salt or

" Al kyl Kﬁ’,’? ntxl a?rzn noal kyl is intended to nean the radical
-al kyl %) yl and is represented by the bond| ng arrangenent present

in the groupn plekRbiGh&et&hbodie H@gﬂr Lhonyl aI intended to
-mean the radi cal gﬁ O)I(\)II R@tl y\'in an pé‘“édé EF ndently an
al kyl gqbQYRsWh'emnyl oxy" |s intended to nmean the radical -ORS, where R is an

~aryl group. o1 r,0 on ended to nmean the radical -ORd, where Rd
is a heteroay sll_%ef“gu%ﬁ ¥9qu3§|1§)3“ uted, with @Bel o rBorsehstitubrs r adi cal - SRS,

wher e Rndepsnde tleelecied HpPalks] Hﬁfo@&?ﬁr }; l%,lo" is intended to nean the
radical -SRd, where Rd is a het éroar yl I f an inventive conpound is a
base, a desKr &tk Gals alkenyl geumwr@@f(é@IMylagwu;summlsad alkefiyi olaliyp@yn i n the

art, 'kféu:ﬁqw%%h‘?%{]ﬁ%ﬂ (%h I1{‘§:‘rl’e}e ase with an inorganic acid, such as

hydroch ic acl ulfuric acid, nitric acid, phosphoric
- acid, and tmeﬂelshéaﬂceﬁbﬂ owki&ayﬁgoﬁ;s BaRkbsfled ori%‘é%}uﬂ:@id T8he G figld. i efic
‘aci d, cini¢c acid, mandelic acid, fumaric acid (e aC|dF pyruvic
aci d, ﬁ?bmﬁﬂVWﬁmhlycollc aci d, sallcyllc acid, pyranosidyl acid, such
as qucuronRqugld or galacturonlc acid, al pha- hydroxy acid, such as citric
acid or tartaric¢ acid, amno acid, such as aspartic acid or glutamc acid,
aronatic acid, h as benzoic aC|d or cinnamc acid, sulfonic acid, such
as p-tol uenesul acid or ethanesul fonic acid, or the like. If an
i nventive conmpoind j§ s.an acid, a desired salt may be prepared by any -
suitabl e mpthodKno elh%_xarh including treatment of the free acid
with an inorganic or ofg il
Zis§;

R’ R* R®, R® and RY are each H; and
VRé and R’ are each methyl;

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




base, such as an amine (primary, secondary, or tertiary); an alkali netal
or alkaline earth netal hydroxide; or the l.ike. Illustrative exanples of
suitable salts include organic salts derived from an ne meighsrBoch as

gl ycine and arginine; anmonia; primary, secondary, and 12 Decenber 2005 WO
02/ 100843VPez1NgEH2118548 -19- tertiary am nes; and cycdtGTUSKisses, such as
pi peri di ne, norpholine, and piperazine; as well as inorganic salts derived
from sodi um cal cium potassium nmagR2si um nmanganese, iron, copper, zinc,

al um nu i L) Speci fic.emhodi ment f the conpounds of this
i nvent | gﬁy ?*3%5 o delne Rk %‘ﬁ*ﬂ%‘é{g%e*&@m{f?a@aﬁwmmm@tips prespotinghe be
descr i bedloveFmbstitmeanpteubstiniied byoHRdk i 1 useful for
i nhi bitin ﬁ%&f ctj vi t;/l_ olf HI V)?%?ot_ gggbegroﬁ%@?ﬁ%ia%ntﬁ%g%%g@/gsmﬁﬁ%ﬁei n: R is
a 5- or hé% @Wabalﬂﬁmege@lky&an@wd@ékymmo,@gﬂog@ahmmn,,au@wl ,
het er oc -kenyl ..or. .het erqaryl group, where said-
cycl oal %gilomggz%l%{gﬁ%ﬁaﬁ}&égﬁ; ) m’ﬁ'&%&?‘%&%f’@aﬂrﬁ&‘%’%‘%ﬁ%r ocycl oal kenyl or
het eroaryl gROus@ shisstimesi eyl ettiuph bstistBbHehthks hé%‘%gf ﬁ&g&u&r} oore

a ylI, am

substituyents.in endent|y sel ected fromalkyl, ; 0, cyano,
hal ogen mm'ﬁ? ?HP%&E‘%&&'&RM group a1 Habriéipd orurieyhstitusadiphriyylatkynyl group;

di - hal oal kyl ' , |.oal ko cygl.oal kyl al koxy,

cycl oal kenzl g%rg b%%%%ﬁ%égwgll %ﬁlﬁﬁ) OlgrLp éﬂ%ﬁ@ﬁo&{ﬁ?ﬁaikew or

het er oceengalkyyyl grdapsiys sthizheodeyehabdisamydiayy, het er ocycl oal kenyl al koxy,
het er oar yl ox 7; F’ﬁl kéllea%blon I ox?/, aryl carbonyl oxy, heteroaryl carbonyl oxy,
al kyl ami no, Qi 2 kN RBY! Kk BrwyL whetesrid methyhwthyl ermpyopyliisfuosupbtituted or

al kyl casibertytedfwithhalo odhjfebbti 0, hal oal kyl thio and arylthio, wherein any of
~the al kyl, al kylene, aryl, "cycl oal kyl, heterocycl oal kyl, heteroaryl

noi eti es present""\'g the above substituents may be further substituted by
one or nore gro@gﬂdependent |y selected fromalkyl, haloal kyl, aryl,
I

nitro, amno, al ;ﬁgo, di al kyl am no, hal ogen, hydroxyl, al koxy,
i O S i e DR
al keny| seieisd fromdralogen, sikpls balvalk i chliedxy iRsdabky, ybiedh oA kioRy, P,  Wher ein
sal d Al ooy Mol RO, ali1adind BYkyidnaPak i 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-methy! and tri-halomethyl;
provided that said 5- or 6-membered mono-cyclic heterocycloalkyl,
' hete;ocycloalkenyl 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 )
provided that said substituted phenyl group or phenyl moiety of said substituted
phenylalkyl, phenylalkenyl or phenylalkynyl group is substituted by one or more substituents -

R other 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,




straight or branched chai ned group, and where said substituted al kyl,

al kenyl or al kynyl group is substituted by one or nore substituents

i ndependently sel ected fromam no, cyano, hal ogen, hydr @xXybembal XY,

hal oal koxy, aryl oxy, cycl oal koxy; cycl oal kyl al koxy, cycl oal kenyl oxy,

cycl oal kemybrdobsaxy, heterocycl oal koxy, heterocycl oal kydrabdesrxegss

het er ocycl oal kenyl oxy, heterocycl oal keni al koxy, heteroaryl oxy, alkylam no,
di al kyl am no, al kyl sul fonyl, aryl sulfxnyl, alkylsulfenyl, arylsulfenyl,

al kylthio, hal ogl kylthio, arylthio and heteroarylthio groups, wherein any
of the ﬂg'l”%lf?x?@ kﬁ@’éﬁ?l")’a agiley rycloatkexy, cyadgalityiaditoy cycloglkénylickeny|

Dbove. sl kol A B B el B B RE b et o oups |
i ndepenbeervéyglontkemdalioakyf evoaaylby, alkbiokBahy olkyl A M-AD8H, al géﬂﬂ%z)ogy al koxy,
er WO

hal oal kox al kyl thi o and hal oal kyl t hi o groups; 12 Dece
02/ 1008%%%‘?*?35@632‘?%@ xyszaflom&argwl, Kycloatiofsarbonys ¢ygloatkylembapydxy, wher e sai d

i oy AR e GO B fctcf NIRRT bt o bonyP? el S Rlboiibn o
i ndepenkrierodyyloalgleabomd, Heronydadio@rrbonplbky hetetoaycRalkyytycadbiyexy, hal oal koxy,
Y e B o . BRES M iy et amnamisonie, | 5 1 %,
=, o sk om et SRR Al O 70,1
di hal 0_qy@koﬁl;(yla@mcqrbxpnyharmmvﬂbpnyl,.haterocycloalkylaminocarbonyl,

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 Be 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: -
o R'is phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tetrahydrofuranyl,

furanyl, thienyl or tetrahydropyridazinyl, where said phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl,

pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl is

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

haloalkyl, halogen, and hydroxyi;




or a prodrug, pharmaceutically active netabolite or pharnmaceutically active
salt or solvate thereof In nore specific enbodinents, this invention
relates to conpounds of Formula I, above, wherein: R ispfh&Rydes pyrrolyl,
pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tetrahydrofuranyl,
furanyl , wWohe2a0es4s or t et rahydropyridazi nyl, where sai d ymmgt/issgyrrol yl
pyrrolidinyl, isoxazolyl, pyrazolyl, thiazolyl, tetrahydrofuranyl,
“furanyl, thienyl or tetrahydropyridagi-nyl is unsubstituted or substituted
with one or re supstituents independent]y selected from al kyl,

hal oal kyl, HaI'bYBPsIyizd Pﬁw@wgr;oumlw saidlieyb miofetpt e daid swbptitutgd oup, a

subst i t ghpoaip e I )up, or a substituted or
unsubst?lzu?e@?lgm%gpgﬁé%?gg%%’g&%ﬁ? séﬁﬁd al kyl, al kenyl or al kynyl
group is a RtisHj ghthylpethpirapaipell whérakai theiyD byl @pebpphie ifsubindeSotbst i t ut ed
al kyl, alﬁgﬁ%é gﬁ %{ééﬂyl group is substituted by one or nore substituents
| ndepen é’{ ¥ Qﬁr from cyano, hal ogen and al kylam no; R2 is H, nethyl
or ethyl; X is g wherein R is H, halogen,.or alkoxy;. Zis S, 0, CH2 or

CFH, 12 Decerrber,\ 5 WD 02/100845 PCTI US02/ 18548 2I- R3, R4, R5, R8 and
R8' are each H; and|R6 and R7 are independently selected fromH or nethyl;

or a prodrug,. ph uticall . act I ve nmetabolite or pharmaceutically active
salt or sol¥Vite thereofWherain Br isfthhalegens peatkdxiyc enbodi ments, this invention
relates to f rmula |, above, wherein: R is phenyl, where

sai d phenyl%ﬁgggégiﬁéhﬁﬁz wi th one or nore substituents

R, Rd, R, R® and R¥ are each H; and ‘
R®and R” are independently selected from H or methyl;
provided that R is selected from isoxazolyl, pyrazolyl, thiazolyl or
tetrahydropyridazinyl, where said is 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




i ndependent|ly sel ected fromalkyl, halogen or hydroxyl; Rz is a Cl-C6

al kenyl group or a Cl-C6 al kynyl group, wherein said al kenyl or al kynyl
group is a straight or branched chained group, and wherg s8intbedobenyl or

-~ al kynyl group is unsubstituted or is substituted by one or nore hal ogen
substituBteioR®?s is H x \ Xis , wherein RX is H Zdussisis R R, R38
and R8" are each H; and R6 and R7 are each nethyl; or a prodrug,

pharmaceutical |y active netabolite og5 pharmaceutically active salt or
ecifically, this invention relates to conpounds

' h f. | . -
3213:‘/3} e$ t%%ﬁ%?‘b’i“fhif‘ﬁr’fgmgﬁﬂa Ay Md[WbClﬂwrwoﬂbﬂWd?Ey’FOﬂmg?O ; I kgl;;;le,
wher ei ng | 5 = £ no-cycli,c cycl o , . .
ar ;lr ?I %@ngaﬁ)éﬁ’ggﬁﬁﬁﬁn%%’?%@g aﬂl‘ﬁégf{rﬂe“@f’f’%@?@%‘&f ?Fthéﬁ%p, wher e sai d

c
cycloalkyl,I€¥3H9mmhﬁnybmyhryl, het erocycl oal kyl, heterocycl oal kenyl or
heteroaryl group is unsubstituted or substituted with one or nore
substituents in ndently selected fromal kyl, haloal kyl, am no, cyano,
hal ogen, hydroXyl, Jal koxy, hal oal koxy, al kyl enedi oxy, di hal oal kyl enedi oxy,
aryl oxy, cycl oalpo H; cycl oal kyl al koxy, cycl oal kenyl oxy,

- cycl oal kenylsgiskoxy, Het emeryfkRoR <OXY, het er ocycl oal kyl al koxy,
het er ocycl oal kenyl oxy, heterocycl oal kenyl al koxy, heteroaryl oxy,
al kyl car bonyli8Ryr Oamnd car bonyl oxy, het eroaryl carbonyl oxy, al kyl ani no,

i i . | car bonyl ar ni no, al kyl t hi o,
hat oal kyl ¢ i Rak Ayt Kt BB Bt Decemper 2005 ’

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 sterecisomer of each chiral center present in the compound. Preferably,

| however, the inventive compounds are used in optically pure, that is, stereoisomerically pure,

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




WO 02/ 100845 22 PCTI US02/ 18548 any of the al kyl, al kyl ene, aryl,
cycl oal kyl , heterocycl oal kyl, heteroaryl noieties present in the above
substituents are substituted by one or nore groups independamntlyossel ect ed
fromal kyl, haloal kyl, aryl, nitro, am no, alkylam no, dialkylam no,

hal ogen, wo/nonsyd , al koxy, hal oal koxy, aryl oxy, nercaumysoaidsy t hi o,

hal oal kyl thio and arylthio groups; R2 i.s a substituted phenyl group, a
substituted phenyl al kyl group, a sulgstituted or unsubstituted

phenyl al ken g substituted or unsubstituted phenyl al kynyl group;
where sal¢ "éﬁ“f?yWﬁl EF’&%’H&PPSS%’“’&W‘?&?PHWP@W apd madings offenayiomeky | |

pheny! adis@Mydmes. T ht, or branc ed chain
noiety; R2' is H, l%le}?%bﬁldwﬂmis Iwe%&ﬁl% &%ﬁéedqggwﬁow ALY BfRyl or
propyl @ § enestiemericelly auﬂ/umd:asismbmemauypukey\oﬂdnbdmiueupﬁerbmgtrn@mm}r purd X is

wh t t t dependent | l'ected f

nal oger 2 bS it BEePt Y & q??ﬂ%ﬁ%ﬁ%@l&‘yn e s empphic oxy, i
hal oal kya , | kyl t hi z
halgal sl opsh g B S0 IR 200 DT 2

sel ect S EHbatamsallyentiegily: puamuata&landltmamlg thesdepmpelaas iy 5e! ected from H,

hal oge al o- net al o-nmet hyl, and tri-hal onet hyl ;

pr ovi derbg aﬁ%ghwszg?ogﬁ g)%%?mémﬁﬂﬁ%’@ﬁ Serepisemers, “Ffi‘fdéﬂgdéiﬁ@?i‘émﬁ

 het erowmgomwemﬂalmcdaa;eerwmgmﬂ@ deM AR Bind BARE WO het ef oat oms,
or provi d&% at said al kyl, al'kenyl or alkynyl noiety of said substitut ed

pheny| dFSRiption/separation afq@mon@nc pHixtes ickyla yhrogwiogpphysandubst i t ut ed by one or
mor e s URRhiAHEsHS- SRS, (G usefil methods may be found in "Enantiomers,

Racemates, and Resolutions," J. Tacques et al., 1981, John Wiley and Sons, New York, NY,

the disclosure of which is incorporated herein by reference. Preferred stereoisomers of the

compounds of this invention are described herein.
Especially preferred embodiments of this invention comprise compounds, wherein the

stereogenic centers (chiral carbons) have the following designated stereochemistry:
R¥ R?
R® X 0 /
0 o N—g?
PN v
R1
OR®
R* /%Z
RS

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

RE R?
R® X o) /
‘ O (8} N*—-—..RZ'
J @
R ﬁ N RS
OR®
R")\\Z

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

stereochemistry:

designated stereochemistry:




hal o or keto; or provided that said substituted phenyl group or phenyl
noi ety of said substituted. phenylalkyl, phenylal kenyl or phenyl al kynyl
group is substituted by one or nore substituents ot herjdhai.shabhe or
nmet hyl , where said one or. nore substittients is independently sel ected
from haw@aizit§m45 hydr oxyal kyl , al koxyal kyl, cycl oal koxpgahisyl/issas

al kyl carbonyl al kyl , hal oal koxyal kyl, aryl oxyal kyl, al kyl thi oal kyl

hal oal kyl t hi oal kyl, arylthioal kyl ,-2Aanoal kyl , am noal kyl ,

al kyl am noal kyl, al kenyl, al kynyl, aryl, cycloalkyl cycl oal kenyl

het er ocycl oal kyl heterocycloalge I, heteroaﬁyl nitro, am no, cyano,
hydr oxyl , al koxy, hal oal koxy, qéaegber 2005 WO 02/ 100845
PCTI US02118548 - 23 alkynylo ed| XY, ronxy, cycl oal koxy,

cycl oal kyl al koxy, cycl oal keny, c oa e W al koxy, heterocycl oal koxy,
het er ocycl oal kyl al koxy, hetgrocy | oaljkendxy, ¢ er ocycl oal kenyl al koxy,
het er oaryl oxy, al kyl carbonyl, al kyl oxgtar I al kyl car bonyl oxy,

aryl carbonyl , arylcarbonyloxy, aryl oxye#r hofiyl , cycl oal kyl car bonyl ,
cycloalkylcarbonyloxy, cycl oal kyoxycar boRy|I , heteroarylcarbonyl

het er oaryl c Q%g heter aryloxycarbonyl heterocycloalkylcarbonyl
. heterocycl o H%P@*B@V@ﬂ@&lkyoxycarbonyl car boxyl ,

_car banoyl , fornyl keto thloketo sul fo, al kylam no, cycloalkylanino,
aryl ami no, het -@ ycl oal kyl ami no, het eroaryl @ o, di al kyl ani no,

_ aIkyIanlnocarbonr ., cycl oal kyl am nocar bonyl , /3 ylanlnocarhpnyl
heterocyc ylifany Eﬁ%rbonyl het er oaf yl nl o?.rbo yl, _
di al kyl 0g r Prot hi '8 i '8 € % not hi ocar bonyl ,
aryl ani no odérbmn@é’ cycl oal k ' nﬂth@pd@r iyl
heteroarylan1nothlocarbonyl, di al kyl am not hi ocar bohyi , al kyl sul fonyl ,
aryl sul fonyl, alkylsulfenyl, arylsulfenyl, a | car bonyl am no,

cycl oal kyl car bong no, arylcarbonylanino
het er ocycl oal kyl bonylarnlno het er oay yl car o ylag o, G,

alkyltmfoc rbpn ; cycloalkylpalo arfbo
aryl t hig i I €Foal k | ar 0 -an¥no
het er oar y&tHi o ara@dyUQﬁﬁno kyl sul f ony}”hﬁg ul'f o oxy,

al kyl-sul f onyl am no,




aryl sul f onyl am no, nercapto, alkylthio, haloal kylthio, arylthio and

het eroaryl thi o groups, wherein any of the al kyl, al kylene, aryl,
cycl oal kyl, heterocycl oal kyl, or heteroaryl noieties piaseilsdimot he above
substituents are unsubstituted or substituted by one or nore groups
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R6 and R7 are independently selected fromH or nethyl; provided that Rz is
‘selected fromisoxazolyl, pyrazolyl, thiazolyl or tetrahydropyridazinyl,.
where said is isoxazolyl, pyrazolyl, thiazolyl or tetramsitapyogazi nyl is
unsubstituted or 'substituted with one or nore substituents independently
sel ect ed W @nmoosa$ kyl , hal oal kyl , hal ogen, and hydr oxylpomiusm/i824si s a
substituted or unsubstituted phenylal kyl group or provided that R is
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W is H nethyl or ethyl; R« Xis wherein R is H Zis Sor 0; and R3,
R4, R, R6, R7, R$ and R8' are each H or a prodrug, pharmaceutically
active metabolite or pharmaceutically active salt or splpwad@etdigy eof. Al
conpounds of this invention contain at |east one chiral center and nmay

exi st aswaizgisas st er eoi soners (e.g., single enanti omarcanz/ssagl e -

di astereoners), any m xture of stereosisoners (e.g., any mxture of
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term"racemc" or "racemc mxture" refers to a mxture of equal anmounts of
enantioneric 12 Decenber 2005 WO 02/ 100845 PCTI US02/ 18548 -26- conpounds,
whi ch enconpasses m xtures of enantioners and m xtures gfp&ehKadtiiogreric
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be obtai ned synthetically, according to the procedures described herein
using optically e or substantially optic pure material s.
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Exenpl ary conpounds of fhis i nvention include: HO HO -27 HO HO
PCTFFJSOZ%SSZE CF3 HO HO HO HO 12 Decenber 2005 WD 02/100845 -28 HO N HO HO
" HO HO N NH2 HO HO PCT/ US02/ 18548 OH 12 Decenber 2005 12 December 2005

WO 02/100845 PCT/US02/18548
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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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acetates, propionates, decanoates, caprylates, acrylates, formates, isobutyrates, caproates,
heptanoates, propiolates, oxalates, malonates, succinates, suberates, sebacates, fumarates,
maleates, butyne-1,4-dioates, hexyne-1,6-dioates, benzoates, chlorobenzoates,
methylbenzoates, dinitrobenzoates, hydroxybenzoates, methoxybenzoates, phthalates,
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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intended use or mode of administration. Acceptable methods of preparing suitable
pharmaceutical forms of the pharmaceutical compositions may be routinely determined by
those skilled in the art. For example, pharmaceutical preparations may be prepared following

- conventional techniques of the pharmaceutical chemist involving steps such as mixing,
granulating, and compressing when necessary for tablet forms, or mixing, filling, and
dissolving the ingredients as appropriate, to give the desired products for oral, parenteral,
topical, intravaginal, intranasal, intrabronchial, intraocular, itraaural, and/or rectal
administration.

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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aqueous liquid suspension. A dose of the pharmaceutical composition contains at least a

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 wiII 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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for actst 1?@ o henrerheapre ket pribrda ubee icloroAdthiane €1H,aL,) @as of t he

conmpouRasna frdh Balcium hydride prior to use. Flash chromatography was performed using silica

gel 60 (Merck art. 9385). 'HNMR spectra were recorded at 300 Miiz 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.




Formula | and their pharnmaceutically acceptable prodrugs, salts, active
netabolites, and solvates nay be perfornmed according to any of the

general |y accepted nodes of adm nistration avail abl e t opthes®easkéd | ed in
the art. Illustrative exanpl es of suitable nodes of adm nistration include
oral , na¥«Q21geedenteral, topical, transdermal, and reck@busodzssidecenber 2005
WO 02/ 100845 PCTI US02/ 18548 -35- An inventive conpound of Formula | or a
pharmaceutical ly acceptable salt, pr3drug, active netabolite, or solvate

t hereof may be adm nistered as a pharnmaceutical conposition in any

phar maceut i cal m r ecoghi zaly to the skilled artisan as being suitable.
Suitabl e phaFeeeyti cat™forge inacl ude solid, semsolid, liquid, or
| yophilized plAations, E'ﬁch as P tabl ets, powders, capsul es,

suppositories, suspensions, |j posorres and aerosols. Pharnmaceuti cal
conposi tions ]of the inventi or? may al so include suitabl e excipients,
diluents, vehicles, and carriers, as well as other pharmaceutically active
agents, dependl ng upon the intended use or node of adm nistration.
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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, |




treating AIDS or ARC. Additionally, the present invention is directed to a
phar maceuti cal conposition conprising a therapeutically effective anount
of a conmpound of the present invention in conbination ydmbddender 2005

t her apeuti cal Ia/ effective anount of an HI 'V infection/AIDS treatnent agent
sel ect ed QB34 an HI V/ AIDS antiviral agent, 2) an ROWySopssecti ve agent,
and 3) an i mmunonodul ator. The present invention also includes the use of
a conpound of the present invention3s described above in the preparation

of a nedi caneqt _dw@r (a) inhi bitincg H V protease, (b) preventing or

treati ngiolon Dby H No *reating AIDS or ARC. The present

i nvention fur#ner includes t se of any of the H V protease inhibiting
compounds af the present ifpvention as described above in conbination with
one or nore HV 12 Decenber 2005 WO 02/ 100845 PCT/ US02/ 18548 - 36-
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METHOD D: REPRESENTATIVE PROCEDURE FOR CONVERSION OF
ALCOHOLS TO AMINES.

| o .
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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




enmul sion, soft gelatin capsule, sterile injectable liquid (e.g., solution),
or a nonaqueous or aqueous |iquid suspension. A dose of the pharmaceuti cal
conposition contains at |least a therapeutically effectiMmg.aiRuats of the
active conpound (i.e., a conpound of Formula | or a pharmaceutically
accept abl¥O8H1P845 pr odr ug, active netabolite, or sol vateCwbssessshy , and
preferably is made up of one or nore pharmaceutical dosage units. The

sel ected dose may be adninistered té0a nmanmmal, for exanple, a human

- patient 3@oRsReqd, Jredj ated by .inhi.bition of H V protease
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rectally (for exanple, as a suppository), parenterally (by injection) or
continuously by intravaginal, intranasal, intrabronchial, intraaural, or

i ntr aoc WETHOYW PSREPRESEN | ' unt" is intended to
mean the anount of an ﬁ§g%ﬁ%%%§$bbﬁ%émgﬁﬁg$§@ ed to a mammal
i n need MK:OBOLS T@BROMIDES:nt to effect treatnment for disease conditions
al | evi ated by he inhibition of the activity of one or nore variant of the

H V protease. [The anmount of gi ven conpound of the invention that wll be
therape?glb' y effect] ¢l | vary dependi ng upon factors such as the
parti cular comnpound, t#e di sease condition and the severi ty thereof, the

identity Iof the mammal i12 need thereof, which amount may be routinely
determned by artisans. The conmpounds of this invention are also useful in
the preparation and execution of screening assays for antiviral conpounds.

. For exanpl e,¢; 147 t,his inventiqgn are, useful for isolating
enzyne nut an%lgb?ﬁgtl?gg?gagildgq bd ?1’[6 “%%“rrﬁi%‘ﬁ %%OP%ZH&QTOPB& Q%t%éa bobher ful 12
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Furt hertm) & F)hhe cog&ug‘p’gs of this invention are useful in establishing or
det er mi HPRGYIPRESPRnA & i 1 Bobdissolvedin GHChI(80 mb) whskddeddrepsies. €. g., by
conpet | Thyfixtird MaDillowRB 10 FRAMStothisn & fastshlSy budvent ign, are
commercial products to be sol d ?@? %%s&gg%&&ﬁ%ggg‘?d overmight! The
2Cl> was removed in vacuo and the crude residue was loaded directly onto a flash silica

gel column and eluted quickly with 20% FtOAc/hexanes. The solvents were removed in

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

.89.

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

Br/\lf\ -—_:-(BOC)ZN/WA - TFA.HQN/\(\
1 2 3

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%).




GENERAL SYNTHETI C METHODS Pref erably, the inventive conpounds are prepared
by the nethods of the present invention, including the General Mthods
shown bel ow. When stereochem stry is not specified in ¢hpgegalgesructures,
either stereocenter may be utilized. The follow ng abbreviations also
apply: BOYO¥WE85 hut oxycarbonyl), Ac (acetyl), Cbz (berzayisoxyssea bonyl ),

DVB (2, 4-di met hoxybenzyl ), TBS (tern-butyldinmethylsilyl), TBDPS
(tent-butyldi phenyisily[), M (nethéinesul fonat e), Ts (toluenesulfonate),
Bn (benzyl), r v \V |ons were perfornmed in

sept um seal & ggélrg(t%end e@éa srl‘n%t 0%8@"[”?1 %%%Fté‘ aclﬁlf(gar'@o}ﬁ unl ess

ot her wi mmoﬂméd:Hzglzl(ziO:mUm liredd at &ﬂ&%ﬁtttémﬁagu@glvgrﬁ{é}ms THE Ee%cﬁed as received

fromtheir respective suppliers with the | ow ng “excepti ons

Tetr ahy‘&P‘ES‘FE 4 CC(HPFIﬁW%@ vacgp & give @@Wn%sﬁtsa@eﬁmmuhympnenﬂmmkg)yl prior
to use. Dichloronethane (CHZC12) was distilled fromcal cium hydride prior
to use. Flash chromatography was performed using silica gel 60 (Merck art.

9385) . METHMD (B REPRESENEATEVE PROCEDUREFORREDUCTR) r@gfa Vari an
UNI TYp Chenmical shifts are reported in ppm (S)

downf | gﬁgoﬁg‘gﬁﬂ?&iﬁg Gﬁﬁ'&@rsrﬁa‘fH@RﬁﬁﬂNM’l&N ane, and coupling constants

are given in nonfrared absorpti gqp spectra were recorded using a
Per ki n- @P%Ner FBFP%Nsnef er. Elenental analyses were
perfornmed by At tic crol ab, , Norcross, GA. Melting points are
uncorrected. All 1P2' am ne vari aQts mentioned in General Methods A-E

descri bed herei nbelow were either purchased and used directly or
. synt hesi zed as follows. METHOD A: REPRESENTATI VE PROCEDURE FOR REDUCTI ON OF

KETCNES TOC‘%"%Q'IS(Q 01125 %&%”B was %1sscﬁve n %2(5&9 8%41:115L) agc? pal\iladlurlflci OI%USOZ/ 18548

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.



6, 7- D hydr 04- (5H) - benzof uranone (1) (1.00 g 7.34 mmol) was di ssolved in

nmet hanol (55 nL). The m xture was cooled to 0 OC and NaBH4 (0.31 g, 8.08
mmol ) was added in portions. The reaction was stirred {Xbecduthrabts 0 C at
which time the nethanol was evaporated. The residue was dissolved in EtOAc
and pour 80 02i0B4NaHCO3 (saturated aqueous) and extr ack@Euusm/igssEt OAC (3 X
10. rrL) The conbined organic extracts were washed with brine (10 ni),
passed over a short plug of Na2SO4s-dhd concentrated in vacuo to give 2

(1.01 gy as a pale yellow, thick oil, which
was of su??ﬁ@eﬁ?%@ﬁ%gg;y}g%m@ﬁéggﬁ%&@ IOISIQ:Ep wi t hout furt her
puri fi cALDEHYBES T AVENGA:/ hexanes): 0.53. METHOD B: REPRESENTATI VE

PROCEDURE FOR REDUCTION OF ACIDS TO ALCOHOLS. O HO" ' r --Y HOI 2 Tiglic
acid (1) (20.0 g, 0.2p0 nmol) was di 'sl@fn ved in ether (80ml) and added

dropwi se over 30 mng to a su§p nsioniffof LiAlH4 (15.0 g, 0.417 nol) in
ether (80 m ‘ﬂgﬁdthe nl‘hxture o) owed to warmto room
t emper at ur e. E\&J i\'&? re=—eo0lF ’ C ard quenched
slowy by the addition of H20 5rr1) 15%Na0—|(@ ) and H20 (15 ).
The reaction mixlure was filtered 2o renove the gragul ar precipitate and
washed thoroughly with ether. The filtrate was washed successively with IN
HCl, NaHCO3 (saturated aqueous), and brine. The conbi ned organic | ayers
vvere dried obgiroxyb&tie Anttoclt@eeTig s a0 7 GitPp
E’Nﬁf‘q‘ - but -.2-en- - ol )&; asIﬁé cl elg?mgll (%@r%éy%rﬁ%waSNETHw C

REPRES At OI-*’R@:E%?@ Pengpdicle RHNOLES 147 GRr) 16 MeUH Decenber

2005 Q1024130 Q841 8 135 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.




OH --- - - HO 2 PCTIUS02/ 18548 3- Hydr oxybenzyl al cohol (1) (0.500 g 4.03
-nmmol ) was dissolved in DMF (2 nL) at anbient tenperature. Ethyl brom de
(0.900 nmL, 12.1 nmol) and finely crushed K2COB (2. 78 (12 BRerdberittd ) were
~added and the reaction m xture was stirred for 5 h. The DV was then
renmoved WP QRHEWH and the residue was partitioned bet weRGr/godMesstand H20, and
extracted with EtOQAc (3 x 10 nL). The organic | ayers were washed with
brine (10 nL) and passed over a sho3- plug of Na2SO4. The solvents were
rennveohgidgn%/\,gggg to give alcohol 2 (0.55 g, 90% as a pale yellow, thick
oi |, which s of sufficient quality to be advanced to the next step

wi thout further purification. Rf (40% Et OAC/ hexanes): 0.69. METHOD D:
REPRESENTATI VE '!'«.,ma‘ei.n*; CONVERSI ON OF ALCOHOLS TO AMNES. 1 2 H2N 3
3- Et hoxy- phenyl - net halj (13 (1.23 g 8.08 Mol ) was dissolved in CH2CI 2 (10
m.) at anbi rat yr.e and. di phenyl phaosphoryl azide (2.67 g, 9.70
mml ) and 1,%%%@%%?3{7@ frgmy displace e?fr?%é@md*‘e‘ﬁé*‘(l@b%zﬁhrpmﬁlemﬂimim) wer e
added. B amiinetay desciibed 18 tefhb ' tine th Cl 2 was

removed in vacuo and the cr uggaPIég c%edﬂcmt%;smggllfﬁpﬁ%ﬁgtefmg%%ﬁ% Et OAc and
H20 and™E%ed SkabevehipliowedbraestylBion (wothnd H abdve agbBOCHEsoRi gﬁé{hd‘dp | ayers were
washed a%‘;ez Rrvidéﬁdés}rgdﬁ%i);le passed over a short plug of Na2SO4, and
concentrat ed i n vacuo ro ‘give a yellow oil that was | oaded directly onto a
fllash silica gel colum and was quickly eluted with 10% Et OAc/ hexanes. The
- sol ven&% &e&ﬁe renpved in vacuo to give azide 2 (1.43 g, 84% as a

 col or | &¥2mplq A3Gfixamply A3 and Brerpledd0 0.79. 1- Azi domet hyl - 3- et hoxy- benzene
(2) (1.19 g 6.71 mmvol) was dissolved in McOH (1 -
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Amines were generated from conversion of the corresponding primary alcohols as
described in method E above. Displacement of the bromide with di BOC amine and

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

Example A39

HZN/\©’N\

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

: Example A34

HZN/\%

Amine was generated by reduction of the corresponding 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.




mL) and pal | adi um 10% c) on activated carbon, wet (20%in weight) was
‘added. The reaction was hydrogenated for 30 mn at 40 PSI in a Parr

Hydr ogenat or, The bl ack suspension was then filtered thuugl-Cospact ed
eelite and the nethanol was renoved in vacuo to give am ne 12 Decenber 2005
WO 02/ 10084%/19¢8%5 US02/ 18548 -40- 3 (0.88 g, 88% as a pel/esogassiow, thick
oil, which was of sufficient quality to be advanced to the coupling

‘ reacti ons without further purificatiéh. METHOD E. REPRESENTATI VE PROCEDURE

Cﬂ\lﬁﬁﬁggygz ALCOHOLS TO BROMDES. HOgr 1 2 G s-2-penten- | -ol (1)
(1 00 g, I) and carbon tetrabromde (3.85 g, 13.9 znrnol) were

di ssolved in CHZ 75 m). The m xture was cooled to 0 OC and

tri phenyl phosph 3.65 nL, 13.9 nmol) dissolved in CH2Cl 2 (50 nL) was

added dr opwi T e m xture was allowed to warmto roomtenperature and
was stirred %Wreﬁvaa BETer O@ﬂmmzeanmdmmwm avids dRadoction df theecidr ude

resi due g/@gc ash 1.l ca m and el ut ed

qui ckl yavvl t #bg%%%%?%gi%r@w %gfo e f@a%g]re élﬁﬁwg“di mgethpdEyo to gi ve

br oni deat®v¢ gav Shayring8yproaide Convekibessihy Bloatidd © 19 drim S@Eﬁjarﬁlﬁg@ B ERS) ON OF
ERSI

Et OAC/ hgxane THOD F. REPRESENTATI VE P
DE@ ?Bcﬁﬁﬁgcrﬁﬁfhm FaboveBoo) 2N " -i- TFA.HZN .1 2 3 A nmixture of

brom de 1(3.00 g, 20.1 rrm)l) di -tert-butyl -i m nodi carboxylate (4.8 g, 22
mmol ), and K2CO3 (3.10 g, 80.4 nmmol) in DW (30ml) was stirred at anbient
t enper afxpneple Ad2

sl

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

0

Amine was generated by L1A1H4 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.)




overnight. The m xture was partitioned between IN HCl and Et OAc. The
organic |l ayer was washed with H2O and brine, then dried over NaSO.
Concentration in vacua affored a yellow oil which uponiiwdidvecab on by
flash col unm chromat ography (hexanes to 5% Et OAc/ Hexane gradi ent) yielded
prot ect elVEI1AB4R as a clear oil (2.0g, 35% . 12 Decertmavusaffs4s\O 02/ 100845
PCTfi 1S02/ 18548 -41- A m xture of the diBOC amne 2 (2.0 g, 7.0 mmol),
trifluoroacetic acid (2.7 rrm|,-35-Afwl) and CH2CI 2 (40 m) was stirred at
anbi ent Ecxgg@ &{1 gire overnight. The reaction mxture was concentrated in
vacuo to give the TFA salt of (E)-2-nethyl-but-2-enylamne (3). METHOD G
REPRESENTATI VE PRGGEDVRE R FREDUCTI ON OF AROVATI C NI TRO GROUPS BY

- HYDROGENATI ON. NO NH A@ 2>LBCD N (12 1- _ (802N 1 2 Conpound 1
(2.04, 5.79 nmmol) was drés® ved in EtOQAc (20 nlL) and pal | adium 10% on
activated carbon, wet (20%in weight) was added. The reaction was
hydrogenated for 4h at 45 PSI in a Parr Hydrogenator. The bl ack suspension

was then fi IAﬂnmdwaslgémén Mﬂﬂﬁ%ﬁéhyoﬁcﬁb& ﬂ&h%@bﬁtﬁémﬁﬁ&ﬂ@gg}mg&s removed in

vacuo to ive ine 2 (1.65 g, as a
gedure escnbed 1n method I above 88%

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 mi) 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-D1methy1-th1azohd1ne—4—
carboxylic acid (2-chloro-ethyl) amide 3 as a clear 0il (0.39 g, 5%)




yellow, thick oil, which was of sufficient quality to be advanced to the
acetyl ation reactl on wthout further purification. METHOD H

REPRESENTATI VE PROCEDURE FOR ACETYLATI ON OF AN LI NES. {¥hbefembb3663) ON'
~(BOC)2N 1 2 NHAC Aniline 1 (1.65 g, 5.12 mmol) was dissolved in CH2Cl 2 (25
m) at aNPe¥m00845 enperature. Acetyl chloride (0.48 g, HTIUsomRS4S) and

N, N- Di i sopropyl ethylamne (0.79 g, 6.14 mmol) were added, and the reaction
was stirred overnight. The CH2CI 2 wak -renoved in vacua and the crude

resi due was pardht.i bet ween Et %KHSO4 and extracted wth
EtOAc (3 X fgér%?&@%%glgosﬁ%?rﬁgr&pﬁfe‘g%ﬂeéc ‘racts were washed with NaHC03. (
saturated aqugous, 10 ni), brinej(10 nmi), and dried over Na2SO4. The

sol vent renoved in eggua;lQ gi ve an orange_si!l which was of

suffi mgznt quality to be aH%/ nced to the ne’)'h”r}gt\ggkwthout further

puri fi caffempie AR (50% Et OAGixeplaa®s) : 0. 42. IRakmegber 2005 WO 02/ 100845
PCT/ US02/ 18%% 42- NETHOD |: REPRESENTATI VE PROCEDURE FOR REDUCTI ON OF
ALDEHYDES TOPARPRe&mIRgspvere ppepared according to Carlsen, H. J., J. Heterocycle Chem.

