Industria y Comercio

SUPERINTENDENCIA

Delegatura de propiedad industnal
Division de Nuevas Creaciones

VeT

SOLICITUD

PATENTE DE INVENCION

21 EXPEDIENTE No. 03~ '08238

- b4 mLo J e Y iteasa W ran;dc. cﬂmoq

Ao Chewnar m&.ﬂ‘zﬁ Dawn T 5&\&&?‘

51 .CLASIFICACION INTERMACIONAL Re'k 3Juis

71 SOLICITANTE Duputean owaimacsuMBenta  rac

‘DOMICILIO Ao oo, co 9203 Celadas vdbdos tve Dene.P-,

74 APODERADO KLomdin Ouavd Qague

22 BOGOTA, D. C,,

Q¢



PETITORIO

' GUARLAWSTRIR Y CORERCL0

Radiceciom 1 0210829 00900000 folios: 2

()3 2003-12-10 TTibMs16
’,,': o1l SO 379 FAGE MET A1 RESENIRC

merci IR ..,umnmnmmunm
SUPERINTENGENCIA 03 108208 o

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL

{
DX Patents de Invencion Paterde de Modelo de Utiidad

Capltuo | X capitio
2 Nombre AGOURON PHARMACEUTICALS, INC.

IDENTIFICACION
SOLICITANTE | Direcdisn 10350 North Tomey Pines Road, La Jolla,
™M) CA 52037, Estados Unidos de Aménca cc 0 Nt [

Nacsonelided 0 Domsciio Estados Unidos CE [ O [
Lugar de Constiucién  Estados Unidos

Telélono: Fax Cua____
Emal Nimemno

Nombre RAMIRO CASTRO DUQUE IDENTIFICACION
Drecotn Cra 7Ne 16-56 Piso 8 cc ® NT [

CE (O oo [
Teléfono 380-2200 Fax 380-2700

E-mal Cua
Nimero_170 322 TP_1003

Nombre EN HOJA ANEXA
Direccion
Naclonalidad o Dormcilio: Esiados Unidos de Aminca (Respectivamenis)

5 PCT(86)
Solctud Inemacional No  _ PCT/US02/18548  Fecha __ 11
Publicacn Inemacional No. _ W0 02/100845A1 _ Fecha ___18-12-2002

Immdﬁmmﬂmmmm verrevasothmmm

2020-F08 (01-11-15)



DX]  Camprohante da pago da La taga de prosentaciin de la solcitd  $400.000

Documento qus acradiia la excsiancia y representacin legal cuando ol aplicianis sea persona juridca.
Poderss, m fusre l caso. Fotocopla Autanicada

Documento de cesion del mventor al solicitants o a su causania:

Declarancones

Copia de la soliciiud intemaconal {Resumen, descripeitn, revidicacones, dibujos)

Trachuccidn de la solicilud nlemacional a casisllana. (Resuman, descripcién, revindicaciones, dibujos)
Copea dal exarnen preliminar efectuado por la IPEA.

Trafucadn del examen preliminar efeciuado por la IPEA.

De ser o caso, copla del contralo de acces.

e

XX OOXCI6d

O0OX

[J aeta 1212
D De ser &l caso, miomacién scbre ofras solicitudes de patarie o tiulos obismdoe en el exiranjerc por el mismo thulsr o &
causanis, mlacionadas parcial o fotaiments con |a wvencatn de esta solicind.

DX Otos Tarjeta de propletarios.

- F

ol X
LY
-

Bogots 1251000 del

AR gt
'l-:!.':

L]

FLae




v v i

- Drigard & Castro

Abogados

AS: 92.859
LISTA DE INVENTORES

STACIE S CANON-KOCH —
5940 La Jolla, Messa Drive, La

Jolla, CA 92137

Estados Umdos de Amérnica

THERESE N ALEXANDER -~
6557 Thornwood Street,

San Diego, CA 92111

Estados Umidos de Aménca

MARK BARVIAN

1225 Ohvia Avenue,

Ann Arbor, MI 48104
Estados Umdos de Aménca

GARY BOLTON

4800 Hillway Ct ,

Ann Arbor, MI 48105
Estados Umidos de Aménca

FREDRICK E BOYER
482 Pleasant Ridge Drive,
Canton Township, MI 48188
Estados Unidos de Aménca

BENJAMIN ] BURKE /

5761 Campanile Way,

San Diego, CA 92115

Estados Umidos de América
TOD HOLLER

2381 Placid Way, —

Ann Arbor, MI 48105
Estados Umdos de Aménica-

TANYA M. JEWELL /

12604 Torrey Bluff
Dnive #400, San Diego, CA 92130
Estados Umidos de Aménca

VARA PRASAD JOSYULA ~
3129 Fawn Meadow Court,

Ann Arbor, MI 48105

Estados Umidos de Aménica

DAVID J KUCERA
14099 Recuerdo Drive,

Del Mar, CA 92014
Estados Umdos de América

Apartado 3682 Z

Cra 7 18-56
Bogota - Colombia § A

Tel Conm 3802200
Tel/Fax (57 1) 2837976
(57 1) 3802700

E Mail bncas @brigardycastro com co

—

JEFF MACHAK

12980 Easton Court,

Shelby Township, M1 48315
Estados Umdos de Aménca

LENNERT ] MITCHELL —
520 N Woodlawn Avenue,

Chula Vista, CA 91910

Estados Umidos de Aménca

SEAN T MURPHY

7716 Dover Dnive, Ypsilant,
MI 48197

Estados Unidos de América

SIEGFRIEDH REICH "
311 Glenmont Drive,

Solana Beach, CA 92075

Estados Umidos de Aménca

DONALD J SKALITZKY ___—
4269 Taos Dnve,

San Diego, CA 92117

Estados Unidos de Aménica

JOHN H TATLOCK /

13153 Dressage Lane,
San Drego, CA 92130

Estados Umidos de Aménca

MICHAEL D VARNEY

738 Barbara Aveme, —
Solans Beach, CA 92075

Estados Unidos de Aménca

SCOTTC VIRGIL —
3950 Mahaila Avenue,

Apt 523, San Diego, CA 92122
Estados Umidos de Aménca

Del Mar, CA 92014
Estados Unidos de Aménca

MICHAEL MELNICK /

3613 Weeburn Court,
Ann Arbor, M1 48108
Estados Unidos de Aménica



-t

. Drigard & Castro

Abogados

92 859

MARIA A LINTON —
11320 Red Cedar Dnwve,

San Diego, CA 92131

Estados Umidos de América

STEPHEN E WEBBER /

3531 Milikan Avenue,
San Diego, CA 92122
Estados Umdos de Aménca

Apartado J882

Cra 7 16-58
Bogoté - Colombia S A

Tel Conm 3802200
Tel/Fax (57 1) 2827970
(57 1) 3802700

E Mail bncas @brigardycastro com co

| 4



5

WPERINDUSTRIA Y COMERCID

Kadicacion : 03108298 00000000
Focha (AR)1 2003-12-16 17101:16

Folios: 298

Iranite 5 011 CT-PRIENT 379 FASE NACT 411 PREBENTAC
hpevimcaa: 2620 DIVIGION B WUEVS CREACIONES

NIT @ 800174089-2

RECIBO OFICIAL DE CAJA : 03 - 01.471
FECHA ¢ NOVIENBRE 7 DE 2003

thtit CONSIGNACION it

DEPUSITANTE TIPO PAGO BAKED CUENTA Ho. PAG)  FECWA PRO Vr. PAGD
ERIGARD & CASTRO LTOA  CONSIGWACION  BANCO POPULAR  050-00110-b ISTAMT  ON11/2003  15,420,000.00
Wi CONCEPTO M
CANT. REHTISTICO CONCEPTO TOTAL COMCEPTO
1 50005-01-01 SOLICITUDES 1 TRANITES DE SOL. DE PATENTE IE TN 400,000.00

TOTAL 1 s 200,000.00

80Ht CUATROCIENTDS MIL PESGS

Ny /4
>V

RECISO BE CAJA APLICADD AL EXPEDIENTE No.




"

WO 02/100845 Al

~
L]

Qe 359

{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY G

{CORRECTED VERSION]|

(19) World Intellectusl Property Organization
Imermatuonal Bureau

{43) International Publication Date
19 December 2002 (19.12.2002)

PCT

IR NN EEA0

{10) Isternatsonal Publication Number

WO 02/100845 Al

(51) International Patent Classificatwa  CO7D 277/86
AGIK J1M25 COTD 417412, 40312, 207716, AGIP 31/18

(21) lsternstionsl Application Nember~ PCT/US02/18548

(22) iaternational Fiimg Date: 11 June 2002 (11.06.200C)
(13) Filisg Language" English
(26) Publication Language’ English
{30) Priority Deta
RYTAGD 11 June 2001 (11062001} US
60297,729 12 June 2001 {12062001) US

(71) Applicant (for aoll designated Siates oxceps US)
AGOURON PHARMACEUTICALS, INC. [US/US],

10350 North Torrey Pines Road, La Jolla, CA 92037 (US).

Ioventors: CANON-KOCH, Stacie, S.. 5940 La Jolla
Messa Drive, La Jolla, CA 92137 (US). ALEXANDER,
Therese, N., 6557 Thomwood Street, San Diego, CA
92111 (US) BARVIAN, Mark, 1225 Olivia Avenue, Ann
Arbor. MI 48104 (US) BOLTON, Gary, 4800 ililtemy
Coun, Ann Arbor, MI 48105 (US). BOYER, Fredrick,
E., 442 Pleasanl Ridge Dnve Canion Township, Ml
48188 (US) BURKE, Beujsmun, &, 5761 Canpanike
Way, San Drego, CA 92115 (US) HOLLER, Tod. 7381
pLACID wAY, aNN aRBOR, m1 48105 (US) JEWELL,
Taayn, M, 12604 Torrey Bluff Dnve #400, San Diego,
CA 92130 (US) PRASAD JOSYULA, Vars, 3129 Fawn
Meadow Court, Am Arbor, MI 48105 (US) KUCERA.
David, J., 1409 Recuerdo Dnve, Del Mar, CA 92014
(US). MACHAK, Jeff, 12980 Baston Court, Shelby
Towncthip, MI 48315 (US) MITCHELL, Leanert, J.,
520 N Woodlswn Avenue, Chula Viste, CA 91910 (US)
MURPHY, Sesn, T.. 7716 Dover Drive, Ypsilant, Ml
48197 (US) REICH, Siegfried, H 311 Glenmont Drive,
Solana Beach, CA 92075 (US). SRALITZKY, Dosald,

£

J., 4269 Taos Drive, San Dwego CA 92117 (US)- TAT-
LOCh, John, H, 13153 Dressage Lane, San Diego, CA
92130 (US) VARNEY, Michael, D., 738 Barbara Avenue,
Solana Beach, CA 92075 (US). VIRGIL, Scott, C., 3950
Msahala Avenoe, Apt S23, San Drego, CA 92122 (US)
WORLAND, Stephen, T, 727 Hoska Dave, Del Mar, CA
92014 (US). MELNICh, Michael, 3613 Weebura Court,
Ann Arbar, MI 48108 (US). LINTON, Marks A.. 11120
Rad Cedar Dnive, San Dicgo, CA 92131 (US) WERBER,
Stephen E. 3531 Milikan Avenue, San Dvega, CA 92122
{usy

(74) Ageats. MANDRA, Raymond, R. e al, Fitzpetnck,
Cella, Harper & Scinto, 30 Rockefeller Plaza, Now York,
NY 10112-3801 (US).

(81) Dexigmated States (national). AB. AG, AL, AM, AT, AU,
AZ BA BB, BG BR,BY, BZ.CA,CH,CN, CO.CR,CU,
CZ, DE, DK, DM, DZ, BC, EE, BS, F, GB, GD, G, GH,
GM, HR, HU, ID, IL. IN, IS, JP. KE, KG, KP. KR, KZ, LC,
LK, LR, LS, LT, LU, LV. MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, P11, PL, PT, RO, RU, SD, SE, SG,
81 SK, 51, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
YU ZA 7M., ZW

(84) Designated States (regional). ARIPO patent (GH, GM,
KR, LS, MW, MZ SD. SL, SZ, TZ, UQ, ZM. ZW),
Eurasian patert (AM, AZ, BY, KG KZ MD, RU, T1L, TM),
Buropean patent (AT, BE, CIl, CY, DE, DK, ES, FI1, TR,
GB, GR, 1B, TT, LU, MC, NL, PT, SE, TR}, OAPI patent
{BF. BJ, CF, OG, CI, CM, GA, GN, GQ, GW, ML, MR,
NLE, SN, TD, TQ).