1997, 34, 797-806.

H2N><\\\.N

Example A4l

The above amine was prepared according to O’Brien, P. M., J. Med. Chem. 1994, 3 7,
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 o
| 0
R
>I\OJLN—5)LOH N HN— R
- ’ R, T % F
s/( 2 (S/T R
1 2 3
. o 0 . ~ ' 0 o 0
N N o + 3 = HO N N R
0 H on H L AT
| | OH N X Re




3 Hydroxyl am ne hydrochloride (758 ng, 10.7 mmol) and pyridine (2.16 nl)
was added to a solution of 2,2-difluoro-5-fornyl benzodi oxole (1) (2.00 g,
10.7 mmol) in MeOH (10 nl). After 18 hours the MeCH was pRemyéesdos N vacuo.
The reaction m xture was diluted wth EtOAc and was washed sequentially
with H2OWO@Mesy CuSO4, and brine and then dried overCTs®DBs48The sol uti on
was concentrated in vacuo. The hydroxy imne was purified by colum

chr omat ogr aphy usi ng 20% Et OAc/ Hexat®ds to give 1.37 g (64%yield) of a

whi t e i i h bj ected to .LAB reductj descri bed ab
Yo br ovi R tet{B35miind, 1R o5 oS Fiaie® 530S Gfovnciiedeapoipiene.
cor r es pthiwatolitineurboRyIR: seldbR csiplEa4e MR SR8 akas #‘E&%}ﬁ&d%gm%ﬁﬁ&g gted by

al kyl ati on of 3-hydroxybenzyl "al cohol w th ethy om de" as escribe in
met hod ERERAIVE steBPraseRsd Thy prosess drchidentragfmenhef IalvitloR i the prebdnes aheithe as

- d ib ' i ded desired am ne.  Ex |l e_A43 H2N Am
vas. geraper bR B S BRI mE i rNGm s By FBlom do a5
Lhe ‘@l kyhgbiuny SagesttainlibyEDE0RIRAENIRL P HAOPERonAPHRIBIRLA, 33 HEN 1K

PCTI USO%;Lé&é%4§FO Ani ne was generated fromdi spl acenent
3-nitrd i GEalgompoynds Brepusitic eithes bylBasbehiveritdgrphpsrthod F above.
- Reduct igh.ekivi Appi tro moiety to the aniline

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.




~(method G above) followed by acetylation (nmethod H above) and BOC renoval
- (method F above) provided desired am ne. Exanple A36, Exanple A37 and
Exanpl e A40 H2N "GF3 H2N~~' H2N Ami nes wer e gener at ed f {ofa.goRvRG8i on of
the corresponding primary al cohols as described in nethod E above.

Di spl-aceMn$2/18#84% he brom de with di BOC ami ne and deprou/esseigsm with TFA
(met hod F above) provided the desired am nes. Exanple A39 H2N Am ne was
gener at ed from 3 di met hyl am nobenzyt 4&l cohol as described in nethod D
above. Eﬁ% 2N Am ne was generated by reduction of the

corresponhdl ng rret ester to the primary alcohol (Wpf, J Og. Chem
1994, 59, 4875- 86 . Conversion to the brom de (nmethod E above) followed
“by di spl acenent wi t h di BOC am ne and deprotection (rmethod F above)

provi ded desired am ne. 12 Decenber 2005 WD 02/ 100845 - 44 anpl e A35
PCT/ USOZ/ 15 H2 ~ Am ne generated from thegco pondi, ng

car boxyl} @}1 duct | Ony, ¢ acid as descri bed“| n e above
fol | oned by brjmide i spl acene ¥S descri bed h eav gave the
primry brom Aconver si on of broni dé toLﬁ rrary am néa f ol | oned
t he procedure d% ribed in net above. Exanpi 42

o N @S\(k_)k
Yﬂ)*ﬁ 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

OH H2N Am ne was generated from 3-benzyl oxybenzyl al cohol. Conversion to
the azide and reduction of both the azide and benzyl protecting group were
acconpl i shed using nethod D as described above w th | ongeeealtydbegenat i on
time. Exanple A44 OH H2N Am ne was generated by Li AlH4 reduction of

2- cyanopW@dnog4sudenan, S. M, et. al. J. Med Chem 1PT3(USIBI854252-3.).
Exanpl e A0 HN OH Am ne was generated fromthe condensati on of

o-t ol ual dehyde wi th 2-am noet hanol -409cl | owed by reduction with sodi um

b h 2367-74.). 12 Decenber 2005 WO
0(2);20)6(8%15 p%ﬁflﬁg%tzﬁ%g ﬂ"reﬁ?\é@ggﬁ‘iﬁ@ﬁaﬁlqufﬁ W@ﬁ%ﬁ@ﬂé&%&d )trgmdt he

Tkt & re described in
method | ab e B e 1O ik Gy Rai S, a0 o ] BT e

ani mat i Nq’éfﬁ S?ilifb(ceraiﬁlmsﬁsdmthﬁljllal déhpaas w(lsﬂnembvecFHy&Iaﬁh 1987, 320,
647-54 -(ﬂlromatography (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 mmot).

The reaction was stirred at room temperature overni ght then partitioned between IN HCI (10
mL) and EtOAc (10 mL). The organic layer was washed with saturated NaHCO;, dried over
Na;80, and concentrated to a residue which was purified by flash chromatography (60%
EtOAc in 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 (DMSO-dg) 8 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, LH), 6.54 (d,
J=7.5,1H),5.34 (d,J= 6.0, 1H), 5.13 (d, J = 9.0, 1H), 5.02 (d, J= 9.0, 1H), 4.60-4.30 (mn,
4H), 2.81-2.68 (m, 4H), 1.81 (s, 3H), 1.78-1.60 (m, 4H), 1.48 (s, 3H), 1.45 (s, 3 H); Anal.
Caled for C34HioN3058+1.5 H,0: C, 64.95; H, 6.73: N, 6.68. Found: C, 64.88; H, 6.31; N,
6.18.

Example A2: (R)-3-((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-

8_/!1\
X

- White solid: mp 108-110 °C; IR (neat, cm'l) 3310, 2965, 1644, 1586, 1531, 1455, 1'359;
1284; "H NMR (DMSO~ds) & 9.37 (s, 1H), 8.40 (t, /= 6.0, 1H), 8.09 (d, J=8.1, 1H), 7.31-
6.52 (m, 12H), 549 (d, /= 6.0, 1H), 5.12 (d, J=9.3, 1H), 5.00 (4, J = 9.3, 1H), 4.44-4.35 (m,
3H), 4.42 (s, TH), 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 (5, 3 H); Anal. Caled for CyoHyN3065+0.75 H;0: C, 63.50; H, 6.41: N,
6.94. Found: C, 63.60; H, 6.23; N, 6.80. |

benzylamide

I




Exampl e A49 N2N--N-'Cl Am'ne was generated on the thiazolidine core as
foll ows: Di phenyl chl orophosphate (1.0 nil, 4.2 nmmol) foll owed by
triethylamne (0.59 m, 4.2 mol) were added to a cool pdhedenfBe0bsut i on of
BOC-DMIA 1 (1.0 g, 3.8 mol) in EtCAc (10 m). The m xture was stirred for
1 h and XORWVLWS time triethylanmne (0.59 m, 4.2 mmolHCT/EsN1888shanol ani ne
(0.25 M, 4.2 mmol) were added. The reaction was |left to stir overnight at
anbi ent tenperature and then partitif®hed between IN HO and Et QAc. The
organic layer was washed wi th NaHCO3(saturated aqueous) and brine. The
organic |layer was dried over Na2SO4 and concentrated in vacuo to a pale
yeI | ow Ehd followiig exapleswase ls&%aﬁré&slymglkbcfﬂauﬁym@d oug}%@ggoq,g ubif ﬁi) for 45 mn
- roomtemt)era,ture The nixture was concentrated Tnh vacuo ang

reS| duai®dEFie 3pEe darti ti oned between IN NaOH and Et OAc. The or gam c | ayer
was extracted with INHC (2 x 20 m). The conbi ned aqueous | ayers were
made basic with IN NaOH and then extracted with Et OAc (3 x 60 nil). The

or gani cExmpies&M)Gs-@aHMxyxet fj.’.l]i ydi8xy-Slinde igﬁ, %&;}, A boxy grgﬁliggcent rated

|nvac$hyﬁ| 31‘\‘3 5- Di et hy thIaZO|Id

 (2-chl oF Bhawipprtanar-§5- dmathylthipzedidingid-cathoxgic gcxdaaﬁ@thoﬂ;zbmpﬁmr 2005 WO
02/ 100845 H2N -46- The followi ng am nes were prepared as described: Exanple

A31 0 PCTI EJSO2/ 18548 The above am nes were prepared according to Carl sen,

H- J., J Heterocy Chem 1997, 34, 797-806. H2ZNK N Exanple A4l

0 o) 0 o~
HO@‘L [N; N"—,)L f[\{V\@
OH ks/f ,

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.

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

/8—)1\
LGEHT

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,




The above am ne was prepared according to OBrien, P_. M, J Med. Chem

1994, 37, 1810-1822. HN 1 Exanple A7 The above am ne was prepared
according to Weinheim G Arch. Pharm 1987, 320, 647- 85%centbermdpanl Met hod
A H2N Exanpl e A32 Exanple ASB8 ON. 1 +4z 3 0Ho OH+ 3 ----- ---~ HO |
HJ- }~NWORIEHS T 5 12 Decenber 2005 WO 02/ 100845 POICNSOH2NEEH48 - 47- The
synt hesi s of conpounds with the general structure 5is as follows. The
boc-protected thiazolidine carboxyiflc acid 1 is coupled to the requisite

am nes . 8.5% (gl A ag ] des_ ' t wo_ st ocess. The process
(el ude }EaREI PE SR ES-Bo. 1L SHede e B FIGEE 202 T,
di_pge'ng-éméﬂémhﬁéphﬁﬂéddw =%ﬁﬁ.0;n{)%jp.g@d,6@énégmgg[ ,gﬁ),rmtglt@_@ﬁ)’s:cjl 1; oni g .
aci d. npo are obtaine a - medi at ed coupl'i’ng”o an
foll Omkgﬁkfsﬁ%%agfﬁcgffor CaaH34F3N3 058S: C,%.M; H, 5.44; N, 6.67. Found : C, 61:03;

H, 5.56; N, 6.51.

- Example A5: 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

' O O 0] CF3
OH QS/(
F

"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

- o { o o |
Ho\é/\(ﬁ N_E)LH/\Q\
‘ GTRNG o | o

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




of the P2 phenol. Final conpounds were purified either by flash

chromat ography or preparative HPLC. 0 HNAO 'S~ + 6 48 OH5 9 An
al ternative approach to the general structure 5 is as f olbeusber I0be
thiazolidine ester 6 is coupled to acid 7 under carbodiimde reaction
condi ti oS0 0¥Me4Pting in product .8 which is convertedPGUMISHD by mild
base hydrol ysis. Acid 9 is conbined with various am nes, using

di phenyl phosphoryl azide, followed by2¢cl eavage of the P2 acetate to yield

final c eunds T¢ r flash
clhromat gg? ﬁhy 5?68r4e%§§%?%%@?j Z‘atgpeh%gﬁcpéotﬁsé ).3221865245 - 48
Speci i d-AEHhGIOA, Jo= B2, IE)OHAD Y. 4DIAN 126, 43:8@1dTPj;rlsusg)¢gé Jﬂsqﬁﬁ Eega(g{?
6 5ocner mot s O o P A S A B Y. A PR, 8 o 3101 1 3, mphn

il ort Do - 2E). def2ds,3H)21. 48 @; mauammmy naphhal en- 1
yl') - am dRMS (ESI) i / z caled for CapHaNs06SNa (M + Na)* 614.2301, found 614.2305; Anal,

Caled for C2HyN3068+0.75 H0: C, 63.50; H, 6.41; N, 6.94. Found: C, 63.65; H, 6.43: N
6.74. '

Example A7: 3-[2-Hydroxy—3-(3-hydroxy—Z-methyl-benzoylamino)—4—phenyl—butyryl]-
S,S-dlmethyl-thnazohdme—ci-carboxyhc acid methyl-(2-methyl—benzyl)-amlde

H OH QS/(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

H OHQ/(




The title cdrrpound was prepared as follows. -
(R) -5, 5-Di nethyl -thiazolidine-3,4-dicarboxylic acid 3-tent--butyl ester 1
(0.3 g, 1.15 mmol ) was dissolved in EtOAc (3 L) and codl Bgertgr 905 C,
D phenyl _chl or ophosphate (0.26 nmL, 1.26 nmol) was added foll owed by TEA
(0.18 nL,“FO%?I%E%mI). The reaction was stirred at 0 GIISHBM48and treated
with (S)-1, 2,3, 4-Tetrahydro- 1-naphthylamne (0.19 g, 1.26 mmol). The
reaction mxture was stirred at rooTﬁJt'enperature overni ght, then
par ti t i Ine@atee ke ™ N sbS300052990)213 ( ) r9GRILC, | aver was
washed wi th saturat e%zl NaHCO3, br’l) ne?’d]ﬁ?’?%ﬁ%\}égy’%%cﬁ%(@@ﬁ@éﬁrat ed to
a | i ght® 99613, dW).8144.(t, Tl 9% § (1)1 8. 1858 OF (el 2HD] 73409 3 GhinSSHO), 8.931ng1'= FoQAc (5 nl)
5.3

and the I to f hanesul fonic acid (0.36 ni, mol ) was added
and t he]@ﬁﬂg?%h}o_\l\ggﬁ@’i &%e& 211? g &), 4P (A5 i-BidBsS. 12 (ddnJ 507 88m

t enper alHly, @.51 ar31(h; arHhegsn xy - 809! | 0 nched with 5%
Na2CO3 :&#5 L) th(tan S(stract ed%e%}??%tl%%égﬁé%?r{%’?’}]%hlglzﬁé%q‘cuﬁl yer was

washed ¥k HighiGaled foirGsehibsad,: Nele@@4d En6il. OHR0E NaL 2Tl FomdMaguagio gi ve 3a
as a yeé?)ﬁ?qi?l. The yellow oil 3a (0.34 g, 1.15 nmol) was di ssdlved in

Et OAc (1Z27°nl) . "AMB- AHPBA 4 (0.40 g, 1.09 mmol) was added fol | owed by HOBt
(0.15 g, 1.09 mmol). The m xture was stirred at roomtenperature | h, then
cooled to O T. DCC (0.24 g, 1.15 mol) was slowy added as solution in

Et OAc (‘%“ﬂl)l? AR (A%19- 2ty dneay Felfil-(hy droxy-2-eretiei pheiyd)-aemad@ Pecenber

- 2005 L | /18548 -49- stirred overnight. The m xture was
fil te\r/\gélggé]}égg ﬁg@fl :Bﬁ%n g?‘%m%‘?“\kﬁ%‘é‘&%%}?ﬁ%ﬁf@ﬂélfeﬂﬁhé), sat ur at ed NaHCO3

(10 nl)rifiooroveetildentylamidei ed over Na2SO4 and concentrated to give a crude
white solid (contaminated with DCU). The DCU was renoved by fl ash

chr omat ogr aphy (30% to 50% Et OAc i n hexanes) to provide a white solid,
whi ch was dissol vy in MOH (2 nm.) and treated with 4N HO in 1,4-dioxane
(0.26 nL, 1.1 mol he reaction was stirred at roomtenperature overni ght
then partitioned hetween |N HO (10 nL) and EtQAc (10 nmlL). The organic

| ayer 2@5 shpd Mty satjurat ed NaHCO3, dried over Na2SO4 and concentrated

N

toar 8 Nﬁ\@y fl ash chromat ography (60%
H =—H
| | on LX™ CF,

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 (d, J = 7.7, 1H), 6.54 (d, J= 7.3, H), 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.




Et OAc in hexanes) to provide the title conmpound as a white solid: np =
125-126 C, IR (cm ') 3320, 2932, 1704, 1644, 1530, 1454, 1361, 1284; 'H
NVR ( DMBO- d6) 8 9 36 (s 1H), 8.28 (d, J= 8.6, 1H), 8.212Pagdembdr2085 8, 1H),
7.35-6.91 .76 (d J=8.0,1H), 6.54 (d, J=7.5 1 H, 5. 34 (d,
J=6.0, ¥ 2’10%“4513 (d J=9.0 1H), 5 02 (d, J = 9. OPCHU$qp/18548 60- 4. 30 (m
4H), 2.81-2.68 (m 4H), 181(s 3H), 78160(m 4H), 1.48 (s, 3H), 1.45
(s, 3 H; Anal Cal cd for C34H34NBEHS: 1. 5 H2O. C, 64.95; H 6.73; N, 6.68.

Found:
(%mS ((%as R) 2- g&ty) %’%ﬁyﬁf@& '?Igy‘%oﬁ%fzﬂwthﬁlmw met hanoyl j -
am no) - mefhanoyl] -ammoaﬂeahe):ysbﬁamym)s mméthymmzbmnae-ﬂa%&ﬁwkd -acid

3- met hox benz de ite solid: rip 108 110 C IR (neat, 3310,
2965, 1%%212 %,3?4551 1359, 1284; 'H NWR ( DMBO- d6) s 9.37 (s, 1H),

8.40 (t, J= 6.0, 1H) 8.09 (d, J=8.1, IH, 7.31- 6.52 (m 12H), 5.49 (d,
J=6.0, 1H), 5.12 (d, J= 9.3, 1H), 5.00 (d, J = 9.3, 1H), 4.44-4.35 (m
3H), 4.42 (s, 1H), 09 (dd, J=15.0, 6. 0, 1H), 3.69 (s, 3H), 2.87-2.67 (m
2H),1.82 (s, 3H), 49 (s, 3H), 1.34 (s, 3 H,; Anal. Calcd for
C32H37N306Sp. 7§ HZ0: oC, 63.50; H~6.41; N, 6.94. Found: C, 63.60; H 6.23;
N, 6.80n4pl2{Detiener jI2005{W0. 02 0845 - 50 PCT/USO2118548 The fol |l owi ng

exanpl es p¢§p e tH*le Speci fic method outlined above using the
requisite ne 2. G e A30 (R)-3-(2-Hydroxy-3-([I.-(3
hydr oxy- 2- et hyl - pheny - met hanoyl | - am no} -

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

2-mathq§é\]benz | am de White solid: np = 123-125 C, IR (cnf') 3318, 2965
1644, 15 1SG-de4 9. 30861 H)1 26t J 14801 HY. 8361,/ MMRH),IMBQadb) S 9. 36 (s,

1 8. 5. . 7.39-7.13 6H) ,
6H295 6. 7%%1%’??17'@{" 1%3 é?z((é“ 2§ﬁ 77"957 IJ‘l(P& 69%.63@) &= ﬁi 1@(,@.761@},:35')13 (d, J
9 o 1H|)H) G5O, L6 7.5) HH9 502 @D 6.4, 145, £.68 (dlih0.3 14550218, S oA, 3- 78 (s,
2444 %H‘)‘ 2.84-2.66 (m, 2H), 1.81 (s, 3H), 1.57 (s, 3H), 1.45 (s, 3H); HRMS (ESD) 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-

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.

benzylamide




2H), 1.81 (s, 3H), 149(5‘ 3H). 1.32 (s, 3H); Anal. Calcd for
C32H37N306S-0. 75 H2O C, 63.50; H, 6.41; N, 6.94. Found: C, 63.68; H,
6.20; N, 6.54. Exarrpl e A4 12December2005

3-(2- IIydroxy [1-(3-hydroxy-2-nethyl - phenyl ) - met hanoyl | - ami no} - 4-
phenyl bW%des 5 5 di met hyl - t hi azol i di ne- 4- car boxy| iRETAIH18548
3-trifluoronmethyl- benzylamde HOL N-LM CF3 H OH ¢ Wiite solid:
=108-110 C, 1R (cm') 3308, 3065, 164% - 1540, 1456, 1362, 1329, 1284, 1165,

112510 (D t,J-60 1H), 8.12 (d,
2, ko AR MO i 33 Bt Sy mibyt phomp)-meinguei gaminei -5t
6 96 6 pireng rbutan ey)- S,S-dYxﬁelitﬂl—tlﬂazeh&n@A-&i?b@?H@ﬁ@@Q-ﬁ%?ng) }(}?e&g{_%00845
PCT/USO€/185b48 -51-- 1H), 6.53 (d, J=7 H) , J= 6.0, I H), 5.14
(d; J engylamidgy (g j= 9.2 111). 4.53.4.41 (m 4H), 4.22 (dd J=
16.0, 6.0,1H), 2.86-2.66 (m 2H),1.81 (s, 3H),1.49 (s, 3H, 1.31 (s, 3 H;
Anal . Calcd for C32H34F3N305S: C, 61.04; H, 5.44; N, 6.67. Found : C
61:03; H, 5.56; .51. Exanpl e A5: -
3- (2- Hydroxy-3-{[ -hydroxy 2- met hyl - phenyl ) - met hyanoyl j ani no) - 4-
phenyl - but apoy}) - 3, Spdi nBéhyI -thi azol i di ne-4-carboxlie acid fluoro
trifinogonme hy- en yl a de O PH NVR (DVMBO-d6) S 9.33 (s, 1H), 8.69 (t,
J=5.6, 1 : ? 5.50 (d, J= 6.0, 1H), 5.22 (d, J= 9.3,
1H), 5.06 : J— 90181 §IJB('4 6Q0-4~36 (in, 5H, 4.50 (s, 1H), 2.89- 2.67 (m
2H), 1.83 (s, 3H), 3H), 1.39 (s,  3H); Anal. Calcd for
C32H33N305SF4: C, 59 34 H 5.14; N, 6.49; S, 4.95. Found: C, 59.06; H,

5. 31:
NHI\?ME%DM%O d6)6933 (s, 1H), 8.65 (1, J=15.9, 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. Calcd for C3H33N3058F,: C
59.34; H,5.14; N, 6.49; S, 4.95. Found: C, 59.26; H, 5.35; N, 6.23; S, 4.69.

>

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

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

-
=

OH(

"H NMR (DMSO-de)  9.38 (s, 1H), 8.37 (t, J=5.5, 1H,), 8.12 (d, 1H, /= 8.2, 1H,), 7.33-
7.13 (m, 7H), 6.94 (t, 1H, J= 7.7, 1H,), 6.84-6.79 (m, 3H), 6.54 (d, 1H, J= 7.3, 1H), 5.48 (d,
J=6.6,1H),5.12 (d, /=92, 1H,), 5.00 (d, 1H, J=9.2, 1H), 4.49-4.42 (m, 3H), 4.32 (dd,J=

- 14.8,6.2, 1H,), 4.09 (dd, 1H, J = 14.8, 5.3, 1H), 3.47 (s, 3H), 2.87-2.68 (m, 2H), 1.82 (s, 3H}, -

1.48 (s, 3H), 1.32 (s, 3 H); Anal. Caled for CsH3N3048,: C, 60.07; H, 5.83; N, 6.57, Found
C, 60.25; H, 6.13; N, 6.74.




Exanpl e A6:

(R -3-((2S, 3S)-2-Hydroxy3-{[ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) - net hanoyl ] -

am no} - 4- phenyl - but anoyl ) - 5, 5-di et hyl -t hi azol i di ne- 4- c@rbexytet WoACI d

4- met hoxy- benzylam de HO IR (neat cm"')

3335, 292&%241:9,0 516, 1463, 1374, 1285, 1249, 1172, 1118; ' H MMRUSOUDMED- d6) 8 9. 38
(s, 1H, 8.37 (t, J=5.5, 1H, 8.12 (d, J=8.2, |IH), 7.33-7.13 (m 7H),
6.94 12 Decenber 2005 WD 02/100845 1USCR118548 -52 (t J=7.7, 1H,

6846E§a.ﬁ 1 5.4 = 6.6, 1H), 512(d
J= 9.2 ﬂ? Al %18 ﬁg%’?’é)dz '39"5"’?‘?(%%6[}'%%'}%%‘% gf'ge(qﬁwl Y'}'4 32 (dd, J =
6.2, 14’“3‘1135“3'1]1'9'“3110}4-Iﬂﬁnﬂ€tdxtanhyl)=5 SAiethfl Biakbfldins @zrﬂoﬁync g 2.87-2.68
(m ZWM 1.48 (s, 3H), 1.32 (s, 3H); ESI') m/ z calcd
for SNa (M ¥ Na) + 614. 2301, found 614. 2305 Anal Cal cd for
C32H37N306S0. 75 H2O. C, 63.50; H, 6.41; N, 6.94. Found: C, 63.65;, H, 6.43;
N, 6.74. Exanple A7

roxy- 2- net hyl - benzoyl am no) - 4- phenyl - but yryl ] -
i di ne-4-carboxylic acid methyl-(2-nmethyl-benzyl)-am de

HO 1H NNR( ggs@(s 1H), 8.44 (t, J=7.98, 1 H), 8.13-8.07 (m
2H) 7@4 30 9@6,(/,1 J-? 9, 1H), 6.78 (d, J =7.7, IH), 6.53
(d, J= 7. 8, 5.45 (d, J = 7.0, 1 H), 5.12 (dd J

N'558
= 7.8 8.2 ,H4. A, ?}m 6H) , 286-2.67(m 2H), 2.19 (s, 3H), 1.81
(s, 3H), 1.51 (s, 311), 1 34 (s, 3H); Anal. Calcd for C33H39N305S0. 37 H2O

'C, 6645H672N715 Found: C, 66.34; H, 7.28; N, 7.45. Exar’rpIeAS

rox r oxy-2- net hyl - benzoyl am no) - 4- phenyl - but yryi | -
5 S dll_%rg ftlmi‘é%o’%%@ulﬁ%l A5Ta Bk Y B6s 1284, d108; 'H NMR (DMSO-dg) & 9.36

met hyl ?rHﬁE%t. 138,07 th. 23273 BB .03 8795 o), 6.78 (0, /=77, 110, 6.5
(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




12 Decenber 2005 WO 02/100845 PCT/ US02/ 18548 53 IR (neat or KBr cml)
3150, 3000, 2942, 2187, 1712, 1600, 1567, 1505; 'H NVR (DVMsO-d6) 6 9.36 (s, 1H),
8.44 (t, J=7.98, 1 H, 8.13-8.07 (m 2H), 7.34-7.13 (m2Bdbhmbe2o®3 (t, J-
7.9, | H, 6.78 g'd, J= 7.7, 1H), 6.53 (d, J= 7.1, | H), 5.45 (d, J= 7.0, |
H, 5.120Q8108457 g 8.2 1H), 4.51-4.31(m 4H), 2.86RCQ/GD/{sHs 2H), 2.19
(s, 3M 1.81 (s, 3H, 1.51 (s, 3H), 1.34 (s, 3H); Anal, Calcd for
C30H35N305S2: caI culated C, 61.94 H55.06 N, 7.22. Found C, 62.38 H, 6.23,
N 7.17(m

(R)-3- 3 EK?S) 5 9%) oy s 1 12 HDFBRS ESRee hg plisHhy 1 ) - et hanoy! J-
am no} - £335hSh (b SNR(Mﬁd){&D‘)éMSIthmefGW%dT azol i di ne-4-carboxylic acid 4
triflu oronethyl-benzylam de .HO CF3 IR (neat cm) 3343, 2931,

1543, 1530, 1454, 1326, 1122; 'H NVR (DVBO-d6) 8 9.38 (s, 1H), 8.57 (t, J=

5.0, 1HExaf d 9 80 (d, J= 8.2, 2
5: 0. 7HExa ?ﬂﬁuﬁ FgR)Js-((ﬁsa,:%)d ﬁ?dro 3 3 f-ﬁa l;#ﬁméy 3.,.1%@1.@@)7 (7 h. 6. 54H)
(d J —mFﬂ@n0)[1]'%9“1105-4&@e(l}sl-lbltanoyl)k&s-dﬁéﬁyl(tﬂmddlﬁelcaﬁh&yhc%g@zl (d, ‘J_ 9.2,

21 H, 2.85-2.67 (m 2H), 1.81 (s
0y (s ﬂgﬁ)be"?"% (ESI) in / z calcd for 32t BaFaNBDs SN (M ; Na)}
652. 2063, found 652. 2044; Anal. Calcd for C32H34F3N305S0.25 H20: C, 60. 60;

H 5.48; N, 6.63. Found: C, 60.50; H 5.29; N, 6.48. 12 Decenber 2005 WO
02/ 100845 PCTI USO 548 -54- Exanpl e AlO:

(R - 3- ((28 39) - 2- oxy-3-{[ 1- (3. hydr oxy- 2- net hyl - phenyl ) -

nmet hanoyl ) moo) 4- ghenyd) but anoyl) - 5, 5-di net hyl - t hi azol i di ne-4-car boxyl iC

acid (2H0
OH (S/( U

Pale yellow solid: mp = 107-109 °C; IR (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-d¢) 3 9.33 (s, 1H), 838 (t, /= 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, J= 9.2, 1H), 5.02 (d, /= 9.2, 1H), 4.44-4.40 (m, 1H), 4.40
(s, 1H), 3.85 (m, 3H), 3.08 (t, /= 2.5, 1H), 2.88-2.68 (m, 2H), 1.82 (s, 3H), 1.51 (s, 3H), 1.37




0x0- 2-ph enyl -ethyl)-amde 'H NVR (DVSO-d6) 8 9.39 (s, 1H), 8.36 (t, J=
4.8, IH, 8.15 (d, J=8.1, IH, 7.98 (d, J=" 7.4, 1 H, 7.65 (m | H),
7.52 (m 2H), 7.3 2-7.11 (m 6H), 6.93 (t, J =7.9, 1 H2D@entrfods J = 7.9,
.1H), 654 d, J=7.5, IH) 5.42 (d, J= 6.4, 1H), 5.08 (d, J= 9.3, 1H), 5.02
(d, J= ) 039845 4 78-4.30 (m 5H), 2.84-2.66 (an, 21PCT/USD2ESE4 s, 3H),
1.57 (s 311) 1.45 (s, 311); HRVMS (ESI) m / z calcd for C32H35N306SNa (M
+ Na) { 612. 2139, found 612.2141. ExafPte Al l: 3-(2-Hydroxy-3-{[1-(3-hydroxy

2- rrethy s. B

phenyl -lk)ut a?g%}a? %ﬁg&r@%ﬁﬁy Br@sﬁl ?2%1’ ith&:14: ek Bh Sy $-22 Faundy C, 63.50;

3-f uoréLﬁSﬁrNﬂ&blSoﬁé& hyl - benzyl amide 1H NVR (DMBO-d6) S 9.34 (s, 1H),

8. 62 (t, J= 5.9, 111), 8.09-6.54 (m 11H), 5.45 (s br, 11-1), 5.18 (d, J=
9.2, 1H), 5.03 (d, J= 9.2, IH), 4.55-4.00 (m 5H), 4.45 (s, |H, 2.86-2.49

(m 2HE ﬂal?ezussaz?- d. 3 Cal cci for
C32H33NB05 k4 {88y &ﬂ@{{giﬁﬁ%"yé’iﬁghﬁé‘h& ggmeﬂtﬁa'ﬁﬂam@'l M. 14; H,
5. 29; Nphelrkbutasoyl)i-ﬁdmmﬂemmﬁarnam&bmm%mﬁﬁéhﬁg;ﬁag;p2118548 - 55-
Exanpl e

- 3-(2- Hy y‘aém{ifl (3- hydr oxy- 2- net hyl - phenyl ) - net hyanoyl - am no} - 4-
phenyl - butanoyl) 5, 5-di nehtyl -t hi azol i di ne-4-carboxylic acid
-2-trifluoronethyl-4- fluoro-benzylanm de 'H NVR (DMBO-d6) S 9.33 (s, 1H),

8.65 (t, J= 5.9, 8.12-6.54 (m 11H), 5.45 (d, J= 6.9, 111), 5.18 (d,

J=9.2,- 1H), 5.05 J= 9.2, 111), 4.59-4.34 (m 5H), 4.50 (s, 1H), 2.85-
- 2.67 (m 2Hy, b.8 (@ 3I—b 1. 5§f(s 3H) 1.37 (s, 3H); And. Calcd for

C32H33N405 k4 C, 4; 6.49; S. 4.95. Found: C, 59.26; H,.