Pablished
with internalional search report

{48) Date of pablication of this corrected version
_30 March 2003

[Continued on next page]

(54) Title. HV PROTEASE INI{IBITORS, COMPOSITIONS CONTAINING TIE SAME, THEIR FHHARMACEUTICAL USHS

AND MATLRIALS FOR THEIR SYNTHESIS

, B - ?‘
R X N'-.Rl'
i R M
R' ﬂ N
OR: %l
o

(5T Atstraet Compounds of formule () whese the formula varmbles
are ax defined herein, are disclosed thet advantageously inhibit or block
the biologucal actwity of the HIV protense. Theses compounds, a3 well
as phamuceuticnl composiions contuning (hese compounds, are use-
Tul for reating patients’or hosts infecied wath the HIV virus  Inkerme-
diates and synthehc methads for prepaning such compounds are alo
descnibed



A A

0845 Al

+

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATI N TREA

(19) Worid 1nteliectusl Property Organtaation
Intemnanional Burcan

(43) Internationsl Publication Date
19 Deeember 2002 (19.12.2002)

PCT

(10) Internationsl Publication Number

WO 02/100845 Al

(51) intcrwntionsl Patent Classification™  CO7D 277N6.
AG61K 31/425, COTD 417112, 40312, 207/16, AG1P 31/18

(21) Iutersationsi Application Number- PCT/US02/13548

(22) internations! Flung Date 11 June 2002 (1 1.06.2002)

(25) Flliag Langssge Enghsh
{26) Publkeatioa Language English
{(30) Priority Data,
60297460 11June 2001 (11.062001) US
607297, 729 11 June 2001 (11.06.2001) US

(71) Applicant (for aoll designated Siates except US)
AGOURON PHARMACEUTICALS, INC, [US/US|,
10350 North Torrey Pines Road, La Jolla, CA 92037 (US).

{72) Ioventors: CANON-KOCH, Stacle, 8., 5940 La Jolla
Messa Drive, La Jolia, CA 92137 (US) ALEXANDER,
Therese, N., 6557 Thomwood Street. San Drego, CA
92111 (US). BARVIAN, Mark, 1225 Olivia Averue, Ann
Arbor, MI 48104 (US). BOLTON, Gary, 4800 Hillway
Court, Ann Arbor, M1 48105 (US) BOYER, Fredrick,
E.. 422 Pleasmant Rudge Dnve, Canion Townsip, MI
43188 (US) BURKE, Besjamis, &, 5761 Campanle
Way, San Diego, CA 92115 (US) HOLLER, Tod, 7381
PLACID wAY, aNN sRBOR, m 48105 (US). JEWELL.,
Thays, M, 12604 Torrey Bluff Drive #400, San Diego,
CA 92130 (US). PRASAD JOSYULA, Vars, 3129 Fagwn
Maadow Conrt, Ann Arbor, MI 48105 (US). KUCERA,
Duvid, J., 14099 Recosrdo Dnve, Del Mar, CA 92014
(US). MACHAK, Jeff: 12980 Eason Court, Shelby
Township, MT 48315 (US) MITCHELL, Lennert, L,
S23D N Woodlawn Avenue, Chula Vista, CA 91910 (US)
MURPHY, Seanm, T., 7716 Dover Drive, Ypsilann, Ml
48197 (US), REICH, Slegfried, H , 31! Glenmont Drive,
Solans Beach, CA 92075 (US) SKALITZKY, Douald,

4. 4269 Taos Drive San Dhego, CA 92117 (US). TAT-
LOCK, Joba, H , 13153 Dressage Lane San Digo. CA
92130(US) VARNEY, Michsel, D., 738 Barbera Avenne,
Solana Beach, CA 92075 (US). VIRGIL, Scott, C., 3950
Mahatla Avenue, Apt $23, San Diego, CA 92122 (US).
WORLAND, Stephes, T., 727 Hoska Dnve, Del Mar, CA
92014 (US). MELNICK. Michsel, 3613 Wesburn Caurt,
Ann Arbor, MI 48108 (US). LINTON, Maria A., 11320
Red Cedar Drve, San Diega, CA 92131 (US) WEBBSER,
Stephen E., 3531 Milikan Avenve, San Dvego, CA 92122
(US).

(74) Agenis: MANDRA, Raymond, R el al, Fibpainck,
Cella. Harper & Scinto, 30 Rockefeller Flazs, New York,
NY 10112.3801 (US).

(81) Designated States (nationaj) AE, AG, AL, AM, AT, AU,
AZ, BA. BB, BG, BR, BY, BZ, CA, CH,CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, BC, EE, ES, F1, GB, GD, GE, GH,
GM, IR, HU, ID, I, IN, 1S, JP, KE, KG, KF. KR, KZ, LC,
LK, LR, LS, LT, LU LV, MA MD, MG, MK, MN, MW,
MX, MZ,NO, NZ, OM PII, PL, PT, RO, RU SD, SE, 5G,
SI, SK, SL, TI, T™, TN TR, TT TZ UA, UG, UZ, VN,
YU, ZA,ZM ZW

(84) Deugnated States (regional) ARIPO patent (G, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UQ, ZM, ZW),
Euranian paient (AM AZ, BY. KG, KZ, MD, RU, T1, T™M)1.
Buropean paient (AT, BE, CH, CY, DE, DK, HS, FI, FR,
GB. GR, I, IT, LU MC, NL. PT, SE. TR), OAP{ patent
(BR 8BS, C¥, OO C1, CM, GA, GN, OQ, GW, ML, MR,
NE, SN, TD, TGL

Published
with International search report

For two-lctier codes and orher abbreviations refer to the "Guid-
ance Notex on Codes and Abbreviations” agpearing ot the begun-
nming of each regulor uwsuc of the PCT Gazsite.

© (54) Title HV PROTEASE INHIBITORS, QOMPOSITIONS CONTAINING THE SAME, [IEIR PIIARMACCUTICAL USES
¥ AND MATHRIALS FOR THEIR SYNTHESIS

O 02

=

{57) Abstract: Compounds of formula (I where he formula vanables arc as defined heren, arc discloscd that advaniageously
mhubit or block the biological activaty of the HIV protease. Theses compounds, as well as phurmaceutical compositions contmmng
these compounds, are useful for treating patients or hosia nfected wath the HIV virus. Intermediawes and synthetse methods for

prepanng such compounds are also descnibed



WO 02/100845 PCI‘MM% 8

10

15

20

25

HIV PROTEASE INHIBITORS, COMPOSITIONS CONTAINING THE
SAME, THEIR PHARMACEUTICAL USES AND MATERIALS FOR THEIR
SYNTHESIS

BACKGROUND OF THE INVENTION

Field of the Invention

This mnvenhon relstes to novel compounds as useful as HIV protease mhibitors
and to the use of such compounds as antiviral agents for treatment of HIV infected
individuals. Thus 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
the body's ummune system as well as progressive deterioration of the central and
peripheral nervous systems. Smce its imitial recognition in the early 1980's, AIDS has
spread rapidly and has now reached eprdemic proportions within a relatively limited
segment of the population. Intensive research has led to the discovery of the responsible
agent, human T-lymphotropic retrovirus IlI (HTLV-III), now more commonly referred
to as the human immunodeficiency virus or HIV
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HIV 18 a member of the class of viruses known as retroviruses. The retroviral genome
is composed of RNA, which 15 converted to DNA by reverse transeniption. This retroviral
DNA is then stably integrated into a host cell's chromosome and, employing the replicative
processes of the host cells, produces new retroviral particles and advances the infection to
other cells. HIV appears to have a particular affintty for the buman T-4 lymphocyte cell,
which plays a wvital role in the body's immune system HIV infection of these white blood
cells depletes this white cell population. Eventually, the immune system is rendered
inoperative and ineffective against various opportunistic diseases such as, among others,
pneumocystic canm pneumonia, Kaposi's sarcoma, and cancer of the lymph system

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 1s stified, then the normal production of HIV is
terminated. Therefore, mnhibitors of HIV protease may function as anti-HIV viral agents.

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

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



WO 02/100848 PCT/USO
3. q
Application No.100867489. Other related HIV protease inhibitors have been descn K.
Yoshimura, et al., Proct. Natl. Acad. Sci USA, 96, 8675-8680 (1999) and T. Mimoto, et al., J
Med Chem., 42, 1789-1802 (1999).

On-going treatment of HIV-1nfected individuals with compounds that inhibit HIV
protease has led to the development of mutant viruses that possess protesases that are resistant
to the inhibitory effect of these compounds., Thus, to be effective, new HIV protcase
mntubitors must be effective not only against wild-type strains of HIV, but must also
demanstrate efficacy against the newly emerging mutant strains that are resistant to the
commercially available protease inhibitors. Accordingly, there continues to be & need for new
unhibitors targeting the HIV protease in both wild type and mutant strains of HIV.

SUMMARY OF THE INVENTION

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

of Formula I. J\R;Q\ ﬁﬁ
R! R‘J‘;‘l

R' 15 a 5- or 6-membered mono-cyclic carbocyclic or heterocychic group, wheremn saud
carbocyclic or heterocycelic group is saturated, partially unsaturated or fully unsaturated and is
unsubsttuted or substituted by one or more suitable substituents,

R? is a substituted alkyl group, a substituted or unsubstituted alkenyl group, a
substituted or unsubstituted alkynyl group, a substituted phenyl group, a substituted
phenylalky! group, a substitiuted or unsubstituted phenylalkenyl group or a substituted or

unsubstituted phenylalkynyi group,
R% is H ar a substituted or unsubstituted C,-C, alkyl group;

I
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Q,

X1s "E , wherein R* is H or one or more suitable substituents;

Zis 8, O, 8O, SO,, CH;z or CFH,

R is H or a substituted or unsubstituted C;-Cy alkyl group;

R%, R®, R® and R are independently selected from H or a C;-Cs alkyi group; and

R* and R” are independently selected from H, halo, a C)-Cy aliphatic group or a Ci-Cy
halo-substituted aliphatic group,

where any of said substituted alkyl, alkenyi or alkynyl groups are substituted by one or
more suitable substituents '

provided that said 5- or 6-membered mono-cyclic heterocycloalkyl,
heterocycloalkenyl or heteroaryl group contains at Jeast two heteroetoms when R’ is a
substituted phenyl group, a substituted phenylalky] group, a substtuted or unsubstituted
phenylalkenyl group or a substiiuted or unsubstituted phenylalkynyl group; or

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

provided that said substituted phenyl group or phenyl moiety of said substituted
phenylalkyl, phenylalkeny} or phenylalkynyl group 18 substituted by one or more suitable
substituents other than halo or methyl

The present invention relates to compounds of Formula I below, and prodrisgs,
pharmaceutically active metabolites, and pharmaceutically acceptable salts and solvates
thereof that inhibit the protease encoded by human immunodeficiency virus (HIV) type 1
(HIV-1) or type 2 (HIV-2), as well as mutant strains thereof These compounds are useful in
the treatment of infection by HIV and the treatment of the acquired immune deficiency
syndrome (AIDS). The compounds, their pharmaceutically acceptable salts, and the
pharmaceutical compositions of the present invention can be used alone or in combination
with other antivirals, immunomodulators, antibiotics or vaccines  Compounds of the present
mvention can also be converted to prodrugs, by derivatization, according to conventional
techmques  Methods of treating AIDS, methods of treating HIV infection and methods of

-d-
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DETAILED DESCRIPTION OF INVENTION

AND PREFERRED EMBODIMENTS

/

In accordance with a convention used m the art, }H" 15 used 1o structural formulas
herein to depict the bond that 1s the pomt of attachment of the moiety or substituent to the
core or backbone structure.

As used herein, the term “aliphatic” represents a ssturated or unsaturated, straight- or
branched-chain hydrocarbon, containing 1 to 10 carbon atoms which may be unsubstituted or
substituted by one or more of the substituents described below. The term "aliphatic” is
intended to encompass alkyl, alkeny] and alkyny] groups.

As used heren, the term "alky]” represents a strught- or branched-chain saturated or
unsaturated hydrocarbon, containing 1 to 10 carbon atoms which may be unsubstituted or
substituted by one or more of the substituents described below Exemplary alkyl substituents
include, but ere not lunited to methyl (Me), ethyl (Et), propyl, isopropyi, butyl, 1sobutyl, t-
butyl, and the like, The term “lower alkyl® refers to an alkyl group containing from 1 to 6
carbon atoms

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

The term "alkynyl" represents a straight- or branched-chan bydrocarbon, containing
one or more carbon-carbon triple bonds and having 2 1o 10 carbon atoms which may be
unsubstituted or substituted by one or more of the substituents descnbed 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, propyny! (propargyl) isopropynyl,
pentynyl, hexynyl and the like.