5.35; N X ‘

3-[2-Hydro 3-( - benzoyl ar ni no) - 4- phenyl - but yryi] -

5, 5-di net hyl -t hi azol i d| ne 4 car boxyl ic acid 4 nmet hanesul f onyi - benzam de 'H

NVR (DMBO-d6) S 9.3 8 (s, 1H) 837(t J =55 1H, 812 (d, 1 H J =
6, 94 H J= 7.7,AH). 6.84-6.79 (m

g_‘gﬁwfmﬁﬁgﬁ@%ﬁj%@ 1H), $41 (ts) 7(H—I),8 10(d, /= 8.3, 1H) 8.09-6.54 (m,

 12H), 546 (4, J=6.6, 1H), 5.14 (d, /= 9.2, 1H), 5.04 (d, J— 9.2, 1H), 4.50-4.02 (m, 4L)
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 CaHN:0Sy: 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

0
Hoé/lN _/'L/\,@
H OH( =M

1 | '

HNMR (DMSO-dq) 6 9.41 (s, 1H), 8.38 (, /=438, 1H), 8.16 (d, J= 8.1, 1H), 8.01 {d,/=
7.4, 1H), 7.64 (m, 1H), 7.52 (m, 2H), 7.32-7;11 (m, 6H}, 6.93 (1, J=17.9, 1H), 6.76 (d,/=79
1H), 6.54 (d, /=725, IH), 5.42 (d, J'-6'4 1H), 5.10 (d, /= 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
- CoHyN;OsS: C, 66.76; H, 6.48; N, 7.30. Found C, 66.50; H, 6.56; N, 7.23.

-




J= 6.6, 111), 5.12 (d, J=9.2,1H), 5.00 (d, IH J= 9.2, 1H), 4.49-4.42 (m
3H), 4.32 (dd, J= 14.8, 6.2, 1H,), 4.09 (dd, 1H, J=14.8, 5.3, 1H), 3.47
(s, 3H, 2.87-2.68 (m 2H), 1.82 (s, 3H), 1.48 (s, 3H) j2ntec@mbef®p53 H);
Anal . Calcd for C32H37N307S2: C, 60.07; H, 5.83; N, 6.57. Found C, 60. 25;
H, 6.13; WQ02800845 12 Decenber 2005 WO 02/ 100845 PCT/ USBINE8514848- 56- Exanpl e
Al4: (R)-3-((2S,3S)-2-Hydroxy-3-{[ 1-(3-hydroxy-2-net hyl - phenyl .

met hanoyl ] - anmi no} - 4- phenyl - but anoyl 5%, 5- di et hyl -t hi azol i di ne- 4- car boxylic
acid ‘allylamde HO IR (neat cm 1) 3342, 2966, 1637,1531, 1460, 1366, 1284,
1108; 'g@NNR (DVBO-d6) 8 9.36 (s, 114), 8.13-8.07 (m 211), 7.34-7.13 (m
5H, 8. Bsunle A20: (R)3-A3S35)-BH7drokd3- (i J= 7.0, 111),
5.82-5. 7011% ]1% ((19, ), Jz é@" 5}& yroél%et@y(li’ﬁen’ﬁﬂ) 4.40 (m 311),
3. 81- 3. Bethppoyli-sxiupp)- 4231185:!12'3%@oyl}rs,Szdm)ethﬂ-thwwn&@rboﬂylﬁ@cnﬁi?((sp,ll) 1.35
(s, 3I—|)];,.p ?ﬁla)ﬂrm / z calcd for C27H33N305S Na (M + Na)~ 534. 2039,
found 534. 2 Cal cd for C27H33N305S: C, 63.38; H, 6.50; N, 8.21 _
Found: C, 63 68; H 6.57; N, 8.29. Exanple Al5: ‘

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

met hanoyl ) - am no} yhenyl - but anoyl ) - 5, 5-di net hyl -t hi azol i di ne-4-carboxylic
acid 4- dinmethyla -benzylam de IR (neat cm'

3331, 2031, 164'Q 14 13¢9, 1284, 'H NVR (DVBO-d6) 6 9.37 (s, 1H), 8.26
(m 1139 8 = 7.38-6.92 (m 8H), 6.78 (t, J= 7.9, 111),
6. 60- (d, Lsﬁsﬁ = 7 3, 1M 6.42 (d, J= 8.2, 111), 5.46 (d,
J= 6.0, 11 . , 5.00 (d, J= 9.3, | H), 4. 45 (m 311),
4.25 (m | H), 4.03 (m 1H), 2.80 (s, 3H), 2.87-2.73 12 Decenber 2005 WO

02/ 100845 PCTI US02/ 18548
| 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,




57 (m 2H), 1.82 (s, 311), 1.48 (s, 3H), 1.32 (s, 3 H,; HRWM (ESI) ml z
calcd for "C33HAONVMO5SNa (M + Na)} 627.2612, found 627.2607. Exanpl e AlG6:
(R -3-((2S, 3S) - 2- Hydr oxy- 3-{[ 1- (3- hydr oxy 2-net hyl - phenylDecember 2005

rnet hanoyl ) - am no} - 4- phenyl - but anoyl ) - 5, 5- di et hyl -t hi azol i di Ene- 4- car boxyl
ic acid NORMB benzyl am de Pal e yel | ow solid: mp = 1PTHIDY1IBI8 | R (cm ')
3378, 2919, 1631, 1518, 1453 1382, 1281, 1121; 'H NWR (DVMBSO-d6) S 9. 36
(s 1H), 8.21 (t, J= 6.0, 7.40-40-10 (m 6H), 8.12 (d J =28.1, 1H,

g fmhszo i Ay, A g o 44

1H) 4 @@k’@g’rc&lﬁﬂ%@g?ﬂ)%lﬁ@ ((, 56.28H),.6.A; ﬂ27a4%%umn c%@a&ﬁ 9;,?« 60 (m
: gé 311), 1.47 (s, 3H), 1. 31 (s, 3 H; cd for
CBlH36N4 %SO 25 H2O C, 64.06; H 6.33; N, 9.64. Found. C, 64.17; H, 6.38;
N, 9.60. Exanple Al7:
- 3-(2- Hygro];l)’/‘g3 {[315 ( 3- hydr oxy- 2- net hyI phenyl) - met hanoyl ] - am no) - 4-
henyl - Bxa ~3((3S.388 ko 193-h A
pheny PR3- ReHygdlodyt-{1.93-hedragy-4 :gawrﬁgwéngg Qaq'.oy% —

2 )
D" 08 . i 4 phS Busang . Hopesht-thipgolicinestsqroxylic idb. 11 3 10 (d, ) =
9.2, 1F0)enz%{ﬂﬂdfoﬂol~51ﬁn%t%1)},la|} 4.44-4.40 (m 1H), 4.40 (s, 1H), 3.85 (m

3H), 3.08 (t, J= 2.5 8-2.68 (m 2H), 1.82 (s, 311), 1.51(s,L3H)

-+ 1.37 12 Decenber 2005 MO 02/100845 PCT/ US02/ 18548 58 (s, 3H); Anal. Calcd
for C27H31N305S: 63.63; H 6.13; N, 8.24; S, 6.29. Found: C, 63.50; H,
6.33; N, 7.81; S, 8. Exanpl e AlS8:

3- (2- Hydroxy- 3-1] -h ydr oxy- 2- et hyl - phenyl ) - met hanoyl am no} - 4-

- phenyl - but apo }1 5, thyI-thlazolldlne 4-carboxylic acid

( 2- met HYP
| OHQS( Zﬁi@[>

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,




HO 'H NWR (DMSO-d6) S 9.33 (s, 111), 8.41 (t, J= 5.7, 1H), 8.10 (d, J= 8.3,
iH 8.09-6.54 (m 12H), 5.46 (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, 111), 2. 8BmRc&Red2085 2H), 2.51
(s, 311), 1.84 (s, 3H), 1.53 (s, 3H), 1.39 (s, 311); Anal. Caled for
C32H37NNB 82100885 63.24; H, 6.14; N, 6.91. Found: C, 6BCOUS02H8548. 30; N,

6. 53. Exanpl e Al9:

(R -3-((2S, 3S) - 2- Hydr oxy-3-1[ 1- (3 hytir ooxy- 2- et hyl - phenyl ) -

el 0 R SRR A R o 5B e B0k 1 1200

1H) 8 2418-2(66, () 218, 1180 (3,3H), B5EG, z(}qi)glés(s ZHjiH%m’%(E;g)r?‘} %@Ld%@ 7. 52 %”54‘

7 (t
(d RE ‘%%%%%Ngg“ztﬁ%oﬁ%ﬂ%fmdﬂdrﬁzm 10 (d, J= 9.3, 1H), 5.05 (d J=
99.0, 1H), 4.80-4.32 (m 5H), 2.84-2.66 (m 4H), 1.80 (s, 3H), 1.56 (s,
3H), 1E35 (lsew?:lléba{ Anal . Calcd for C32H37N305S: C, 66.76; H, 6.48; N,
7.30. Esamp Eﬁ((zmssm-mdr -3L{[233-h¥dr y WO 02/ 100845
L3 Us%féggs ? oNy-3L{[233-hidrokP 2GRS0 )-
(R-3 ng "aE“‘Hs?‘ '%Ylsbl{fﬂwé)sﬁ,ﬁ;dmﬁkﬁmxmmy¢~41mhmmyy1)cacld
et hanﬂydrb_@mulap‘)mé}hﬂhﬁ la]mdteanoyl ) -5, 5-di net hyl -t hi azol i di ne-4-carboxylic
acid ((S)- 1-phenyl-ethyl’)-amde HO Wiite solid: np 114- 115 C, IR (neat,
cm) 3306, 2971, 1643, 1531, 1451, 1372, 1284, 1211,1107; 'H NVR (DVSO d6)
S 9.36 (s, IH, (d, J, 8.2, IH, 8.19(d., J= 8.2, IH), 7.32-7.18 (m
| OH), 6.96-6.91 (H), 676(d J-81 111), 6.54 (d, J= 7.5, IH), 5.36

(d, J 7.2, 1 H, 508 d, J 5.01 (d, J =9.7, 1 H, 4.95-4.85
(m 2|—2|, . IOH) 45- H 30 (m 111) 2.80-2.60 (m 2H), 1.79 (s,
3H), 1HQ S : 2 3H) 1.30 (d, J= 7.0, 3H); Anal. Calcd
for C32 6.51; N, 7.24. Found C, 66.30; H,
6.56: N, S/TFC _

'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 C3pHyN305S Fael HyO, 0.3 TFA: C, 55.94; H, 5.08; N, 6.00. Found: C, 55.74; H,
4.98; N, 5.94.

- Example A25: (R)-3-((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 A21: (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 ne- 4-carboxylic
acid ((R-1-phenyl-ethyl)-amde HO Wiite solid: nmp 11413 32enfter 2ot (Neat, cm
1) 3299, 1643, 1583, 1520, 1454, 1377, 1284, 1104; 'H NWVR (DMSO-d6) S 9.35
(s, IH) ‘%0@?610?&15 J=8.2, IH, 8.15 (d, J= 8.2, IN), 7ecwuse7nssas (i, | OH),
6.96-6.91 (m | H), 675(d, J 8.1, 1 H, 6.52 (d, J =6.7, 1 H, 5338
(d,J:6.9, 1 H, 5. .15 (d, J 9.7624H), 4.99 (d, J= 9.7, 1 H), 5.28-4.74

| HWhit s5124: Smp & 1191 0o VO 02/ 100845
I(DQT/ Uso2/ 1135%& i Ibﬁ 1054 C‘4 béﬁ? 2'%9)%&‘%”%6(%8831@)‘5 116 650'0 s, 3H),
1. 38 (le\@rl,iDMSOahx&jgsaés mps 53|ct),J_/esrm|1H) $Gal @dr £

grlr\ﬁ%zz@%zqggo 25 2O G,
66. 24: g@:g%ﬁﬁw&;ﬁé . C_66.38 H, 6 52 anpl e A22:
3- ((2}3 929 hd t {?id J("Bgﬁyjdi)r6§‘irf@-f-r79'i 3D, sm@qmaéeb nrenlr;amwud

am no a car pox | C acCl

(benzo &g( giBil%gg %ﬁu%&ﬁ?t%%ﬁ%@ %I)fégggdégﬂm,@g) d# (s, 38h2, 2922,
2351, 2586(s1 PB4l Tk o DERODUBI05 95891685 dsth, B 44 (5.
1 7.34-7.13 5 35% 2T v 6. 78 (d.
3507 7 %%8(5%%“‘%3‘3(53%13]50574011\1 850, 5. (1r5n(dH)J— 7.0, lH) ?5 08 (Zi J= 7. 8(
1H), 4.43 (d, J _932 oH). 4.34 (m 2H), 4.12(d, J= 6.18, 1H). 4.08 (d,
J= 6.08, 1M, 2 86 2.67 (m 2H), 2.55 (s, 1H), 1.81 (s, 3H), 1.51 (s, 3H),
1.39 (s Example AAﬁdRJ-SmSeas)wmawqmsg,meﬂmyyﬂggnyg 57.31 H, 5.44 N,

6. 02. 85. Exanple A23:

(R) - 3- ( %Eg'k‘é’ﬁ ‘Eg'ﬁyggé%“é "{‘ aI“’(/ vf’yml;b’lﬁ inealidine-4trahytylic acid 3-

met hanoyhdxydennaadidehenyl - but anoyl ) - 5, 5-di met hyl -t hi azol i di ge4- car boxylic
acid allyl-nethyl-amde JR (neat, cm') 3380, 2943, 1637, 1460, 1284, 'H
NVR (DMSO-d6) S 9.37 (s;1H), 8.24 (d, J

O\/

OH QS(

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




8.4, 1H), 7.34-7.15 (m 5H), 6.94 (t, J= 7.5, |IH), 6.77 (d, J= 7.7, |H),
6.53 (d, J= 7.5, 12 Decenber 2005 WO 02/ 100845 61 PCTI US02/ 18548 1H), 5.99
(m 1H), 5.70-5.65 (m 1H), 5.49-5.00 (m 5H), 4.30-3.8% 6&%méHoes 3. 08 (s,
3H), 2.78-2.65 (m 2H), 1.80 (s, 311), 1.58 (s, 3H), 1.38 (s, 3H; HRVS
(ESI) m WOO28888Y for C28H35N305SNa (M + Na)+ 548. 21 PTI/USGRAISHS548. 2178.
Exanpl e A24: (R)-3-((2S, 35)-2-Hydroxy-3-{l1-(3-hydroxy-2-nethyl -phenyl) -
met hanoyl ] - am no) - 4- phenyl - but anoy! )535-5 di met hyl -t hi azol i di ne-4-carboxylic
acid fluoro-trifl onet hyl - benzyl am de HO ' H NMR (DVSO-d6) s 9.34 (s,
1H), "8.32 (t, J 6. H, 8.20 (d, J=8.4, 1H, 7.70-7.56 (m 3H), 7.37
(d, J=6.9, 2H (t, J= 7.5, 2H), 7.18 (t, J= 7.4, 1H), 6.97 (t, J=

7.0, 1H), d. 7% ( 7.8 | H, 6.58 (d, J=6.6, M), 5.15 (d, J= 9.0, |
H, 5.0 “ Q- N OB 4.48 (M 3H), 4.48-4.32 (m 211),
2.88-2.65 2HY, 3483 &5l 3H > 1.48 (s, 3H), 1.34 (s, 3H); HRVB (ESI) m

| z calcd for C32H33N3(% 4Na (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, 55.74; H 4.98; N, 5.94. Exanple A25: (R)- 3-((28, 3S) - 2- Hydr oxy

3-}1(1- (R hggt ls 420 ”
me% gangyl bl?a%‘l@f‘]? Jg?msm;gfzbgj'g?nyqs E%I "115)?%“’;2(&]?{3118“91 @-Lar boxyl i c

acid 3- t9r2» 154683 T?elprﬁmx R4t dm'f’dleDé‘?@l{&JHS ReEBbS? (292F 0O 02/ 100845
PCTI USO7i! 894%4, 79% 8, 111), 5.16 (4, /= 9.2, 1H), 5.02 (d, 7= 9.2, 1H), 4.98 (s, 1H), 4.47-4.13

(s, 3H), 4.03-3.92 (m, 1H), 3.17 (s, 3H), 2.8 (s, 1H), 2.79-2.50 (m, 2H), 1.80 (5, 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




Wiite solid: nmp =102-105 C; IR (cnml) 3306, 2966, 1644, 1596, 1520, 1216, 1166; 'H
NVR (DMSO-d6) S 9.38 (s, 111), 8.53 (t, J=6.0, IH), 8.12 (d, J= 8.1, 1H),
7. 40- 7 13 (m 9H), 6.96-6.91 (rn, 11-1), 6.77 (d, J= 8i2echldn208 54 (d, J=
7.7, , J=6.4, 1H, 5.13 (d, J= 9.2, 1H, 5.00 (d, J= 9.2,

1H), 4. 4&%02@?%%% SH), 2.87-2.67 (m 2H), 1.81 (s, RYT/USKYIBG (s, 3H),
1.30 (s, 3H); Anal. Calcd for C32H34F3 N3068.0.25 H2O C, 59.11; H, 5.35;

N, 6.46. Found: C, 58.91; H 5.40;-™-6.30. Exanple A26:

(R)-3-((25, 38) - 2- Hyexoxy-3- ([ I - (3- hydr oxy- 2- nmet hyl - phenyl ) -

i enyl - but anoyl ) - 5, 5-di net hyl -t hi azol i di ne- 4- car boxylic
acid 3- ethoxy-benzytam de HO White solid: nip =105-107 C, IR (cm) 3322,
3063, 2978, 16 15 1538, 1454, 1354, 1265, 1159, 1050; 'H NWR

( DVBO- cH8y,. NHg= 5.6, 1H), 8.1 | (d, J= 8.2, 1H)),
7.30-6.70 11H-i) O,ﬁ@& ' 5,1H), 5.48 (d, J= 5.9, 1H), 5.11 (d, J=
8.9, 1H), .00 (d, H) 4.50-4.20 (m 4H), 4.07 (dd, J= 15.0, 5.3,

1H), 3.94(dd J= 14.0, 6. 9 2H) , 2.90-2.62 (m 2H), 1.81 (s, 3H), 1.49
(s, 3H), 1.34 (s, 3 H, 1.25 (t, J 6.9, 3H); Anal. Calcd for

(I3HEOMROBER, i AL, 263, B0 Rinslhadh B, Yo MR ToMEBHES s 056 (s 0Tiy > T 827

(R)-3- (S(Mt,glasgfmy)dsmx@ 3—{8[91+1H§3 7@%@% 421y 5y la, pheny ) 0(
met hano /1 %1 ngégél gh é’ HS)ut anqu:ziérb - di met hyl -thi azol i di ne 2 car boxylic
acid = et 31%91* ﬁn AR 4> 0103 s SieA-30 DB (VD 29000845, 288 0 - N H
Y N 2.06 (s, 2H), 1.81 (s, 3H), 148 (s, 3H), 1.33 (s, 3H); Anal. Caled for CsFgN,058+0.5 H,0: -

- C, 6357, H,6.37; N, 9.57. 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

\v

- "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 |




V | PCT/ USCR/ 18548 | R (neat, cnm'') 3378, 1643, 1461, 1279,1108, "H NWR

OH <5-
(DVMSO-d6) S 9.37 (s, 1H), 8.21 (d, J = 9.2, 1H), 7.33-7.13 (in, 5H), 6.94
(t, J= 7.7, 1H), 6.78 (d, J= 8.1, 1H), 6.52 (d, J= 7.0, 12 Bddhmbe520d5 (d, J=
6.8, 1H, 5.16 (d, J= 9.2, 1H), 5.02 (d, J= 9.2, 1H), 4.98 (s, 111),

4. 47- 4. ?O‘tzélﬂﬂsgﬁa), 4.03-3.92 (m 1H), 3.17 (s, 3H), ZPCIRUPYISSLL),
2.79-2.50 (m 214), 1.80 (s, 3H), 1.57 (s, 3H), 1.36 (s, 3H): Anal. Calcd
for C28H33N3CBS-0.6H20 C, 62.95: H0%.45: N, 7.86. Found: C, 62.95; H,
639 N, 7.69. Exappie A28:

(R)-3-((2S, 39)-2- .@. -3-{(1- (3- hydr oxy- 2- met hyl - pheny! ) -

h ) -anf’de HO} H NMR (DVBO-d6) S 9.3 3, (s, 1H),

met hanoyl J- am no}-A-phenyl - but anoyl ) - 5, 5-di net hyl -t hi azol i di ne- 4-carboxylic
acid (2- e hy -a

8187'7‘9 '3p-7. 5H), 6.92 (t, J= 8.1, 1H), 6.75 (d, J=
8 1, 1H), & L OF7. B-HIH), 5.09 (d, J= 9.2, 1H), 4.96 (d, J= 9.2, 1H),
4.70 (s, 15 4.43T5.SIN), 4,40 (br s, 2H) 3.81-3.49 (m 4H) 2. 85 2. 65

(m 2H), 1.82 (s, 3H), 1. 63 (s, 3H),1.49 (s, 3H), 1.35 (s, 3H); Anal.
Cal cd for C28H35N3G6S: C, 63.97; H 6.71; N, 7.99. Found: C, 63.85; H,

6.92; NHNMRIDMIGaD!
(ry 25 (730 TNPSSEAD 21 P T . 77

met hanoyT - 591% pﬁesnﬁ'H),ﬁtﬁOaﬁW@, 3H),5—]($|(d;ﬂl=lf|9]2 1H, 82D [d dive- 4- car boxyl i c
d 34 De 2/100845 HO 64 NH2
gg‘l’l us% 18 ?3?@ @4){’#@[@ 763 rjﬁrgﬁ“ %@0”?95 Eéggmi?\é&? 8969 5H), 104 {d, JE3%R; ' H NWVR
(DVEO. 08, 5195, 36D 538 o i Aﬁnaﬁ@atcafor@ 204, oAt 6 9789 1,
33- 0 p3lnd B 6398y, Q931 (% I T 1h.

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




' 8.15 (m IH), 7.42-

‘3H); Anal

J=8.9, 1H, 4.99 (d, J=8.9, IH), 4.50-4.35 (m 3H), 4.30-3.90 (m 2H),
2.90-2.70 (m 2H), 2.06 (s, 2H), 1.81 (s, 3H), 1.48 (s, 3H), 1.33 (s, 3H);
Anal . Cal cd for C31H36N405S0.5 H20: C, 63.57; H, 6.37; 12ecabr200d0und: C,
63.59; H, 6.38; N, 9.58. Exanple A30:

(R -3- ((2@@8}1&825 Hydr oxy- 3- {[ 1- ( 3- hydr oxy- 2- met hyl - phePGA/YS02/18548

met hanoyl | - am no} - 4- phenyl - but anoyl ) - 5, 5- di met hyl - . t hi azol i di ne- 4- car boxyl i
c acid cyanomet hyl amide HO ' H NMR (@/BOdG) S 9. 34 (s, 1H), 8.65 (s, 1H),
19 (rn, 5H), 6.94 (t, J 7.9, 1H), 6.81 (d, J=7.9, 1
1 H, 5.22 (d, J=9.7, 1 H, 5.05 (d, J=9.7, IH),
3.01-2.71 (m 4H), 1.84 (s, 3H), 1.47 (s, )'H, 1.34 (s,
2 C26 0N405S: &, 61.16; H, 5.92; N, 10.97. Found: C
61. 24; HO € 31~ (R) - 3- ((2S, 39)

2- Hydr oxy- - plenyl ) -

met hanoyl ] - @M no} - 4- phényl - but andyl ) -5, 5-di met hyl -t hi azol i di ne- 4- car boxylic
acid (2)- but 2-enylam de 12 Decenber 2005 WO 02/ 100845 PCTI US02/ 18548 - 65

H, 6.62 (d, J =7
4.61-4.36 (m 4H)

"HO 1H NMR (DMBO-d6) S 9.37 (s, 1H), 8.35 (m 1H), 8.12 (m 114), 7.15-6.98

6 % s 3 3
e (F?jm?f & up P L1 m%ﬁaf%pgﬁ g@m fe,1519) b46§hf%é é 3.5k

(m ZFDNI\@@WEO@Z)?W @H)H) 13603,(15) 831151840@1 61),(8h2 (@: J=679i_|11—1)'331® 1. 5% g 4

d 5N305S: N,
Found C§ @W@Wﬁg# 7% ﬁég(‘i ?Fr%lél)/ﬁs@(d(hﬂ@ 12818672 Hydr oxy
3-([I-(83 t3h m,
hancel) R oot YH{ el 5H%,290d2 (tnllﬂiﬁ{)’t%m qulpd 1R car boxyl iC

met han%}i_b{1 am noiIb B il but anoy
acid ( 188 iy PHhiB2 8. ylm&rﬁaﬁé fH@azHasNz;Oss *1.5 H,0: C, 61.38; H, 6.40; N,
' 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

1H NVR (DMBO-d6) 5 9.33 (s, 1H), 8.19 (d, J= 8.6, 111), 7.96 (s br, IH),

7.39-7.18 (m 511), 6.91 (t, J= 7.6, 111), 6.79 (d, J= 7.9, 1H), 6.55 (d,

J= 7.1, 111), 5.41 (mbr, 1H), 5.21 (m 211),5M (d, J=1%Delembddpos 4. 57- 4. 37
0-2.71 (m 2H), 1.81 (s, 3H), 1.63 (s, 6H),
|

(m 3H),379361(m2H) 2.9
1.52 (s, MH21088450 (s, 3H); Anal. Calcd for C29H37N30OSEII/AGS02/E54%4; H,
6.91; N, 7.79. Found: C, 64.75; H, 6.82; N, 7.43. Exanple A33:

(R -3-((2S, 39)-2- Hydroxy 3 {[1 (3- hy@?oxy 2- met hyl - phenyl ) -

net hanogk ABBHRY- net -t i di ne-4-carboxylic
acid 3- Eaé:lgltmfl am no- benz dﬁ H%VE%L giﬁ% "2’0%%’ Bg?“f gBgthanoyi]- g

PCTI usomea)hsesl H@Wl): ﬁs-dmmmyx.tmzaicnﬁe-mzrtﬁxyltd%c{mﬂj.g 13378, 2919,
1637, %}}ﬂ%sde} 'H NWR (DMSO-d6) 5 9.87 (s, iH, sy 111),
84584 8.12 (d, J= 7.9, 1H), 7.49- 691(m10H), 6.77 (d, J=
7.9, 111), 655(d J=7.9, IH, 549 (d, J=7.0, 1 H, 510 (d, J= 9.3,
1H), 5.00 (d, J = IH), 4.44-3.95 (m 511), 2.90-2.62 (m 211), 2.00
(s, 3H), 1.80 (s, , 1.48 (s, 311), 1.32 (s, 3H);- Anal. Calcd for

C, 32H38N406S1. 5 H2Q 61.38; H 6.40; N, 8.68. Found: C, 61.49; H, 6.14;
N, 8.35. Exanmpl® Ag4:
(R) - 3- (K@ R- Hidr d _;Jl{ ydr oxy- 2- met hyl - phenyl ) -

nmet hanoyl ] noﬁ- ‘ oyl ) -5, 5-di met hyl -t hi azol i di ne- 4-carboxylic
acid ((2) -+ -am de HO'H NWR (DMSO-d6) 8 9.36 (s, 111),
8.16 (d, J= 8.4, 111), 8. J= 5.3, 111), 7.36-7.13 (m 511), 694 (t,
J- 7.7, I|'H, 6.77 (d, J=8.1, IH, 6.53 (d, J=7.3, J H, 537 (d, J=5.7,
111), 5.24 (m IH), 5.12 (d, J= 9.0, 111), 5.00 (d, J= 9.0, 1H), 4.48-4.39

(m 3115 NMRIDMSD-d)S 9B337(s, 1HR )1, 2 8 11), 1.61
(m 6H. -1 49 (s, i@} £ o5 11(3&8%@ égeé Fohs I Rat gt
C29H37REGESKELAT 7 7NED) 6 B5iL 3550, s (652—23511{) Anald,/Cal & duf.0r
- 5.34(d, J=6.6, 1H), 5.10 (d, J= 9.0, 1H), 4.98 (d, J=9.1, 1H), 4.47-4.36 (m, 3H), 3.71 (dd,
J=14.7, 6.6, 1H), 3.46 (dd, /= 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.

3

0,

=

!

’.

—,
—_ \_,m

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 '

RSR B ne" e
OH( %

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

C29H37N305S: C, 64.54; H 6.91; N, 7.79. Found: C, 64.33; H 6.92; N, 7.60.
12 Decenber 2005 WO 02/ 100845 PCTI US02/ 18548 -67- Exanpl e A35

(R -3-((2S, 39) - 2- Hydr oxy- 3- 11- ( 3- hydroxy 2-met hyl - phenyh)pdrgidenoy! J -

am no) - 4- phenyl - but anoyl ) - 5, 5- di net hyl -t hi azol i di ne-4-car boxylic acid

((E)- 2 QOVIOHYt 2-enyl )-ami de ' H NVR (DVSO d6) S 9.BIES02/18p8 8. 11 (d,
J= 8.2, 1H), 796(t J=5.51H), 7.34-7.13 (m 511), 6.94 (t, J= 7.7,
1H), 677(d J 8.1, 1 H, 653(d63J—73 1H), 5.44 (d, J= 6.6, 1H),

5 - gdglggl?rg@(@a ?m%@lﬂ?d %) m)iﬂ%?( véH)‘é” iﬁf"‘(’@@é }1jili21,5,4.8,
1H), 2. S5ERNG0sLH5 FE) C, 388 H.5.95N) 756 5ouhdn C.H3)30: Hl7.86 N,9.283H) . HRMVB
(ESI) nz 1 z calcd for C29H37N305SNa (M + Na)* 562.2346,” folnd 562.2220.

Exampl e A36: (R) 3-((2S, 3S)-2-Hydroxy-3-{j 1- (3- hydr oxy- 2- net hyl - phenyl ) -

el d (B pon g G R IR S e Pty bemn | & et om 1)

3315, 2ysﬂlanmd]4&mnp594qheﬁﬂ3ﬁuaﬂxﬁ% S—Hﬁn?&hyl-tﬁﬁﬁandlﬂélhg&%x hc":icm@%( DMSO- d6)

3935 1H . 8.11 (d, J= 8.2, IH), 8.02 (t, J= 5 7.13 (m
gt “g%lﬂﬁem) 6.76 (d. J= 8.2, 1H), 652(d J—75 5. 66-

oL (m 1H), 5.43(d, J= 6.8, 1H), 5.38-5.31 (m 1H, 5.10 (d. 4 8.9, 1H),

4.99 (d, J= 8.9, 1H), 4.47-4.39 (m 2H), 4.38 (s, 11-1), 3:72-3.53 (m

oH). 2:84-2.66 ( 1), 1.98-1.83 (m 12 Decenber 2005 WO 02/ 100845

PCT/ US02118548 - 68—2H) . 1.80 (s, 3H), 1.48 (s, 3H), 1.34 (s, 3H), 0.87 (t,

J= 7.3, 3H) Apal C@chcf)or/\/r
2
v N
\é* OHK’

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),




C29H37N305S0 5 H2O C, 63.48, H, 6.98; N, 7.66. Found: C, 63.30; H, 7.00;

N, 7.28. Exanple A37: ,
(R -3-((2S, 3S) - 2- Hydr oxy- 3-{[ 1- ( 3- hydr oxy- 2- met hyl - pheny December 2005

- met hanoyI‘J?- am no}- 4- phenyl - but anoyl ) _5, 5-di net hyl -t hi azol i di ne- 4- car boxylic

acid (Z) WOBH8IS eny| ami de HO Wite solid: np = 112- 1ICTRS0/R5{™eat, Cm)

--1320, 2965, 1659, 164- 3, 1538, 1455, 1372, 1285, 1210, 1105, 1048; 'H NMR

(DMBO-d6) S 9.35 (s, 1 H, 8.11 (d,-®= 7.9, 1 H, 8.03 (t, J 5.3, 1H,

75 1k G CREI ¢ S e n dal e fpinalbiss 63 (i 1.

5.09 (d$3.35 7074, H)6. Féuli® (,43.40; i, 7.8, &, 7.01) . 4.45-4.38 (m 2H), 4.36 (s,
1H), 3.80-3.62 (in, 2H), 2.84-2.70 (m 2H), 2.07-1.97 (m 2H), 1.80 (s,
3H), 1.48 (s, 3H), 1.34 (s, 3H), 0.90 (t, J= 7.5,3H); Anal. Calcd for
oboT el o ity oS o e, 5% 00 1 092
(R -3- (l(mb,ass,)l}-ﬁmfﬂpﬂnmhynﬁ~Hdténo(yﬁ=3ﬁdrnwtmf¥himiame:@m}s@f acid 3- _
met hano iInjl - n%- 4- tll-henyl - but anoyl ') - 5, 5-di nmet hyl -t hi azol’i 3| ne-4- car boxylic
Cacid (B2 it Wyraiamige o “ H NVR (DVMSO-d6) 6 9.39 (s, | H), 8.19 (m br,
1 H, 803 (mbr, 1 H, 7.40-7.16 (m 5H), 6.94 (t, J=7.1, 1 H, 6.79 (d,
J=7.7, 1 H, 6.55(d, J =7.5 1H, 564-531 (m 3H), 5.19 (d, J = 9.2,
1 H, 5.02 (d, J= , 1 H, 4.55-4.38 (m 3H), 3.80-3.69 (m 2H),
2.84-2.70 (m 2H), Decenber 2005 WO 02/ 100845 PCTI US02/ 18548 -69- 1.80
(s,-'3111),,1.681 {s fr, H1), 1.51|(s, 3H), 1.39 (s, 3H); Anal. Calcd for
; 7.96. Found: C, 63.41; H 7.23; N, 7.71.

C28H35N305 C 3.13; 707N, N
Exanpl e AJ0:( RN 33 ﬁ ,-.;331}/2\-@?@-3-{[|-(3- hydr oxy- 2- net hyl - phenyl ) -
met hanoyl ] >&dti no} - §&p gnﬂ but | )-5, 5-di net hyl -t hi azol i di ne-4-carboxylic

-aci d. 3- dinethyl am no-benzyl am de

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




HO White solid: np =105-106 C, IR (neat, cm

2219, 2966, 1732, 1644, 1585, 15- 11, 1494, 1454, 1373, 1264, 1047; 'H NVR ( DVMSO- d6)
6 937 (s, 1H), 8.33 (t, J= 6.1, 1H), 8.08 (d, J 8. 1, 12likdrembé: 8@ 6. 52 (m
12H), 5.54 (d, J= 6.0,1H), 5.10 (d, J= 9.2, 1H), 4. 99 (d, J= 9.2, 1 H),
4,.43-4. 3WQUy100845 4. 03 (dd, J =15.3, 5.3, 1 H), 2.84 R¥GI/UBM)SMY. 84-2. 67
(m 211), 1.81 (s, 311), 1.49 (s, 3H), 1.35 (s, 3H). Anal _ Caled for .
C33H40N405S0.1 H2O C, 65.35; H, 6.68- N 9.24. Found: C, 65.49; H 6.67;

('\I R) 933?( 2?]2 Hzi)m Hyd?gxl 21 B398 R AP St i3 iy 40 (em, 280),
met hano}8§ (sahiné]10-3. S}ﬂr(ﬁny}ﬂ BLSU&L‘UQWH) {ﬁ , 3-8 I2H§ h'g@§19|3f*§z ing-@- carboxylic

acid (( but - -am de (neat, cm)
3332, 16@? iéﬁ %@%ﬁ"fg@ 4 dor ﬁsﬂaﬁ; (15590 5310N\I‘ﬂ255(6msmiiﬂ?)nmﬁ .36 (s, 1H),
8.32 (t5833rHS560 }1@91 8.15 (d, J= 8.4, 1H), 7.35-7.12 (m 5H), 7.00-6.90
(m 1 H, 6.77 (d, J =7.3 1H, 6.52(d, J =7.3, 1H, 6.49-6.40 (m 1
H), 6.08-6,00 12 December 2005 WO 02/ 100845 70 PCTI US02/ 18545 (m 111),
4.50- 4. 40

?m49(221§x1‘“""i é@l 3@ 51&%£S§'E(€¥ﬂf§;393-{(21nﬁ3} llquy?%%ﬂégﬁm\;n?ﬁ ¥ H)M '2.90- 2. 60

- (I'n, 2bbethdncyf)-anSino he: _ 1 | cd for

C2s H32F3N3058 G, 5) % ﬂy}%%t&ﬁ%l) 5%1&1}}1?%4 ﬁé%’gl??]‘g‘“‘% g“‘" geia"‘ -5 70; N,
6.91. ExanmlE-dimgthyl-methyl)-amide

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

met hanoyl ] - am no} - 4- phennyl - but anoyl ) - 5, 5- di et hyl -t hi azol i di ne-4- car boxyl i
c acid (1- cyano- di rethyl -methyl)-amde NN: H OH ~S 111 NWR (DVSO- d6) S
9.39 (s, 111), 8. .12 (m 211), 7.38-7.17 (m 5H), 6.97 (t, J= 7.3,

HO‘@?\N _/U\ K
H o k /‘\/

| 'HNMR (DMSO-dg) 8 9.39 (s, 1H), 8.31-8.12 (m, 2H), 7.38-7.17 (m, 5H), 6.97 t,J=7.3,
1H),6.79(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. Caled for CasHaNiOsS: 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




1H), 6.79 (d, J= 7.7, IM 6.59 (d, J= 7.4, 111),.5.41 (mbr, 1 H), 5.21 (d,
J=9.2, I H, 500 (d, J=9.2, 11), 4.58-4.35 (m 311), 2.85-2.62 (m 2H),
1.81 (s 3H), 1.62 (s, 611), 1.47 (s, 3H), 1.39 (s, 3H2pAHakr2068l cd for
C2sH34N4AOBS: C, 62.43; H, 6.36; N, 10.40. Found: C, 62.12; H, 6.55; N,

10. 13. EXEh{3/1808451 2 PCT/US02/18548

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

met hanoyl ] - am no} - 4- phenyl - but anoyl j 76, 5- di et hyl -t hi azol i di ne- 4- car boxylic

1), e BP0 Lol SRR dad L tnlh a5 s 7 0s

t, J= ?1526 TH)B4.92(ddt J = 15.075.9, 1HY 113s- .54 12
E)ec’:enbe g?ogg aé %dg 45 PC‘7r| US0 /19885%127@11}541 éz(ﬁsﬁblﬁéé%gﬂﬁlll) 5.11
(d, J= @ \A%“ Cals ? CagHssaO3S Hp1 C, 62,5&34,(63@6 BQ.I05. Boudd: €dd, J 15. 2,
6.0, 11&26641@&9(1@%331— 15.0, 5.5.1 H), 2.88-2.67 (m 211), 1.82 (s, 3H),
1.49 (s, 3H), (s, 311): Anal. Calcd for C31H35N306SH20: C, 62.50; H,

6.26; N, 7.05. Found C, 62.66; H 6.19; N, 6.83. Exanple A43:

R) - 3- S 1-(3-hydro 2- met hyl - ph |
ﬁre% hang‘ﬁﬁ%‘é i dﬂigm %{J QW;/{{{&( :airngetimi/emﬁgém) di ne- 4- car boxylic

aci'd 3-mptha a.ma ! cm 1) 3319, 2966, 1644,
- 1585, 1531, %%4 1]%:5'?' mi’ggﬁ“ ;#1359# 3‘3‘%&%& M: “?fﬁ?’ °3?ld(3’s 111),
8.40 (tPropoxy-kengylamide . 8. 10 (d, J = 8.4, 111) 7.31-6.71 (m | |1 H, 6.53
(d, J= 7.3, 11), 5.46 (d, J= 6.4, 111) 5.12 (d, J= 9.2, 111), 5.00 (d, J=
9.2, 111), 4.50- 4.20 (m 4H), 4.11-3.83 (m 3H), 2.90-2.62 (m 211), 1.81
(s, 311), 1.72-1. m 211), 1.49 (s, ,

0 0 0
OH QS/(

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 (5, 3H), 0.92 (1, J= 7.3, 3H). Anal. Caled for C34HyN304S+0.25 H,0: C,6542; 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/"(




3H), 1.34 (s, 3H), 0.92 (t, J= 7.3, 311). Anal. Caled for C34H41N306S0. 25
H2O C, 65.42; H 6.70; N, 6.73. Found: C, 65.49; H, 6.67; N, 6.70.

Exanmpl e Ad44: (R)-3-((2S, 3S)-2-Hydroxy-3-{[1-(3-hydroxy- &o@itylzopphenyl ) -

met hanoyl ] - am no}- 4- phenyl - but anoyl ) - 5, 5- di met hyl -t hi azol i di ne- 4-car boxylic
acid 2- ¥260%84henzyl ar ni de 12 Decenber 2005 WO 02/ 10PXSHESORXSBHEIS02/ 18548
-72- "H NWR (DVMBO-d6) S 9.50 (s, 1H), 9.36 (s, IH, 8.33 (t, J=5.5; 1H),
8.14 (d, J= 8.2, 1H), 7.32-7.12 (m78H), 7.04-6.91 (m 2H), 676(m2H),

6,58 (1 s tpusoladhosf . sty et 330 e s 3o e m oSt oy 2
2. 86- 2. B32(Irh2 (BHPH), 788-6(H, (mslzm) 67 . 7 LR\ (ESI) m/

z calcd %(g g}-ﬂigNSOGS + G@QQH 6W(Fourﬁé%62§;§’ Exahpl e A45:
(R)-3- (P35> 488 - i . 5 02, RS @208 ) PABORIOED, 428419
ne ano | dl he car pox I C
acid Jﬁ.gn% E‘?f I 38@0@9? o%é;#) @%Xéé é?ﬁ%%b&ﬁ@%%ﬁf&@%@‘@k d| H), 8y20
(t, J: Br 631H:HN08S (0 1)} 578205 2foudd578.75284- 7. 13 (M 5H), 6.93 (t, J= 7.7,

- 1H), 6.76 (d, J= 8.1, 1H), 6.08 (d, J= 7.5, 1H), 5.44 (d, J= 6.8, 1H),
510(d J= 9.2, 1H), 5.05 (d, J= 9.2, 1H), 4.48-4.38 (m 2H), 4.35 (s,

1) 3 B o By ol Pl B bt ) S5 o

(M + mme@ggoﬂb@gmo}-ﬁmﬁdmﬂﬂﬁtﬂﬂo&ﬁé Eﬂﬁﬂ@hﬁ-tﬁtﬁﬁohdme—ft-carhox%hc acid

(R - 3- (é“%? -3-{[ - (3-hydroxy-2-net hyl - phenyl
nmet hano é@'ﬁ'&'% e‘ﬁ?} €but anoyl )- 5, 5-di et hyl - t hi azol i di ne- 4- car boxyl i c
acid nethyl-propyl-am de 12 Decenber 2005 WO 02/ 100845 PCT/ US02/ 18548

o] 0 0]
| OH (S/(

'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

__/u\N/\/

OH(




- 73 Wiite solid: nmp =108-110 C, IR (cm 1) 3325, 2964, 1637, 1522,

1456, 1372, 1284; 1H NMR (DMSO-d6) 8 9.35 (s, 111), 8.22 (d, J= 8.6, 1H),
7.34-7.12 (m 5H), 6.96-6.90 (m 1H), 6.77-6.75 (M 1H2DEerd3B050 (M
IH), 5.46 (d, J= 6.4, 1H), 5.18-4.70 (m 3H), 4.48-4.20 (m 2H), 3.31 (s,
3H), 2.990M808¢5m 2H), 1.80 (s, 3H), 1.80-1.77 (m 2HCTABIBESEs, 3H),
1.56-1.36 (m 2H), 1.37 (s, 3H), 0.79 (t, J= 7.5, 3H). Anal. Calcd for
C28H37N305S1.0 H2O C, 61.63; H, #7308; N, 7.60. Found: C, 62.03; H, 6.93;
? {113?3 E\‘?;dr Ol ?ﬂﬁa*4170 tﬂ'a)TBIﬁﬁng?;)%?&s 296Y 969 522, 1456, 1372, 1284; 'H

met hand)?MR(ﬁ)MS@))is)zsmj&(@y]I 1P yEg-e 15,9 | car boxyl i
acid 4- i f1uagronet hox@ggnfwf’)am dé ﬁ) ﬁ%ﬁn %P?SSZ%% O S

9 37 (s6771é-|§ > (g, 148, ¢.93- 6§9:(r5,19H), 44 (d, $=134, (H), 5J18-4770(m, 3;1),,4437439n(d J= 8.6,

2 Mot S ot
9.3, | (H)ZHBMQ{MHI (Im(t‘J'HHS ﬂi)lﬂnaictchlcdkaréﬁlig 5710@ CZ??&Z 64 (m

Z’cal ed for

@2%5!@%@?&8@%% 3F°P4}°} %568%13,9593@{1&&%646 2184, Exarrpl e A48: (R)-3-((2S;
3S) - 2- Hydr oxy- 3-{[ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) -
met hanoyl ] - am no) - 4- phenyl - but anoyl ) - 5, 5- di et hyl -t hi azol i di ne- 4-car boxylic
acid ( Xampl;hAﬂ;@lb?ﬁ-lﬁ(éﬁ,ﬁSI—z,H}]d@lmga(;m{ﬁ'.:(:;gﬂy xgyj heﬁ?l-ﬁi?en §- Decenmber 2005 WO
02/ 10084311 PCT{ USQ2/.18548 NNR O-d6) S (s, 8.55 (t, J= 5.8,

yll-pmigo} P&‘r!ryl- azng)rS,hdlwhyl Gwzohémgﬁ ((at‘boxjht Fci@d- | H), 6.77
(d J= hﬁﬂ@omﬁﬂéﬁhoxﬁ-b%ymn d= 7.4, 1H), 5.58 (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, IH, 4.21 (dd,
J—54 15.3, IH), 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);, HRMBE (EST) m/ z calcd for C32H34F2N307S

(M+ H* 642. 2086 pund 642.2099; Anal .

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.

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




Cal cd for C32H33F2N307S: C; 59.90; H, 5.18; N, 6.55. Found: C, 60.01; H,
5.27; N, 6.29. Exanple A49:

(R -3-j(2S, 39) - 2- Hydr oxy- 3- (3- hydr oxy- 2- net hyl - benzoylam}jgggm-bgrzoos
phenyl - butyryl | -5, 5-di et hyl -t hi azol i di ne-4-carboxylic acid

. (2-chl or ®GRHNYS arri de i H NVR (DVBO-d6) 8 9.40 (s, 1HPRCTAISBHiséas, 1H, J=

5.5), 8.17 (d, IH J=18.4), 7.37-7.16 (m 5H), 6.96 (t, 1H J=7.9), 6.79
(d, 1H, J= 8.1), 6.55 (d, 1H, J= 7-54- 5..47 (d, IH J=6.8), 5.11 (d, IH,
+J=9.3), 503 (d, 1 H J=29.3), 458 -- 445 (m 2H, 4.41 (s, | H,
3.64-3.58 (m 2H), 346334( \%I:a 2.86-2.69 (in, 2H), 1.82 (s, 3H),
1.53 (s, 3H), 1.4Q , 6l omass cal cul ated for C26H33N305SCL(M +
H) ~ 534. 1829, fouh cenber 2005 WD 02/ 100845 PCTI US02/ 18548
-75- Exanpl e A50
(R -3-((2S, 38) 2-

N{ [ 1- ( 3- hdr oxy- 2- net hyl - phenyl ) -

nmet han QA ¢ but anoyl ) - 5, 5-di net hyl -t hi azol i di ne- 4- car boxyl i

c acid ( droxy et h )<2 nmet hyl - benzyl ) -am de 1H NVR (DMSO d6) 8 9. 38

(s 1H), 829 (d, Kfs 11), 7-42-6.87 (m IOH), 6.78 (d, J= 7.1, 111),
55(d J—68I ,544(d J= 6.8, 1H, 5.26 (d, J=10.0, 111), 5.08

(s H, 5.04 (d, J= 9.2, 111), 4.82-4.67 (m 2H), 4.55-4.24 (m 311),
3. 67 82 311
T o1 (o ﬁ%%@@ﬁ S%Qi%*hvaéwﬁg%§ B84 6ol 6% oid, Eondiadimoos (M x

+ 62GHR#RY, tmmd 2788 -~ W
_221 03; 54 g o 35)86 Fgﬁgd N j 74 ﬁ%‘i‘%@%&igﬁimle A51:
g Es 2dH§ F(é f 9%31W%éylziﬂemw-48ér&9dm,am AalB-(4-1phehyl (ﬁbluhybj ¥ {|) |
, | r C - et -penz am de
o v e oni 5 LR RLEY TR S35 300 4.8 os D Wi 1D, simide” 1 )
8.10 (HRM&(%IM/zdﬂodforasznwmms S (41 12 642 2088, find a2, 459070 111) 5.41
(d, J—CG 8 @ ﬁzﬁé gcdg 111), 4. 44-43% 4.42 (s,
IH), 258pd%r ]“33?%2 ) 9%(251'125 lzgiN(ér55JEOUBd8@,6(12M),H 321, m,sszgell) 1.88
(s, 311) 1.56 (t, J= 6.90, 3H), 1.49 (s, 3H), 1.34 (s, 3 H: Anal.
(

C34H4A1N305S0. 75
Example A49: (R)-3-[(2S, 3S)-2-Hydroxy-3—(3-hydroxy-Z—methyl-benzoylammo)~4-

phenyl-butyryl)-5 »>-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.




H20) calculated C (62.34), H (6.43), N (6.23), found C (62.72), H (6.52), N
(5.97). HRvs (ESI) mz calcd for 604. 2845, found 604.2845. 12 Decenber
2005 WD 02/ 100845 PCTI US02/ 18548 - 76- Exanpl e A52: 12 December 2005

3-((2S, 3S)-2-Hyciroxy-3-1[ 1- ( 3- hydr oxy- 2- et hyl - phenyl ) - r net hanoyl ] -

am no) - 4 AY¥84ut anoyl ) - 5, 5di met hyl -t hi azol i di ne- 4- @aEGRyIsse aci d
(2-nmethylam no- ethyl)-amde O H MN Y -N1--( N HOH H Wite solid:
1H NVMR (DMSO-d6) 6 9.40 (s, IH, 8-4%5-8.01 (m 1H), 7.41-7.13 (m 12H),

O 1 gl a8h: RIS K obfyardiy S 4l ny oy ey ghannd 2115 2 1.2 67

m  2Hmetha®4l]{anin@H-phdn H-53- - I
(CZ7H3|_|)mNﬁOSSO f:, IF% pcal%?lugafﬁgjé)lcs(tgmgg' ;fﬂ‘hmn&méﬁ c@.ﬁr\?x?i*%a%@fia found C
( 60. 59?l W"w@&‘ Z-methyl-beyzyD-pmids (ESI) m z calcd for 556.2771, found

556. 2770. 12 December 2005 WO 021100845 -77 General Method 13 0 HN-( N_RT
SVR OHH

'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]-
- 5,3-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.




1516 0 0 PCTI US02/ 18548 O H2ZNL NNRL OHCS R2 16 0 OH 17 N--'--LNRL O
16 - RsS.N~ NAN-ANRL R6 HOH (SC R2 19 Am des of the general structure
3 (synthesized in the same manor as in the Methods A sechicamr AH€ coupl ed
to boc-protected acid 15, and exposed to nethane sulfonic acid to yield
am nes 18Y0%(18§%Tti ng anmines 16 to the reaction condi t PEkESOesSICt ed yi el ded
a series of amdes 17 and ureas 19. 10 Synthesis of am nes of the general
type 16. 16a H2N' y -N OH CS~ The ti¥%e conpound was prepared as fol |l ows.

(R) - 5, 5 ¥zhmplend2: 8 'zgz;@)qul oee 4 32 ql gar b | j,c.acid 3-tert-butyl ester 1
(1.95 g, 7.47 rrrml?( was~ di sggrl"gyeél {Fln(s %"3’% ethyk-p enyl)-methanoyl)-
amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid (2-methylamino-

ethyl)-amide

0 o 0 .
Ho\é)k N E_—/U\ H/\/N\
OH s’(

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.




m.) and then cooled to 0 C. Met haRgsuNf ory

m.) and cooled to O C. Di phenyl chlorophosphate (1.71 nL, 8.23 mmol) was
added followed by TEA (1.14 nlL, 8.23 mmol ). The reaction was stirred at 0
C for 1h, and 12 Decenber 2005 WD 02/ 100845 PCTI US02/ 18pA4BccentiBrdgp€at ed with
(S)-Cycl ohex-2-enylam ne (0.8 g, 8.23 nmol). The reaction m xture was
stirred MORAYR¥T enperature overnight, then partiti oneRCTESOMSSHE | N HCl (25
m.) and EtQAc (30 nmlL). The organic | ayer was washed w th saturated NaHCG3,
brine, dried over Na2SO4 and concentr-at/ed. to a yellow oil. The resulting
oi | (2.54 9,Génefdl MTHRLd g° Was dissolved in EtOAc (30 nL) and then cooled to
0 C. Methanesulfonic acid (2.27 nL, 33.62 mmol) was added and the sol ution
was stirred at 0 C for 15 mnutes, then at roomtenperature for 4h. The

m xture was re-cooled to 0 C and quenched with 10% Na2CO3 (30 nl) then

extracted with EtOAc (30 ni). gani ¢ | ayer wa shed with brine, dried
over Na2SO4 and goncentrated i¥y==xXacuo to give llow oil 3. The 10
resul ting ygiN-o iRt (1.86 g, {7.34 mol ) was dj ssgl vedyin EtQAc (77 nl).

BOC- AHPBA 4(§ @_g, +7.8¢c.nmh] )\was —addew f ol Lowid by, HQBE (1.05qg, 7.74
mol ). The mSturd was stiffed atPH oom t endF atylr @t-+h, N Hen cooled to 0 C.
DCC (1.60 g, 7.74 mmol) was sPbw y added as solQit nfv'RZEt QAc (30 nmL). The
m xture was all®wed to graduglly warmto roomtepperature and stirred
overnight. The mixture was filtered 15 and the fiTtrate was washed with IN
HC1(40 nlL), saturated NaHCO3 (40 ni), br (40 nmL), dried over Na2SO4 and
concentrated to'give a crude white soli ontam nated w th DCU). The DCU
was -renpved by flash chromatography { 30%tg 50%EtOAc in hexanes) to .
provide a white sqfid(4.g.,7.73 ), Iwhjich s gissolved in EtOQAc (30.

chac’v-_l gay( '35 ni, 34.76 mmol) was
added 20 and the solution was stirred”at bt és’rR,:_LS m nutes, then at room
tenperature for 3h. "The m xture was re-cq |l ed 'to 0O C and quenched with 10%
Na2CO3 (35 nmL) then extracted with Et OAc ?30' m.). Organic |ayer was washed
with brine, dried over

O O O
16 ———— R5\NJ'LN N_.)LN—R“
A A

19

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

e ye

HpN N_';)LN .
on L X"

The title compound was prepared as follows. (R)—S,S-Dimémyl-thiazolidine—B,-4-

dicarboxylic acid 3-tert-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




and concentrated in vacuo to give a material which was recrystalized
:‘\Iﬁtz)%ogO% Et OAc in hexanes to provide the titled conmpound (2.41 g, 80% as a
white solid. "H 25 NWR (DVM5O-d6) 8 8.21 (d, J = 8.1, lihecemberddos/- 17 (m
5H), 5.80 (d, J =5.6, | H, 5.52-5.48 (m 2H), 5.30-5.25 (m 2H), 4.89
(s, 2H), WORHMYS 1) 4 .21-4.00 (m 3H), 3.15-2.70 (PET/RHYI8SE 50-2. 00 (m
2H), 2.00-1.00 (m 4H), 1.49 (s, 3H), 1.31 (s, 3H; Anal. Calcd fpr
C22H31IN3B8S: C, 63.28; H, 7.48; N, 10.-08.- Found: C, 63.40; H 7.20; N,
9.98. 30 The followi ng am nes a-h were prepared by the specific method
outlined above wusing the requisite amne. 12 Decenber 2005 WO 02/ 100845

79 16a 0 5 tﬂﬁteHiMH\dSNCyﬁbth;l ﬁﬁi?am\nd'dg BGT& us %91%1)1 Sﬁﬂﬁeac%%#%g dé) )4 4)
S 05 by 3= Shiegat piheniipinges gvegtgg]@mhelgpgmtnmegbemm INHE 6.1 o, 3= 7.0.1
Dy, 32952500 Atk 1 bty Bned sl Mgl ot 1, 7%
AN --t over NazSO4 and concentrated to a yellow oil. The resulnng 0il (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 HCI (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 (DMS0-dg) 8 8.21 (d,J=8.1, 1H), 7.31-7.17 (m, 5H), 5.80 (d,J=5.6, 1H),
3.52-5.48 (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.




OH S~ H NWR (DVMSO-d6) 5 8.69 (t, J=5.3, | H), 7.34-7.14 (m 5H), 5.34 (s
br, | H, 4.90 (s, 2H), 4.29 (s, 1H), 4.08 (d, J= 7.0, 1H), 3.90-3.70 (m
2H), 3.07 (dd, J=13.4, 2.5, | H), 2.96 (t, J= 2.6, 1H)12Rc8erfoodd, J=
9.8, 8.0, 2.8, 1H), 2.37 (dd, J=13.2, 9.9, 1H),1.50 20 (s, 3H), 1.32 (s,
3H). 12 DELeARE#S 2005 WO 02/ 100845 -so 16d PCT/ US0211985396@M548Y' N-' N OH
CS, 'H NWR (DMBO-d6) 5 8.13 (t, J= 5.4, 1H), 7.35-7.15 (m 5H), 5.28 (d, J=
8.1, 1H), 4.79 (m 214), 4.27 (s, 1H-79.07 (t, J= 7.1, 114),31.10-2.71
(m 4H), 2.37 (dd, J=13.2, 5 9.9,11-1),1.49 (s, 3H), 1.34 (m 2H), 1.33
(s, 3H),.0.77 (t, J=774, 3H). 16e C) H2N- ( -N OH (S Isolated yield: 84%
M5 (APCI, in/z): 461, 463 (MrH) 10 16f H2N Isolated yield: 93% M (APCl,
mz): 464 ('\ﬁil_') 15 16g H2ZN- -Y OH "S Isolated yield: 86% Ms (APCl, mz):
496 (MrH). %

0 O
HaN NN

: _-H
OH ks’(

"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). |




12 Decenber 2005 WO 02/100845 -81 16h O Isolated yield: 87 % Ms-APCI
(rnlz+): 458. 5 Synthesis of final products of the general type 17 from
‘16a- h, - General Methods: PCT/[TS02/ 18548 Ami de formati Ore Decehtberog0! Ut i on of
acid, am ne 16 and HOBT in CH2Cl2 was added 10 EDC and the sol ution
stirred VRI¥OBHE at room tenperature. The sol uti on WaRCTHRIZRNY at ed in
vacuo and.the residue dissolved in ethyl acetate and a snmall portion of

wat er.- The sol ution was washed with sat8r-ated NH4Cl or 0.5N HO  (2x),
saturated NaHCO3 (2x), brine (Ix), dried with MgSO4 and concentrated in
vacuo. The resulting residue subjected to flash silica gel chromatography
or preparatilf@d HPLC to afford the 15 desired product. Urea formation 41 -
The correspondi ng_ani ne and i socyanate (1.1-1.2 eq.) were taken in

di chl ororret-hane stirred at roomtenperature under nitrogen. (1.5 hr to
overnight). The yofvent was then renoved in vacuo and the resulting residue
subj ected 20 toffl@sh splica gel chromatography or preparative HPLC to
‘afford the dlg\[' REO ea formati on #2 - The correspondi ng am ne was
di ssol ved i nH2@ 2,/and fireated with diisopropylethylamne (1.5 eq.) and
phosgene (1 eq., 02'0{’)(5 In. in toluene) at -78 C. The resulting solution
was warmed to roomtenperature and treated with the am ne of 25 general

s':]r ucture 16HNMR (PAEQ-d4) ﬁ@_iﬁe{ﬁi.f%ti,%l)j 'fs;st-'ﬂgs @n% sﬂ%aﬂfg @hﬁi;@ﬂa Soeci {1
chr omat ogr a Ok Pr.epar at.i ve to afford the desired product. Specific
Urea Synt hegps9 (Tzﬁ%gé@ﬁgﬁﬁhio‘b@%# 7.1, 1H), 3.10-2.71 (m, 4H), 2.37 (dd, J= 132,

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—H]\E’@
OH 48/(

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




WD 02/ 100845 PCTI US02/ 18548 -82 Exanple R |:

3-(2-hydroxy-3-111- ( 3- hydr oxy- pyrrolidi n-yl)-net hanoyl ] - 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 warns to roomtenperature. The solution was concentrated and

- re-di ssol vedléhn dry CH2C12 (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), HPD (@ 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 conpound (0.12 g,
18% as a white Oba /%1H £BVBO-d6) S 8.38 (t, J= 5.7, 114),

7.34-7.09 (m | O4), 5.99 (d, J= 8 3, 1H, 5.04 (d, J= 9.5, | H), 4.96 (d,
J= 9.5, | H)solafedgeld:87 %. MS-ARCHGH/A)388. (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); HRVMS (ESI) m/ z calcd for C29H3sNAC5SNa (M + Nar
577.24555 found 577.2440; Anal. Calcd for C29H35N405S21420: 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
f ol | owi ng e)?éiﬁﬁ‘le%of/@ﬁépmqumr@dhdgﬁmmhétytpeﬂ &spotedilng speci fic met hod
outlined a@%\‘n‘&a&'ﬁdeﬂﬂ;ﬂ%.he requisite P2 fragnment, 12 Decenber 2005

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




WO 02/ 100845 PCTI US02/ 18548 - 83 ExarrFI e B2: Isoxazol e-5-carboxylic acid

2S) - 1- benzyl - 3-f(R) -5, 5-di net hyl - .
E(Zlﬁet hi/l - benzy?/car_bagmill )-thiazolidin-3 yl]-2-hydroxy- &m@@nua{-gg@yll)dféim de
White solid: np = 82-84 C, IR (neat, cm1) 3313, 2967, 1656, 1538, ] ;
1372, 1¥8BRMmB45 1108, 916; 'H NVR (DVBO-d6) S 8. 91 (d,Pclpaus/6rsdsH) | 8.6 0( )
J=2.0, 1 H, 83 (t, J =50,1H, 7,31-7.08 (m 9H), 7.03 (g, J = 2.0,
H, 5.63 (d, J=6.9, 1 H, 5.02(d, J-88.6,1H, 4.97 (d, J = 8.6,231 H) ,
4,60-4.3 0 (m 411), 4.14-4.00 (m | H, 2.90- 10 2.75 (m 211), 2.2MngNa
3H), 1.49 (s, 3H), 1.28 (s, 3H); HRM5 (ESI) in/ z calcd for C28H3

(M + Na)+ 55BxAfi6 B1{ 42l &Qay_@,&?ﬁ(g,_.g;@ 5 gﬂg&gi '@%[)“RF% pEANTIR "|522g3 C

6. 10. 27. Found: C
Ieioggzo:_le 3- é‘%ﬂﬁb&%nle)a%ﬁdhqiethsbfz@mndme#@fmmR)da,rﬁetﬂymet hyI 15 .
(2-nmethyl-b %gﬁba noyl ) -t hi azol i di n-3-yl]-2-hyd
r oxy- 3- 0X0- pr op ?‘amdeV\hlte solid; IR (neat, cm) 34-3

)6, 1643, 1537, 1425, 1378: ' H NMR (DVBO-d6)S 20 9.03 (s,- 1 H), 8.66 (d, J =

- ;79 (s, 1 H, 5.67
8.7, 1 , 8.32 (t, J .3, .1 H, 7.30-7.11 (m 9U), 6;7

(d, J= E?B,M—l), 21.97( H, 4.47-4.32 (m 4H), 4.09 (dd, J15.0, 5.0, 1H),
2. 84 (m 2H), 2.24 (s, 1), 1.49 (s, 3H), 1.34 (m 3H); HRMS (ESI) in/ z
cal.cd for C28H32N Nap (M © Na) 59. 1986, found 559.1980. 12 Decenber
2005 WD 02/ 1 HCTESOR/ 18548 Exanpl e B4: _

5- Chl oro-i soxa IN- 3Hca bogyy Haci 1(1S,29)-i-benzyl -3-[(R)-5,5_ dim

et hyl - 4- (52- et hyl - benzyPE’a yl)-t##1 azol i di n-.3-yl | -2-hyd roxy- 3-oxo-

propyl }-am de Cl 5

(R)-Pyrrolidin-3-ol (0.21 g, 2.40 mmol) was dissolved in dry CH,Ck (15 mL) and
cooled to —78 °C under argon w1;th 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 NaySO,, filtered, and concentrated. The
residue was purified by flash column chromatography (5% MeOH in EtOAc) to yield
the title compound (0.12 g, 18%) as a white foam.

20 'HNMR (DMSO-dg)  8.38 (t, J = 5.7, 1H), 7.34-7.09 (m, 10H), 5.99 (d,J=83, 1H),
504, J=95, 1H), 496 (d, J=9.5, 1H), 449 (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.




Wiite solid; IR (neat, cm 1) 3320, 2969, 1657, 1547, 1434, 1372,1266; 'H NWR
(DVMBO-d6) S 8.74 (d, J= 8.2, 111), 8.29 (t,J= 5.5, 111), 7.28-7.08 (m 9H
6.90 (s, 111), 5.72 (d, J=7.1, IH), 4.96 (s, 211), 4.%Dtdmberdods 4. 32
(dd, J= 15.2, 6.0, 111), 4.09 10 (dd, J=15.2, 4.6, 11-1), 2.85 (m 211),
2.83 (s,wWDldy/10084549 (s, 3H), 1.33 (s, 311); HRVS (ESI pcrusozisssl cd for
C28H31NACBSC Na (M + Na) + 593. 1596, found 593. 1569. Exanpl e B5:

(R)-3-{(2S, 3S) - 2- Hydr oxy- 4- phenyl - 3-[ (-I183t-hi ophen- 2- yl - met 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 Wiite solid: np = 98-101 C, IR (neat, cm-1) 3416, 1644, 1538,

(1 9= 6, 1 H g s eimolE ARG 1 B B3 ) spfimenthys, oy (1

| OH), 5.38 (¥methyl: remsmammm.a(zdhdm-:%ylw hyiigxy-HoxdSpropyl)-dmide 8, 111),
4.54-4.20 (m 5H), 2.90-2.70 (in, 211), 2.25 (s, 311), 1.49 (s, 311), 1.34
(s, 311); HRWVB (ESI) m/ z cal cd for C29H33N3O4S2Na (M + Na)",- 574.1805,

found 574.1818; Anal | cd for C29H33N304S2-0.751120: C, 61. 62; H, 6.15;
25 N, 7.43. Found: 1 31 H 5.97; N, 7.28. 12 Decenber 2005 WO
02/100845 PCTI USQ2/ - Exarrpl e B6:

(R -3-{(25, 3&@ 2 Fw ro y henyl 3-[ (1-thiophen 3-yl-nethanoyl) -

am nol - but a ol i di ne-4-carboxylic acid 2-nethyl -
benzyl ani de K%,ggﬁ‘ 100 C, IR (neat, ern-) 3312, 3086, 2966,
1644, 1538, 1455 1372 6, 1109; 'H NVR (DMBO-d6) S 8.42-8.34 (m 2H),

8.14 (m51H), 7.54.7.06 10 (m 11H), 5.74 (d, J= 9.3, 1 H, 5.35 (d, J=
6.8, 1H), 4.99 (d, J= 9.3 1H), 4.53 (d, J 3.0, 1H), 4.50 (s, 1H), 4.42 (dd,
J=15.0, 7. 0Whitp solifl: 4up % 8364 FCnIR (e, crd )]BIGCR%?JFS% 1538) 1454 @372H) ,

2:90-2. 70 (g3, fro8 orS e SaRR-45 5 890 =52 1) 8.1 (d;JHRNB (BSD
1H), 8.35 (1, /= 5.0, 1H), 7.31-7.08 (m, 9H), 7.03 (4, J = 2.0, 1H), 5.63 (d, J= 6.9, IH),
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 (5, 3H), 1.49 (s, 3H), 1.28 (s, 3H); HRMS (EST) m / z caled fot
CasHN:05SNa (M + Na)* 559.1986, found 559.1994: Anal. Caled for
CasHsN:0s8+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. |




m/ z calcd for C29H33N30482Na (M+ Na)-' 574.1805, found 574.1789; Anal.
Calcd for C29H33N3M4S2.1 H2O C, 61.14; H, 6.19; N, 7.3 8. Found: C
60.74; H S.90; N, 7.15. 15 Exanple B7: 12 December 2005

(R -3-{(2S, 3S) - 2- Hydr oxy- 4- phenyl -3-(((S)-I-tetrahydro-furan-2-yl-

met hanoy Wo entoesad - but anoyl } - 5, 5-di net hyl -t hi azol i di ne-¥emgerobasyd i c acid 2-
nmet hyl - benzyl am de 20 Wiite solid: np = 82-84 C, TR (neat, cm') 3314,
2969, 1651, 1531, 1456, 1372, 1109, 10§, EH NVMR (DMSO-d6) 5 8.35 (t, J=
6.0,.1 H, 7.60 (d, J 9.2, 1H, 7.31- 7.09 (m 9H), 5.45 (d, J= 6.8, 1H),
4.97 (d, J=9.5,1H), 4.93 (d, J= 9.5, 1H), 4.46 (s, 25 1H), 4.41-4.07 (m

4H), 3. 77- 3. Boarhp¥e BAHH 80 12

o ber | 2008 gt Bt B-ChlordlisodafieS Kbt fri? @%ﬁ‘ EF_M? Fﬁwﬁ%?@njs STH) . 1.49
(s, 3H), 1. 4dimetodd(@meakyl-beazBenrbamo)iadoRbin-1-Fph nydydxyZ3-ofdl cd for

. C29HB7N3CBSI\@ é%_{ I\ﬁ% 562. 2346, found 562.2345; Anal. Cal cd for
C29H37N305S len 63.48; H 6.98; N, 7.66. Found C, 63.61; H, 6.85;
N, 7.58. 5 Exanple B8:

3-(2- hydroxy-3-(]t-(3-hydroxy-pyrrolidin-yl)- rrethanoyl] am no} - 4-

phenyl - but anoyl ) - 5, 5- di yl -thi azolidiiie-4-carboxylic acid-2-nethyl.
benzyl am de HO, O H (DVMBO-d6) S 8.38 (t, J— 5.5, 111), 7.34-7.09 (m
| OH), 5.99 (d, J= § 2, 16) 504 , J= 9.5, 4.96 (d, J= 9.5, 111),
4.49 (s, 1H4 . 4,48-4 3 -4.16 (m 311) 4.00 (m 1H),
329304(m ) 2}}’8- .28 (s, 3H), 1.83-1.65 (m 2H),
1.52 (s, s3H), 193 (s, S(P*U inl z calcd for C29H38N4O, SNa (M +
.15 . Na)+ 577. 2455, found 577. 473 Anal . Calcd for C29H38NAOGBS2H2G C,
58.96; N,

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. |




9.48. Found: C, 58.68; N, 9.11. Exanple 139: (R)-3-((2S,3S)

2- Hydr oxy-4- phenyl -3-]1 ((R) - 1-t et rahydro-furan-2-yl -

met hanoyl ) - am no] - but anoyl } - 5, 5-di et hyl -t hi azol i di ne- 4naRedBxwhdsc acid 2
20 net hyl - benzyl am de Wiite solid;JR (neat, cm) 3324, 2959, 2873, 1724,
1651, 15%@o02hdds%s 1372, 1289, 25 1073; 'H NVR ( DVMBO d@pctistyidsss(t, J= 4.9,
1H, 7.77 (d, J=8.9, 1H), 7.52-7.09 (m 12 Decenber 2005 WO 02/ 100845
PCTI US02/ 18548 -87 911), 5.51 (d, J= 688~ 1H), 4.97-4.89 (m 2H), 4.52-3.66
(m 811), 2.90-2.60 (m 211), 2.25 (s, 311), 1.99-1.63 (m 411), 1.48 (s,
311), 1.33 (s, 311); HRVMS (ESI) ml z calcd for C29H37N30G6SNa (M + Na) 4
562. 2346, found 562.2366. Anal. Calcd for C29H37N305S0.25 H20: C, 64.01,;
H 6.95; N, 7.72. Found: C, 64.20; H, 6.90; N, 7.82. Exanple BlO:

3, 5-Di net hyIEmamphaBﬁJI(R}&{@Sﬁﬂm&Iydromﬁ@h{eﬁﬂ-sfi(ﬂﬁhgﬁfehg%mﬂnetﬁario&ﬁ)

5, 5-di net hyl th zyl banoyl)-thiazoli

3-ylj-2- hydf'gsz&éﬁ'"gewﬁép%ﬁw !§ THhiggol E%nq ~berrhopdicpicid Hmethgly | H NVR (400
Mz, dmso- d@khzybusige8 (t, 1 H, 8.13 (d, I H, 7.04 - 7.3 5 (rn, 1011),
5.52 (d, | H, 5.09 (d, I H, 50 (d, 11), 4.53 (m | H, 4.5 (s, 111),
4.48 15 #m 211), 4.17 (dd, IN), 2.87 (dd, | H, 2.7 (q, 111), 2.26 (s,
6H), 2.09 (s, 3H), (s, 314), 1.35 (s, 3H ; IR (KBr in cm1l): 3313,
1643, - 1521, 743; NS BCl, mz): 565 (M+H), 519, 265; C30H36N405S1. 0. 69
H20 Cal cul ated: C62. H6. 53, N9.71, (bserved: C63.81, 116.43, N9.92; HPLC

: Rf (min.) 20.187, |ty098% 0 Exanpl e B11l:
2, 4- Di et hyl 0 acid {1-benzyl -3-[5, 5-di net hyl -
4- (2- net hyl - zyll-ca l'idin-3

et
yl]-2-hydroxy- 3- oxo- og am de

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.