The term "carbocyclic” represents a saturated, partially saturated, or fully unsaturated
(aromatic) cyclic hydrocarbon group containing from 3 to 14 carbon atoms whick may be
unsubstituted or substited by one or more of the substituents described herein below. The
term “carbocyclic” is intended to encompass mono-, bi- and tn-cyclic saturated, partially
saturated, or fully unsatursted hydrocarbon groups; for example, cycloalkyl, cycloalkenyl and
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aryl groups. The term "carbacyclic® is also intended to encompass bi- and tri-cyclic
hydrocarbon groups which contain any combination of ring mojeties that are saturated,
partially saturated, or fully unsaturated (aromatic). Partially saturated carbocycles include,
for example, dihydro-arenes (¢.g , indanyl) or tetrahydro-arenes (e.g. tetrahydronaphtbajene),
wherein any one or more points of saturation may occur in any ring moiety of the carbocycle,
In addstion, 1t 1s understood that bonding between any bi- or tn-cyclic carbocyclic group and
auy other substituent or variable group may be made at any suitable position of the
carbocycle. The term “carbocyclic-aliphatic® group is intended to encompass aliphatic groups
having a carbocyclic substituent (e.g., phenylmethyl- (benzyl), phenylethyl-,
cyclopropyimethyl-, etc.), wherein the carbocyclic moiety and the aliphatic moicty thereof
may be independently substituted by one or more suitable substituents.

"Cycloalkyl” represents a group comprising a non-aromatic monocyclic, bicyclic, or
tncyclic hydrocarbon contsining from 3 to 14 carbon atoms which may be unsubstituted or
substituted by one or more of the substituents deacribed below. Exemplary cycloalkyls
include monocyclic rings having from 3-8 carbon atoms, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and the hike. Illustrative examples of cycloalkyl groups
mclude the followng:

00000 CD
i

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

and
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"Aryl" represents a group compnsing an aromstc, monovalent monocychc, bicyclic,
or tncyclic radical containing from 6 to 18 carbon ring atoms, which may be unsubstituted or
substituted by one or more of the substituents described below Ilustrative examples of aryl
groups include the following-

50 LY

The texm "carbocyclic” also to encompasses mixed br- and tri-cyclic
cycloalkyl/cycloalkenyl/aryl groups, which may be unsubstituted or substituted by one or
more of the substituents descnibed below. Ilustrattve examples of such mixed bi-and tri-
cyclic groups include the following '

CD o Q0 Qo
989

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

Hiustrative examples of such bonding in mixed bi-and tri-cyclic carbocyclic groups
include the following.
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and 7 , wherein R’ is any surtable substitucat.

The term "heterocyclic” represents a saturated, partially ssturated, or fully unsaturated
(aromatic) cychic group containing from 3 to 18 ning atoms, which includes 1 to §
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 mtended to encompass mono-, bi- and tri-cyclic saturated, partially saturated,
or fully unsaturated heteroatom-containing cyclic groups; for example, heterocycloalkyl,
heterocycloalkenyl and heteroaryl groups. The term “heterocyclic® is also intended to
encompass bi- and tn-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 ssturation may occur 1n any ring
mosety of the heterocycle. In addition, it is understood that bonding between any bi- or tri-
cyclic heterocyclic group and any other substituent or variable group may be made at any
suitable position of the heterocycle (i.e., there is no restriction that a substituent or variable
group must be bonded to the heteroatom-contrining moiety of a bi- or tncyclic heterocyclic
group). The term "heterocyclic-aliphatic™ group 18 intended to encompass aliphatic groups
having a heterocyclic substituent (e.g., pyridylmethyl-, thiazolylmethyl-,
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tetrahydrofuranyimethyl-, etc ) wherein the heterocyclic moiety and the aliphatic mox S:L
thereof may be independently substitizted by one or more suntable substituents

"Heterocycloalkyl" represents a group compnsing a saturated monovalent monocyclic,
bicyche, or tricychc radical, containing 3 to 18 nng atoms, wiuch includes 1 to 5 heteroatoms
selected from nitrogen, oxygen and sulfur, and which may be unsubstrtuted or substituted by
one or more of the substituents described below. Illustrative examples of heterocycloalkyl
groups include, but are not limited to, azetidunyl, pyrrolidyl, pipexidyl, piperazinyl,
moarpholnyl, tetrahyxro-2F-1,4-thiazinyl, tetrahydrofuryl, tetrahydropyrany, 1,3-dioxolanyl,
1,3-dioxanyl, 1,4-dioncanyl, 1,3-oxathiolanyl, 1,3-oxathianyl, 1,3-dithianyl,
azabicylof3.2.1]octyl, azabicylo[3.3.1]nonyl, azabicylo[4.3 O]nonyl, oxabicylo[2.2.1]heptyl,
1,5,9-mazacyclododecyl, and the like. Illustrative examples of heterocycloalkyl groups
include the following:

S QQ © T:L)

o A
NCO OO CD
o Ao

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

ﬂ:ebondd:p:ctedas“%",repmumlsbmdingtonthnfaoeofthebl-cydxcmoiety(i.e..
endo or exo).
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The term “heterocycloalkenyl” is used herein to represent a non-aromatic, monovalent
monocyche, bicyelic, or tricyclic radical, containing 4 to 18 ring atoms, which may mclude
from 1 to 5 heteroatoms selected from nitrogen, oxygen and sulfur, and which may be
unsubstituted or substinuted by one or more of the substituents described below and which
contains at least one carbon-carbon or carbon-heteroatom double bond. Exemplary
mopocyclic heterocycloalkenyls include groups having from 4-8, preferably 5-6, ring atoms
Illustrative examples of heterocycloalkeny! groups include, but sre not limited to,
dihydrofuryl, dihydropyremyl, isoxazolinyl, dihydropyridyl, tetrabydropyridyl, and the like.
Nlustrative examples of heterocycloalkenyl groups include the following:

QG X OO
0000

oke] Q.Q

-
and ,

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

"Heteroaryl” represents a group comprising an aromatic monovalent monocyclic,
bicyclic, or tricyclic radical, containing 5 to 18 nng atoms, including 1 to S heteroatoms
selected from mitrogen, oxygen and sulfur, which may be unsubstituted or substituted by one
or more of the substitnents 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
containg more than one nitrogen such that more than one N-oxide derivative may be formed)
of the nitrogen-containing heteroaryl groups descnibed herein. Miustrative exasmples of
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heteroaryl groups include, but are not lumuted to, thienyl, pyrrolyl, imidazolyl, pyrazolyl, furyi,
1sothiazolyl, furazanyl, isoxazolyl, thinzolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
tnazinyl, benzofb]thienyl, naphtho[2 3-blthianthrenyl, 1sobenzofuranyl, chromenyl,
xanthenyl, phenoxatinenyl, indolizinyl, 1soindolyl, indolyl, indazolyl, purinyl, 1soqunolyl,
quinoly}, phthalazinyl, naphthyridinyl, quunoxyalinyl, quinzolinyl, benzothiazolyl,
beazzmidazolyl, tetrahydroquinolinyl, cinnolinyl, pteridinyl, carbazolyl, beta-carbolinyl,
phenanthridinyl, acridinyl, pennudinyl, phenanthrolmyl, phenazinyl, isothuazolyl,
phenothiaznyl, and phenoxazinyl. Illustrative examples of N-oxide derivatives of heteroaryl ,
groups include, but are not lunxted to, pyndyl N-oxide, pyrazinyl N-oxide, pyrimidinyl N-
oxide, pyndazinyl N-oxide, triazinyl N-oxide, isoquinolyl N-oxide, and quinoly] N-oxide
Further examples of heteroaryl groups include the following moieties:

Qoo oo

Po0Q00QU®
g R oy

OO0 2 o o



wherein R 15 H, alkyl, hydroxyl or represents a compound acconding to Formula L

The term "heterocyclic® also to encompasses mixed bi- and tri-cyclic
heterocycloalkyl/heterocycloalkenyl/heteroaryl groups, which may be unsubstituted or
substituted by one or more of the substituents described below. Illustrative examples of such
mixed bi-and tn-cyclic heterocyclic groups include the following

I €00
D R g0

CO RS RO IRe]
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Dlustrative examples of such bonding 1 mixed b-and tri-cyche hetevocyclic groups
include the following:

O3S O O
00 o O
a7 R

In the compounds of this invention, the alkyl, alkeny] and alkynyl groups may be
ophionally substituted by one or more suitable substituents independently selected from
phenyl, nitro, amino, cyano, halogen, hydroxyl, alkoxy. haloalkoxy, aryloxy, cycloalkylaxy,
cycloalkyialkyloxy, cycloalkenyloxy, cycloalkenylalkylexy, heterocycloalkoxy,
beterocycloalkylalkyloxy, heterocycloatkenyloxy, heterocycloalkenylalkyloxy, heteroaryloxy,
alkylcarbonyl, alkenylcarbonyl, alkynylcarbonyl, alkyloxycarbonyl, alkenyloxycarbonyl,
alkynyloxycarbonyl, alkylcarbonyloxy, alkenylcarbonyloxy, alkynylcarbonyloxy,
arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl, cycloalkyicarbonyl, cycloalkylcarbonyloxy,
cycloalkyoxycarbonyl, heteroarylcarbonyl, heteroarylcarbonyloxy, heteroaryloxycarbonyl,
heterocycloalkylcarbonyl, heterocycloalkylcarbonyloxy, heterocycloalkyoxycarbonyl,
carboxyl, carbamoyl, formyl, keto (oxo), thioketo, sulfo, alkylamino, alkenylamino,
alkynylamino, cycloalkylamino, cycloalkenylamino, arylamino, heterocycloalkylamino,
heterocycloalkenylamino, heteroarylamino, dialkylamino, alkylarminocarbonyl,
alkenylaminocarbonyl, alkynylaminocarbonyl, cycloalkylaminocarbonyl, cycloalkenylamino,
arylaminocarbonyl, heterocycloalkylaminocarbonyl, heterocycloalkenyicarbonyl,
heteroarylaminocarbonyl, dialkylaminocarbonyl, alkylaminothiocarbomyl,
cycloalkylaminothiocarbonyl, arylammothiocarbonyl, heterocycloalkylaminothiocarbonyl,
heteroarylaminothiocarbonyl, dialkylaminothiocarbonyl, alkylsulfonyl, arylsulfonyl,

» Wwherein R’ is any surtable substituent.
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alkylsulfenyl, arylsulfenyl, alkylcarbonylamino, cycloalkylcarbonylammo, arylcarbonylamno,
heterocycloalkyicarbonylamino, heteroarylcarbonylamino, alkylthiocarbonylamino,
cycloalkylthiocarbonylamino, arylthiocarbonylamino, heterocycloalkylthiocarbonylamino,
heteroarylthiocarbonylamino, alkylsulfonyloxy, arylsulfonyloxy, alkylsulfonylamino,
aryisulfonylamino, mercapto, alkyithio, kaloalkylthio, arylthio and heteroarylthio groups,
wherein any of the alkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
beterocycloalkenyl, heteroaryl moieties present in the above substitnents may be further
substitted. The alkyl, 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, ary], nitro, amino, alkylamino, dialkylamino, halogen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, mercapto, alkylthio, haloalkylthio or arylthio groups.

In the compounds of this invention the substituted carbocyclic or heteracyclic groups
may be optionally substituted by one or more suitable substituents independently selected
from alkyl, haloalkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, heteroaryl, mtro, amino, cyano, halogen, hydroxyl, alkoxy, haloalkoxy,
alkenyloxy, alkynyloxy, alkylenedioxy, aryloxy, cycloalkyloxy, cycloalkylalkyloxy,
cycloatkenyloxy, cycloatkenylalkyloxy, heterocycloalkoxy, beterocycloalkylalkyloxy,
heterocycloalkenyloxy, heterocycloalkenylalkyloxy, heteroaryloxy, alkylcarbonyl,
alkyloxycarbonyl, alkylcarbonyloxy, arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl,
cycloalkylcarbanyl, cycloalkylcarbonyloxy, cycloalkyoxycarbonyl, heteroaryicarbonyl,
heteroarylcarbonyloxy, heteroaryloxycarbonyl, heterocycloalkylcarbonyl,
heterocycloalkyicarbonyloxy, heterocycloalkyoxycarbonyl, carboxyl, carbamoyl, formyl, keto
(oxo), tuoketo, sulfo, alkylamino, cycloalkylamino, arylamino, heterocycloalkylamino,
heteroarylamino, dialkylamino, alkylaminocarbonyl, cycloalkylaminocarbonyl,
arylaminocarbonyl, heterocycloalkylaminocarbonyl, heteroarylaminocarbonyl,
dialkylsminocarbonyl, alkylaminothiocarbonyl, cycloalkylaminothiocarbonyl,
arylaminothiocarbonyl, heterocycloalkylaminothiocarbonyl, heteroarylaminothsocarbonyl,
dislkylsminothiocarbonyl, alkylsulfonyl, arylsulfonyl, alkylsulfenyl, arylsulfenyl,
alkylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino,
hetevocycloslkylcarbonylamino, heteroarylcarbonylamino, alkcylthiocarbonylamno,
cycloalkylthiocarbonylamino, arylthiocarbonylamino, heterocycloalkylthiocarbonylamino,
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heteroarylthiocarbonylammno, slkylsulfonyloxy, arylsulfonyloxy,
arylsulfonylamino, mercapto, alkyithio, haloalkylthio, aryithio and heteroaryithio
wherein any of the alkyl, alkylene, aryl, cycloalkyl, heterocycloalkyl, heteroaryl moieties
present in the above substituents may be further substrtuted Preferred "surtable substituents™
include alkyl, alkenyl, alkynyl, aryl, cycloalkyl, heterocycloalkyl, heteroaryl, halogen,
hydroxyl, alkoxy, alkylenedioxy, aryloxy, cycloalkoxy, heteroaryloxy, alkyithio, haloalkylthio
mnd carboxyl. The alkyl, alkylene, cycioalkyl, beterocycloalkyl, aryl, and heteroaryl moicties
of any of the ebove substituents may be optionally substituted by one or more groups
independently selected from: alkyl, haloalkyl, nitro, amine, alkylemino, dialkylamino,
halogen, hydroxyl, alkoxy, haloalkoxy, mercapto, alkyithio, haloalkylthio or arylthio groups.
For example, in the compounds of this invention, the substituted phenyl or pheayl

moiety of R? may comprise at least one substituent (other than halo or methyl) selected from
haloalkyl, hydroxyaikyl, atkoxyalkyl, cycloalkoxyatkyl, alkylcarbonylalkyl, haloalkoxyalkyl,
aryloxyalkyl, alkylthicaikyl, haloalkyithioalkyl, arylthioalkyl, cyanoalkyl, aminoalkyl,
alkylaminoalkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, heteroaryl, nitro, amina, cyano, hydroxyl, alkoxy, haloalkoxy, alkenyloxy,
alkynyloxy, alkylenedioxy, aryloxy, cycloalkyloxy, cycloalkylalkyloxy, cycloalkenyloxy,
cycloalkenylalkyloxy, heterocycloalkoxy, heteracycloalkyialkyloxy, heterocycloalkenyloxy,
heterocycloalkenylalkyloxy, hetcroaryloxy, alkyicarbonyl, alkyloxycarbonyl,
alkylcarbonyloxy, arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl, cycloalkylcarbonyl,
cycloalkylearbonyloxy, cycloalkyoxycarbonyl, heteroarylcarbonyl, heteroarylcarbonyloxy,
heteroaryloxycarbonyl, heterocycloalkylcarbonyi, heterocycloalkylearbonyloxy,
heterocycloalkyoxycarbonyl, carboxyl, carbamoyl, formyl, keto (oxo), thioketo, sulfo,
alkylamino, cycloalkylamino, arylamino, heterocycloalkylamino, heteroarylammo,
dialicylamino, alkylaminocarbonyl, cycloalkylamimnocarbonyl, arylaminocarbonyl,
heterocycloalkylaminocarbonyl, heteroarylaminocarbonyl, dialkylammocarbonyl,
alkylaminotinocarbonyl, cycloalkylaminothiocarbonyl, arylaminotinecarbonyl,
beterocycloalkylamanotinocarbonyl, beteroarylaminothiocarbonyl, dialkylaminothiocarbonyl,
alkylsulfonyl, arylsulfonyl, alkylsulfenyl, arylsulfenyl, slkylcarbonylammno,
cycloalkylcarbonylamino, arylcarbonylamino, heterocycloalkylcarbonylamno,
beteroarylcarbonylamino, alkylthiocarbonylamino, cycloalkylthiocarbonylamino,
arylthiocarbonylamino, heterocycloalkylthuocarbonylamino, heteroarylthiocarbonylamno,
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alkylsulfonyloxy, arylsulfonyloxy, alkylsulfonylemino, aryisulfonylamino, mercapto,
alkyithio, haloalkylthio, aryithio and heteroaryithio groups, wherein any of the alkyl, alkyiene,
aryl, cycloalkyl, heterocycloalkyl, heteroaryl moieties present 1n the shove substituents mey
be further substituted. Preferred "suntable substituenis” include alkyl, alkenyl, alkynyl, aryl,
cycloalkyl, heterocycloglkyl, heteroaryl, halogen, hydroxyl, alkoxy, alkylencdioxy, aryloxy,
cycloalkoxy, beteroaryloxy, alkylthio, haloalkylthio and carboxyl. The alkyl, alkylene,
cycloalkyl, heterocycloalkyl, aryl, and heteroaryl moieties of any of the above substituents
may be optionally substituted by one or more groups independently selected from: alkyl,
haloalkyl, nitro, amino, alkylamino, diafkylamino, halogen, hydroxyl, alkoxy, haloalkoxy,
mercapto, alkylthio, haloalkylthio or arytthio groups.

If the substituents themselves are not compatible with the synthetic methods of this
mhmbﬁmmbem&&ndwhhanﬁtbhm@@ngmthnkmblem
the reaction conditions used in these methods. The protecting group may be removed st a
suitable point in the reaction sequence of the method to provide & desired intermediate or
target compound. Suitable protecting groups and the methods for protecting and
de-protecting different substituents using such suitable protecting groups are well known to
those skilled 1n the art; examples of which may be found in T. Greene and P. Wuts,
hmaingammmqumca:.s)mm:s(s"ed.).hhnwey&smmum).whichis
incorporated 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 1n an mtermediate compound in the methods of
this invention or is a desired substituent in a target compound.

In the compounds of this inventhion, R? and RZ, independently or taken together, may
be a suitable mtrogen 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, carbemate, ures, amide, imide, enamine, sulfenyl, sulfonyi, nitro,

] mtroso, oxide, phosphinyl, phosphoryl, silyl, orgenometallic, bonnic acid and boronic acid
groups. Examples of each of these groups, methods for protecting nitrogen moreties using
these groups and methods for removing these groups from nitrogen moicties are disclased in
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T. Greene and P. Wuts, supra. Preferably, when R? and/or R” are independently suitahle
nitrogen protecting groups, suitable R? and R¥ substituents include, but are not limited to,
carbamate protecting groups such as alkyloxycarbonyl (e.g., Boc: t-butyloxycarbonyt) and
aryloxycarbonyl (¢.g., Cbz- benzyloxycarbonyl, or FMOC fluorene-9-methryloxycarbonyl),
alkyloxycarbonyls (e.g , methyloxycarbonyl), alkyl or arylcarbonyl, substituted alkyl,
especially arylalkyl (e g., trityl (triphenylmethyl), benzyl and substituted benzyl), and the like.
When R? and R? taken together are a suitable nitrogen protecting group, suitable R¥/R”
substituents include phthalimido and a stabase (1,2-bss (dialkylsilyl))ethylene).

The terms "halogen" and "halo™ represent chloro, fluoro, bromo or iodo substituents.
"Heterocycle” is intended to mean a heteroaryl or heterocycloalkyl group. "Acyl® 13 intended
to mean a -C(O)-R radical, where R is a substituted or unsubstituted alkyl, cycloalkyi, aryl,
heterocycloalkyl or heteroaryl group. "Acyloxy” is intended to mean an -OC(O)-R radical,
where R is a substituted or unsubstituted alkyl, cycloalkyl, aryl, heterocycloalkyl or heteroaryl
group “Thioacyl” is intended to mean a -C(S)-R radical, where R 15 a substituted or
unsubstituted alkyl, cycloalkyl, aryl, heterocycloalkyl or heteroaryl group. “Sulfonyl® 18
mtended to mean an -SO»- biradical. “Suifenyl” 15 intended to mean an -SO- bimdical.
*Sulfo" is intended to mean an -SO;H radical. "Hydroxy” 1s intended to mean the radical
-OH *"Amine” or "amuno” is intended to mean the radical -NH;. *Alkylamino” is intended to
mean the radical -NHR,, where R, is an alky] proup. “Dralkylamino® 1s intended to mean the
radical -NR,Ry, where R, and Ry, are each independently an alkyl group, and 1s mtended to
mclude heterocycloalkyl groups, wherein R, and Ry, taken together, form a heterocyelic ring
that includes the amine nitrogen. “Alkoxy” 1s intended to mean the radical ~OR,, where R, 13
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” 1s
tended to mean the radical -C(O)OR,, where R, 15 an alkyl group. “Alkyisulfonyl” is
intended to mean the radical -SO2R,, where R, 15 an alkyl group. “Alkylenedioxy” 1s
intended to mean the divalent madical ~-OR,O- which 1s bonded to adjacent atoms (e.g.,
adjacent atoms on a pbenryl or naphthyl ring) , wherein R, is a lower alkyl group.
"Alkylaminocarbonyl” 1s intended to mean the radical -C(O)NHR,, where R, is an alkyl
group. “Dhalkylaminocarbonyl” 1s intended to mesn the radical -C(OYNRR,, where R, and
Ry are each independently an alkyl group. "Mercapto” is intended 1o mean the radical -SH.
"Alkylthio" is intended to mean the radical -SR,, where R, 1s an alkyl group. “Carboxy” is
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intended to mean the radical -C(O)OH. “Keto® or "oxo" is intended to mean the diradical =0,
“Thioketo® 15 intended to mean the dindical =S. "Carbamoyl” is intended to mean the
radical -C(O)NH,. “Cycloalkylalkyl® is intended to mean the radical ~alkyl-cycloalkyl,
wherenn alkyl and cycloalky] are defined as above, and 13 represented by the bonding
arrangement present in the groups -CHz-cyclohexane or -CHa-cyclohexene. “Arylatkyl® is
mtended to mean the radical ~alkylaryl, wherein alky! and aryl are defined as above, and is
represented by the bonding arrangement present in a benzyl group. "Aminocarbonylalkyl® is
intended to mean the radical -alkylC(O) NH; and is represented by the bonding srrangement
present 1n the group -CH;CHC(O)NH; *Alkylaminocarbonylalkyl” is intended to mean the
radical -alkylC(O)NHR,, where R, is an aiky! group and is represented by the bonding
srrangement present in the group -CH;CH;C(O)YNHCH;. ®Alkyicarbonylaminoalkyl is
intended to mean the radical -alkyINHC(O)-alkyl and is represented by the bonding
arrangement present 1 the group -CH;NHC(O)CH;. “Dialkylaminocarbonylalkyl® 1s
intended to mean the radical -alkylC(O)NR.R;, where R, and R,, are each independently an
alkyl group. "Aryloxy” is intended to mean the radical -OR,, where R, is an aryl group.
"Heteroaryloxy” is intended to mean the radical -ORgy, where Ry is a heteroaryl group.
"Arylthio" is iniended to mean the radical -SR,, where R, is an aryl group. "Heteroarylthio" is
intended to mean the radical -SR,4, where R; is a heteroaryl group

If an inventive compound is a base, a desired salt may be prepared by any suitable
method known 1n the art, including treatment of the free base with an inorganic acid, such as
hydrochloric acid, hydrobxomic acid, sulfuric acid, nitnc acid, phosphoric acid, and the like,
or with an organic acid, such as acetic acid, maleic acid, succinic acid, mandelic acad, fomaric
acid, malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, pyranosidy] acid,
such as glucuronic acid or galacturonic acid, alpha-hydroxy acid, such as citric acid or tartaric
acid, amino acid, such as aspartic acid or glutamic acid, aromatic acid, such as benzoic acid
or cinnamic acid, sulfonic acid, such as p-toluenesulfonic acid or ethanesulfonic scid, or the
like.

If an mventive compound 1s an acid, a desired salt may be prepared by any suitable
method known to the art, mcluding treatment of the free acid with an inorganic or organic
base, such as an amine (primary, secondary, or tertiary); an alkali metal or alkaline earth
metal hydroxide; or the like. Rlustrative examples of suitable salts include orgamic salts
derrved from amino acids such as glycine and arpinine; ammonia, primary, secondary, and



W 02/100845 PCT/USOLY
-19-
tertiary anunes, and cyclic aminea, such as piperidine, morpholine, and piperazine, as well as
inorganic salts derved from sodium, calcium, potassium, magnesium, manganese, iron,
copper, zinc, aluminum, and Jithium.