12 Decenber 2005

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




WD 02/ 100845 -88 PCTI US02/ 18548 |sol ated yield: 80% 1H NVR (400 MHz, .
drnso-d6): S 8.35 (t,1H), 8.14 (d, IH), 7.0 - 7.35 (m 10H), 5.48 (d, 1H),
5.04 (d, 1H), 5.0 (d, 1H), 4.52 (m 1H), 4.4 (s, 1H), 41BSecedvii208d), 4.14
(dd, 1H), 2.78 (d,” 2H), 2.57 (s, 3H), 2.30 (s, 3H), 2.26 (s, 3H), 1.48 (s,
‘3H), 1.35w@¢ey0@ ; IR (KBr in cm1): 3310, 1641, 1534, "¥SudbissHPCl, m z):
581 (M+H), 317, 265, 259; C30H36N404S2. 0. 39 H20 Cal cul ated: C61.30, H6. 31,
N9. 53, (bserved: C62.04, H6.25, N9.65,8HPLC : Rf (mn.) 19.613; Purity:
98% Exanple Bl2: (R)-3-{(2S, 3S)-2-Hydr oxy

3-[(1-net hyl - 1H pyrrol e- 2-car bonyl ) -

- 4- phegy)1 i N h
S hothyl - 10 by D, et At 3 Bt LR R B Bt o) -
8.35 (t, |H)caled f911C:(9ﬂs7N1®BSNa‘.(l\BSNa)- 56523460fbuhd 562 G, A (RicliSer 211) ., 5. 96
.| 5.3 3 , , 4.38 (dd,
(1i|) Z') 30 (m”\({ 3&? ‘1§?%éd°(§3r681%6?§(1§ 7(@5-|)Fougd 8C,(Gq)61(21§,]§85 N, Z68( s, (3H)
1.52 (s, 3H), 1.35 (s, 3H) ; IR (KBrin cm1): 3324, 1639, 1538, 735; M
(APCl, mz): 549 ., 503, 382, 285; C30H36N404Sl.2.44 H20 Cal cul at ed:

%07% L% é@ﬂammeﬁaé -(ehwboved:{[18yBroxy i rfolillin- ~W-thetenofiPhfring} B (M n.)
(R)-3-{( 2gr '3@""%'1?‘?{?"%2’6 %@Lﬁﬂgﬁ‘gﬂ%ﬁ-&a@wwmﬂﬂ-wdm—n 0] - 2-

hydr oxy- 4- ptiengylahideyr yl } - 5, 5- di met hyl -t hi azol i di ne-4-carboxylic acid

2-met hyl - benzyl ami de N 12 Decenber 2005 WO 02/ 100845 PCTI US02/ 18548 -89
| sol ated yield: 68% |H NVR (400 WHz, dnso-d6): S 8.30 (t, 111), 7.83 (d,
IH), 7.31- ' ‘

HO/I.C/N
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'l) 3324,2959, 2873, 1724, 165 1, 1526, 1455, 1372, 1289,
~, 1
25 1073; "HNMR (DMSO-de) 8 835 (t, /= 4.9, 1H), 7.77 (d, J = 8.9, 1H), 7.52-7.09 (m,




- 7.04 (m

|OH), 6.30 (s, I|H), 5.48 (d, 111), 4.92 (s, 211), 4.30 --4.48 (m

411), 4.17 (dd, 111), 3.7 (s, 3H), 2.74 (m 2H), 2.26 (s, 311), 2.18 (s,
311), 1.48 (s, 311), 1.30 (s, 3H); IR5 (KBr in cm1): 383Redbdiod532, 744;

MS ( APCI,

mz): 564 (MrH), 300, 272; C30H37N504S1.0.5 H2O Cal cul at ed:

C62. 86, M@ @aposhd 2. 22, (Cbserved: C63.92, 116.62, N Z2chZsodiRsfs : Rf (mn.)
19.724; Purity: 100% Exanple Bl4:

3-((S)-3-[(5-Chloro-1, 3-di net hyI - | H pyrgzol e- 4- car bonyl ) -am ni oj - 10

2- hydr oxy-4-phenyl - butyryl) -5, 5-di met hyl - t hi azol i di ne- 4- car boxylic acid 2-
-met hyl -benzyl am de 15 Isolated yield: 92% | H NVR (400 MHz, dnso-d6): b

8.35 (t,
(g, 211),
(s, 311),

3438, 3313,

276, 174;

ORI Pt S0 By DLl

Ss3Hm£9 -1.68. (484K} 1.4814 RH), 1. Bqs,(38); BRAS (B S EiRn AsBGIcH Byrcm 1)

SOMRESIRAAREY 557 5t it o A St o 00, N1 165,

Coserved: COOBAN:E8+0LABHAY., CN4.0ki; Bls. 9§%27%1%%@%2§&%% L NPurity:

100% 12 Decenber 2005 WO 02/ 100845 PCT/ U

2Am no- 4-
di net hyl

0 B15:
th$d-- t hi azol e- 5-carboxylic -acid {(S)-1-benzyl -3-[5, 5-

-4- (2- et hyl - benzyl car banoyl ) -t hi azol i di n-3-yl]-2-hydroxy 3-oxo-

~propyl)-am de NH2 Isolated yield: 42% 1H NVR (400 MHz, dnso-d6): S 8.48
b 1 83:&51 OBH): 3 - 6. 91
(brs, 1H), [ﬂ 150 Lﬂ‘blmetﬂyl‘i&x&ible %Qboxﬁl@aﬁnd glg’z%l'é%}l{wm%n) (25 ho

1H), 537 (d, Cl

(2, 3H), 2. 1‘535 ("é"eﬂyd-f)(%me hs‘ l(egzmar}:ammyl,’m:mxxdm-yn-zuad(»d@ns-m-10 cm1):

3307, 1625, 1,1,4 (APCI, in/z): 582 (MrH), 442, 318, C29H35N504S2C11 .
- Cal cuI at ed: 6 5, NlO 82, (bserved: (C59.87, H6.06, N12.04; HPLC :

Rf  (m o) 17.981 Purlty 98%

15

20

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

- (m, 2H), 4.17 (dd, 1H), 2.87 (dd, 1H), 2.7 (q, 1H), 2.26 (s, 6H), 2.09 (5, 3H), 1.52 (s,

3H), 1.35 (s, 3H) ; IR (KBr in cm-1): 3313, 1643, 1521, 743; MS (APCL, m/z): 565
(MH), 519, 265; C30H36N40581.0.69 H,O Calculated: (62.43, H6.53, N9.71,
Observed: C63.81, H6.43, N9.92; HPLC : Rf (min.) 20.167; Purity: 98%.

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




Exanpl e B16: 3-[2-Hydroxy- 3-(2-nethyl -benzoyl am no) - 4- phenyl - butyry11-5, 5-
15 di nmet hyl -t hi azol i di ne-4-carboxylic acid 2-nethyl-benzyl am de |sol ated
yield: 76% 1H NVR (400 MHz, dmso-d5): S 8.31 (t, 1H), BI2eudrz0bH), 7.32 -
20 7.04 (m 13H), 5.48 (d, 1H, 5.13 (d, 1H), 5.0 (d, 111), 4.48 (s, 2H,

4. 38 (ddwaaihposss 09 (dd, IH), 2.83 (d, IH), 2.70 (t, XPusezhsd® (s, 314),
2.01 (s, 3H, 1.48 (s, 3H, 1.33 (s, 3H ; IR(KBr in cm1l): 3309, 1641,
1520, 742; M5 (APCl, mz): 560 (MtH), k4, 296, 265; C32H37N304S1.0.64 H20
Cal cul ated: -C67.40, H6.59, Nr7.37, Cbserved: C68.79, H6.49, Nr7.52; HPLC :
‘Rf (rnin.) 21.024; Purity: 98% 12 Decenber 2005 WO 02/100845 PCTNSO02/ 18548

33 (o D D e yield: 80% IFNMR (400 MKz draso-dgy: B gh THY S0 {1978 50~

d: gwlsfjhyIY-Z(t)/hﬂéﬁc(m dIOIli)aMS@arngpéwzn(@ m),giozd n@ghwzép@qﬁyl H% 4I3§0I ate e 35 _
é H§33 g moglizgf)::ﬁ@ %gdo 1%% 73@1%4)(21%7 %SH§H,3 3045,(52),22916)(%3@4848»(3411736(g m
3H). 1.87 (s, 3}13}9;& 3}%4?@‘5%% b %616 165{5( %513 3l M%l(éﬁ’?kgﬂl? F\Sﬁm 1): 3307,

i ke T oot gt S AR T,
ul a , serve
HPLC : Rf (r?h]%ﬁ ’Ye‘g%“%ggqﬂg% NH;ﬁS 35%7 Ba?éwm)é%l% Purity: 98%

6- Oxo0-1, 4, 5, 6-tetrahydro- pyri dazi ne- 3-carboxylic acid {1-benzyl-3- 15

15, 5-di rret leelg_4 (2- met hyl - benzyl car barnoyl ) -t hi azol i di n-3-yl]-2-hydroxy-3-0
X0- pr opyl} FHle Ri22dl)l-.?sé(n%ﬁa)elz-}lydmy@[zs/qmeihmm@&m ‘MwBouygmso d6): 6
'8.35 (t, 4.91

(d, 1H , 4. 85ﬁ] "éﬁ ﬂﬁb""dﬁb“ 15, f%‘?t“&':“b@zmmsﬂocafb&%l% ac;j%r}nem} 2.78 (d,

2H), 2. 81 (benzgrhin),dez 30 (t, 2H), 2.22 (s, 3.H), 1.48 (s, 3H), 1.30 (s, 3H

\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




; IR (KBr in cm1): 3306, 1650, 1521, 742 ; M5 (APCl, niz): 566 (MH),

520, 265; C29H35N505S1. 0.7 H20 Cal cul ated: ©60.23, H6.34, N12.11, Observed:
C61.57, 25 H6.24, N12.38; HPLC : Rf (min.) 18.455; Purifbecshbdnods2 Decenber
2005 WO 02/100845 92 PCTI US02/ 18548 Exanpl e B19:

2, 4- Di mewbyb/@84aXx0- 2, 5- di hydr o-i soxazol e- 3- car boxyl i ¢ peg¢ivdedibsas

benzyl - 3-[ 5, 5- di net hyl - 4- ( 2A- net hyl - benzyl car banoyl ) -t hi azol i di n- 3-yi {- 2- by
droxy- 3-oxo-propyl)-am de Isolated yighd: 73% 1H NVMR (400 MHz, dnso-d6):
8 8.91 (d, 1H), 8.35 (t, 1H), 7.30 - 7.04 (m 9H), 5.70 (d, IH, 5.0 (d,
2H), 4.44 (s + m 3H), 4.31 (dd, 111), 4.13 (dd,1 H), 10 . 2.91 (s +m 4H),
2.65 (t, 1H), 2.22 (s, 3H), 1.52 (s, 3H), 1.48 (s, 3H), 1.30 (s, 311); IR
(KBr in cm1): 3325, 2932, 1729, 1649, 1527, 742 ; Ms (APCl, nfz): 581

(W), S3Ol0ue8 il SRCInoaORIEalal SEs R A B B I 10,
“Exanpl e 3289648” 10#630(5 1H), 5.48 (d, 1H), 4.92 (s,ZH),430 4.48 (m 4H), 4.17 dd-

R) - 3- (( 25, t h th |
o oy 2. phah Do sy o AT BAa s 258 £ o Eliaéaim@”el.i“‘)éc?d
al |yl ani 3le @Brin era-1) I91BI0I645] 1360, 034; MK @P@ﬁnNyRS Méﬁﬁl%) @&0%28 23 (s 1H),

d’ J=

8 10 8 03 6.51 (d, J=
(%ﬁ“%ﬁﬁ 5%#9 Céﬁ&aied( §62.36; Hs’» , N1RIp2, @:szﬁzedt CB3.90m ( 4H) ,

4 50 4 30 (ms@hi)m@ ﬂfozé @%m ?b @ﬁ%ﬁ (rn, 2.13 (s, 311),
1.85 (s, 3H), iRy I87be: 1% (ES) D e
C28H36N305S (M + H) +
_ Example B14: 3—{(S)-3-[(5-Chloro-1,3-dimethyl-lH-pyrazo!e-4-carbonyl)—amino]-
10 2-hydroxy-4-phenyl-butyryl}-5,5-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%.




12 Decenber 2005 WO 02/100845 PCTI US02/ 18548 .-93 526. 2376, found 526. 2380;
Anal . Calcd for C28H35N3(6S-0.2 TFA: C, 62.19; H 6.47; N, 7.66. Found: C,
62.27; H 6.78; N, 7.26. Exanple B21l: 12 December 2005

3- (2- Hydroxy- 3-{[1-(3-hydroxy- 2, 4-di net hyl - phenyl ) - met hyanoyl j -

am no} - 4yyhenydsadut znoyl ) - 5, 5- di met hyl - t hi azol i di ne- 4- geFbaxyisis aci d
prop-2- ynylamde O HNNOH ~, s:'- H10 'H NWR (DVMBO-d6) S 8.40 (t, J =
5.4, 1H), 8.22 (s, IH, 8.02 (d, J= 8.Z%y.1H), 7.35- 6.52 (m 7H), 5.44 (d,
J=6.8, 1H, 5.10 (d, J= 9.1, 1H), 5.02 (d, J—91 114), 446 4.40 (m
211), 4.40 (s, 1 H, 3.86 (s br, 2H), 3.08 (t, =1.8, 1 H, 2.82-2.72 (m

2H), 2.15 (Bxa . _ | RMS (ESI)
inl z calcd f(;.rfl::ll éié%%ﬁ?)%ﬁngo(s)%gé F%\’l tﬂlﬂ%‘e-&ﬂrhﬁ?ﬂ& ac‘f‘g&ﬁfii@ %’i@g Anal .

Cal cd for 15‘1lm@ﬁml}amﬁﬁﬂ}ym-bs&@ﬁarﬁ‘am@ﬁ)—ﬂa&zohﬂm@-ﬂj&}h%r&y&%xos 6. 02.

Found: C, 62 801H .64, N 7.71; S, 5.69. Exanple'B

3-}2- Hydroxyprgpﬁ hyl - 1H pyrrol e- 2-car bonyl ) -am no} 4-

phenyl - but yryl }-5, 5-di met hyl -t hi azol i di ne- 4-carboxylic acid

2- chl oro- benzyl ami'de 20 Chiral Isol ated vyi eId 50% 1 H NVR (400 MHz,

dnmso-d6): 6.40-7. 40 llH) 600(m1 . 4.20-5.20 (m 7H), 3.71,
3.54 (s 3H), 2.70-2.99/(in, 1.52 (d, J = 2.0 Hz, 3H), 1.32 25 (d, J=
2.1 Hz, 3H); MS ()AP l Orﬂ 2)6 570 ?I\/HrH) 12 December 2005 WO 02/ 100845

N\ OH (S/(

5 NHZ

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,\
o 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%.




PCT/ US02/ 18548 -94 Exanpl e B23: 3, 5-Di net hyl -i soxazol e-4-carboxylic acid

{I -benzyl - 3-j 4-(2-chl oro-

benzyl car banoyl ) - 5, 5-di net hyl -t hi azol i di n- 3-yl ] - 2- hydr oxyBeembez0ps opyl ) - am
de 5 Isolated yield: 55% 1H NVR (400 MHz, dnso-d6): 7.00-7.40 (m 914),
4.36-5. 08VQIH1008%) 2 70-2.90 (m 2H), 2.34, 2.25 (s, HHAUSOYISEE 2. 12 (s,
3H), 1.56 (d, J= 8.5 Hz, 31-1), 1.35 (d, J=6.2 Hz, 3H); M5 (APCl, mz):
586 (MtH); C29H33CLN405S. 0.42H20 10 calcul at ed: Cs8. 77, H5.75, N9.45,
Cbserved: C58.37, H5.73, N9.19. Exanple B24:

3-{2- Hydroxy-3-[(| -nmet hyl - I H- pyrrol e- 2-car bonyl ) - am no] - 4-

phenyi - butyryl ) -5, 5-di met hyl -t hi azol i di ne-4-carboxylic acid 2,6-difluoro-
benzyl am de ed.yield: 75% 1 H NVR (400 MHz, dnso- d6) 6. 40-7. 40
(m 10H), 6. "klﬁ 9hmeﬁlg”GS2IS'"§Z@(§%€M°YM'“°)32‘MWBY-G Pheryl-defyry-55- 2. 90
(m 2H), 1.5Bmedhylthidsolidiid S (APCl, nlz): 571
(MH) - C20H32F2NA04S Cal cu|45‘iai’}é‘§‘§lc':%%“§%,'gﬁg§%%‘i %‘% Cbserved:  C60. 86,
H5.94, N9.71. 12 Decenber 2005 WO 02/100845 PCTI US02/18548 -95 Exanpl e B25:
3, 5-Di net hyl -i soxazol e4 car boxylic acid {1-benzyl-3-{4-(2,6-

di f1 uoro-benzyl carba »- 5, 5-di net hyl -t hi azolidin-3 yl)-2-hydroxy- 3- oxo-
propyl }-am de | sol ate il eI d: 75% 1 HNW (400 MHz, dnso-d6): 6.60-7.40

(m 811), 4.26- ( 07 . 70-12. 90 (m 214), 2.32, 2.28 (s, 3H), 2.16,
2.13 (s, 3H)3 ﬁ 1.34 (s, 314); Ms (APCl, mz):
587 (MHH); C2 F2N4§ Qa;\cu at ¢ C59 37, 10 145.50, N9.55, (bserved:

- 059.12, 145.88 N9.50.

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%. |




Exanpl e B26: 3-{2-Hydr oXy- 3-[(1-nethyl -1 H pyrrol e-2-carbonyl ) -am no] - 4-
phenyl - butyryl }-5, 5-di net hyl -t hi azol i di ne-4-carboxylic acid
2-trifluoromethyl- benzylam de 15 Isolated yield: 83% mmmmo VHz

drso- dé) 60 (m 1114), 6.00 (m 114), 4. 20-5.20 . 3.70,
3.54 (s 3!1?“%“% 2.90 (m 214), 1.52 (s, 314), 1.36, BCE 0%%854 0 3H):; MS

(APCI, nmlz): 619 (MtH); C30H33F3NAO4S Cal cul ated: C59.79, 145.52, N9. 30,
Observed: C59.42,145.55, N9.06. 12 Decettber 2005 WD 02/100845 -96 .5

PCTI USC2/ 18548 Exanple B27: 3,5-Di net hyl -i soxazol e-4-carboxylic acid

1- benzyl - 3-[ 5, 5- di net hyl -

4-(2-trifluoronethyl -benzyl carbanoyl) -t hi azol i di n-3-yl - 2-bydroxy- 3- oxo- pro
pyl }- am de 400 MHz, dnso-(6): 7.05-7.60 (m
OH), 4.36-5. %’gﬂ%@%ﬁ fo: %’f 2y ﬂ‘}“% gz”’é?gﬁ %%Phygm'““’?zsfe-3~?rmxy@)§ acidff- 2 .15 2.05
(s, 3H), 1. Skenzyll-35[3,5dimediiy)-4-(2-n2hyl-bbn RC 619
(MtH); C30 F3NAO, S, Cal ?Slllat(ed C58 %%a‘ﬁa I—@W %&l@?%b%r%&%%& C57. 87,
H5. 68, NO. 02> OXRNBY-apmde

N-j (xS, 29) - 3- (4- Allyl car banoyl - 5, 5-di net hyl -t hi azol i di n-3-yi)-1-

benzyl - 2- hydr oxy 3-oxo-propylj-nicotinam de 15 20 White solid: '"H NMR
(DVBO-d6) S 8.81 (d, 8.6; 1), 8.77 (d, J=6.2, 1H), 812 (m | H, 7.99
(m 1 H, 7.63 (m | 7.32-7.12 (m 7H), 5.78 (m | H), 5.18 (m, 2H)
14.56(m ,3H), 4.48 ( A, &.87-2.67 (m 2H), 1.49 (s, 3H), 1.34 (s, 3H);
Anal . - (C26H3XNAOASO,15 Zgl/n§ FA) cal culated C (57.65), H (6.36), N
(10.19), found ﬁ

oAM= oH ( A

Isolated yield: 73%; 1H-NMR (400 MHz, dmso-de): 5 8.91 (d, 1H), 8.35 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 2.91(s+m, 4H), 2.65 (, 1H), 2.22 (s, 3H), 1.52 (s, 3H), 1.48 (s, 3H), 1.30 (5, 3H) ; IR
(KBr in cm-1): 3325, 2932, 1729, 1649, 1527, 742 - 3 MS (APCI, m/z): 581 (M-+H),
539, 493, 225; C30H36N406S1 Calculated: €62.29, 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

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)*




(57.73), H (5.91), N (10.15). HRMB (ESI) mz calcd for 483.2075, found
497.2066. 12 Decenber 2005 WO 02/ 100845 -97 PCTI USC2/ 18548 Exanpl e B29:

3- [ 2- Hydr oxy- 3- (4- met hoxy- 2- met hyl - benzoyl ami no) - 4- phenyl Becember 2005
butytyl]-5,5-di methyl -t hiazolidine-4-carboxylic acid 2-nethyl-benzyl am de 5
| sol at edVW%%”&W%% "H NVR (400 MHz, DVMBO-d6): S 8. 32PqWUsoy/1ss¥8 8.09 (d,
‘AH), 7.33- 7.27 (m 3H), 723719(m 2H), 7.15-7.08 (m 5H), 6.69 (d,
211), 5.46 (d, IH), 5.13 (d, |IH, 4. 9993(-d, IH), 4.49 (s, 2H), 4.41-4.36
(m 2H), 4.10 (dd, 1H), 3.71 (s,3H), 2.84-2.81 (m 1H), 2.72 (t, IH, 2.24
(s, 3H, 2.07 &3 3H), 1.48 (s, 3H), 1.33 (s, 3H); MsS-APCl1 10 (m z+): 326,
500 (MH). HR6 76?1ﬁ(umﬂ|526 2780; R6ial. €uled foy CrlO%O; ﬁ@h@%@%@lg%hﬁo

cal cd: C66. 2 3% f ound; €66.38, H6.71, B30:
(R)-3-((25, ) B‘?dox‘Nngﬁ Bh%ré}? &AL 7@20- o-t ol yl - et hanoyl)

am noJ- but anoyl } 5, 5-di et hyl -t hi azol i di ne-4-carboxylic acid propyl am de 15

N" N-/ "NVHOHAS\ HI1R (neat, ern-J) 3318, 2964, 1642 1530 1445,
1372, 1H NVExpmpBO;18 362:Hydgaky-3-41- 13- drin2 4 it phenky ,w)]; s 00 (a

7.35-7.0 114), 5.09

J= 9.2, %11%}““21"%1’%%@"%{'0@5 8 dAmet#Yké"azplmye- gaxbpxykis acnbpﬂpgz- 2H), 2.90-
260(m 2Hynyldn@de (s, 3H), 1.49 (s, 3H), 1.44-1.35 (m 2H), 1.34 (s, 3H),
0.82 (t,J 7.5,/ 311); HRVMS (ESI) m/ z calcd for C27H36N304S (M + H) +

498. 2424, found 498.2427. 12 Decenber 2005 WD 02/ 100845 PCT/ US02/ 18548

\“

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).




-98 Exanpl e B31: _

(R -3-((2S,39)-3- {[1 ( 3- Fl uor o- 2- rrethyl phenyl) - met hanoyl | -

am no} - 2--hydr oxy- 4- phenyl - but anoyl ) - 5, 5- di et hyl - t hi azolj odcagredzogar boxyl i c
acid prg‘%oarride' White solid: "HNW (DVSO) S 8.34 (d, J =8.1, 1 H, 7.91
(t, 219088y . 7.40-7.10 (m 7H), 6.93 (d, J = 6.BCT/YSOR)84%. 51 (d, J =
6. 2, 1 .5.08 (d, J =8.8, I H, 500 (d, J - 8 8, 1H, 4.50-4.39 (m
2H), 4. 38 (s IH), 3.00 (dd, J=12.3, 5 %-2H), 2.90-2.60 (rn, 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; HRMS (ESI) ml z calcd for C27H35N304FS (M + H)} 516. 2332, found
516. 2339. Exarrpl e B32:

(R)-3-((2S, %&% %@%FI uor o- 2- net hyl - phenyl ) - net banoyl } - am no} - 2-

hydr oxy- 4- p Pl¢ B3 o3 Dimesh slléll??ﬁmlﬁ9+carbn xafiohdid { hbentyb {4 eplore- aci d

5 34 (a3 2 BRjbRRLS s P kS Pyl 2oy Socomropyibnitdy 5. 15

(d, J= 9.3, 1H), 5.01 (d, J= 9.3, 111), 4.50-4.30 (m 4H), 4.12 (dd, J=

15.7, 5.9, IH), 3.69 , 3H), 2.95-2.62 (m 2H), 1.90 (s, 3H), 1.49 (s,
3H), 1.34 (s, 3H); (ESI) ml z calcd for C32H37N305SF (M + H){

594. 2434, found 5942438 . 1§ Decenber 2005 WD 02/ 100845 PCTI US02/ 18548 -99
Exanpl e B33: {(R) &8- ((2@3%\\’ 3- Fl uor o- 2- et hyl - phenyl ) - met hanoyl t -

Ljs ut -5, 5-di met hyl -t hi azol i di ne- 4- car boxylic
5'2{V\hte H NWR (DMSO) S 8.34 (d, J= 8.3, 1H), 8.10
7 S( , 5.81-5.69 (m 1H), 5.54 (d, J= 6.6,

5 84 90’(m 4H) , 450435 (m 3H), 3.80-3.65 (m 2H), 2.90-2.60
(m 2H) 1.89 (s, 3H), 1.49 (s, 3H), 1.35 (s, 3H);

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.

(tJ

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
AL
/SN N
QﬁLH OHL’3>< 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.




10 HRVS (ESI) m1l z calcd for C27H33N304SF (M + H) + 514. 2182, found

514. 2176. Exarrpl e B34: 3-1(2S, 3S)-2-Hydroxy

3- ( 3- hydroxy- 2, 5-di net hyl - benzoyl am no) 4- 12 December 2005

- phenyl - but -5, 5-di met hyl -t hi azol i di ne-4-carboxylic acid allylamde 15
"H NMR (B{&%@la 55 9.23 (s, 1H), 8.09 (m 211), 7.35- 7RCITUSOPASSHH) , 6. 60 (s,

~1H), 6.37 {s, 1H), 5.74 (m IH, 5.41 (br s,1 H, 5.20 (dd, J= 17.2,1.6, |
H, 5.11 (d, J= 9.2, 111), 5.02 (dd, “#10.2,1.5, 111), 5.00 (d, J= 9.1,

1H), 4.46-4.37 (m 3H) 3.79 (ddd, J= 20 15.9, 5.5, 5.3, 1H), 3.63 (ddd, J=

159, 5.4, 5.3, 1H), 2.82 (dd, J=13.9, 0.3, 1H, 2.71 (dd, J= 13.6,10.7, |

H, 2.16 (s, E)@qule B25:3¢5- Danetl%j‘ll)lsoxilzﬁ&ci(c&rboxﬁﬁ)acuﬂ- 1Bbenfz§l-3-fi2;6-Anal . Cal cd

for 028H35N4d(;.§80f§’H20‘@%B 63. 3% H 6.76; 7.91, Found: C, 63.35; H,

6.70; N, 7 apoyd5-dige - mll@"ﬁ@lﬂ -Ydydregsexo- 100 Exanpl e

B35: 3-[(25,p3opyiRakitter! UOr 0- 3- hydr oxy- 2- xnet | ayl - benzoyl ani no) - 2-

hydr oxy- 4- phenyl butyryl]-5, 5-di met hyl -t hi azol i di ne-4-carboxylic acid

allylam de 'H NV\R (DM5O-d5) S 9.94 (s, 1H), 8.23 (d, J= 8.2, 1H), 8.10 (t,

J=5.6, 1H, 7.33- 7. (m 5H) 6. 58 (dd, J- 10.6, 2.5, 1H), 6.32 (dd, J=

8.8, 2.5, 114), 5.7 5.54 (br s, 5.21 (dd, J= 17.2, 1.7,

| H), 5.10(d J=09.1 HOF (dd, J102 15 1H), 5.01 (d, J= 9.1,

1H), 4.50-4 (9 030\&8 =15.9, 5.4, 5.4, IH), 10 3.63 (ddd, J=
4 “dd, 5 3.3, 1H), 2.70 (dd, J=13.5,10.3,
3H); Anal. Calcd for
, 6

1H),1.75 (sN3 .
C27H32FN§05SD : Ob‘
N, 8.07. Exanple B36:
(R -3- ((28 38) 3-{11-(3- Fl uor o- 2- et hyl - phenyl ) - nret hanoyl | 15

am no} - 2- hy gipx- di a ne-4- car boxylic
acid 2-methyl - be’ﬁ%‘i’f’gﬂ?ydﬂ%’%%%%%?m%f 5@587 ‘g’sdms%&g 4d2rﬁ %%m 7.38-6. 90
(m- 12H), 5783 2(18:2.(uh 26, 213) 2.28 (s] 3H), 2.16, 2.13 (5, 3H), 1.56, 1.53 5, 3H), 1.37,
1.34 (s, 3H); MS (APCI, m/z): 587 (M+H); CaoHasFaN;O5S Caleulated: C59.37,
10 H5.50,N9.55, Observed: €59.12, H5.88, N9.50.

15.9, 5.4, 5,
14 N, 7.85, Found: C, 60.63; H, 6.08;

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 2

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.




(d, J= 9.2, 1H), 5.01 (d, J= 9.2, 1H), 4.58-4.32 (m 4H), 4.10 (dd, J-15.0,
4.6, 1H, 2.92-2.62 (m 2H), 2.24 (s, 3H), 1.90 (s, 3H), 1.49 (s, 3H),
1.34 (s, 3H); HRVMB (EST) M | z calcd for C32H37N304FS {tMetentfMob058. 2489,
found 578.2486: Anal. Calcd for 12 December 2005 WD 02110(c) 845

PCTI US02MBBA0845 01 C32H36NSOAFS0. 2 Et OAc: C, 66.17; BETGSIZIBSEN, 7. 06.
Found: C, 66.30; H 6.54; N, 6.74. Exarrpl e B37:

(R)-3- ((28 3S)-3-{(1-(4-Fl uoro-2- rrethyl phenyl) met hanoyl | -

am no) - hydr oxy 4- phenyl - but anoyl ) - 5, 5- di met hyl -t hi azol i di ne- 4-car boxylic
acid 2-net %@ benz iﬁam’de 10 White solid: "HNWR (DVSO). S 8.40-8.30 (m
2H), 7.35-6 m(pinB BI)S-DEle?J.ﬁ'I-(isixazlﬂre-4-6aﬂ),oszlld'ﬂcld -He%?]%_[s%" 19:e91y1JFD 5. 00
(d, J—90,42 . l&ﬁ Q z & dd, J= 15.0,
5.0, 1H), 4. fo*Ed "J’mei ﬂ?eﬁzy ”‘1415!@ )zth@mb 23-1(1 -hydyoxys3- m—mpyl}-sH) 2.04
(s, 3H), 1 4bhides, 3H), 1.33 (s, 3H); HRVS (ESI) m1 z calcd for
C32H37N304SF (M + |—|)‘~ 578. 2463, found 578.2489. 15 Exanple B38: N cotinic
acid 3-1(1S,29)-3-((R)-4-allyl carbanoyl -5, 5-di et hyl -

t hi azolidin-3-yl)-1- zyl - 2- hydr oxy 3-oxo- propyl car banmoyl j - 2- met hyl - phenyl

ester 20 Wiite soli NNR(DIVBO) S 9.26 (dd, J= 10, 0.9, 1H), 8.90- (dd,
J=5.6, 2.0, 1 H, W)= 7.9, 2.0, 1 H, 840 (d, J=8.2. 1 H), 8.1
(t, J= 5.7, 1 H) 7, 65Qd§ﬁfNJ . 5.6, 0.9, 1H), 7.40-7.10 (m 8H),
5.82-5. 68 ( 1H), 5.30-4.90 12 Decenber 2005 WD
02/ 100845 PNI/ 5042’l 18 48,:3<

5

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

O
I N\ N _)LN/\///

Nz
N EX
s / OH (S/(

White solid: 'H NMR (DMSO-d¢) 8 8.81 (d, J= 8.6, 1), 8.77 (d, J = 6.2, 1), 8.12 (m
1H), 7.99 (m, 1H), 7.63 (m, 1H), 7.32-7.12 (m, 7H), 5.78 (m, 1H), 5.18 (m 2H),
4.56(m ,3H), 4.40 (m, 4H), 2.87-2.67 (m, 2H), 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.

-1




-102 (m 4H), 4.50-4.40 (m 2H), 4.40 (s, 1H), 3.80-3.70 (m 2H), 3.00-2.60
(m 2H), 1.85 (s, 3H), 1.49 (s, 311), 1.34 (s, 311). Exanple B39:

(R -3-[(2S, 39) - 2- Hydr oxy- 3- (4- hydr oxy- 2- net hyl - benzoy| ap mQdmudr208s phenyl -
butyryll -5, 5-di ne#hyl -t hi azol i di ne- 4- carboxylic acid 2-nethyl -benzyl am de
Whi te soMOPPOBS\\VR (DVSO) S 9.55 (s, 1H), 8.32 (t, JPETHSEI8HB), 8.00 (d,
J=8.4, 10 1H), 7.36-7.00 (m | OH), 6.54-6.48 (m 211), 5.44 (d, J= 6.6,
11-1), 5.13 (d,  J= 9.2, 1H), 4.99 (d-%= 9.2, 1H), 4.50-4.32 (m 411),

4.11-(dd, J=15.0, 4.8, iH), 3.50-2.80 (m 2H) 2.25 (s, 3H), 2.04 (s, 3H,
1.49 (s, 3H), 1.33 (s, 3H); Anal. Calcd for C32H37N305S.0.25 H2G C,
66.24; H 6 I!frﬁlmph B29:; 242 HSuinmy-s @-m@ﬁoﬂy&-lﬂﬁhﬁ b‘éﬁzo}%mmz -ﬁgh “}’E Exarrpl e -
B40: 6- Am n% mgl n Ciﬁ‘&ﬁfl [ C aci d’%{;ls 2S) benz ) -
di net hyl - 4- ¢ ﬁy‘f iy, iginecd sarbe 1&2@ﬂlzcmﬁh81r’y¢ﬂzylﬁmiqedr oxy 3 0X0-
propyl)-am de H2ZN 20 'H NWR (DVBO-d6) S 8.44 (d, 1H, J= 5.6), 836 (d, 1H,
J=9.3), 7.69-7.49 (t, A1H, J= 7.7), 7.34-7.06 (rn, 10H), 6.61 (d, 1H, J=
8.4), 6.27 (br s} 2 n470(d ‘DH J-7I) 5.00 (m 2H), 4.54-4.43 (m
) (
2H), 4.50 (s, ﬁ J= 8.4, 15.2), 4.19 (dd, 12 Decenber 2005
WO 02/ 100845 P S02y; 18 f_li8 4 6,14.7),2.87-2.65 (nn, 2H), 2.28
(s, 314) . 3H, I 3H) Fxact mass cal cul ated for
C30H36N594S (M+ H+ 562. 2488 found 562. 2493. Exanpl e B41:
{(1S, 2S)=1-Benzyl - 3- 1(R) - 5, 5- di net hyl - 4- (2 rrethyl
benzyl car ba | i h - 3- 0xo0- propyl ) -2, 3-di chl or o-
Y RAeb yiefd: 368! "R (o, DA 8L: %5 @, FI)H),%yOS’)(d 1), 7.33-

7.27 (m, 3H), 7.23-7.19 (m, 2H), 7.15-7.08 (m, 5H), 6.69 (d, 2H), 5.46 (d, 1H), 5.13 (d,

1H), 4.99(d, 1H), 4.49 (s, 2H), 4.41-4.36 (m, 2H), 4.10 (dd, 1H), 3.71 (s,3H), 2.84-2.81

(m, 18), 2.72 (¢, 1H), 2.24 (s, 3H), 2.07 (5, 3H), 1.48 (s, 3H), 1.33 (s, 3H); MS-APCI
10 (m/z+): 326, 590 (M+H). HPLC: Rf(min.) 21.26; Purity: 100%; C33H30N3058,-0.4
H;0: caled: C66.40, H6.72, N7.04, found: C66.38, H6.7 1,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.




i soni cotinam de NH 10 1H NVR (DVsO-d6) S 8.89 (d, 1H, J= 8.42), 8.40 (t,

1H, J=5.5), 8.38 (d, 1H, J= 4.8), 7.30-7.08 (in, 10H), 5.58 (d, 1H, J=
7.3), 5.07 (d, 1H, J=8.8), 5.00 (d, 1H, J= 8.8), 4.541Apk&ukZioos 1H),
4.51 (s, 43-4.36 (m 2H), 4.16 (dd, 1H, J= 5.1, 15.0), 2.89-2.85
(m 114) ‘%‘Ei)’zf‘f"gésss (m 1H), 2.26 (s, 314), 1.50 (s, 3?151?'@.;@5@,8(5, 3H) .
Exact mass cal cul ated for C30H33N404SCl2 (M + H)k 615.1600, found 615. 1581
_ Anal. Calcd 15 for C30H32NAO4SC12: C9%58.54; H, 5.24; N, 9.10. Found: G
58.48; H, 5.10; N, 8.80. Exanple B42:

{(1S, 2S)-1-Benzyl -3 3& 6{ 5, 5- di net hy] - 4- (2- net hyl -

benzyl car barrgﬂl}lplelﬁ y )r&ﬁ@ﬁ&ﬁ)ﬁ§[1—23-l1‘!mbr0}2w@hﬁmewipmé{hhnayq:hI or o-

i soni coti nanj, , AH, J= 8.62 (s,
111), 8.52 (d'qﬁ‘jf’fi9 *?dr%? P“%@é‘“@ﬂ"ﬂ) %Sﬂ*msf%ﬂ-émzyhdlve-égarm@ym(aﬂd 1 OH),
5.54 (d, | Hpropylamidd), 5.09 (d, 1 H J 9.0), 4.99 (d, 12 Decenber 2005
WO 02/ 100845 PCTI US02/ 18548 -104 1H, J= 9.0), 4.56-4.49 (m IH), 4.51 (s,
1H), 4.44-4.37 (m 2H), 4.15 (dd, IH J=5.1, 15.0),- 2.88-2,83 (m IH,
2.74-2.65 (m 11), 2.26 , , 1.50 (s, 3H), 1.35s (s, 3H). Exact nmss
cal cul ated for C30H33MN Cl(M" 581.1989, found 581.1983. Exanpl e B43:
(R -3- [(2S, 39) -2- ¢ - hydr oxy- 2, 5- di Ynet hyl -
benzoyl am no) - 41 ph tyr ]-5, 5-di net hyl -t hi azol i di ne- 4-car boxylic acid
2- met hyl -be @c 4O NNMR/(DI\/SOdG) S$9.24 (s,1 H, 8231 (t, J =
0 _gd

5.6, 1H, 8. Hy eHBf\Zyﬁ”H) . 34-
White solid: 'HNMR (DMSO) 3 8.34 (d, J=8.1, 1H), 7.91 (t, J = 5.9, 1H), 7.40-7.10
(m, TH), 6.93 (4, J=6.9, 1H), 5.51 (4, J= 6.2, 1H), 5.08 (d, /= 8.8, 1H), 5.00 (d, J=
| 8.8, 1H), 4.50-4.39 (tm, 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), 149 (s, 3H), 1.40-1.34 (m, 2H), 1.34 (s, 3H), 0.82 (;, /= 7.7, 3H);
 HRMS (ESI) m/ z caled for CoHasNO4FS (M + H)* 5162332, 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.




7.09 (m 9H), 6.60 (s, 1 H, 6.3 8 (s, 1 H, 542 (br s, I H, 514 (d, J =
9.1,1 H, 5.00 (d, J =9.1, 1H), 4.50 (s, IH), 4.50-4.37 (m 3H), 4.11
(dd, J=15.1, 4.7, 1H, 2.76 (m 2H), 2.26 (s, 3H), 2.1GH&emt3Hoos 1. 77 (s,
3H), 1.5 R)fﬁ 1.35 (s, 3H); HRVS (ESI) in | z 15. calcd for
C33HAQN3 H) + 590. 2689, found 590.2676; Anal . CHTEPIFERSS
C33|—|39N3058—0 3 H20: C, 66.60; H 6.71; N, 7.06. Found: C, 66.65; H, 6.69;
N, 7.05. Exanple B44: N {(1S, 2S)-1- Ben“zgfl‘- 3-[5, 5-di et hyl - 4- (2- net hyl -
benzyl car banoyl ) -t hi azol i di n-3-yl]-2-hyd roxy- 3-oxo-propyl)-2-nmethyl- 20
ni coti nam d% 12 Decenber 2005 WO 02/100845 PCTI US02/ 18548 -105 Wiite solid:
'H NVR (DIVB *HEpIgBE3: B)-8-(R8, 3003 {PHB-Fiiorb72- et hyd-phény®2methaidyl]- 7. 38- 7. 10
(m 12H), 4.43-4.37 (m
3H), 4.17 (" gﬁ"&dz ch ré’%y %31"5&'1)%5@32453@% f(‘w?ofme-‘i@l%@i}(hs acigH) |
2.21(s, 3H) alifladfdd s 3H), 1.34 (s, 3H); Anal. (C311436N4045.1.0 H20.1.0
MeCN) cal culated C (63.95), H (6.67), 5 N (11.30), found C (63.94), H
(6.75), N (11.26). HRMS (ESI) mz calcd for 561.2544, found 561. 2556.
Exanpl e B45: Pyridi ne-2.carboxylic
~acid{ (1S, 2S)-1-benzyl - , 5-di net hyl - 4- ( 2-
nmet hyl - benzyl car banoyl |azol i di n-3-yl]-2-hydroxy-3-o0xo0-propyl}-amde 10
Wiite solid: R d6)08889(d J=17,86,), 8.66 (d, J=4.2, 1 H,
8.39 (t, J 4 R 2%4¥, 7.32-7.12 (m 9H), 5.68 (d, J= 7.28,
1H), 5.03 (dd . H, S%HZH), 4.56(m3H), 4.40 (d, J= 7.5, 1H), 4.35
(d, J= 755,1H,74.21 (d, J8 6.7, 1H), 2.87-2.67 (m 2H), 2.25 (s 3H), 1.49
(s, 3H), 1.34 (s, 3H); Anal. (C30H34NAO4SO I H20.0.1 EtQAc) calculated C
(65.52), H(6.33), N (10.05), found C (65.78), H (6. 69) N (9 66). HRVB

(ES!') nl/z Ledafen fsaund 5 3@
Pyri di ne- 2- 5-hydr oxyHc%;l\rdg@%?soc) ?‘g(d W?Ié% k3. lgé iWS 731]{15730 -6.90
| (m, 8F), 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), 1.49 (s, 3H), 1.35 (s, 3H);
10 HRMS (ESI) m / z caled for CsH33N;0,SF (M +H)" 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

‘@*‘“ 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, 1H), 5.74 (m, 1H), 5.41 (br s, 1H), 5.20 (dd, J=17.2, 1.6, 1H), 5.11 (d, /= 9.2, 1H),
5.02 (dd, J=10.2, 1.5, 1H), 5.00 (d, J= 9.1, 1), 4.46- -4.37 (m, 3H), 3.79 (ddd, J =

20 15.9,5.5,5.3, 1H), 3.63 (ddd, J= 15.9, 5.4, 5.3, 1H), 2.82 (dd, J= 13.9, 0.3, 1H), 2.71
(dd, J=13.6,10.7, 1H), 2.16 (s, 3H), 1.76 (s, 3H), 1.51 (s, 3H), 1.36 (s, 3H); Anal.

Caled for C23H35N4OJS-0 3H;0: C, 63.32; H, 6.76; N, 7.91, Found: C, 63.35; 1, 6. 70;
N, 7.71.




di met hyl - 4- (2- met hyl - benzyl' car banoyl ) -t hi azol i di n- 3-y1] - 2- hydr oxy-.3- ox0-
propyl }-anmi de 25 12 Decenber 2005 WD 02/ 100845 PCT/ US02118548 -106 Wite
sol i d: 'H NI\/R (DI\/BOdS) 58.89 (d, J=7.9, 1), 8.66 (d, 1X5ecdub20dd), 8.39
(t, J = H, 7.89 (m2H), 7.32-7.12 (m 9H), 5.68 (d, J=7.2, 1 H),
5. 03 (dd"ﬁow@"ﬁfs 8.3, 2H), 4.56(m3H), 4.40 (d, J= 7PGL/UNRNSY 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. (C30H 4N405S0180H20.0.5 5 Et OAc) cal cul ated C
(62.29), H (6.42), N (9.91), found C (62.53), H (6.84), N (10.10). HRVB
(ESI') mz calcd for 563.2325, found 563.2328. Exanple B47:

- N-{(1S, 2S) - EderplyB3B- 3f[&$ﬁ$+39(5tli‘lubro43 h roRy-Biheth %MJ:@%J\?@
t hi azol i di n%g\él J- 2" ¥loga/ 3- 0X0 dor - Ni cotl nanm de e soI id 1H NVR -
(DVBO- d6) S §‘é‘y(4dl’ epyl-butyryllfS-dige iazoljdine-4-carbaxylic 28d aBylgiide J =
6.54,1 H, 7.89 (m2H), 7.32-7.12 (m 9H) 5.68 (d, J =7.3, 1 H, 503 (dd
J =9.7, 15 8.3, 2H), 4.56(m3H), 4.40 (d, J=7.5, IH), 4.35 (d, J=
7.5, 1H, 4.21 (d,J= 6. , 2.87;2.67 (m 211), 2.25 (s 3H), 1.49 (s,
3H). 1.34 (s, 3H): Ana csomM4so.5 H20. 0.5 MeCN) cal cul ated C
(64.61), H (6.39), N (X0.94)g fgund C (65.02), H (6.58), N (10.90). HRVS
(ESI) mz cal cd f0|O 547. 2872 3f¥8und 547.2379. 20 Exanpl e B48:
- N-{(1S, 29)- < hyl - 4- (2- net hyl - benzyl car banmoyl ) -

2

thiazolidin 3 - 2- h ddoxyf X0- propyl }-ni coti nam de HO 12 Decenber 2005
WO 02/ 100845 P US02] 18548
F.

"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




-107 White solid: 'H NVR (DVMBO-d6) & 8.89 (d, J= 7.9, 1H), 8.66 (d, J=
4.2,1H), 8.39 (t, J=6.54, 1H), 7.89 (m2H), 7.32-7.12 (m 9H), 5.68 (d,
J=7.28, 1H), 5.03 (dd J= 9.7, 8.3, 2H), 4.56(m 3H), Gi&de 0= 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), WOB/P84S 31" 1 34 (s, 3H): Anal. (C30H34N40SFCTHNIEBE) cal cul at ed
C (61.42), H(6.32), N (9.49), found C661 64), H (6.17), N (9.12). HRVB
(ES!) mz calcd for 563.2326, found 5630b328. Exanpl e B49: N-[(1S, 2S)

3-(4- Al lyl carbanoyl -5, 5-di net hyl -t hi azolidin-3 yi)-1- benzyl 2-hydraxy

3- oxo- propylz(}g)] 2-met hyl - ni coti nam de 10 Wiite solid: 'H NVR (DVMSO d6) S-8. 58
(m 1H), 8. Z9nHulN:QFESW.BROACHC, 66.17:81,(6B7; 7.0 Bfind2t) 66.30: %126%411% (m 7H),
5.78 (zn, ?7518(dd\]—97 83, 2H), 4.56(m 3H), 15 4.4 4H) ,
2.87-2.67 (R7H), 2.25 (s 3H). 1.49 (s. 3H), 1.34 (s, 3H): ol
(C26H32N404S-0.5 H20-0.5 TFA) cal cul ated C (57.68), H (6.66), N (8.31),
found C (57.66), H (6.18), N (8.77). HRMS (ESI) rn/z calcd for 497.2232,

f ound 497 2ih@nuﬂQBIkchﬁﬁBSSSBS{Mﬂﬂaﬂﬁ&ﬁaﬁﬂéﬂq¢@hngqngﬁgﬁ@ﬂL Met hods C O
0 O~ N 23 A

)~ 94 ammﬂ}'z-hl%l‘ﬂxy-“-phenyl-butanoyl)—S 5- dlmethyl-th1azohdme-4-carboxyhc acid

2-methyl-benzylamide

pevs I
o s/v

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), 148 (5, 3H), 1.3 (s, 3H); HRMS (ESI) m / 7 caled for Ca2HzyN;0,SF
(M + H)"* 578.2463, found 578.2489,

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




HO PCTIUS02/18548 O H N RL R2 23 24 N R i R2 The synthesis of

conpounds with the general structure 24 is as follows. The boc 5 protected

carboxylic acids 20a-f are coupled to the requisite am ESecdnteoyd €l d am no
The process includes treatnent of 20

am des 2 i | two step process.
with 2 iﬁv#ﬁz@%&ﬂgesence of either diphenyl chl orophosphfat€SUgissghC)
foll owed by exposure to HCI or net haneogulfoni c acid. Final conpounds 24

are obtained by a DCC nedi at ed coupl i n‘d of 23 and 4 foll owed by

deprotection of the P2 phenol. Final conpounds were purified 10 either by
General Method CO R

flash chroma o%iﬁp%ir E)re arative HPLC. Additi onal
0O HW. O gt 49 (my 2H), 4.4¢ 65) HI), 3.80-3:M.(R, 2H}Y, 3.00-2.60 (m, 2
| (m, 2H), 1.85 (s,
3H), 1.49 (s, 3H), 1.34 (s, 3H).

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

o 5 o©
Ieganay
-,
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,



n~ K223 15 N R | R2 29 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 benzam de) is as f o!Dewsher 203 NnO am des
of the g 52% gLructure 23 were coupled to the Boc-acid internediate 15
usi ng coupting conditions. The resulting interned@ %85
deprotected under acidic conditions to yjield amne of the general
structure 30. Final compounds were obt"aﬁS ed 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 synthesis of conpounds with P1 variations.” EDCI coupling
- To a sol utfoii™ bp: UeDE-87adbhenHD, 2806, 3H), C5R @, ZHYa$84sdE0l Ed@i EDCl and

the solutio [ [ r ap ur The sol ution was
concentr at e&n;égr?C%%@%ﬁ?ﬁ@ﬁ@@i%@é&&%%ﬁ&%e “ﬁ"ﬁs@ P- acetate and a
smal | portion of water. The solution was washed with saturated NH4CLl(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

el o 0 c}zNH
Cl
= N N =/
| {7

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

e e 0 Oj-/NH
YN N 74 |
N~ H o l\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 NHACI (Ix), saturated NabQRBenfHexdops bri ne
(I'x), dri‘ﬁg 221\6§J45-Na2804 and 20 concentrated in vacuo. The crude was used
wi thout TUrtHer*durification unless otherwise noted. TS0 1838%
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
extracted intlg et hg\lla 25 acetate. The organic solution was washed with

ver 7-Nad

brine, dried 86448 (. 1HbASE (s, B el 43 T g, 28Y), 4THAE NEIE=\6as used
i thout furt hhbGat i ] ted. Ne503H B
Geprot ect | on > O 83 18R 03T, Bl 2oL S 1s0% b dis 00- v

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, swasied, W Ris. rf%g% 12 Pecenber 2005 WO 02/ 100845

PCTI US02/ 18548 ﬁﬁ% aﬁgs gr[ n ,)%tggg@vi'ﬁ%%g&zéﬁﬁm(?@%entrat ed in vacuo.
The crude udedzoylirunu)-4-pheylbatyrl5]stdia iyt ivAIAR- QPGS S ot €d.  KCN
Phenol i ¢ acetegé¥ deprotection - A solution of] phlenol i (? aggtjgtgce'@gnd KCN in
et hanol was M&aYiRgngylamiilec overni ght. The sol ution was concentrated in

‘vacua The 5 residue was purified by flash chromatography 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 phenolic acetate in c and anol was cooled to O Cin an ice
bath. 0.5 N NaOCH3/ MeCH/Wds tqher added dropwi se and then stirred

O

O j_N .
HO
N, N '-,”
/s
\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




10 at 0 Cfor 1.5-2 firs followi ng addition. Additional FROM was then

added, the .15 N HCO (4.5 eq.) added dropw se. The phases were separated

and organi ¢ phase washed w th 2.5% Na2C03 aqueous sol utd bsemdebomns With 0. 1
followed with brine, dried with MgSO4 and concentrat ed

N HCl / brine éz: 1%,

in vacuoY 08383 ul ting residue subjected to flash siRGTAESOYaYs48

chromat ography to afford the desired product unless otherw se noted. 15
HC1/ MeOH Phenol i c acetate deprotecti o170 a solution of phenol i ¢ acetate
in methanol was added 4N HCl in dioxane and the solution stirred at room
tenperature ca, 4 h. The solution was concentrated in vacuo. The residue

ues puri {1 o0 B o FTNSAR GokSoudapingsa s e i oo pte gshenel N,
000 |, OANS%HP Hﬁéﬁﬂ 338?‘31’% Aﬁéﬂﬁmﬁwu =86 7.60H)2048-4.5D (S8 of
_BOC- car boxyl4.17 @) 057 8090, D AN7G b7 (i, 289%.28%s 3HY Lo QNS 1_4>9L(23}'})F’ S
, 1.34 (s, 3H); Anal. (CyiH36N,048+1.0 H>0 *1.0 MeCN) calculated C (63.95), H (6.67),
> N(11.30), found C (63.94), H (6.75), N (11.26). HRMS (ESI) m/z caled for 561,254,

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

| O 0O O .
@ " oH (S/’(H

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,

10

-20 Example B46: Pyridine-2-5-hydroxy-carboxylic acid{(1S,2S)-1-benzyl-3-[5,5-
dimethyl-4-(2-methyl-benzylcarbamo'y!)-thiazolidin-3¥yl}~2-hydroxy-3-oxo~
propyl}-amide '

O 9]
YN )
HO” OH QS/"(_

25




0; N 20e 20f Boc-acids 20a and 20b were prepared foll ow ng the procedure of
Demange, L.; Menez, A ; Dugave, C. Tet. Lett. 1998, 39, 1169. 12 Decenber
2005 WO 02/ 100845 PCTI US02/ 18548 Boc-aci ds 20c, 20d, 20 IzpshbaQbosner e

pr epar ed g the procedure of Karanewsky, D.; et al. J Med Chem
1990, SSVJ(%fggé%gpeci fic Method C 5 Exanple O : PCT/US02/18548
(S)-4,4-Difluoro-1-[(2S, 39)-2- hydroxy-?(-m( 3- hydr oxy- 2- net hyl -

benzoyl am no) - 4- phenyl - butyryl ] - pyrrolt'tHhe- 2- carboxylic acid 2-nethyl -
benzyl am de. HO 10 The title conpound was prepared according to general
met hods usin he co ondi ng Boc-protected pyrrolidinic acid (0.96 g,
3.8 mmmol ), W&@Mﬁ@ -de)08 $89 (/= 79, 6),81861(d, / HOSTi H)08.62 1,91 4.6

| FDCI ol 0 nl). To 15 th
gTorg ;m de ( _( 5%?31{9 7r§’1) 2(1')%0%3%2'7 g‘}l %’D( gégéd ng 7820%@63\/(%@14 =§b£ r8u3\1vgs
removed usi ﬂﬁ)tm(@esmﬁrmo AN £6ls, By 4depi OLLES 149f O'\thflgg”éﬁ) étgﬂ' oxane (5

m), 1,4-digxane . The result” was am no amde Ucture

23. Isolate 67>(1ne§1é) 2@5 oHD7199 &, 3R FSH (s, BH);I\IMEhi((@(thS-DI\ﬁQOi@g S 9.02

$og (H) a Zlﬁfoig%ﬂxﬁm%gh CiE% zg)zl{gg“é)oN((hPﬂ {OPPE 02(%%-‘{3)( g (6H§ﬂ) X TotonwR (1 e

Mz, DMSO- dBRMS(ESIEmS dattd forks32325, fhid!983.23480) . -96.5 (dg, J= 235, 12 Hz,
I|F); Ms-APCI (mz+): 255. Amino am ‘de 23 (100 ng, 0.34 rnnol) was coupl ed

to carboxylic acid 4 (140
' Example B47: N—{(IS,ZS)-l~Benzyl-3-[5,5-dimethy1-4-(2-111ethyl—benzylcarbamoy])-
thiazolidin—3-yl}-2~hydroxy-3-oxo-propyl}-nicotinamide

ol

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




ng, 0.38 mmol) using the general DCC coupling nethod outlined above. HOBT
(52 ng, 0.38 nmmol ), DCC (78 ngy, 0.38 nml), TEA (50 L, 0.36 mmol), CH2Cl2
(10 nmL). 25 The crude was purified by chronat ography el mmchmrtzboslo%

acet one %&2@12. | solated yield: 0.13 g (63%. Ms-APCI : 608. This
mat eri al 8%} ected to the general KON phenolic ad&t'¥ 2’%?@ otection
conditions (130 ng, 0.21 nmmol), KCN (1 15 inmol), ethanol (10 nmL). The
crude was precipitated from di et hyl ﬂgfgand 12 Decenber 2005 WO 02/ 100845
PCT/ US02/ 18548 112 ethyl acetate vvlth hexanes at -78 C. Isol ated yield:
0.10 g (849 'H NWR (400 Mz, DMSO-d6): S 9.37 (s, 1H), 8.36 (t, | H),
S.16 (d, | H) White spid7 ' TOOMR(DMISO-de55 839 (d, /= 7.99)LH)EB.F6(d( d= 4.;@HH),@3% (d IH)

(m1 5y 1D tsRh i dhon Y3 Gl olls ik 31 B, SBbid . 5 8. 7
1,20, 5 SEai SN st SR R R AT

H5. 90, N7. 287 %%%l%l)@% (sBEDARYL (8- FDUbB b)Y, 261aB B 20B:,NyOUSOKY

3- ( 3- hydrsox

benzoy?/ar?io n)cg lm%q Cljgg% é;llzr)yyl(é %)%)TINS? 91 180dC L6160, 8 (6 ENAULD- et hy!l -
benzyl ani de ME(Eﬁ)M&Obﬁ&ﬁrB@I%QG%mWﬁ% ected to flash silica gel
chromat ography, eluting with Et OAc/ hexanes (50/50) then with EtOAc

Et OAc/ hexanes (4:1) to afford the title conmpound. 1H NVR (400 M—Iz

o, vy, 7. Srobe B NitleaSf Aeahyghonis sy dat 15 "%

6.56 (d, 1H)b,enal-z-mydn&yago;(depmpbw-’ldrathyﬁ.:@cﬁmﬁaﬂndelH) 4.58 (t, IH)), 4 45
(dd, 114), 4.35- 20 4.27 (m 2H), 4.21-4.09 (m 3H), 3.94-3.91 + 3.84-3.81

(m+m 1IM), 2.69 (d, 2H), 2.23

O O O
SERuse g
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.




(s, 3H, 2.19-2.01 (in, 1H), 1.83 (s, 3H); Ms-APCl (mz+): 548; HPLC

Rf(mn.) 18.72; Purity: 96% Anal. C31H34N3CbF-0.3 H20 cal cd: 67.33, 6.31,

7.60, found: 67.37, 6.25, 7.35. 12 Decenber 2005 WO 024100&84%r 2005

PCTI US02/ 18548 -113 Exanple C3: (2S,4S)-4-Fluoro-1

[(2S, 39) "‘?W&?”é&y 3- (3- hydr oxy- 2- net hy! - PCT/US02/18548

benzoyl am no) - 4- phenyl - butyryl]-pyrrolidine-2-carboxylic acid 2-nethyl -

benzyl anmi de HO I sol ated material was s‘deFect ed to flash silica gel

chromat ogr aphy, eluting with EtOAc/hexanes (50150) then with EtQAc to

afford the title conmpound. 'H NWR (400 MHz, DVMSO-d6): S 9.37 (s, IH), 8.21

(d, IH) 7. oGemeral Methipds €. 29 (d, 2H), 7.23 (t, 2H), 10 7.18-7.13 (m 2H),

7.10-7.04 (m 3H),, 6. 0( IH) 6.75 (d, I H, 6.52 (d, I H, 555 (d, |

H),_545+532y\ 4.54dd, | H, 4.42-4.36 ( H)y, 4.29-4,40
t

I

(m 511), 2.98 G!% (t, H}qH) 2.32-2.21 (m g -R9 (s, 311),
1.78 (s, 3H); I\/IS-APCJ z+): 548 RyPLC“‘RI“(‘TTT‘i'r) 18.(24; rity: 99%
Anal . C3l H34N3GsF0. 5 HZO calcd: 66.89, 6.34, 7.55, fo . 66.85, 6.22,
7.41. 15 Exanple C4: @ 3-((2S, 38) 2
Hydr oxy- 3- {[ 1- ( 3- hydroxy 2- et hyl - ghenyl ) - 23
nmet hanoyl ] - am no} - 4- phenyl but anoyl ) - oxazol i di ne-4-carboxylic acid
2-met hyl - benzyl am de HO White solid; 'H NVR (DVBO d6) -36 (s, 1H),
8.80 (dd; J=8.8,4.8, 1 30(t J= 5.5, 1 H, 8.12 ¢ J =8.6, 1 H,
7.3 0-7.13 (.m 9H), 96(t0 :79 1H, 6.76 (d, J =/~9, 1 H,. 6.55
(d,J:7.2, : = 8.8, 1H) 531( J2 38,91 HQ 5.23 (d,
J=az2 = \é/[N AR

OH H 3y @ Ry

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 '
i A A SR AR R

0" °N
o T R

23 15 l 29
0 0 0
O 9]
Ra)j\N b/lLN.R1 —— . HoN —/U\N Ry
H ! 2 A
OH \ X Ra OHC}_{) Ra




. 6 ; -2, 2H)
4.49 (dd, J= 6.6, 6.5, 1H), 4.33-4.11 (m 5H), 2.94-2.68 (m ,
252}1?’3 311),( 12 Decenber 2005 WD 02/ 100845 PCT/ US02/ 18548 - 114 1.78 (s,
3H); HRVB (ESI) m/ z calcd for C30H34N306 (M + H)+ 53212Ue8nbef 20

dro
S ethyl %ﬂ ﬁ%l ¢ G5 (4S,5R)-3-((2S, 35) - 2- Hydroxy- 3- {Lcm(rsozfl 542; Xy

2- et hyl _
ruet ha%oyl ]-am no) 4- phenyl - but anoyl ) - 5- net hyl - oxazol i di ne- 4- car boxylic

' 8 9.38 (s,
d 2- methyl -benzyl ani de HO 10 Wiite188rid; 'H NVR ( DVMSO- d6)
?E& 851(tyJ—6é1H) 815(d J= 8.4, 1H, 7.33-7.13 (m 9H), 6.96
(t, J=7.7, 1H), 6.79 (d; J ‘g2, 1H), 6.58 (d, J= 7.3, 1H), 5.69 (d, J =
5 7 1 H), 5.50 (‘e synthesss o Compdﬂ)lds &tﬁ@ge@e&al slru@mﬁeﬁ(wiaerblm iho829-4. 22 (rn,

2.27 (s, 3H), 1.82
(s 3I—|)4 ' é?g%g(%y‘%&%’b f gq‘ieﬁﬂﬁl\%%‘{lg)gls) AlWIYIO im@&‘i @fggergwermmmmoes (M
+H) + 546. 2609¢eref: o e BoeQeid 1&%5&%?9315% g“l@ Cf'%c(fuph%wfh}wns The
(S)-3-((2S, 39)-2- Hydrox -3-{11- ( 3- hydr oxy- Z2-nme box
net hanoy| J- dffuline ipte 2puasakmpterted phded incitic hyhditon 10}itid kABRHE Al y

ic
DVSO-d6) S 9.34 (s, |H),

gcgg (t2 % %hﬁgﬁwm%gﬂl “t‘“p VﬁgIOtb‘s Ss“oflrég W%%Hithmecht(oﬁqamn @ﬂa;nmeaoqu (t f =
7.9, 1 H), finaﬁocfsfdescﬂlbedxﬁ(ﬁenexgal ﬁetho%s?}eétgcm gg,é,eé'%%?ud%i% 5. 73 (d, J= -

d, J= 4.1, , 32(m 2H) ,
388 (1rkn|) 3E|)462(92(m 1H), ;?69(m 1H), 2.27 (s, 3H), 1.81 (s, 3H), 1.28

(s, 3H, 1 Medh6a ke E’&}es&%&‘é’és (\)412091%/0%19958\?1%1 P% %gnatlons
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;




: ; \ 6 (M+ W
PCT1US02118548 (s, 3H); HRVMS (ESI) m/ z calcd for C32H33N30 _
560. 2761, found 560.2759; Anal. Calcd for C32H37N306.0.5 H2O C, 67.59; H,
6.74; N, 7.39. Found: C, 67.74; H  6.75, N, 7.16. 5 Exeriptanb@2005

2- Hydr oxy- 3-[ 1- ( 3- hydr oxy- 2- net hyl - phenyl ) - _
(mg% hgngill"ﬁ)%%ﬁ%ﬁ% HZ phe%yl Lutanoyl) 5, 5- di met hyl - oxaz‘}@hT)ﬂéﬁ"HB‘-sﬁ-Earboxyllc
acid propylamde 10 1H NVR ( DMSO- d6) 819.37 (s, I'H, 8.12 (d, J= 9.3,791sz,
7.93 (t, J= 5.6, 111), 7.34- 7.18 (rn, 1By, 6.96 (t, J = 8.1, 1H), 6. 9 (d,
J= 8.1, 1H); 6.56 (d, J= 7.1, 1H), 5.73 (d, J =6.2, | H), 5.44 (d, J=
4.0, 1H), 524(d J= 3.8, IH, 4.36 (m 111), 4.18 (m 111), 4.11 (s,
IH), 3.10- 2 angd brigg, dgiegl over NesS(y 86 comenttatéd, in Lad®. [Be cradd usedwitbnd . 39 (M 2H)

= : HRVB (ESI) | z
gélsgd(fsbr %%ﬁ%ﬂééfﬁwsg‘ﬁhe 862‘%@:&1 Jfoan 498H)2590 Exgrrpl e Iog
(4S,8S)-3-((25S, 3$§icmhbiﬂh@xaeta3eée{pilaéc%oms¥ Q@*F&g 2‘#‘&%@3}% o acid

nmet hanoyl j - anm no) - 4- phenyl - but anoyl ) - 5- rret

° it O d6) S
2- 20 met hyl cthanpbwashentddatS0 Omnngm The sblu(tjlkﬁlhj _sacgo@gdnluduze% ldfﬁ)lé{w 71(11?(\)/57 de

?aﬁG v FD‘B%‘%tet"?asg’t‘ml??dﬁy Hasp F‘ﬁ’%%ﬂ'}i’ egutedrwgh 0194% ngttggol (RICHIE, 7. 5, 1H),

- 12 Decenber ﬁﬂ)égﬁot)f@“@%/n@f}984g - Jllg gCTé%SOZ/A,ligéli 237(2m( dSHS]_ 6.4, 1H),
J=3 =

555 (d, NaOMe/MeOH Phenolic acetate deprotection - 0.5 N NaOCH3/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.