Specific embodiments of the compounds of this invenbon compnsing the compounds
depicted by Formula 1 may also be descnbed. For example, 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 monocyche cycloalkyl, cycloalkenyl, aryl, heterocycloalkyl,
heterocycloalkeny! or heteroaryl group, where said cycloslkyl, cycloalkenyl, aryl,
heteracycloalkyl, heterocycloalkenyl or beteroaryl group 1s unsubstitted or substituted with
one or more substituents independently selected from alkyl, baloalkyl, amino, cyano, halogen,
hydroxyl, alkoxy, haloalkoxy, alkylenedioxy, di-haloalkyienedioxy, aryloxy, cycloalkoxy,
cycloalkylalkoxy, cycloalkenyloxy, cycloalkenylalkoxy, heterocycloalkoxy,
beterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloalkenylalkoxy, heteroaryloxy,
alkylearbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, alkylamino, dialkylemino, keto,
alkylsulfonyl, aryisulfonyl, alkylcarbonrylamino, alkylthio, haloalkyithio and erylthio, wherein
any of the alkyl, alkylene, aryl, cycloalkyl, beterocycloalkyl, heteroaryl moieties present in the
above substituents may be further substituted by one or more groups independently selected
from alkyl, haloalkyl, aryl, nitro, amino, alkylamino, dialkylamino, halogen, hydroxyl,
alkoxy, haloalkoxy, aryloxy, mercapto, alkylthio, haloalkylthio and arylthio groups;

R? 1s a substituted alkyl group, a substituted or unsubstituted alkenyl group, or a
substituted or unsubstituted alkynyl group, wherein said alkyl, alkenyl or alkynyl group is &
straight or branched chained group, and

where said substituted alkyl, alkenyl or alkynyi group 1s substituted by one or more
substituents independently selected from amuno, cyano, halogen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, cyclealkoxy, cycioalkylalkoxy, cycloalkenyloxy, cycloalkenylalkoxy,
heterocycloalkoxy, heterocycloalkylalkoxy, heterocycioalkenyloxy, heterocycloalkenlalkoxy,
heteroaryloxy, alkylemino, dialkylamno, alkylsulfonyl, arylsulfonyl, alkylsuifenyl,
aryisulfenyl, alkyithio, 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, atkoxy,
haloalkoxy, alkylthio and haloalkylthio groups,



W 027100845 PCT/US02/18548

=20 -
R71s H, methyl, ethyl or propyl, where said methyl, ethyl o propyl is unsubstituted or
subshtuted by halo or hydroxyl;

Xis "f,whexeink‘isHoroneormorembsﬁmm‘lndepeMenﬂy
selected from halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-
haloalkylenedioxy, alkylammo, dialkylamino, alkyithio and haloalkylthio;

Zis§, O, 80, SO,, CHz or CFH;

RYisH,

R* R% R® and R’ are independently selected from H or methyl; and

R* and R are independently selected from H, halogen, methyl, monohalo-methy),
dihalo-methyl snd tri-halomethyl,

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

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

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

R? is a substituted alkyl group, a substituted or unsubstituted C,-Cs alkeny] group, ora
substituted or unsubstituted C;-Cg alkynyl group, wherein said alkyl, alkenyl or alkynyl group
1s a straight or branched chained group, and

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

R? is H, methyl ar ethyl;

Ry

Xis "{ , wherein R* is H, halogen, or alkoxy;
ZisS, O,CH; or CFH,
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R’, R, R® R and R are each H; and

RS and R are independently selected from H or methyl;

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

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

R! is phenyl, where said phenyl is substituted with ane or more substituents
mdependently selected from alkyl, halogen or hydroxyl,

R? 13 a C4-C¢ alkenyl group or a C,-Cq alkynyl group, wherein said aikenyi or alkynyl
group is a straight or branched chained group, and

where said alkenyl or alkynyl group is unsubstituted or 15 substituted by one or more
halogen substtuents,

R¥isH;

.

Zis§,

R’ R, R?, R® and R" are cach H; and

R® and R’ are each methyl,

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

More specifically, this invention relates to compounds useful for inhibiting the
activity of HIV-protease of Formula 1, above, wherein

R! is a 5- or 6-membered mono-cyelic cycloalkyl, cycloalkenyl, aryl, heterocycloalkyl,
heterocycloalkenyl or beteroaryl 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, smino, cyano, halogen,
hydroxyl, alkoxy, haloalkoxy, alkylenedioxy, dihaloalkylenedioxy, aryloxy, cycloalkoxy,
cycloalkylalkoxy, cycloaikenyloxy, cycloalkenylalkoxy, heterocycloalkoxy,
heterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloalkenylalkoxy, heteroaryloxy,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, alkylamino, dialkylamino,
alkyisulfonyl, arylsuifonyl, alkylcarbonylamino, alkyithio, haloalkylthio and aryithio, wheremn

, wherein R* is H,

o
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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, dialkylsmino, halogen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, mercapto, alkyithio, haloalkyithio and arylthio groups;

R? is a substituted phenyl group, a substitited phenylalkyl group, a substituted or
unsubstituted phenylalkenyl group or e substituted or unsubstituted phenylalkynyl group,

where said alkyl, alkenyl or alkynyl moiety of said phenylalkyl, phenylalkenyl o
phenylalkynyl group is a strmght or branched chain moiety;

R7 is H, methyl, ethyl or propyl, where said methyl, ethyl or propyl 1s unsubstituted or
substituted with halo or hydroxyl;

Xis "{.wheran' is H or one or more substituents independently
selected from halogen, alkyl, haloalkyl, alkoxy, haloatkoxy, hydroxyl, alkylenedioxy, di-
haloalkylenedioxy, alkylamino, dialkylamino, alkylthio and haloalkyithio;

Zis 8, 0, SO, 8O,, CH; or CFH;

RlisH;

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

R? and R¥ are independently selected from H, halogen, methyl, monohalo-methyl,
dihalo-methyl and tri-halomethyl,

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

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

provided that said substituted phenyl group or phenyl moiety of said substituted
phenylalkyl, phenylalkenyl or phenylalkynyl group is substituted by one or more substituents
other than halo or methyl, where said one or more substituents is independently selected from
haloalkyl, hydroxyalkyl, alkoxyalkyl, cycloalkoxyalkyl, alkylcarbonylalkyl, haloalkoxyalkyl,
aryloxyalkyl, alkylthioalkyl, haloalkyithioalkyl, arylthioalkyl, cyanoalkyl, aminoalkyl,
alkylamincalkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, heteroaryl, nitro, amino, cyano, hydroxyl, alkoxy, haloalkoxy, alkenyloxy,
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alkynyloxy, alkylenedioxy, aryloxy, cycioalkoxy, cycloalkylalkoxy, cycloalkenyloxy, >
cycloalkenylalkoxy, heterocycioalkoxy, heterocycloalkylalkoxy, heterocycloalkenoxy,
heterocycloalkenylalkoxy, heteroaryloxy, alkylcarbonyl, alkyloxycarbonyl, alkylcarbanyloxy,
arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl, cycloalkylcarbonyl, cycloalkyicarbonyloxy,
cycloalkyoxycarbonyl, heteroarylcarbonyl, heteroarylcarbonyloxy, heteroaryloxycarbonyl,
heterocycloalkylcarbonyl, heterocycloalkylcarbonyloxy, heterocycloalkyoxycarbonyl,
carboxyl, carbamoyl, formyl, keto, thioketo, sulfo, alkylamino, cycloalkylamno, arylammo,
heterocycloalkylamino, heteroarylamino, dialkylamno, alkylaminocarbonyl,
cycloalkylaminocarbonyl, arylammocarbonyl, heterocycloalkylaminocarbonyl,
heteroarylaminocarbonyl, dialkylamnocarbonyl, alkylaminothiocarbonyl,
cycloalkylaminotinocarbonyl, arylaminothiocarbonyl, heterocycloalkylaminothiocarbonyl,
heteroarylaminothiocarbonyl, dialkylaminothiocarbonyl, alkylsulfonyl, arylsulfanyl,
alkylsulfenyl, arylsulfenyl, alkylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino,
heterocycloalkylcarbonylamino, heteroarylcarbonylamino, alkyithiocarbonylamino,
cycloalkylthiocarbonylamino, arylthiocarbonylamtno, heterocycloalkyithiocarbonylamino,
beteroarylthiocarbonylamino, slkylsulfonyloxy, arylsulfonyloxy, alkylsulfonylamino,
srylsulfonylamino, mercapto, alkylthio, haloalkylthio, arylthio and heteroarylthio groups,
wherean any of the alkyl, alkylene, aryl, cycloalkyl, heterocycloalkyl, or heteroaryl moieties
present m the above substituents are unsubshtuted or substituted by one or more groups
independently selected from alkyl, haloatkyl, halogen, hydroxyl, alkoxy, baloalkoxy, alkyithio
and haloalkylthio groups,

or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or
solvate thereof If the pheny! group or phenyl moiety of R? contains more than one
substituent, the substituents may be the same or different, and may be \ndependently selected
from the above-described substituents

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

R! is phenyl, pyrroly}, pyrrolidinyl, isoxazolyl, pyrazolyl, thuazolyl, tetrahydrofuranyl,
furanyl, thienyl or tetrahydropyridazinyl, where smd phenyl, pyrrolyl, pyrrolidmyl, isoxazolyl,
pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thieny! or tetrahydropyndazinyl 1s
unsubstituted or substituted with one or more substituents independently selected from alkyl,
haloalkyl, halogen, and hydroxyl,
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R? 15 a substituted phenylalkyl group, where said alkyl moiety of said substituted
phenylalkyl group is a straight or branched chain atkyl moiety;
R” is H, methyl, ethyl or propyl, where seid methyl, ethyl or propy! is unsubstituted or
substituted with hydroxyl;

O,

Xis * , wherein R* is H, halogen, or alkoxy;

Zis§, 0, CH or CFH;

R, R, R% R*and R" are each H; and

R* and R? are independently selected from H or methy;

provided that R! is selected from isoxazolyl, pyrazolyl, thiazolyl or
tetrahydropyridazinyl, where said is isoxazolyl, pyrazolyl, thiazolyl or tetrairydropyridaziny)
is unsubstituted or substituted with ane or more substitucnts indcpendently selected from
alkyl, haloalkyl, halogen, and hydroxyl when R? is a substituted or unsubstituted phenylalkyl
Eroup or

provided that R! is selected from phenyl, pyrrolyl, pyrrohdinyl, isoxazolyl, pyrezolyl,
thinzolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridaziny! when R? is a subatituted
phenylalkyl group and said phenyl moicty of said substituted phenylalkyl group comprises
ane or more substituents other than halo or methyl, where said one or more substituents is
independently selected from haloalkyl, amino, hydroxyl, alkoxy, haloalkoxy, alkylenedioxy,
di-haloalkylenedioxy, cycloalkylalkyloxy, dialkylamino, alkylsulfonyl and alkylthio,

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

In preferred embodiments, this wvention relates to compounds of Formula I, above,
wherein'

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

R? is a substituted phenylalky 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 compnses one or more
substituents other than halo or methyl, where said one or more substituents is independently
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selected from trifiuoromethyl, amino, hydroxyl, C;-Cealkoxy, alkylenedioxy, di-fluoro-
alkylenedioxy, cyclopropylmethoxy, di-methyl-amino, methanesulfonyl and methyttino;

R%1s H, methyl or ethy};

Q,
X1 "{

ZisS or O, and

R, R, R, R% R, R® and R* are each H;

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

All compounds of this invention contain at least one chiral center and may exist as
single stereoisomers (e.g., single enantiomers or single diastereomers), any mixture of
stereosisomers (e.g., any mixture of ensntiomers or diastereamers) or racemic mixtures
thereof. All such single stereoisomers, mixtures and recemates are intended to be
encompassed within the broad scope of the present invention Compounds identified herein
as single stereoisomers are meant to describe compounds that are present in a form that
contans at least 90% of a single sterecisomer of each chirul center present in the compounds.
Where the stereochemistry of the chiral carbons present in the chemical structures 1llustrated
heren is not specified, the chemical structire 13 mtended to encompass compounds
contaming either stereoisomer of each chiral center present in the compound. Preferably,
however, the inventive compounds are used in optically pure, that 1s, sterecisomerically pure,
form or substantially optically pure (substantiaily stereoisomerically pure) form. As used
herein, the term "sterecisomenc” purity (or "optical” purity) refers to the "enanhomenc”
purity and/or “"diastereomeric™ punty of a compound Compounds that are substantially
cnantiomerically pure contain at least 90% of a single 1somer and preferably contain at Jeast
95% of a single 1somer of each chiral center present 1n the ensmtiomer. Compounds that are
substantially diastereomerically pure contain at least 90% of a single 1somer of each chiral
center present in the diastereomer, and preferably contain at least 95% of & single isomer of
each chiral center, More preferably, the substantially enantiomerically and diastereomerically
pure compounds in this invention contain at least 97.5% of & single isomer and most
preferably contamn at least 99% of a single 1somer of each chiral center n the compound. The
term “racemic® or *racermc mixture” refers to a mixture of equal amounts of enantiomeric

, wherein R* is H,
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compounds, which encompasses mixtures of ensantiomers and mixtures of enantiomeric
diastereomers. The compounds of this invention may be obtained in sterecisomerically pure
(1.c., enantiomencally and/or diastereomerically pure) or substantially stereoisomerically pure
(i.c., substanhally enantiomencally and/or diastereomerically pure) form. Such compounds
may be obtamed synthetically, according to the procedures described herein using optically
pure or substantially optically pure materials. Alternatively, these compounds may be
obtaned by resolution/separation of a mixture of stereoisomers, including racemic mixtures,
using conventional procedures. Exemplary methods that may be useful for the
resolution/separation of stereocisomenic mixtures include chromatography and
crystallization/re-crystallization. Other useful methods may be found in "Enantiomers,
Racemates, and Resolutions,” J. Jacques et al., 1981, John Wiley and Sons, New York, NY,
the disclosure of which is incorporated herein by reference. Preferred stereoisomers of the
compounds of this invention are described herein.

Especially preferred embodiments of this invention comprise compounds, wherein the
stereogenic centers (chrral carbons) have the following designated stereochemistry:

x i
L v
R
R’R‘ 7
RS

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

Even more preferably, at least three of the stereogenic centers have the following
designated stereochenustry:
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Exemplary compounds of this mvention include:
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and the prodrugs, pharmaceutically active metabolites, and pharmaceutically
acceptable salts and solvates thereof.