4.26-4.11 (m 3H), 3.10-2.89 (m 1H), 2.78-2.67 (m 1H), 2.26 (s, 3H), 1.78
(s, 3H, 1.15 (d, J=6.2, 3H); HRVM5 (ESI) m/ z calcd for C31H36N306 (M +
H) + 546. 2604 found 546.2592. Exanple C9: (S)-3-((2S, 38) b&ehbeclrooxy
3-{[1-(3; 65% met hyl - phenyl ) -

net hanoy 5}2 4- phenyl - but af oyl ) - 5, 5- di net hyi - oxaz"cﬂTmPWésﬂ car boxylic
acid b5- quoro 2- et hyl - benzylam d e H?I(lo Wiite solid;'HNVWR (DVBSO d6) 8
9.35 (s, 1H), 8.41 (t, J= 5.6, 1H)78.12°(d, J=8.9, 1H 7.28-7.08 (m 8H),
6.95-6.90 (m 111), 6.76 (d, J =8.1, 1H, 6.55 (d, J =7.2, 1H, 5.78
(d, J—61 1H), 5.47 (d, J= 3.8, 1H),524(d J= 3.8, 1H), 4.40-4,25 (m
2H), 15 ' 4.20-4. C(“Fﬁis 20l 20d320xcang 200 Wermprephied fdllo@hg(the prdtddurebf 77 (s, 3H),

1.30 (s, 3 for C32H36N306F: C, 66.54; H,
6.28; N, 7ng7 Q"E%V%‘d a%?er? é)f—’i"’ @@gs I859-7. 21. Exanpl e C10:
(S)-3-((2S,39)-2- Fwdroxy 3-{[1- (3- hydr oxy- 2-net hyl - phenyl ) 20

nmet hanoyl | no} phenyl butanoyl) 5, 5-di net hyl - oxazol i di ne- 4-carboxylic
aci d cyano%&??‘ﬂ??l\’]é’FH“é@HO NY'N. . OHOH 1-O\ H 12 Decenber 2005 WO
02/ 100845 -117 PCT/ US02/ 18548 Wite solid; 1H NVR (DMBO-d6) S 9.36 (s,
11-1), 8.72 (t, J=5.3, IH, 8.11 (d, J= 9.0, 111), 7.29-7.16 (m 511),

6.94 (t, J=Examplelti): (S)61,4Biflwibro-d-](5, ﬁgmydrﬁxjﬁﬂ i.gydr% 3 niﬂl}%l 5.85 (d,
J=6.0, 1 5.49 (d, j= 4.0, 1 é 1
4.18- g benzoyl%mgno) 4J-Phenyl—buty -pyrrolldme-z-carboxyhc acldﬁﬁ-methyl- (m 19,

' benzylamide.

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




H), . 3H), 1.29
3H), 4.11 (s, 1H), 2.92 (m 1H), 2.70 (m 1H), 1.76 (s, ,
?élZSI(—Dm 1ﬁ)19 (s, gH); |I:||)RI\/IS (ESI) m/ z calcd for C261431N406.(M + H) +
495. 2244, found 495.2239. Exanple CL1: 12 December 2005

“(S)-3-((2 1-(3-Fluoro- 2. - net hyl - phenyl ) - met hanoyl j - _
5312 no)(g@%fﬁ%f 4[ phenyl - hut anoyl ) - 5, 5- di net hyl -oxazo?(i%ﬁ’g?éﬂséﬁ:ar boxylic

met hyl - benzyl anai de 10 ' H NVR (DVSO-d6) 5 8.34 (m 211), 7.30-7.13
?(r:nl dlllz-l), 6.%5 (d, g: 7.1, 1H), 5.82 (dl4-J= 6.4, 1H), 5.45 (d, J= 3. 9,96
1H), 5.23 (d, J—40 1H) 4.38-4.31 (m 2H), 4.18-4.15 15 (m 3H), 2
(m 1H); 2.67 IH), 2.26 (s, 3H), 1.87 (s, 3H), 1.28 (s, 3H), 1.18 (s,
3H); HRMVB (@1331 a?ﬁtate With e xpaes b -78°%32 H3GINBO Gikld: 0D % (59%). BEAMRE Koo f ound

NOH OH + 26 OH RwgBr + or
2%02752 ng’%f&?’%‘%%%?%i%% 1?‘)2%%%(%@?/1%@8&9 ﬁﬁﬁrmsnﬁ,lﬂmﬁaw &, 1_}_ﬁeThe
th f1 S L) A5, 3Nl "B, 98Nl 44 OWs.
Eg(r:\ S?l)tsegt gg)p?tﬁl gﬂgol ?dlgrﬂ cgﬁboxy@? ﬁi)é L{EEL |wéﬁ 42%&/)&?%@8 }@Qa% no- ket ones
26 with requ-@l e 3H), 2.40 (m, 1H),2.22 (s, 3H), 1.79 (s, 3H); “F NMR (376 MHz, DMSO-dj):
> 8-98.7 (m, 2F); MS-APCI (m/z+): 566; HPLC Purity: 100%; Rf (min.) 19.01; Anal.

C5iH33N305F2-0.3 H,O C, H, N ealed: C65.21, H5.93, N7.36; found: C65.11, H5.90,
N7.17.

Example C2: (28,4R)-4-Fluoro-1-[(2S, 3S)-2-hydroxy-3—(3—hydroxy-zumethyl-
10 benzoylammo)-4-phenyl-butyryl}-pyrrolldme-2-carb0xyhc acid 2-methyl}-
benzylamlde

0 o 0
HO z N__:)LN
e e

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 4.27 (m, 2H), 4.21-4.09 (m, 3H), 3.94-3.91 + 3.84-3.81 (m +m, 1H), 2.69 (d, 2H), 2.23
(s, 3H), 2.19-2.01 (m, 1H), 1.83 (s, 3H); MS-APCI (m'/z+): 548; HPLC: Rf{min.) 18.72;

* Purity: 96%. Anal. C31H34N;05F-0.3 HO caled: 67.33, 6.31, 7.60, found: 67.37, 6.25,
7.35.




grignard reagents 25 in the presence of oxalyl chloride. Final conmpounds 27
are obtained by a DCC nedi ated coupling of 26 and 4 foll owed by
deprotection of the P2 phenol. Final conmpounds were putlibdc@ebercdobher by
flash chromat ogra’phy or preparative HPLC. Specific Method D 10 Exanple D
10 N[ ( 1""%,"%’%}0-?- Benzyl - 3- ((R) - 5, 5- di net hyl - 4- gent - 4- EEEPSUYI8F48 20! i di n- 3-
yl)-2-hydroxy-3 -oxo-propyl]-3-hydroxy-2-nethyl-benzam de 15 The title
conmpound was prepared as follows. (R) zE1%: i rnet hyl -t hi azol i di ne- 3, 4-

di carboxylic acid 3-tert-butyl ester 1 (1.0 g, 3.80 nmmol) was dissolved in
benzene (10_nlL) and cooled to O C with magnetic stirring. Two drops of DV
vere added XnpEd (B5,48)-4Fbwrol J@SARH2thiydnoxyf3-Bdstdroxe Phretiydle (0. 33 ni,
3.80 mmol ). \é\bﬁ@ vol utio ased, .the solutjon was concentrated to a
yel | ow red fegt bagﬁﬁ?ﬁepﬁwgbpﬁ'ﬂc@@ymﬁgdﬁ? €arhaxylic aeid 2ymethyt- (10 nL) and
cool ed to - Tenfylmikidd nagnetic stirring. The grignard reagent,

3- but enyl magnesi um bromde (7.7 nL, 3.80 mml) was added dropw se over 10
mn. The result was stirred at 78 C for 1h then at -55 Cfor 30 mn. The
reacti on was quenched gt-55 Cwith sat NH4Cl soln.(3 nL) and then poured
into H20 (50. n). Thture was extracted with EtOAc (2 x 50 nL). The
conbi ned 25 organics wre washed with brine (I x 100 nlL), dried over
Na2SO4, filtered, df cédhcentxated.] The result was the ami no ketone 26
that was suftQgi NP B LL j the subsequent step. The clear oil 26
(0.24 g, 1.15 ) Waszgdissel vwed t OAc (10 nmlL). AMB-AHPBA 4 (0.40 g,
1.09 mml ) was dadded foll owed by (0.15 g, 1.09 mol). The m xture was
stirred at roomtenperatureF 1h, then cooled to 0 C. DCC 12 Decenber 2005 WO
021100845 PCTI US02118548 -119 (0.24 g, 1.15 mmol) was slowy added as
solution in EtQAc (6 nL). The m xture was warned to roomtenperature and

stirred ovehnlagtimateflabwis sbjécted sk Lilié-LoePehréMstobBbhy, eluting with

: 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

. ] 0 o]
URGTD
2 . OH O( ‘ .

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),




filtrate was washed with IN HO (10 nL), saturated NaHCO3 (10 ni), brine
(10 nmL), dried over Na2SO4 and concentrated to give a crude white solid
(contaminated with 5 DCU). The DCU was renoved by fl ashiziheanmimgs aphy (30%
to 50% E 821.9@34 hexanes) to provide a white solid, which was di ssolved in
McOH (2 AP rcated with 4N HO in 1, 4-di oxane (OPSHUNR18548 1 nmpl) .
The reaction was stirred at room tenperature overnight then partitioned
between IN HC1 (10 nmL) and Et OAc (10 ﬁﬂ)“.“ The organic | ayer was washed

Wi th saturated sat. NaHCO3 (1 x 25 nml) dried over 10 Na2SO4, filtered, and
concentrat ed Jﬁg a_residue which was purified by flash chromatography (60%
Et QAc i n hexhf®®) SHpHRMNESD n hecalid beCoBpo0ng ad)as3uide, foawdr phous
solid:. "H Nl\ﬁzéng/@OdG) S9.36 (s, 1H), 8.23 (d, J =8.1,1H), 7.35-7.14

(m 5H), 6.96 (t, J=7.5 1H), 6.78 (d, J= 8.2, 1H, 6.52 (d, J= 7.5, 1H,
5.81-5.69 (m 2H), 5.32 (d, J= 9.7, 1H), 5.11-5.91 (m 3H), 4.40 (m 3H),
2.89-2.61 (ip, 4H), 2.37 15 .2.14 (m 2H), 1.81 (s, 3H), 1.55 (s, 314),
1.30 (s, 31HXampleCs: EAPRY3 (5382 +yeR53:{[1-B-hydbox3 &-miethy BHényly. 5. 49.

Found: Cs 6 ; By 4| 1. T fol | ow ng exanpl es were synthesi zed
usi ng the sggéﬁ??@ﬂrfagltu ﬁg}a %ﬂ Ii-ﬁggmgﬁg-gémeth&-%g%q@ prrbpyligmeidgdri gnar d
reagent f or méthyldwaiyladideonpound. 20 Exanpl e D2:

N-{1-Benzyl -3-[5, 5-di methyl -4- (4, 4, 4-trifluoro-butanoyl)-thiazolidin- 3-yl]
- 2-hydr oxy- 3- oxo- propyl } - 3- hydr oxy- 2- net hyl - benzam de k 25 JH NVR ( DMSO- d6)
b 9.34 (s, 1H), 8.16 ( 1H, J=8.6),7,29-6.49 (m 8H), 5.88 (d, 1H, J=
6.1), 5.33 (d, IH J= }, 5.10 (d, 1H, J= 9.5), 4.56 (s br, 314),
2.98-2,57 (in, 6H, 1/74 (s, 3H), 1.55 (s, 314), 1.30 (s, 3H); HRMB :
(ESI),n [ z I_%al cdd fipr f12 ecefber 2005 WO 02/ 100845 - 120 PCTI US02/ 18548

Y
OH 2:)\ H

N
H

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.

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




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 D3: 12 December 2005

- NA{I.-Be dr oxy- 3-[ 4- (4- met hoxy- but anoyl ) - S, 5- di net h
t hi azol i gﬁb@% t]%/ 3- 0x0- propyl ) - 3- hydr oxy- 2- net hyl - ber?ﬂﬁqsﬂélqﬁi@ 0 NN 10 'H

NVR (DVMSO-d6) S 9.34 (s, 1H), 8.18 (d, JIEL J=8.2), 7.32-6.51 (m SH), 5.56
(d, 1H, J= 7.8), 5.26 (d, 1H, J= 9.5) 118708 (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 3H), 1.36 s, 3H); HRIVB(ESI) m/ z calcd for
C2$H37N206S (Sr\/’ﬂ%l:é?i‘l @%’miesalcd uBeHEN002B72 H)" #60:1761 Gakiid6b2y59;
C28H36N206S0 4 5.96. Found: C,

62,89 730 Qoo RHERQS Tl € .50 B 874, RIS (oepd: . 6770

3S) - 2- Hydrox@c753N31I6ydroxy 2, 5-di net hyl -

benzoyl am no) - 4- phenyl - butyryl | -5, 5-di met hyl -t bi azo, i di ne-4-carboxylic acid
allylam de 20 Wite solid "H NVMR (DVMSO-d6) 8 9.23 (s, 1H), 8.09 - (m 2H),

7.35 -- 7517 . 2.5.68 (m 1H), 5.41
(br s, 1H), }(a:ﬂ ‘(SSZ’ B (@% %ﬁé ﬁ’%’*’i’%‘”%@ &é‘yﬂl’ cF-mfﬁw-plaenszl)g 2), 5. 02

(dd, 1 H, 7 mef a@yl]&mm» 4 hoRyHktanbyhis, sMifhediyl. X 42005
V0. 02/ 100845 - 121 . PCT/ US02/ 18548 4. %:I? (m gl)y ?Mﬁdmf ﬁ?fé%?ﬁq‘b L5 3,
5.5, 15.9), M° d, IH J= 5.4, 5.3, 159)282 (dd, IH J= 0.3,
13.9), 2.71 (dd, 1H J =10.7,13.6), 2.16 (s, 3H), 1:76(s.311), 1.51 (s,
3H), 1.36 (s, 3H); HRMS (ESI) m/ z calcd for C28H36N30C6S (M + H)}
526. 6670, found :

O
Ho y _)LN/\/

OH (O/‘(

10

'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.

| 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),




526.2376; Anal. Calcd for C28H35N305S '0.3 H20 : C, 63.32; H, 6.76; N,

7.91, Found: 5 C, 63.35; H 6.70; N, 7.71. Conbinatorial Chenist Approach
to H V Protease P2' Inhibitors General Method E 10 Sch&n@ectmtor00Q Q ~CD

! ! ~'% 1 2 HO6 0 3 15 The conbi natorial building block, 8, is

pr epar ed "SPAG the fol | owi ng method. The boc- prot ect &6 {HPHBSE di ne
carboxylic acid, 1, is treated with all 4 brom de in the presence of
"NaHCO3 to yield the boc-protected thla idine ally] ester, 2. Deprotection
- of boc- protected ally] ester, 2, with HA (g) in EtOAc gives the HO salt
[ ester amne, 3, which is treated with TEA and

of the thia al |
coupl ed to ﬂi{gt“ﬂ—6ﬁ ykéé(‘%f]?’di HERTS.0fnd, DB 8t Byt e-4t Bemb3EL), di ng bl ock

recursor, i u I N_HC vyields
Phe phenol | T ELAS. 965, L10-Sho b2 B9 u ik 26 R st Te ball ods v
02/ 100845 PATISB0R 63538 HRRES m) ML edodToPOSHINSEM 1)t Yo Aok o | de

pol ystyrene was acconplished in the owi ng nanner’. The
pol ystyrene f‘?‘fng%gespg%ked trityl alcohol was activated to the trityl

chlorides 7, by treatnent with 20% acetyl chloride in anhydrous CH2Cl2 at
room tenperature. The trityl chloride beads were conbined with the phenol
6 in t he pr &sampls 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

8—*@
on L &M

16

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/\




5 of Hunig's base in anhydrous CH2Cl 2 to yield the substrate | oaded

pol ystyrene beads 8. Internediates were purified either by flash

chromat ogr aphy or preparative HPLC. Schene Il OH | -hN 15becddbedod he

synt hesi OJ:’EI'Q%%HI V protease conbinatorial library was carried out in the
fol | owi ng’ G%4m The allyl ester was renoved by treaRr¥W2445¢h Pd[ PPh3] 4
and NWMin anhydrous THE to give carbﬁg}/l ate 9, which was treated with 15
pent af | uor ophenol , pentaf!| uor ophenol f1uoronet hyl acetate and pyri di ne
in DVF to yield t he pentafluoro ester, 10. The pentafluoro ester 10 was

treated with varigus primary anmines in a 96-well plate format to give
ami des 12. THtersplidy mwé93ﬂ(&dﬂﬁds ngm%lie 10| 951 W, £2@ (31 OWNS

The 1ol | owl A0 ?6%9?%?? St G B0 e 3t Tl et ooy O

nmbi nat al8s e thoel0, g 2410Q@8 48 -123
'(I:'gbl ;n? IC:)>r2I Eig;%t edCbs?a}rEvedl ﬁmwg?s%ggglsﬁ(gl{l g% @C‘l{;% niﬁg%l\ﬂ%&?

529552( Na) 3 4.11 (s, 1H), 2.92 (m, 1H), 270 (m, 1H), 1.76 (s, 3H), 1.29 (s, 3H), 1.19
5 (s, 3H); HRMS (ESI) m/ z caled for CosHsN,Og (M + H)* 495.2244, found 4952230,

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




| ' o = ~C Nr2 CH, hl13C
H2N~~ 528529(M+)4 -"CH3 N ::I =\ |,  ,591614(Na9)1 R 3 ~C ,

0 CrFl CH 3( H3)C CH3 NH2 555578(Nal 9 635658(N a5 656656( MH8 575598( Na86
’541564( Na') 63 529552( Na*)49 12 Decenber 2005 WO 02/ 10088%ecckdér 2005

: : i i | nhi bitors
PCTI US02/.1854 hene 3. Solid Phase Synthesis O H V Protease
(AG 1776%%{1358% N- PZ 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




1. P2-NH2 NaBH(OAc)3 ----- - FMOC 2. DIC HOAT la (R=H)
FMOC-{pl')--C2H 10 (R = Owe) P2 1. piperidine 2. P2-CO2H EDACI HOBT
FMOC--N 3. TFA | CH2CI2 0 1. piperidine 2. DIC | HOAT Plecdnd¥tQodd( CO2H H
OH H P2 The solid phase conmbinatorial synthesis of H V protease inhibitors
was per POF 3% ng the IRORI Directed Sorting Technd 02/t85¢rer ci al
4-fornyl - 3- nmet hoxyphenoxynet hyl pol ystyrene resin |a (PS-MB-CHO, Argonaut
Technol ogi es) or 4-fornyl -3, 5-di net hox ‘henoxynet hyl pol ystyrene resin | b
(PL-FDVWP resin, Polyner Laboratories) was |oaded into individual M nikans.
Step A Reductive Am nation Wth P2' Am nes 10 To separate fl asks

cont ai ni ng $87f&dl -\t mrrBives Wawheatded aiEMtpS in BIOAWI(61KANThe Mhix@rapag opr i at e

Do a(h eq) e gm0k B R il g mbture was ered kia e o
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
5 DCU). The DCU was removed by flash chromatography (30% to 50% EtOAc in
hexanes) to provide a white solid, which was dissolved in MeOH (2 mL)} and treated
with 4N HCl in 1,4-dioxane (0.26 mL, 1.1 mmol). The reaction was stirred at room

temperature overnight then partitioned between IN HCI (10 mL) and EtOAc (10 mL).

The organic layer was washed with saturated sat. NaHCO, (1 x 25 mL) dried over

10 NapS0,, filtered, and concentrated to a residue which was purified by flash
chromatography (60% EtOAc in hexanes) to provide the title compound as a white
amorphous solid: 'H NMR (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-

15 2.14 (m, 2H), 1.81 (s, 3H), 1.55 (s, 3H), 1.30 (s, 3H); Anal. Calcd for CogH34N,05S:
C, 65.86; H, 6.71; N, 5.49. Found: C, 65.52; H, 6.55; N, 5.81.

 The following examples were synthesized using the specific method outlined above

‘using the appropriate grignard reagent for the desired compound.

20
Example D2: N—{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 o] O
“TJjLﬁ E |
- 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



pl aced under argon, agitated with periodic venting at roomtenperature for
1 -2 hours, and allowed to react overnight. For resin la, the filtrates
were poured off and the 15 M ni Kans were washed with DOdpebafok 20®x), DCM
(2x), Et3NDCM (1:3, 3x), DCM (2x), MCH (3x), and DCM (4x). For resin 1b,
~a washi ngvVatuitesdte of DCM  MeOH (2x), DCM (2x), Et 3N BINU0Y1B48 3x), DCM
(2x), DWVF, M NaOH DW (1:5, 3x), DWF (3x), MeOH (3x), and DCM (3x) was
used. The M niKans were dried under va32Qum and taken on in Step B. 20 12
Decenmber 2005 WO 021100845 PCT(CJS02118548 -125 Step B. Peptide coupling
with Ps' Amino Acids To separate flasks containing the sorted M ni Kans was

added DMVF ( 3CxHnNiO4SH; @dr)H)" T56:1%8a ploart §531108FM¥at apiigst ed anino acid (2.5
eq) and 1-hydroxy-{-_azahenzotriazole (HOAT) (3 eq) were added and m xed
until dissol ,’%é(ZF(sF?f,Bgﬁ%SH&WHp?Iﬁééﬂﬁdiﬁ;grﬁ-% KDnt) C(33.96¢H, was added.
The cont ai negg; Wex8gpt acgd under argon and agitated at roomtenperature
overnight. The filtrates were poured off, and the M ni Kans were washed
with DVF (3x), McOH (3x), DCM (2x), and DMF (2x). The M ni Kans were taken
directly on to S G St C.. FMOC Deprotection A container of M ni Kans
in DVF aﬁt’g péﬁ?gmﬁgﬁ%&'({%zﬁﬁ%twdﬁm‘ﬁ’&Hi'(“ﬂ@ﬁb@mbﬂtaml)ﬁxﬁdiﬂetsylml M ni Kan
was agitatedhmmﬁﬁn_g_r]qog]g&_; At Egai__ Qr 45 .. mnutes. The filtrate
was removed, and the reagtigndﬁgglgc ur vvg{seﬁlr’rég'géaélﬂqe The M ni Kans were
filtered and washed with DVF (3x), MeOH (2x), DCM (3x), and DVMF, 15 and
taken directly on to Stgp D. Step D. Peptide Coupling Wth FMOC- APNS
-FMOC- Al | ophenyl nor st at ¢ (APNS) (3 eq) was added to the flask of M ni Kans

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

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
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Combinatorial Chemistry Approach to HIV Protease P2’ Inhibitors

General Method E
. 1 O '

gy

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 preéence of
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

20
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activated cross-linked trityl chloride polystyrene beads, 7, was accomplished in the
following manner. The polystyrene cross-linked trityl alcohol was activa.ted to the trityl
_chioride, 7, by treatment with 20% acetyl chloride in anhydrous CH,Cl, 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
124 2] )
s f , _/U\D/\% - a o 0
O A on LXK A oH(/<0H
8
G i ,(< i" ,_ﬁﬁé{ .ﬁj
R H oH LS}<O F '
HN" "R ' 10
71
G [ o 0] o] f [#] e}
hii Q e’ P~ HO,
0 H oH (—/‘Lu " H OH k%ﬁf\ﬁ
IO 12 | 13

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;]; 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 followmg table typifies compounds synthesized by

20  this combinatorial method.
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Table 1
P2 Expected | Observed %
Mass Mass Inhibition
LCMS)
How/\NH2 . 529 552(Na’) 38
CH,
N~ O | 528 529(MH") 4
%N,_\’@/OH 591 614(Na+) 18
H,G 555 578(Na+) 19
H30>(\/NH2
CH,
e 635 658(Na+) 5
?
Hacfo CH
oH 656 656(MH") 8

HA \’@ 575 598(Na") 86

541 | 564(Na’) 63

HN_~_OH | 520 | 552(Na’) 49
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Scheme 3: Solid Phase Synthesis Of HIV Protease Inhibitors (AG 1776 Analogs)
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The solid 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




WO 02/ 100845 PCT/ US02118548 - 130 Schenme 3 Experinental The solid phase
conbi natorial synthesis of H'V protease inhibitors was 5 perfornmed using
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Technol oIBR8y 4-f or nyl - 3, 5- di met hoxyphenoxynet hyl BSgVGse/18s4sne resin | b
(PL- FDMP resin, Polymer Laboratories) was | oaded into individual M nikans.
10 Step A Reductive Anmination Wth P2l125An nes To separate fl asks

contai ning sorted M ni Kans was added DCM (3 ni/M ni Kan). The appropriate
primary P2' amne (3 eq), sodium triacetoxyborohydride (5 eq), and acetic
acid (3 eq) SwprB PagtitledCouplivgy Whie P Achidb @cigder € pl aced under argon, agitated
with periodic veliltin at_roomtenperature for 1 -2 hours, 15 and allowed to
react over ni ght . '¢8pasagsdiasks eqntainfng the soried MisiKaes waspddeddMBi3 and t he

M ni K i 2 t 3N/ 1:3, 3x),
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NeOH (2], BORZaKezolECR0NTE ke 330 Dk 1o ki NOCH DVF (15,

3x), DMF.(3x), M 3%)...and_DCM (3x) was used. The Mi Karfs were dried
under 20 vﬁ%ﬁ’fﬂpgﬁﬂg‘?‘ﬁ?@# O & ess wps dedst His dBntainers wekepl@ediphdeng W th Pt
Am no Aci dsgy SRRAT f LN t rted M ni Kans. was added DVF
(3 /M ni Kgﬁ’i’_. _ Thé{ﬁg%%trrg%? @Fé%{yﬁ‘?}g‘?’e?ﬁ%ﬁﬂﬁﬁ sireoprsd (%,_ apdeq) and

1- hydr oxy- 7the MinKeapeazotashed 26theD MFEK)) MeOHaE), peneRY dedpaig ? xed unti |l

di ssol ved, ﬁedfgl%‘l’é diiso opc%(l carbodiimde (DIC) (3 eq) was agi ed. The

cont ai ners were- %é’ffr%ﬁ%"é'r recttyfaro 3P Ggi t at ed at room t enper at ui e
overnight. The filtrates were poured off, and the M ni Kans were washed .

with DME (3x), MeOH (3x), DCM (2x), and DVF (2x). The M ni Kans were taken
di rect | {0 onSERCFMECPeprotection

A container of MiniKans in DMF and piperidine (25%) with a total reaction

volume of 3 mL/MiniKan was agitated under argon at room temperature for 45
- minutes. The filtrate was removed, and the reaction procedure was repeated. The

MiniKans were filtered and washed with DMF (3x), MeOH (2x), DCM (3x), and DMF,
15 and taken directly on to Step D.

Step D. Peptide Coupling With FMOC-APNS
FMOC-Allophenylnorstatine (APNS) (3 eq) was added to the flask of MiniKans
in DMF (3 mL/MiniKan). After dissolution, HOAT (3.5 eq) and DIC (3.5 eq) were
20 added. The mixture was placed under argon and agitated at room temperature
- overnight. The reaction was filtered and the MiniKans were washed with DMF (3x),
MeOH (3x), DCM (3x), and DMF. FMOC deprotection was carried out as in Step C,
and the MiniKans were washed with DMF (3x), MeOH (2x), DCM (3x), dried under
vacuum and taken on to Step E or F.
25
Step E. Peptide Coupling With P, Acids
To separate flasks containing the sorted MiniKans in DMF (3 mL/MiniKan)
was added the appropriate P, acid (3 eq), HOBT hydrate (4 eq), and (3-
(dimethylamino)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.




30 12 Decenber 2005 WO 02/100845 PCTI US02/ 18548 -1.31 Step C. FMOC
Deprotection A container of MniKans in DM and piperidine (2599 with a
total reaction volunme of 3 niL/M ni Kan was agitated underpR&ginosd room
tenperature for 45 mnutes. The filtrate was renoved, and the reaction
procedur 88X ¥peat ed. The 5 M ni Kans were filtered APET/URISIRSEE Wi t h DIVF
(3x), MOH (2x), DCM (3x), and DMF, and taken directly on to Step D. Step
D. Peptide Coupling Wth FMOC- APNS FMEA2@t | ophenyl norstatine (APNS) (3 eq)
was added to the flask of MniKans 10. in DVF (3 niL/M ni Kan). After

di ssolution, HOAT (3.5 eq) and DIC (3.5 eq) were added. The m xture was
pl aced tinder argon and agitated at roomtenperature overnight. The
reaction wasg t;ef::i:t red an |__I}he M nji Kans were washed with DMF (3x), MOH
(3x), DCM (3X %@%T@&Woﬁla\}%ﬁ carried out as in Step C,

and the M ni Kans mammﬁp 3X dried
‘under 15 vacuum and tzliken on to St ep Eé Oi—dé\%%%éprg% %f)fql Q%)%Spff’l ng Wth
P2 Acids To S&biBEM (ﬁmédkbnlmmmsadde@ TH&Qa(ﬂc@WeﬁtCh Mit@ﬂi%?’i% hofys D (3
./ M ni Kag) M‘@-{E (:Ikai |ate P2 acid (3 e HOBThdrate(4eq),
and (3 20 (dm Y1 EP%@ RgTecaH st Fcrﬁcaéraw;dandmmdhydmmm) (3.
eq). The reta@fdvmtmaagjrﬁ under argon at roomtenperature for 3
hours. After filtration, the M ni Kans were washed with DMF (3x), MeOH
(3x), and DCM (3x), dri ed under vacuum and taken on to Step G 25 Step F.

Cl eavage and Processing O The HV AE‘?QI'J%%S The individual M nKans were
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TFA in DCM (3 nL/ M nKan) was added. The racks were agitated for 1.5 hours.

The individual filtrates and DCM ri nses were col |l ected,
purified by HPLC to provide the final conpounds.
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(pNL4-3) were obtained fromthe National Institutes of Health (Al DS
Research and Reference Reagent Program Bethesda, MD). H V-1

NL4- 3(184V/L90OM was derived froma clinical isolate thalecswhizbisted the
protease inhibitor-resistance associated substitutions 184V and L90M by
cl oni ng YO BAYMSE er se transcri ptase- pol yrrer ase chai n BETV@ayisen anplified
fragment into the unique Age | and Spe | restriction sites of pNL4-3.
Cytopathic effect (CPE) inhibition assBPs The ability of conpounds to
protect cells against HV infection was neasured by the MIT dye reduction

met hod, essentially as described (See Pauwels, R Bal zarini, 15 J. Baba,

M Snoeck, §$Schol s, D. Her deg\:ﬁc@ P. Desnyter, Hand De Cercq, E. 1988,

"Rapi d and tedtetrazoll ed calorlnetrl y for the detection

of anti- H W ounds, 4 \/ i r Qi I\/bt hods., 20: 3 and Wislow, OS.

Ki ser, R Fins.,. m }Qr{,\/RCFH ando gyd M R 'i'n989 " New
_solubleforma ) Ss for HIV-(? ytpat hi c effects nto

hi gh-f 1l ux scrfeenl ng of synt heti canhd natural 20 pro Nor I D§ antiviral

activity". J. Natl. Cancer Inst. 81:577-586). Subjech eI I s were infected
with test virus at an noi of 0.025 to 0.819 or nock A nfected with medi um
only and ad%_q at 2 x 104 cell SOlper weII into 96 wehkl plates containing
hal f | og diku ns of test co . Si x days I%ﬁﬂ, 50 p.1 of XTT
(Img/m XTT, 4@t razolium O, 02 n ena2| ne met hosuffaPe) was added to the
wel | s and thew)@ gl hcuba c;‘or four 25 howHse |ab| I |Fty, as
det er mi ned b)i,t he' a t of XTT f iced,
spect rophot oretrical I'y by absorb nge ﬁt A- m Dat :frorﬁ CP »‘
expressed as the percent of fornmzan produced fin co ound-tr edrcel | s
conpared to formazan produced in wel | s of uninfectefl, conpound-free cells.
The fifty @@ent effective c 'Q%ntration (EC50) cal cul ated as the
e )

concentrati conmpound 30 t cehfected an inc i n the percentage of
f ormazan pr ton in infectedy npoung: t reat e
'onf

to 50% of that
produced by* ®cted, tonpoumd~iseg cells|{ FThe Yyt ot oxi Gi ty

concentration ¥ 0 | cul at &d Hs e cent rati of .12 cenber
2005 WO 02/ 10@/ "? &u <:J!\
F F:: F“:

Scheme 3: Solid Phase Synthesis Of HIV Protease inhibitors
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PCTI US02/ 18545 -136 conpound that decreased the percentage of fornmazan
produced in uninfected, conpound-treated cells to 50% of that produced in
uni nfected, conpound-free cells. The therapeutic indexi2wasnbalcisl at ed by
dividing_the cytotoxicity (CCso) by the antiviral activity (EC50). 5
Suscept i BYG9{Y)B4%xsays  Conpounds were tested in phenot YRTEUSIYESES Ot i bil ity
assays at Virologic, Inc., (See Pet roEouI os C.d., Parkin N.T., Linoli
KL, LieY.S, WinT., Hiang W, TiahtH, Snith D., Wnslow G A, Capon
DJ, Whitconb . TM 2000, "A novel phenotypic drug 10 susceptibility assay
for -human i mmunodeficiency virus type 1," Antimcrob Agents Chenot her
44(4):920-928) or using the assay described here- MI-2 cells were infected
with either H'V-1 NL4-3 or HI V-1 NL4-3 (184 V/L90M and incubated in the
presence of serial 0.5 log dilutions of test compounds. Three days |ater,

cul ture supschahé®ExpiihéialcO! | ected and virus production, as deternmined by
p24 ELI SA, was assayed. Percent 15 inhibition was cal cul ated as p24

concentration i nThospidwhabe corbinatorial appheats I $TV pRARAE Riblies wak ect ed, |
replication is determ ned by

conmpound=fr ntrols '%g‘htion of .viral I

measur i na rg’g‘—tﬁ FEci)HSlfl%thﬁk@B IrefiedSorting Techaplogy, Coromercialprmgh-3int , using  a
Becknman- CoulietHoxpadndiYmethy b Ki o fbd%, Qlrk QWi t he | i,ed protocol.
Absor bance is read on a Ngﬁﬁnﬁg&gp}rgﬁg r g@?%ﬁ%ﬁ“ﬁ%éﬁ%&‘%@ﬁlﬁg). The
EC50 was 209t éifemihd.Sdlimehayphenoxoetivl polystyrend resio WH RINEDMPaLsiRf f ect ed a
decrease in roducti.o y_infected, conpound-treated cells to 50%
of that proghlgglﬁ})%{/bﬂlmg & t%aa,loag‘é‘gﬁ‘fﬂﬂﬂ'dldﬂf‘]é\gmé@%-s. H V-1 Protease RET
Assay 25 Ki's for the inhibitors of H V-1 protease were determ ned using a

_resonanw energﬁ t ransfer (_RET_ assay. A mutant formof this enzyne (Q7S)
i s used'¥ or SteRiAs Reduchiye Aminstiors WithtP,” Aminger e st abl e agai nst aut o- prot eol ysi s

than the wld-t yﬂ?seB&Qtte?lia&s cgﬂgiﬁmg 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. :




enzynme is first partially purified as inclusion bodies fromcell lysate. It
Is then solublized in 8Murea and passed through a Q Sepharose col um
(Pharmacia) for 30 further purification. To refold thisiymeéinoosanpl es
containing Q/S is dialyzed into 50nmM sodi um phosphate pH 7.0, 50nmM Nad ,
10nM DTT! d0%¢2% gl ycerol . 12 December 2005 WO 02/ 10@8BISPIIBF48S02/ 18548
-137 The commercially avail able peptide substrate (Ml ecul ar Probes Cat. #
H-2930) RE( EDANS) SONYPI VQKX( DABCYL) R i Blused to assess activity and Ki's
Thi's peptide is cleaved quantitatively by HV-1 Pr at the Tyr-Pro bond.
The EDANS fl uorophore absorbs at 340nm and emts at 490nrn. The reaction
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2nM active di msr Ht Mﬁand'nl@eﬂqhmt@ﬁ%ﬂmthawaﬂmoﬁm for this
"Novel

substrate am@lumBZ)YN'ﬁaL/Mnﬁﬁghwész{ 1tat§cl\4||5g1[§1regr§| ratlr cI\_;? @@geaijs A asonance

Fl uor ogeni ¢ Substrates for

Energy Tr apuiuss; Thsﬁlt@meaﬂ@oveﬁ&éd e84 ibn prodetubiASED eﬁt@dl Thi s reaction
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acet a H
10% di net hywnﬁu x?rﬁbﬁﬁrﬁga“q %Pﬁ%l‘@d%bb@ﬂﬂ%@ﬁhﬁ% (kRnBDMBN cur ves
are fit usiaglthlg dideéy onab SkdpdIt  binding equation. E | N xam e

Step D. Peptide Coupling With FMOC-APNS
FMOC-Allophenylnorstatine (APNS) (3 eq) was added to the flask of MiniKans
10 inDMF (3 mL/MiniKan). After dissolution, HOAT (3.5 eq) and DIC (3.5 eq) were
added. The mixture was placed vinder 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 filtrates and DCM rinses were collected concentrated, and purified by HPLC
to provide the final compounds.
30
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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 K.L.,Lie Y.8., Wrin T., 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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B32 14.9 B33 1.2 1.286 B34 B35 B36 < 0.1 B37 10.11 0.615 0
10-16 B40 12.8 B41 10.15 1.396 B42 1 0.73 B43 10.2 B44 0.76 0.629 B45 19.73
B46 12.5 B47 16.9 B49 17.2 0.627 3.2 EC50 O 1C50 (MV) 0 m2fubl206s 38 C3 1.
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Example No. Ave. K;(oM) | Ave CPEECsy (mM) | ECsg or ICs {mM)
A28 < Q1 0.041
A29 < 01 0.117
A30 1.1 0.507 0.829* |
A3l < 0.1 0.041 ,
A32 < Q1 0.045 0.486
A33 < 0.l 0.577
A34 < 01 0.036
A35 < 0.1 0.017 0.063
A36 0.59 0.519
A37 0.13 0.161
A38 0.17 0.078 0.401
A39 0.27 0.367
A40 1.2 0.275

| A4l 1.6 - | 0.527
A42 0.23 0.126 0.307
A43 (.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
B6 1.6 0.589
B7 1.9 0.68
B8 1.5 0.552
B10 < 0.1 1.1 ‘
Bli 1.2 1.175 1.716%
B12 045 1.398 ‘
B13 19%(@64nM ‘
Bl4 3.7 ~ 13.054
B15 2 1.086 _
Bi6 < 0.1 0.298 ' 1.754
B17 0.42 0.534 1.579
B18 0.29 0.457
B19 < 01 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 1.39
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

*ICs0 (mM) Data was determined at Virologic Inc against the 461, 84V, 90M virus




The foll ow ng corrpounds‘have been prepared according to the procedures
descri bed herein and have denonstrated the noted activity: MOLSTRUCTURE K;
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The following compounds have been prepared according to the procedures

described herein and have demonstrated the noted activity:

MOLSTRUCTURE Ki | ECso MOLSTRUCTURE Ki | ECg
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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.
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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




0.1 55.810 The foll owi ng conpounds have been prepared according to the
procedures described herein and have denonstrated the noted activity: 5
Wil e the invention has been described in terns of pref&@bednberdodi ment s
and specific exarrpl es, those skilled in the art will recognize that
various CHAMGEBSnd nodifications can be nmade t hr oughPGTARORHES

experinentation without departing fromthe spirit and scope of the

i nvention. Thus, the invention shoul¥*be understood as not being limted
by the foregoing detail ed description, but as being defined by the appended
1.0 clains and their equivalents. PCTIUS02/18548 MOLSTRUCTURE CH. 0 o GI O

0 o" aﬂPshwe Phenybetoupraeubi00&] MenyIdlkd QAR5 subdBuEoGAtMitkd A conpound
having 02/ 18548 erein is a 5- or 6-nenbered
nono- cy ﬁgggggﬁyéfﬁgsﬁ¥nW§$é?8€W mEﬁG#@ﬁﬂﬂkﬁhém@ﬂmtﬁald carbocyclic or
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and is
-~ phenylalkenyl or phenylalkyny! 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 Substitu’;ed
phenylalkyl, phenylalkenyl or phenylalkynyl group is substituted by one or more suitable
substituents other than halo or methyl;

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

pharmaceutically acceptable solvate thereof. | '

2. A compound having the Formula 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




unsubstituted or substituted by one or nore suitable substituents; R2 is a
substituted al kyl group, a substituted or unsubstituted al kenyl group, a
substituted or unsubstituted al kynyl group, a substitut edbhgryloogroup, a
substituted {%henylalkyl group, a substituted or unsubstituted

pheny! al RENA%#Dup or " a substituted or unsubstit ut edPPHEHF I ynyl group,
R2 is Hor a substituted or unsubstituted G -C4 alkyl group; X1 Xis ,
wherein Rx is Hor one or nore suitafPe substituents; Zis S, O SO S,
CH2 or CFH, R3 is Hor a substituted or unsubstituted C -C4 al kyl group;
and R are independently selected fromH or a CE-C6 al kyl group;

R4, R5, _ _
~and RS %{ﬁg, halogheyl, inrydy e eiwinol, glkgleinino; dielkfleminolhaldpeh Gydexlalkekyal i phat i c
group lgﬁq, - stitut ed aliphatic group; where any of said

subst i %atl%l a ’E‘éﬂ?ﬂﬁ"%&ﬁ’gﬁﬁ aéff}ltﬁiokgﬂ%lk’gt?‘&f’ﬁé agilthiogpes t ut ed by one or

more sui {abif isubmitieaks! o0 bAAGIRE psBbded Al ARADETE], MONO-cYOl i ¢

het eroc%l‘cal oalefr%l_l , .heterocycl oal kengmor het eroary

two het BPERHEHE WRAdHtitgedakyayl Eoupewherbie said 6, DR 6AM0BE okl da

PCTI US@%&%%r&Mt&%i%oﬁgoﬁp%@;l group, a substituted phenylal kyl group, a -
ed” phen

substituted or unsubsti yl al kenyl group or a substituted or

unsubsti t ut e&dimfseiﬂ;sh%tihwwk)g,rmﬂ@alkpﬁﬁ\é}dg,gqis @ﬂﬁ%ﬁﬁ%@l&%}m al kenyl or

glhzﬁ Ing; :sg%%%}% irgi:eg%%&%g'ssg gté% hgé}'%qg;;%:ﬁ\ga&L@yéosﬂ baikdxy,ﬁgxt S O; el ected
L L CG’ nmy I. hﬁni)oigié(t@f/y’ Eﬁldé% lglﬁ}%g%ﬁ%, gﬁ?ogidgfatlk&%' c?rcks)éigesntyiotx?,t c%i] oﬁpe%?fe/}}kog;, oup or
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

pY
|
Xis ~ f
selected from halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-
haloalkylenedioxy, alkylamino, dialkylamino, alkylthio and haloalkylthio; |
Zis 8, 0, S0, SO,, CH; or CFH;
R’is H;

, wherein R* is H or one or more substituents independently

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:




phenyl al kyl , phenyl al kenyl -or phenyl al kynyl group is substituted by one or
nore suitable substituents other than halo or nethyl; or a prodrug,
pharmaceutical ly acceptable salt, pharmaceutically actin®-pmbatrodsi te, or
phar maceuti cal |y acceptable solvate thereof.. ' 2. A conpound having the
Formul a O %1%ffarein: R is a 5- or 6-nenbered nonocPERUSOXIBE480al kyl |,
cycl oal kenyl, aryl, heterocycloal kyl, heterocycl oal kenyl or heteroaryl
group, where said cycl oal kyl, cyclb&ﬁkenyl, aryl, heterocycl oal kyl

het er ocycl oal kenyl or heteroaryl group is unsubstituted or substituted with
one or nore substituents independently selected from al kyl, hal oal kyl,
S'm no, alkylabrdoaliryh) s emitro, anlgim,cauqlamim, kilmmylmhad;,@lanolgaﬁﬁdﬂgg){%%gﬁdi XY,

i - ha | ar .cycl oal kaxy, = cycl oal kyl al koxy;,
cycl oaﬁ'ﬁéﬁhl&( {]ﬁg)?%é%?‘f?@%y%ﬁ%%y}{alqﬂ@@%éﬁﬂbéwmps;

het er ocycl ol iky kelskaed,a 0P Yl ylg,gﬁ@g- tarocycl oal kenyl al koxy,
het er oar a|ky|caP%§%?|gxy,b§§¥%§§} onyF%X?Fﬁﬁgﬁé$%§ﬂyﬁcarbonyloxy,

yl. oxy, i
al kyl af K ParRybsimteinlkyoat group, athieseirssald aky) a.!keaywrajkkﬁ)q @’H\‘A’;ﬁ isa
al kyl c%péﬁp?ﬁ{]ﬁacﬁ@d ch%n%xgoﬁés@fihal oal kylthio and arylthio, erein any of

t he al kyl7, ene, ary oal kyl, heterocycl oal kyl, heteroaryl

noi eti es prwdzerdaid substitated ARG AkSHPSL Ik i bstituted by one

‘or more, groups %ﬂgg‘g)endgnt I S;Vse?g& ed )?hr?{;gﬁ]éuf%ue%e%%ﬁﬁfggg%eom 100845

- 145 U0 palis eqilysplectad fromnamkipp, cyamoy halogsnt hydroxatviatkoxy,al kyl ami no,

di al kyla®alioR @nmﬁl : r kQx al qal koxy, _aryl oxy, mercapto,

al Ryl th o ey el gﬂcf%;l?%lﬁlﬁl?‘%’%’g?{%@ﬁg‘,“’“ % Syclpalienintkenti ed al kyl

gr oup,beterenyelealkaxy Mﬁfofycwaﬂﬂm?ﬂfe%@éikﬂ%ﬁgloﬂk%ﬁﬁoc9£10§}ken§ﬁffcé})% tuted or
a

L Sl i i A Plareis s e Bk, ettty oty Balfehybubet | Lt 6 ko
al kenykylailfea) kaewthicd halbdkyiehics YRHhiot 4l ‘ﬁge%ﬂ 3 ePouph 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 alkyl, 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:




substituents independently selected fromam no, cyano, hal ogen, hydroxyl,
al koxy, hal oal koxy, aryl oxy, cycloal koxy, cycl oal kyl al koxy,

cycl oal kenyl oxy, cycl oal kenyl al koxy, heterocycl oal koxy}2 December 2005
heterocycloalﬁylalkoxy, het er ocycl oal kenyl oxy, heterocycl oal kenyl al koxy,
het er oar WYKU4Y ky| ani no, di al kyl ami no, ~al kyl sul f ony| ECTAWSPP/285#% ony |

al kyl sul fenyl, arylsulfenyl, alkylthio, haloal kylthio, arylthio and
heteroaryl thi o groups, wherein any @f6the al kyl, al kenyl, alkynyl, aryl,
cycl oal kyl, cycl oal kenyl, heterocycl oal kyl, heterocycl oal kenyl, or
heteroaryl .npjeties present in the above substituents are further

subst i t ut ed Thys Brraylopyrradylepyrrotidiaylp soiaaciel endesil] iasel g%%ﬁgmfl kyl ,

hal oal kﬂ+ p%&?fe&, %%ox)éld, .al koxy, hal oal koxy, —alkylthio and”

hal oal Ky Thr 0 gr ot pErangopdidazinylwhese saidphepyl, pyrrobl.apyyrolidiapleisexasalild met hy!l |
et hyl opyrgmodhhiadobyl UsedhD &t e Male 2 ' .hal 0. or hydroxyl; Rx X
is , wherei ]r?nF\’1 iogy H or pongﬁ%htryﬁrmreyI’stglglg?H{Sg%@gm%%aﬁg\%ﬁnt ly selected

o “a"”ér,ﬁg-ﬁ*ﬁ gL i ool o b ebisanbaalcb@at bR bm ol o
al kyl e - Q | enedi oxy, al kyl am no, dial kyl am no, "al kyl thio
and haIoaa§§¥Pﬁ?%?’%%ﬁ?%§¥%ﬂ, SO S, CH2 or CFH, R3 is H R4, R5, R6 and

R7 are i ndeRéndesubititute@hiRAtoRslpl § Sbstiu 5 ] nd, R8~ are
i ndepensﬁ&rgﬁlg}%/d sel ect ed f?%ﬁz?ﬂfp hal ogeﬁ? Opn@[s y%flfut%g?ﬂoﬁ&gﬁlg‘iﬂﬁwﬂﬁﬂ’ ora

di hal o- Frgsubstitiisd Confre ehynyl goupawipranl said alkplhalk et eHlkya Al drotpact | ve
met aboljé § gy tghﬁ&&ﬁ ically active salt or solvate thereof. 3. The
conpound ac%%]r I ng thFc éllgwpmgr ein: 12 Decenber 2005 WD 02/100845 - 145
PCT| US02/ 185hercahil yibstitnedaiilyk vilienyglioy hllcyri fofp isabshiftedykoe 3F Mbf2O:
dialkqugtap h%lo%gn, hydroxEI, al koxy, .
substituehts mdependently selected from cyano, ha¥ogen and alkylamino;
R¥is H, methyl or ethyl;

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:




hal oal koxy, aryl oxy, nercapto, alkylthio, haloal kylthio and arylthio
groups; RZ is a substituted al kyl group, a substituted or unsubstituted

. al kenyl group, or a substituted or unsubstituted al kynylDegeamdapoaher ei n
~said aIk , al kenyl or alkynyl group is a straight or branched chained
group, RHEES sai d substituted al kyl, al kenyl or alRGERSO2EESEUP i S
substituted by one or nore substltuents i ndependently sel ected from am no,
cyano, hal ogen, hydroxyl, al koxy, -Hdfeal koxy, aryloxy, cycloal koxy,

cycl oal kyl al koxy, cycl oal kenyl oxy, cynleal k | akkoxy, heterocycl oal koxy,
het er ocycl oal kyl al koxy, heterocycl oal kenyl oxy, heterocycl oal kenyl al koxy,
het er oar yl oxy, a | am no, di al kyl am no, al kyl sul fonyl, aryl sul fonyl,

al kyl' sul fenyl, @ryhsul fenyl, alkylthio, haloalkylthio, arylthio and
heteroarylthlo wher ei n any of the alkyl, alkenyl, alkynyl, aryl,
cycl oal kyl, gyclo keﬁy hetﬁ;qﬁ%cloalkyl het er ocycl oal kenyl, or

het eroaryl noieties pre@%ﬁ? 1} above substituents are further
substituted;bmspne or nore. groups independently selected from al kyl,

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

- haloalkylthﬂ% 9 6€ #&gfm%ﬁﬁhﬂheuhyl ethyl or propyl, where said nethyl,

et hyl or q k8 1yt ed or substitut ed by halo or hydroxyl; R X
is wherein %(%h Hmjgggc'ﬁ%éth nore substituents |ndependently sel ected from

hal ogen, al loyh prodaigpaataithcenttdallp uitive Bat8atik I | enedi oxy, di -
hal oal (I})é e%etﬁi%eﬁy, al kyl am no, ?dl al kyl am nglx PEX&! %&g&%cr? F’g(’(fal kylthio; Z
is S, CH2 or CFH R3is H R4, R, R6 and R7 are independently
selected fromH or nethyl; and R8 and R8' are i ndependently sel ected from
H, hal ogen, nethyl, nonohal o-nethyl, dihalo-nmethyl and tri-hal onethyl; or
a prodrug, ﬁhammawuﬂwwn@hhyﬁﬂnmhne netabollte or pharmaceutically active
salt or solvate thereof

~ wherein:

R'is a 5- or 6-membered mono-cyclic cycloalkyl, cycloalkenyl, aryl, heterocycloaikyl,
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 aryltltio groups;




3. The conmpound according to claim2, wherein: 12 Decenber 2005 WD

02/ 100845 PCTI US02/ 18548 -146 R is phenyl, pyrrolyl, pyrrolidinyl,

i soxazol yl, pyrazolyl, thiazolyl, tetrahydrofuranyl, filbaaye200hi enyl or
tetrahydr ogxri dazi nyl, where said phenyl, pyrrolyl, pyrrolidinyl,

i soxazol YO 1083z0i yI, thiazolyl, tetrahydrofuranyl, PERBINNESH hi enyl or

t et rahydropyridazinyl is unsubstituted or substituted with one or nore
substituents independently sel ected ¥8om al kyl, hal oal kyl, hal ogen, and
hydroxyl; R2 is a substituted al kyl group, a substituted or unsubstituted
Cl-C6 al kenyl, group, or a substituted or unsubstituted Cl-C6 al kynyl
group, wher eRnis gaukstiaatedyhenyhinioepyd Sumﬁméd(mﬁi'lalﬁﬂ%p,ﬁ&@tiﬁ&ﬁﬂi‘ ght or
branchegnsglgsqiiuﬂgéj }g{&ﬂég End where sai d substituted al kyl, alkenyl or

al kynyl group 1s's L8P Bh2 Sibelitped ppeubsymindiphenydaismyl gagpendent | y

sel ect ed fr owhepy@itDalkylal aﬂgn L1l ¢ ),.NQ; I thyl or ethyl; RX
Xis , erein R' is.)llﬂ, lfleg?l(r)béen, %rxﬁ%ﬁg@%&hﬁ@%p}ﬁ?ﬂ%ﬁw CFH, R3, R4,
R, R$ Yipgynyd group isarstreighverdbrighainhaRnaietg, | ndependent |y sel ected from H

~or methyl; 2 AP u pharmeceutically active netabolite or

~phar maceut | %f??’ %’gﬁllw o PIOBV,’WEHFV?%? giethprb etk or popylrisensbstisatedat accor di ng
to cl ai sb@ijtutedveritk halo oFhydrgkyphenyl , where sai d phenyl is substituted with

one or nore substituents i ndependent |y selected from al kyl, hal ogen or

hydroxyl; R2 isRﬁCG al kenyl group or a Cl-C6 al kynyl group, wherein
AN

sai d al kenyl or [al kynyl group is a straight or branched chai ned group, and

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,



where said al kenyl or al kynyl group is unsubstituted or is substituted by
one or nore hal ogen substituents; R2' is H 12 Decenber 2005 WD 021100845
- 147 PCT/US02/ 18548 X is wherein R" is H Zis S; Rs, 2RcenfBer2008 and RS
are each _H, and R6 and R7 are each nmethyl; or a prodrug, pharmaceutically
“active mWOBHHE or pharmaceutical |y active salt or BIVUSS¢her eof 5. A
conpound having the Fornula I: | whereini: R is a 5- or 6-nenbered
mono-cyclic cycloal kyl, cycloal kenyl!49aryl, heterocycl oal kyl ,

het er ocycl oal kenyl or heteroaryl group, where said cycloal kyl,
~cycl oal kenyl, aryl, heterocycl oal kyl, heterocycl oal kenyl or heteroaryl
group | AYlgRrsenydtaryleareayloxy, subsdyearbirs cydlédlicyloafb@nyll cyoRERyRABSTIdyENt S

i nd ted f Lkyl . hal oal kyl, , . hal ogen,
nyar oy RSB el e, e e ory ok deisiyorombiraky  a y1 oy,

cycl oal loalkelvab Yeoak | oal kenyl al koxy,
hgterocli;?:,e:r‘ts)):g(lp!ko>l<{§2/l,yg ﬂﬂ’?ﬁ%@%m oaly&%bﬂgﬂ’ﬁgﬁé%%@c %:/3783??@’ yl>/oxy, Y
het er o FEI05 %) Rasbrpmaxt, ifessayl, kefes thioketoysutfiyalkylaniiy lepd Al Yrylamino,
aryl car r.oar vyl car.bonyl ,. al kyl am no, di al kyl'am no, kat o,
al )Iéyl 'sulﬁgg%éyﬁ@%ﬁ%ﬁ@%*F%ﬁ%ﬂfﬁmgwﬁﬂgﬁ 4%1%/3’%“%90&829&)';14 t h?/o, hal oal kyl t hi o
and ar yy¢lhalaylamtietebdnyl, aflanthockideny) HéYelrocyab;s‘iWI&%ﬁo%aﬁj&ﬁg% cycl oal kyl ,

e 0

het erogycl oal ky] , heteroaryl noieties présent  1nt ve substituents

are su FFWIQ’B’HBWM@L @jplkﬁgmém@rbwg alkybieyertidenationylsel ected from al kyl ,
2? lk g )6<1|y %yéloalﬂléﬁhinofﬁﬁcﬁrgonyﬁ M&‘lingt'l'nko\élrgggyi%’ete%lc%lé(amy?arrgigc%hiogaﬁllx?n%ﬁ n. hydr O* vl
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 |
unsubstimted 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”isH, methyl, ethyl or propyl, where said methyl, ethyl or propyl is unsubstituted or
substituted with hydroxyl;




hal oal koxy, aryl oxy, nercapto, alkylthio, haloal kylthio and arylthio
groups; 12 Decenber 2005 WD 02/ 100845 PCT/tJS02/ 18548 -148 R2 is a
substituted phenyl group, a substituted phenyl al kyl growmDecantstidss i t uted or
unsubstltut ed henyl al kenyl group or a substituted or unsubstituted

phenyl al B dup; where said alkyl, alkenyl or al kyRSIVUSEHIS48y of said
phenyl al kyl , phenylalkenyl or phenylalkynyl group is a straight or
branched chai n moiety; R2' is H netldft, ethyl or propyl, where said

met hyl, ethyl or propyl is unsubstituted or substituted with halo or
hydroxyl; x x is wherein RXis Hor one b i or nore su st tuents

i ndependent |y s&lected from hal ogen, alkyl, haloal kyl, al koxy, hal oal koxy,
hydr oxyl , al kyl oxy, di- hal oal kyl enedi oxy, al kyl am no, di al kyl am no,
al kylthlo and h l\oallkylthio Zis S 0, SO, S@, CH2 or CFH, R3 is H R4,
R, R6 and Rfaresin entk 3% ted fromH or nethyl; and R8 and

RB are i ndepehdent |y se’l FeiRs s Ogﬁalf’b@%w, met hyl monohal o- met hyl

di hal o- et h)Z1s$l;]@ CHQDJ‘@}pnet hyl ; provided that said 5- or 6- menbered

- mono-cyclic het oa%k yl het erocycl oal kenyl or heteroaryl group
contains at el 1%/\@114418 @rmcloHsancbr provi ded that said al kyl, alkenyl or

~al kynyl noi %S%QWE% céiepen entfy sléjltf;cetgd BQI% !)r%elgyl;

provided that R is selected from isoxazolyl, pyrazolyl, thiazolyl or

tetrahydropyridazinyl, where said is isoxazolyl, pyrazolyl, thiazolyl or tetrahydropyridazinyl
is unsubstituted or substituted with one or more substituents independently selected from
alkyl, haloalkyl, halogen, and hydroxyl when R? is a substituted or unsubstituted phenylalkyl
group or

provided that R' is selected from phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl, pyrazolyl,
thiazolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl when R? is a substituted

phenylalkyl group and said phenyl moiety of said substituted phenylalkyl group comprises

one or more substituents other than halo or methyl, where said one or more substituents is
independently selected from haloalkyl, amino, hydroxyl, alkoxy, haloalkoxy, alkylenedioxy,
di-haloalkylenedioxy, cycloalkylalkyloxy, dialkylamino, alkylsulfonyl and alkylthio;

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

solvate thereof,

7. The compound according to claim 5, wherein:

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

R” is a substituted phenylaiky! group, where said alkyl moiety of said substituted
phenylafkyl 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, methanesuifonyi and meﬂaYIthio;

R%is H, methyl or ethyl;




phenyl al kenyl or phenyl al kynyl group is substituted by one or nore
substituents selected from halo or keto; or provided that said substituted
phenyl group or phenyl noiety of said substituted phenylatdasbn200s
phenyl al kenyl or phenyl al kynyl group is substituted by one or nore

substi t u¥ft 8/ 108¢fer than hal o or methyl, where said OrRCTHFSONASS
substituents is independently selected from hal oal kyl, hydroxyal kyl ,

al koxyal kyl, cycl oal koxyal kyl , al kyll&l+ bonyl 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 noal kyl, al kyl am noal kyl, al kenyl, al kynyl, aryl,
cycl oal kyl, cydtioal kenyl, heterocycl oal kyl, heterocycl oal kenyl,
heteroaryl, nit m no, cyano, hydroxyl, al koxy, hal oal koxy, al kenyl oxy,
al kynyl oxy, al kyl engedi, oxy, aryl oxy, cycl oal koxy, cycl oal kyl al koxy,
cycl oal kenykaxy, €yl oal kenyl al koxy, heterocycl oal koxy,

het erocycl o 1ﬁylalkoxyg“’@-’?’élrl%é‘i/ﬁloalkenyloxy, het er ocycl oal kenyl al koxy,
het er oar yl 0XYs S 8 ®yingar bonyl , al kyl oxycarbonyl, al kyl-carbonyl oxy, 12
Decenber 2005 g[)92é100845 PCT/ US02/ 18548 - 149 aryl carbonyl,

ar yl car bonyRoRy, R°aRY; RSB zmd BSrwd each ¥ 0al kyl car bonyi ,

cycl oal kyl car bonyl ox cycl Qal kyoxycar bonyl , heteroaryl carbonyl,

het er oaryl c%h%%%%@?mﬁ&%u@f:ﬁg’raﬁ Neparetabadissngripharmteenticalyyetiwahlt yt car bonyl |
het er osoledtothkieyt car bonyl oxy, het erocycl oal kyoxycar bonyl, carboxyl,
carbanoyl, fornyl, keto, thioketo, sulfo, alkylamno, cycloalkylam no,
arryl am no, heterocycl oal kyl am no, heteroaryl am no, dial kylam no,

al kyl agn noc cycl oal kyl am nocar bonyl , aryl am nocarbonyl ,
het-er ocycl o—gl{e%gﬁ’éh?nﬁio%'éﬁrﬂ%’ ‘macgiiicalnaceentahie selcphatmavyitically active

di al kymerboie ar plgimyihcenidak | ' )
cycl oal kyl am othiocarbon%F%mgygfgﬂyﬁ§?%?§%é$%SWVFFOfdmnmI>2°ri
het er%éﬁ%ﬁ?ﬁ'&ﬁi not hi ocar bonyl, heteroaryl am not hi ocar bonyl ,
di al kyl am not hi ocar bonyl , al kyl sul f onyl, aryl syl fonyl, alkylsulfenyl,
aryl sul fenyl, al kyl carbonyl am ng, REycl oal kyl cd&f bonyl ani no,
aryl car bonyl am no, heterocycb&% *car bohy | ag 9, heteroaryl carbonyl am no,
al kyl t hi ocar bonyl anii no, cyc} oal jylt ocarbonylanino,
aryl thi ocarbonyl am no, hetgr G hi-qcafbonyl ani no,
H R®

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:




het er oaryl t hi ocar bonyl am no, al kyl sul fonyl oxy, aryl sul fonyl oxy, . .
al.kyl sul fonyl ami no, aryl sul fonyl ani no, nercapto, al kylthio, haloal kylthio,
aryl thio and heteroarylthio groups, wherein any of t hel2dlekeplber2a05kyl ene,
aryl, cycloal kyl, heterocycloal kyl, or heteroaryl noieties present in the
above suWQt‘}F’t“??é‘ﬁts are unsubstituted or substituted byPCEfis0%I854%or e gr oups

i ndependently sel ected from al kyl, hal oal kyl, hal ogen, hydroxyl, al koxy,
hal oal koxy, al kylthio and hal oal kyl¥i o groups; or a prodrug,
pharmaceutically active nmetabolite or pharnaceutically active salt or

sol vate thereof. 6. The conpound according to claim5, wherein: R is

pheny! 10pyr Tht sampaypd, poddre, Dhdrmadentically aboebiablR Y418 pRAnaceukithlIF 204!

tetrah an furanyl, thieny|] or tetrahydropyridazinyl, where said
phenyl %@E’% %‘?f’h’%ﬁ?‘ﬁﬂc% %%%P}albf%eixatfépmrélng ipyans 2nd off claimi il 2wy | |

t et'r ahyaving e &btlula: f ur anyl , thienyl or tetrahydropyridazinyl is
unsubstituted or substituted with one or nore substituents independently
sel ected fromal kyl, hal oal kyl, hgl ogen, and gydroxyl; R2 is a substituted
phenyl al kyl group, where said aR xoi et p_of said substituted ~phenyl al kyl

group is a straight or branch | kyl 4. R2' is H, methyl, ethyl
or propyl, where said nethyl, let ropyl ,ks unsubstituted or
substituted with hydroxyl; R ;@,4;@%211(0)(0) 845 PCTTUS42/ 18548
-150 U\~ X is ddd , wherein Rx'Is H_shallogen, or alkoxy; Zis S 0, CH .
or CFH, R3, R R, R8 and R' are eac "\andl R6 and R7 are independently
selected fromH or nethyl; provided that is selected fromisoxazolyl,

‘pyrazol yl, thiazolyl or

11. A pharmaceutical composition comprising:
a therapeutically effective amount of at least one HIV agent selected from compounds,
prodrugs, pharmaceutically acceptable salts, pharmaceutically active metabolites, and
pharmaceutically acceptable solvates defined in any one of tlaims 1,2 or 5; and‘ |

a pharmaceutically acceptable cartier, diluent, vehicle, or excip1eﬁf.

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.




t etrahydropyridazinyl, where said is isoxazolyl, pyrazolyl, thiazoly] or

t et rahydropyridazinyl is unsubstituted or substituted with one or nore
substituents independently selected from al kyl, hal oal kybegentdad20gen, and
hydroxyl when R2 is a substituted or unsubstituted phenylal kyl group or
provided that R is selected from phenyl, pyrrolyl, pyrrolidinyl,

i soxazol yl, pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thienyl or

. tetrahydropyridazinyl when R2 is a substituted phenylalkyl group and said
phenyl noiety of said substituted phenyl al kyl group conprises 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-halﬂéﬁkylenedioxy, cycl oal kyl al kyl oxy,

di al kyl am no, al kyl sul fonyl and al kylthio; or a prodrug, pharmaceutically
active nmetabolite or pharnmaceutically active salt or solvate thereof. 7.
The conpound adéor ditsy eb #| deash Dneyipempiund, Rrodryg.pipbaytacewtisellye sai d phenyl

i's substityt.e8niMship QLut i t | gg I ected from
met hyl , halogen Sr’ﬁ@%@€&91gﬁﬁgmﬁgpg&ﬁﬁﬁ@gfﬁﬁ?e gﬁgﬁgﬁg%ﬁ§Fﬁg%oup, wher e

- said al kybolnge definedfin emi ehesflokimng Li2ewt 5 fohtheyhaahfagturgofaupedisangnst r ai ght  or

- branched in.al dmrj ty:. where.sai d ph I i ety of sajd substituted
'phenyﬁalk§ q%?&%ﬁb%ont?ﬁ?ﬁ%ﬁgﬁgxﬁgnﬁ% §Hm§§§§#ﬂ935ﬂ¥§mggﬂg “than hal o or

met hyl , where said one or nore substituents is independently selected from
trifluoronethyl, amno, hydroxyl, O --C4al koxy,  al kyl enedi oxy, di-fluoro-
aIIcyIenedioxy}&cygkg%r8€YVn§?ﬁoﬁ9? eropRRdy | ragriso PharReRatisalld f onyl and

net hyl.t hi gscepi@blei Sald, PRirMEcuEalSt Ditlive lRcBAREDE: MR A,1 00845
'PCTI US02118548 -151 Xis , wherein R is H Zis S or 0; and
; .acgeptable solvate defined in any one of claims 1, 2 or 5 for the manufacture of a

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

R3, R4, R, R6, R7, RS and R$' are each H, or a prodrug, pharnmaceutically
active netabolite or pharnmaceutically active salt or solvate thereof. 8.
The conpound, prodrug, pharnmaceutically acceptabl e salt]2phentremeutically
active e, or phar maceuti cal |y acceptabl e solvate according to any
one of clr{g(ir)fi‘rr}gl%ﬁ&g 5, having the formula: 9. The cOnPBWAE*r odr ug,
phar maceutical |y accept abl e salt, gr maceutically active netabolite, or
pharmaceutically acceptabl e sol vat & :3kcor di ng to any one of clains 1, 2 or
5, having the fornmula: 12 Decenber 2005 WO 02/ 100845 PCTI USO2/ 18548 - 152
10. The](?corrpdlgund pr.odru pharmaceutically acceptable salt,

phar macelit i CAFPHPARE selecte dommbol i te, or phar maceutical |y accept abl e solvate
according to any one of clainms 1, 2 or 5, havpng the forrmula: 11. A

phar maceuti cal cgnmposition conprising: a ther#&pewytically effective anmount

of at |east one agent sel ected from conpoures pr odr ugs,

R

“phar maceut ijcaPl yf ag ep Oabl e salts, phar ut ca(bl y Bctiveofret abolites, and
phar mac Ny ~a > Py at eH0dety QYO laims 1, 2 or.
5 and a pRggnateudy af apt abl e cerH digl,uent.-He e, or

excipient. 12. The pﬁa nmaceutical conpoSition acco¥ding to“claimll,
wherein the conposition further conprises a therapeutically éffective
anount of at |ea ne HIV infection/AIDS tre nt agent selected fromthe
group consi sting H V/ AIDS antiviral agents,)=/i nmunonodul ators, and
anti-infectjive agends. d;3 The pharnacepti aI c@mpostti oncaccordl ng to

i W eF ; s Nsei apeutically
e anti I ag !dte fromthe group
| V reverse transcri |§t se in |b|tors and

on L X o~ OH L

E _.H
(OH ks/\' NH,




nucl eoside H V reverse transcriptase inhibitors. 14. The pharnaceuti cal
conposition according to claim 13, further conprising a therapeutically
ef fective anmount of at | east one H V protease inhibitori2lleidecwmober 2005
-153 15. vgg of at | east one conpound, prodrug, pharneceutically

accept abl gzé 10845 hhar maceutical Iy active netabolite, ofCHWWREEEeutically
acceptable solvate defined in any one of clains 1, 2 or 5 for the

manuf act ure of a nedicament for tréati ng a mammal i an di sease condition
medi ated by HV protease activity. -16. Use of at |east one conpound,
prodrug, pharmaceutically acceptable salts, pharnaceutically active
nmetabolite, or h ceutically acceptable gqglvate defined in any one of
claims 1, 2 or t he manufacture of a canment for inhibiting the
activity of HI otgaaseo 17. ddse of a corrpd accor ding to any one of

cl ai ms HO or t rwﬁctﬁge of §a ent for preventing or
treating | ct on b @ H 4 ONC @)h wherein the
compound i swtab 'é ad i straten | i _
t herapeutically effectl ve anount’ of at |east one HV inf ect| on/ Al DS

treat nent agent ected fromthe group consisting of H V/ AIDS antiviral
agents, 1 nmmunono tors, and anti-infectivefagdents. 12 Decenber 2005 wo
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HCH3 | N HCH3, and and the prodrugs, pharnmaceutically active

net abol ites, and pharnaceutically acceptable salts and sol vates thereof
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and the prodrugs, pharmaceutically active metabolites, and pharmaceutically acceptable

salts and solvates thereof.