The ivention is also directed to the intermediates of Formula II, which are useful in
the synthesis of certain compounds of Formula 1

>L°JL‘.¢'L >L0JLNJ~°H >Lo’"‘n—/“‘ou

F
20a 20b 20c

>Loj‘u-{?‘ou ioin—j‘m )Loj‘u—,,jion
Lo A~ ko"<

'I'lll'

20d 20e 20f

The HIV protease inhibitor compounds of this invention include prodrugs, the
pharmaceutically active metabolrtes, and the pharmaceutically acceptable salts and solvates
thereof, In preferred embodiments, the compounds of Formula 1, prodrugs, pharmaceutically
acceptable selts, and pharmaceutically active metabolites and solvates thereof demonstrate an
HIV-protease inhibitory activity, corresponding to K, of at least 100 nM, an ECg of at least
10 mM or an ICs of at least 10 mM. Preferably, the compounds of this invention
demonstrate an HIV-protease inhibitory activity, corresponding to a K of at Jeast 10 nM, an
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ECsp of at least 1:nM or an ICsy of at least 1 mM  More preferably, the compounds of this
invention demonstrate an HIV-protease mhibitory activity aganst mutant strains of HIV,
corresponding to a K; of at least 100 nM, an ECsg of at least 10 mM or an ICy of at least 10
mM. Even more preferably, the compounds of this invention demonstrate protease inhibitory
activity agamnst mutant strains corresponding to & K; of at least 10 nM, an ECy of at least |
mM or an ICs of at Jeast 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 pharmaceuhcally
active. A prodrug may be a derivative of one of the compounds of this invention that
contains a moiety, such as for example -CO:R, -PO(OR)z or -C=NR, that may be cleaved
under physiological condibions or by solvolysis. Any suitable R substituent may be used that
provides a pharmaceutically accepinble solvolysis or cleavage product. A prodrug containing
such a moiety may be prepared according to conventional procedures by treastment of a
compound of this invention contaming, for example, an amido, carboxylic acid, or hydroxyl
moiety with a suitable reagent A “pharmaceutically active metabolite” 15 intended to mean a
pharmacologically active compound produced through metsbolism in the body of a specified
compound. Prodrugs and active metabolites of compounds of this mvention of the
above-described Formulas may be determined using techniques known m the art, for
example, through metabolic studies  See, e.g., "Design of Prodrugs, " (Bundgasrd, ed.), 1985,
Elsevier Publishers B.V.,, Amsterdam, The Netherlands The following 1s an example of a
prodrug that can be converted to the compound of this invention under physiological
conditions, by solvolysis or metabolically:

A "pharmacenutically acceptable salt" is intended to mean a salt that retans the
biological effectiveness of the fiee acids and bases of a specified compound and that is not
biologically or otherwise undesirable. Examples of pharmaceutically acceptable salts mnclude
sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, phosphates, monohydrogenphosphates,
dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides, bromides, loddes,
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acetates, propionates, decanoates, caprylates, acrylates, formates, isobutyrates, caproates,
heptanostes, propiolates, oxalates, malonates, succinates, suberates, sebacates, fumarates,
maleates, butyne-1,4-dioates, hexyne-1,6-dioates, benzoates, chlorobenzoates,
methylhenzoates, dinitrobenzoates, hydroxybenzoates, methoxybenzoates, phthalstes,
sulfionates, xylenesulfonstes, phenylacetates, phenyipropionates, phenylbutyrates, citrates,
lactates, y-hydroxybutyrates, glycollates, tartrates, methane-sulfonates (mesylates),
propancsulfonates, naphthalene-1-sulfonates, nephthalene-2-sulfonates, and mandelates. A
"solvate” is intended to mean a pharmaceutically acceptable solvate form of a specified
compound that retams the biological effectiveness of such compound. Examples of solvates
include compounds of the invention in combinstion with water, isopropancl, cthanol,
methanol, DMSO, ethyt 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 wrthin the scope of the present invention snd specified formulss,

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 I, ar
a pharmaceutically acceptable salt, prodrug, pharmaceutically active metabolite, or solvate
thereof. For example, HIV protease activity may be inhibited in mammalian tissue by
administenng & compound of Formula I or a pharmaceutically acceptable salt, prodrug,
pharmaceutically active metabolite, or solvate thereof. More preferably, the present method
is directed at inhibating HIV-protease actvity “Treating” or "treatment” is intended to mesn
at least the mitigation of a disease condition 1n 28 mammal, such as a human, that is alleviated
by the mhibition of the activity of HIV proteases The methods of treatment for mitigation of
a disease condition include the use of the compounds mn this invention 1n any conventionally
acceptable manner, for example, as a prophylactic. The activity of the inventve compounds
as inhibitors of HIV protease activity may be messured by any of the smitable methods known
to those skilled 1 the art, including in vivo and in vitro assays. Examples of suttable 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 sustable modes of
administration include oral, nasal, parenteral, topical, transdermal, and rectal



W 02/100845 PCT. 24
-35-

An inventive compound of Formula I or a pharmaceutically acceptable sait, prodrug,
active metabolite, or solvate thereof may be admimstered as a pharmaceutical composition in
any pharmaceutical form recognizable to the skilled artisan as being suitable Suitable
pharmaceutical forms melude solid, semisolid, liquid, or lyophilized formulanons, such as
tablets, powders, capsules, suppositories, suspensions, liposomes, and acrosols.
Pharmaceutical compositions of the mnvention may also include surtable excipients, diluents,
vehicles, and carriers, as well as other pharmeceutically active agents, depending upon the
intended use or mode of admimstration. Acceptable methods of preparing suitable
pharmaceutical forms of the pharmaceutical compositions may be routinely determined by
tht')seskilledmﬂlem't. For example, pharmaceutical preparations may be prepared following
conventional techmiques 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 appropriste, to give the desired products for oral, parenteral,
topical, intravaginal, intranasal, intrabronchial, intraocular, intraaural, and/or rectal

The present invention includes pharmsceutical compositions useful for inhibiting HIV
protease, compnsing an effective amount of a compound of thus invention, and a
pharmaceutically acceptable camrier. Pharmaceutical compositions useful for treating infection
by HIV, or for treating AIDS or ARC, are also encompassed by the present invention, as well
8s a method of mhibiting HIV protease, and a method of treating infection by HIV, or of
treating AIDS or ARC  Additionally, the present invention is directed to a pharmaceutical
composttion comprmng a therapeutically effective amount of a compound of the present
invention in combination with a therapeutically effective amount of an HIV infection/AIDS
treatment agent selected from:

1) an HIV/AIDS antiviral agent,
2) an anti-mfective agent, and
3) animmunomodulator,

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)
prevenhing or treating infection by HIV, or (c) treating AIDS or ARC.

The present invention further inciudes the use of any of the HIV protease inhibiting
compounds of the present mvention as descnibed above in combinatton with one or more HIV
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infection/AIDS treatment agents selected from an HIV/AIDS antiviral agent, an anti-infective
egent, and an immunomodulator for the manufacture of a medicament for (@) inhibiting HIV
protease, (b) preventing or treating infection by HIV, or (c) treating AIDS or ARC, said
medicament compnsing an effective amount of the HIV protease inhibitor compound and an
effective amount of the one or more treatment agents

Sohd or liqud pharmaceutically acceptable carriers, diluents, vehicles, or excipients
may be employed in the pharmaceutical compositions. Illustrative solid carriers include
starch, Iactose, calcium sulfite dilydeate, terra alba, sucrose, talc, gelstin, pectin, acacia,
magnesium stearate, and steanc acid Illustrative liquid carriers include syrup, peanut oil,
olive oil, saline solution, and water. The carrier or diluent may include a suitable
prolonged-relcase material, such as glyceryl monostearate or glyceryl distearate, alone or with
awax. When a liquid carrier is used, the preperation may be in the form of a syrup, elixir,
enmulsion, soft gelatin capsule, sterile injectable liquid (e.g., solution), or a nonequeous or
aqueous liguid suspension. A dose of the pharmaceutical composition contains at least a
therapeutically effective amount of the active compound (1.e., a compound of Formmla I or a
pharmaceutically acceptable salt, prodrug, active metabolite, or solvate thereof), and
preferably is made up of one or more pharmaceutical dosage umits. The selected dose may be
administered to a mammal, for example, a human patient, in need of treatment mediated by
mhibition of HIV protease activity, by any known or suitable method of admunistering the
dose, including: topically (for example, as an omtment or cream), orally, rectally (for
example, as a suppository), parenteraily (by injection) or continuously by intravaginal,
ntranasal, intrabronchial, intrasural, or intraoculer mfusion A "therapeutically effective
amount" 1s intended to mean the amount of an inventive agent that, when administered to a
mammal in need thereof, is suffictent to effect treatment for disease conditions alleviated by
the inhibition of the activity of one or more variant of the HIV protease. The amount of a
given compound of the invention that will be therapeutically effective will vary depending
upon factors such as the particular compound, the disease condition and the severity thereof,
the identity of the mammal in need thereof, which amount may be routinely determined by
artisans. ‘

The compounds of this invention are also useful in the preparation and execution of
screenung assays for antiviral compounds. For example, the. compounds of this invention are
useful for 1solating enzyme mutants that are excellent screening tools for more powerful
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antiviral compounds Furthermore, the compounds of this invention are useful 1n establishing
or determining the binding site of other antivirals to HIV protease, e.g., by competitive
inhibrion. Thus the compounds of this nventon are commercial products to be sold for
these purposes

GENERAL SYNTHETIC METHODS

Preferably, the inventive compounds sre prepared by the methods of the present
invennon, including the General Methods shown below. When stereochemistry is not
specified in chemical structures, either stereocenter may be utilized. The following
abbreviations also apply: Boc (fert-butoxycarbonyl), Ac (acetyl), Cbz (benzyloxycarbonyl),
DMB (2,4-dimethoxybenzyl), TBS (tert-butyldimethyisilyl), TBDPS (fers-butyldiphenylsilyl),
Ms (methanesulfonate), Ts (toluenesulfonate), Bn (benzyl), and Tr (triphenylmetiryl)

All reactions were performed in septum-sealed flasks under a shight positive pressure
of argon unless otherwise noted. All commercial reagents and solvents were used as received
from their respective suppliers with the following exceptions: Tetrshydrofuran (THF) was
distilled from sodium benzophenone ketyl prior to use. Dichloromethane (CH:Cl;) was
dastilled from calcium hydride prior to use. Flash chromatography was performed using silica
gel 60 (Merck art. 9385) "H NMR spectra were recorded at 300 MHz utilizing a Varian
UNITYplus 300 spectrometer. Chemical shifts are reported in ppm (5) downficld relative to
internal tetramethyisilsme, and coupling constants are given i Hertz. Infrared absorption
spectra were recorded using a Perkin-Elmer 1600 senes FTIR spectrometer Elemental
analyses were performed by Atlantic Microlab, Inc , Norcross, GA Melting points are
uncorrected.

All P2’ amine variants mentioned in General Methods A-E descnibed hereinbelow
were cither purchased and used directly or synthesized as follows.

METHOD A: REPRESENTATIVE PROCEDURE FOR REDUCTION OF KETONES
TO ALCOHOLS.
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6,7-Dihydro-4-(5H)-benzofuranone (1) (1 00 g 7.34 mmol) was dissolved in methanol
(55 mL). The mixture was cooled to 0 'C and NaBH; (0.31 g, 8.08 mmol) was added in
portions The reaction was stirred for 2 h at 0 °C at which time the methanol was evaporated.
The residue was dissolved in EtOAc and poured into NaHCO; (saturated aqueous) and
extracted with EtOAc (3x 10 mL) The combined organic extracts were washed with brine
(10 mL), passed over a short plug of N;SO,, and concentrsted in vacuo to give 2 (1.01 g,
99%, as a mixture of isomers) as a pale yellow, thick oil, which was of sufficient quality to be
advanced to the next step without further purification. Rf (50% EtOAc/hexanes): 0.53.

METHOD B: REPRESENTATIVE PROCEDURE FOR REDUCTION OF ACIDS TO
ALCOHOLS

»oir”\—-no’\rf\

Tiglic acid (1) (20.0 g, 0.200 mol) was dissolved in ether (80ml) ami 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 muxture was allowed to warm to room tempersture. After 3 h the mixture was re-
cooled to 0 °C and quenched slowly by the addition of H;O (15 ml), 15% NaOH (15 ml) and
HO (15 ml) The reaction mixture was filtered to remove the granular precipitate and
washed thoroughly with ether. The filtrate was wasbed successively with IN HCL, NaHCO3
(saturated aqueous), and brine The combined orgame layers were dried over MgSO, and
concentrated in vacuo to give (E)-2-methyl-but-2-en-1-o0l (2) as a clear o1l (12.8g, 74%).

METHOD C: REPRESENTATIVE PROCEDURE FOR ALKYLATION OF
PHENOLS ALCOHOLS.
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1 2

3-Hydraxybenzylalcohol (1) (0.500 g 4 03 mmol) was dissoived in DMF (2 mL) at
ambient temperature. Ethyl bromide (0.900 mL, 12.1 mmol) and finely crushed K2CO5 (2.78
£ 20.]1 mmol) were added and the reaction mixture was stirred for 5 h. The DMF was then
remaved in vacuo and the residue was partitioned between EtOAc and H>0, and extracted
with BtOAc (3 x 10 mL). The organc layers were washed with brine (10 mL) and passed
over & short plug of Na;SO,4 The solvents were removed 1n vacuo to give alcohol 2 (0 55 g,
90%) as a pale yellow, thick oil, which was of sufficient quality to be advanced to the next
step without further punfication. Rf (40% EtOAC/hexanes). 0 69.

METHOD D: REPRESENTATIVE PROCEDURE FOR CONVERSION OF
ALCOHOLS TO AMINES.

HO’U o~ N3 — Hsz\Ozox/
1

2 3

3-Ethoxy-phenyl-methanol (1) (1.23 g 8.08 mmol) was dissolved in CH;Cl; (10 mL)
&t ambient temperature and diphenylpbosphoryl 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 muxture 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 (3 x 10 mL) The combined orgamc
layers were washed wath brine (10 mL), passed over a short plug of Na;SO,, and concentrated
i 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/bexanes) 0 79

1-Azidomethyl-3-ethoxy-henzene (2) (1.19 g 6.71 mmol) was dissolved m MeOH (15
mL) and palladium 10% on activated carbon, wet (20% in weight) was added. The reaction
was hydrogenated for 30 mun at 40 PSI n a Parr Hydrogenator The black suspension was
then filtered through compacted celite and the methano! was removed in vacuo to give amne
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3 (0.88 g, 88%) as a pale yellow, thick oil, which was of sufficient quality to be advanced to

METHOD E: REPRESENTATIVE PROCEDURE FOR CONVERSION OF
ALCOHOLS TO BROMIDES.

o~ — S

2

Cis-2-penten-1-ol (1) (1.00 g, 11.6 mmol) and carbon tetrabromide (3 85 g, 13.9
mmol) were dissolved in CH,C (75 mL). The mixture was cooled to 0 °C and
tnphenylphosphine (3.65 mL, 13.9 mmol) dissolved in CH:Cl; (50 mL) was added dropwise.
. The mixture was allowed to warm to room temperature and was stitred overnight. The
CH;Cl; was removed in vacuo and the crude residue was loaded directly onto a flash silica .
gel column and cluted quickly with 20% EtOAc/hexanes. The solvents were removed in
vacuo to give bromide 2 (1.53 g, 88%) as a colorless volstile oil. Rf (30% EtOAC/bexanes):
0 89.

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

(BOC),N TFAHN
Y e Y e

A muxture of bromude 1 (3.00 g, 20.1 mmol), di-tert-butyl-iminodicarboxylate (4.8 g,
22 mmol), and K3CO; (3.10 g, 80.4 mmol) in DMF (30ml) was stirred at ambient temperature
overnight. The mixture was partitioned between IN HCl and EtOAc. The organic layer was
washed with H;O and brine, then dried over NaSQy. Concentrstion in vacuo affored a yellow
oil which upon purification by flash column chromatography (hexanes to 5% EtOAc/Hexane
gradient) yielded protected amine 2 as a clear oil (2.0g, 35%).
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A mixture of the diBOC amune 2 (2.0 g, 7.0 mmol), trifluoroacetic acid (2.7 mi, 35
mmol) and CH;Cl; (40 ml) was stirred at ambient temperature overnight. The reaction
mixture was concentrated in vacuo to give the TFA salt of (E)-2-methyl-but-2-enylamine (3)

METHOD G: REPRESENTATIVE PROCEDURE FOR REDUCTION OF
AROMATIC NITRO GROUPS BY HYDROGENATION.

N
oo Y L oo

1 2

Compound 1 (2.04, 5.79 mmol) was dissolved 1n EtOAc (20 mL) and palladium 10%
on activated carbon, wet (20% m weight) was added. The reaction was hydrogenated for 4h at
45 PS] in & Parr Hydrogenator. The black suspension was then filtered through compacted
celite and the methanol was removed in vacuo to give aniline 2 (1.65 g, 88%) as a pale
yellow, thick oil, which was of sufficient quality to be advanced to the acetylation reaction
without further purification.

METHOD H: REPRESENTATIVE PROCEDURE FOR ACETYLATION OF
ANILINES.

(BOC);N,\G’ NH; (Bocm/\of NHAc
2

1

Aniline 1 (1.65 g, 5.12 mmol) was dissolved in CH,Cl, (25 mL) at ambient
temperature. Acetyl chloride (0 48 g, 6 14 mmol) and N,N-Ditsopropylethylamine (0.79 g,
6.14 mmol) were added, and the reaction was stirred overnight. The CH;Cl, was removed in
vacuo and the crude residuc was partitioned between EtOAc and 5% KHSO, and extracted
with EtOAc (3 x 10mL) The combined organic extracts were washed with NaHCOx(
saturated aqueous, 10 mL), brine (10 mL), and dried over Na;SO,. The solvents were
removed 11 vacuo to gave an orenge oil which was of sufficient quality to be advanced to the
next step without further purification. Rf (50% EtOAC/hexanes): 0 42
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METHOD I: REPRESENTATIVE PROCEDURE FOR REDUCTION OF
ALDEHYDES TO AMINES.

o HO.
O A R
1 2

3

Hydroxyl amine hydrochlaride (758 mg, 10.7 mmol) and pyndine (2 16 mL) was
added to a solution of 2,2-difluoro-5-formyl benzodioxole (1) (2 00 g, 10.7 mmol) in MeOH
(10 mL). Afiter 18 hours the MeOH was removed in vacuo. The reaction mixture was diluted
with EtOAc and was washed sequentially with H;0, 10% w/v CuSQy, and bnne and then
dried over MgS80O,. The solution was concentrated in vacuo. The hydroxy imine was purified
by column chromatography using 20% EtOAc/Hexanes to give 1.37 g (64% yield) of a white
solid. Imine was then subjected to LAH reduction as described above to provide amine 3.

The following amines were synthesized for the corresponding example numbers:
Example A26
Amine was generated by alkylation of 3-hydroxybenzyl alcohol with ethyl bromide as

describe n method C above followed by conversion of the alcohol to the amine as described
in method D sbove provided desired amine.

Example A43

H,N/\Cro\/\
Amine was generated as deacribed above for Example A43 using propylbromide as
the alkylating agent.
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Example A33 ?/q

H:N’Uu‘n’
O
Arune was genemted from displacernent of bromide in 3-nitrobenzylbromide with di
BOC amne as described m method F above. Reduction of the pitro moiety to the aniline
(method G above) followed by acetylstion (roethod H above) and BOC removal (method F

above) provided desired amine.

Exzample A36, Example A37 and Example A40

H,N/\""\CFs H,N/W H!N’\)/

Amines were generated from conversion of the corresponding primary alcohols as
described in method E above Displacement of the bromide with di BOC amune and
deprotection with TFA (method F above) provided the desired amines.

Example A39

|
HzN’\O’ N
Amine was generated from 3-dimethylaminobenzyl alcohol as described in method D
above,

Example A34

!

Amine was genersted by reduction of the corresponding methyl ester to the primary
alcohol (Wipf, J Org. Chem. 1994, 59, 4875-86.). Conversion to the bromide (method E
above) followed by displacement with diBOC amine and deprotection (method F above)
provided desired amine
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Example A35

HNTYP
Amine was generated from the corresponding carboxylic acid. Reduction of the acid
85 described in method B above followed by bromide displacement as described in method E
above gave the primary bromide. Conversion of the bromide to the primary amine followed
the procedure described in method F sbove

Example A42
OH
HzN’\O’
Amine was genemated from 3-benzyloxybenzyl alcohol. Conversion to the azide and

reduction of both the azide and benzyl protecting group were accomplished using method D
a8 described above with longer hydrogenstion time.

Example Ad4
OH

H,..f\@

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

Ry

HN

L

OH
Amine was generated from the condensation of o-tolualdehyde with 2-aminoethanol
followed by reduction with sodium borohydride (Tetrahedron Assym. 1997, 8, 2367-74.).

Example AS0



WO 02/100845 PCT/USOVY

-45- go

Example A48

Amine was generated from the corresponding aldehyde by the reductive aminstion
procedure descibed 1n method I above.

Example A7

O

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

Example A49
HzN/\/c‘

Amine was generated on the thiazolidine core as follows

Diphenyichlorophosphate (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 muxture was stirred for 1 h and at which time tnethylamine (0.59 ml, 4.2 mmol)
and ethanolamine (0.25 ml, 4.2 mmol) were added The reachion was left to stir overnight at
ambient temperature and then partitioned between 1N HCl and EtOAc. The organic layer
was washed with NaHCO;(saturated aqueous) and brine. The organic layer was dried over
N2,SO, and concentrated in vacuo to a pale yellow o1l 2. The oil was stured with thionyl
chloride (2 ml) for 45 min at room temperature. The mixture was concentrated u7 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 IN
NaOH and then extracted with EtOAc (3 x 60 ml) The organic layers were washed with
brine, dried over Na,;SO, and concentrated in vacuo to give (R)-5,5-Dimethyl-thuazolidine-4-
carboxylic acid (2-chloro-cthyl)-anude 3 as a clear oil (0.39 g, 55%).
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The following amines were prepared ss described.

o o~ NP

Example A31 Example A32 Example A38

The above amines were prepared according to Carlsen, H. 1., J Heterocycle Chem
1997, 34, 797-806.

H:NKN

Exampile Adl
The above amine waa prepared according to O'Brien, P. M., J Med. Chem. 1994, 37,
1810-1822.

T~

Exampie A7
The above amine was prepared according to Weinheim, G. Arch. Pharm. 1987, 320,
647-654.

General Method A

>Loiu—__)°"ou ™o HN—.)LBIJ‘R'
(X A

1 2 3

o 0
0 H ou oH L XR,
4
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The synthesis of compounds with the general structure 5 1s as follows. The boc-protected
thiazohdine carboxylic acid 1 is coupled to the requisite amines 2 to yreld amuno amudes 3

using a two step process. The process includes treatment of 1 with 2 1 the presence of either
diphenyichlorophosphate or HATU, followed by exposure to methane sulfonic acid. Final
compounds 5 are obtained by 8 DCC-mediated coupling of 3 and 4 followed by deprotection

of the P2 phenol. Final compounds were purified either by flash chromatogmplyy or

An alternahve approach to the general structure 5 1s 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 hydrolymis. Acid 9 is combined with various amines, using
diphenylphosphoryl azide, followed by cleavage of the P2 acetate to yield final compounds §.
The products were purified by either flash chromatography or preparative HPLC
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Specific Method A.

M g -
T\@*r& AR

Example Al:3-{2-Hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-4-pheny}-butyryl}-
5,5-dimethyl-thiszolidine-4-carhoxylic acid (1,2,3,4-tetrahydro-naphthalen-1-yI)-amide

The title compound was prepared as follows (R)-5,5-Dimethyl-thiazolidine-3 4-dicarboxylic
acid 3-terr-butyl ester 1 (0.3 g, 1.15 mmol) was dissolved in EtOAc (3 mL) and cooled to 0
°C. Diphenyl chiorophosphate (0.26 mL, 1.26 mmol) was added followed by TEA (0.18 mL,
1.26 mmol) The reaction was stirred at 0 °C for 1h, and treated with (S)-1,2,34-Tetrahydro-
1-naphthylemune (0.19 g, 1 26 mmol). The reaction mixture was stirred at room temperature
overmght, then partitioned between IN HCl (5 mL) and EtOAc (10 mL). The organic layer
was washed with saturated NaHCOj, brine, dried over Na;SO, and concentrated 10 a hight
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 et 0 °C
for 15 minutes, then at room temperature for 1h. The mixture was re-cooled to 0 °C and
quenched with 5% NayCOs (5 mL) then extracted with EtOAc (10 mL). The organic layer
was washed with brine, dried over Na;SO, and concentrated 1n vacuo to give 3a as a yellow
oil. The yellow oil 32 (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 mmot). The mixture was
stirred ot room temperature 1h, then cooled to 0°C DCC (0.24 g, 1.15 mmol) was slowly
added as solution in EtOAc (6 mL) The mixture was warmed to room temperature and



WO 02/100843 PCTUSOYL

-49-
stirred overmght The mnxture was filtered and the filtrate was washed wath IN HCI (10 mL),
ssturated NaHCO; (10 mL), brine (10 mL), dned over N2;SO; and concentrated to give a
crude white solid (contaminated with DCU). The DCU was removed by flash
chromatography (30% to 50% EtOAc in hexanes) to provide a white solid, 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 sturred at room temperature overnight then partitioned between 1IN HCI (10
mL) and EtOAc (10 mL) The orgamc Iayer was washed with saturated NaHCO;, dried over
NazSO, 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 (em™
13320, 2932, 1704, 1644, 1530, 1454, 1361, 1284, "H NMR (DMSO-dg) 5 9.36 (s, 1H),
828(d,J=8.6, 1H), 8.21 (d, /=8 8, 1H), 7.35-6.91 (m, 10H), 6 76 (d, /= 8.0, 1H), 6.54 (d,
J=1.5, 1H), 534 (d,J=6.0, 1H), 5.13 (d, J=9.0, 1H), 5.02 (d, /= 9.0, 1H), 4 60-4 30 (m,
4H1), 2.81-2.68 (m, 4H), 1.81 (s, 3H), 1 78-1.60 (m, 4H), 1 48 (s, 3H), 1.45 (3, 3 H); Anal
Calcd for C3¢H3gN3OsSr1.5 H70. 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-2-methyl-phenyl)-methanoyl]-
amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-methoxy-

benzylamide

Qﬁl” e U

White solid- mp 108-110°C; IR (neat, cm™) 3310, 2965, 1644, 1586, 1531, 1455, 1359,
1284, 'H NMR (DMSO-de) 5 9.37 (s, 1H), 8.40 (t, /= 6.0, 1H), 8.09 (d, J = 8.1, 1H), 7.31-
6.52 (m, 12H), 5.49 (d, = 6.0, [H), 5.12 (d,J= 9.3, 1H), 5.00 (d, J= 9.3, 1H), 4.44-4.35 (m,
3H), 4.42 (3, 1H), 4 09 (dd, J = 15.0, 6 0, 1H), 3.69 (s, 3H), 2 87-2 67 (m, 2H), 1.82 (s, 3H),
1.49 (s, 3H), 1 34 (s, 3 H); Anal Caled for C3HsN306S+0 75 H;0: C, 63.50; H, 6.41, N,
6.94. Found. C, 63.60; H, 6.23; N, 6 80.

vL
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The following examples were prepared by the specific method outlined above using the
requisite amine 2.

Example A3: (R)-3-(2-Hydroxy-3-{[1-(3-bydroxy-2-methyl-phenyl)-methanoyl}-amino}-
4-pheny)-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid 2-methoxy-benzylamide

UV W

White sobd: mp = 123-125 °C; IR (cm™) 3318, 2965, 1644, 1525, 1495, 1464, 1286, 1246,
1120, 1030; ‘H NMR (DMSO-d¢) 8 9.36 (s, 1H), 8.26 (t, /= 5.9, 1H), 8.14 (4, J= 8.0, 1H),
7.39-7.13 (m, 6H), 6 95-6.76 (m, 5H), 6.53 (d, J= 7.5, 1H), 5.49 (d, J= 6.0, 1H), 5.13 (d, J =
9.0, 1H), 5.01 (d, J=9.0, 1H), 4.47 (s, 1H), 4 41-4.16 (m, 4H), 3 78 (s, 3H), 2.90-2.62 (m.
2H), 1.81 (s, 3H), 1.49 (s, 3H). 1.32 (s, 3H); Anal. Calcd for CxHyN3065+0.75 B;0: C,
63.50; H, 6.41; N, 6.94. Found. C, 63.68; H, 6.20; N, 6 54.

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

benzylamide

White solid: mp = 108-110 *C; IR (cm™) 3308, 3065, 1646, 1540, 1456, 1362, 1329, 1284,
1165, 1125, 1074; 'H NMR. (DMSO-de) 5 9.38 (s, 1H), 8.56 (t, /= 6.0, 1H), 8.12 (d,J= 82,
1H), 7.65 (s, 1H), 7 60-7.47 (m, 3H), 7.28-7.13 (m, 5H), 6 96-6 92 (m, 1H), 6 77 (d,J=8.0,
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1H),653(d,J=75, 1H), 545 (d,J=6.0, 1H), 5.14 (d,/=9.2, I1H), 500 (d,/=92, IH),
4.53-4 41 (m, 4H), 4.22 (dd, /= 16.0, 6 0, 1H), 2.86-2.66 (m, 2H), 1.81 (s, 3H), 1.49 (3, 3H),
1.31 (s, 3 H); Anal. Calcd for CoHaFiN3OsS: C, 61.04, H, 5.44; N, 6.67. Found : C, 61.03;
H, 5.56, N, 6.51.

Example AS: 3-(2-Hydroxy-3-{|1-(3-hydroxy-2-methyl-phenyl)-methyanoyl)amino) -4-
phenyl-butanoyl)-5,5-dimethyl-thiarolidine-4-carboxlic acid fluoro trifinocromethyl-

benzylamide

o\é’lﬁ 8 Cie ’7@

TH NMR (DMSO-dg) 6 9.33 (s, 1H), 8.69 (t,J=5.6, 1H), 8.12-6.56 (m, 11H), 5.50 (d, J=
6.0, 1H), 5.22 (d, J=9.3, 1H), 5.06 (d, J= 9.3, 1H), 4.60-4.36 (m, 5H), 4.50 (s, 1H), 2.85-
2.67 (m, 2H), 1.83 (s, 3H), 1.55 (s, 3H), 1 39 (s, 3H), Anal Calcd for C1xH3N30sSF¢: C,
59.34; H, 5.14; N, 6.49; S, 4.95 Found C, 59.06; H, 531, N, 6.22; §, 4 66

Example A6: (R)-3-((28,3S)-2-Hydroxy-3-{{1-(3-hydroxy-2-methyl-phenyl)-methanayl]-

amino}-4-phenyl-batanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid 4-methoxy-
benzylamide

O e,

IR (neat cm™) 3335, 2920, 1641, 1516, 1463, 1374, 1285, 1249, 1172, 1118, 'HNMR
(DMSO-g¢) § 9.38 (s, 1H), 8.37 (t, J=5.5, 1H), § 12 (d, /= 8.2, 1H), 7.33-7.13 (m, 7H), 6.94
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(t,J=17.7, 1H), 6.84-6.79 (m, 3H), 6.54 (d,J=7 0, 1H), 548 (d,J=6.6, 1H), 5 12(d, /=
9.2, 1H), 5.00 (d, J= 9.2, 1H), 4.49-4 42 (m, 3H), 4 32 (dd, J= 6.2, 14 8, 6., 1H), 4.09 (dd. J
= 14.8, 5.3, 1H), 3.67 (s, 3H), 2.87-2.68 (m, 2H), 1.82 (s, 3H), 1.48 (s, 3H), 132 (s, 3H);
HRMS (EST) m / £ caled for CxaHaiN3OgSNa (M + Na)* 614.2301, found 614.2305; Anal.
Caled for CoHyN3048+0.75 H20- 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-2-methyl-benzoylamino)-4-phenyl-butyryl]-
5,5-dimethyl-thitazelidine-4-carboxylic acld methyl-(2-methyl-benzyl)-amide

£, X,
ks,( !

'H NMR (DMSO-d¢) 8 9.36 (s, 1H), 8.4 (1, J="7.98, 1 H), 8.13-8.07 (m, 2H), 7.34-7.13 (m,
9H), 693 (¢, J=7.9, 1H), 6.78 (d, J=17.7, 1H), 6.53 (d, J=7 1, 1H), 5.58 (d, J=6 8, 1H),
5.45(d, J=7.0, 1H), 5.12 (dd J= 7.8 82 1H), 4.51-4.31(m, 6H), 2.86-2.67 (m, 2H), 2.19 (s,
3H), 1.81 (s, 3H), 1.51 (s, 3H), 1.34 (s, 3H); Anal. Caled for C3HyNy05S+0 37 H;0. C,
66.45; H, 6 T2, N, 7.15. Found: C, 66.34; H, 728, N, 7 45.

Example AS: 3-[2-Hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-4-phenyl-butyryl}-

5,5-dimethyl-thilazolidine-4-carboxylic acid methyl-(3-methyl-thiophen-2-yimethyl)-
amide

”‘ﬁiu zjéu“é
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5. 4

IR (neat or KBr cm) 3150, 3000, 2942, 2187, 1712, 1600, 1567, 1505; 'H NMR (DMSO-dg)
59.36 (s, 151), 8.44 (t, J= 7.98, 1 H), 8.13-8.07 (m, 2H), 7.34-7.13 (m, 5H), 6.93 (1, /=179,
1H), 6.78 (4, J="77, 1H), 6.53 (d,J =7 1, 1H), 5 45 (d, J="7.0, 1H), 5.12 (dd, J="7.8, 8.2
1H), 4.51-4.31(m, 4H), 2.86-2 67 (m, 2H), 2 19 (s, 3H), 1.81 (3, 3H), 1.51 (s, 3H), 1.34 (s,
3H), Anal. Calcd for CaoHasN3OsSy: calculated C, 61.94 H, 6.06 N, 7.22 Found C, 62 38 H,
6.23,N, 7.17.

Example A9%: (R)-3-((25,35)-2-Bydroxy-3-{[1-G-hydroxy-2-methyk-phenyl)-methanoyi}-
amino}-4-pheuyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 4-
trifluoromethyl-benzylamide

S oapn:cp ol

IR (neat cm) 3343, 2931, 1543, 1530, 1454, 1326, 1122; "H NMR (DMSO-dg) 5 9.38 (s,
1H), 8.57 (t, /= 5.0, 1H), 8.15 (d, J= 8 4, 1H), 7.59 (d, /=8 2, 2H), 7.50 (d, /= 8.2, 2H),
7.28-7.13 (m, 5H), 6.93 (1, J= 7.5, 1H), 6.77 (4, J="7.7, 1H), 6.54 (d, J=7 3, 1H), 5.50 (s br,
1H), 5.15(d, J=9.2, 1H), 5.02 (d, 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 (ESY) m / z caled for C3HsF3NyOsSNa (M +
Na)* 6522063, found 652.2044, Anal. Caled for CzHsF sN;058°0.25 HO- C ,60.60; H,
5.48, N, 6.63. Found: C, 60.50; H, 5.29, N, 6.48.
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Example A10: (R)-34(28,35)-2-Hydroxy-3-{{1-(3-hydroxy-2-methyl-phenyl)-
methanoyl)-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid (2-
oxo-2-phenyl-ethyl)-amide

'H NMR (DMSO-d) 5 9.39 (s, 1H), 836 (t, J= 4.3: 1H), 8 15(d,J=81, 1H), 7.98 (4, J=

7 4, 1H), 7.65 (m, 1H), 7.52 (m, 2H), 7.32-7 11 (m, 6H), 6.93 (1, J="7.9, 1H), 6.76 (4, J= 7.9,
1H),6.54 (d,7=17.5, 1H), 5 42 (d, J=6 4, 1H), 5.08 (d, J= 9.3, 1H), 5.02 (d, /= 9.0, 1H),
4.78-4.30 (m, 5H), 2.84-2.66 (m, 2H), 1 81 (s, 3H), 1.57 (s, 3H), 1.45 (s, 3H); HRMS (ESI) m
/ z caled for CyHasN>OgSNa (M + Na)* 6122139, found 612.2141.

Ezample All: 3-(2-Hydroxy-3-{|1-(3-hydroxy-2-methy}-phenyl)-methanoy}-amino}-4-
phenyl-butaneyl-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-fluoro-4-trifiuorometixyl-

benzylamide

gegpssencd

'H NMR (DMSO-de) & 9.34 (s, 1H), 8.62 (£, J=5.9, 1H), 8.09-6.54 (m, 11H), 5 45 (s be, 1H),
518 (d, J=92, 1H), 5.03 (d, J=9.2, 1H), 4.55-4 00 (m, 5H), 4 45 (3, 1H), 2.86-2.49 (m,
2H), 1.82 (s, 3H), 1.53 (s, 3H), 1.36 (s, 3H); Anal. Caled for CxHyN3OsSF, C, 59.34; H,
5.14; N, 6.49, 8,4.95. Found: C, 59.14; H, 529, N, 6.21; S, 4.67
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Example A12: 3-(2-Hydroxy-3-{{1-(3-hydroxy-2-methyl-phenyl)-methyanoyl-smino}-4-
phenyl-butanoyl)-5,5-dimehty)-thiazelidine-4-carboxylic acid -2-trifluoromethyl-4-
fluoro-benzylamide

H NMR (DMSO-dg) § 9 33 (s, 1H), 8.65 (t, /= 5.9, 1H), 8.12-6.54 (m, 11H), 545 (d, J =
6.9, 1H), 5.18 (d,J=9 2, 1H), 5.05 (d, J= 9.2, 1H), 4.59-4.34 (m, SH), 4.50 (s, 1H), 2.85-
2.67 (m, 2H), 1.82 (5, 3H), 1.53 (s, 3H), 1.37 (s, 3H); Anal. Calcd for CxHz3N;05SFs- 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 Al13: 3-]2-Hydroxy-3-(3-hydroxy-2-methyl-benzoylamino)-4-phenyl-butyryl]-
5,5-dimethyk-thiazolidine-4-carboxylic acid 4-methanesulfonyl-benzamide

0 (o]

8 —*

pegatsen el
oo

d

"HNMR (DMSO0-dg) 5 9 38 (s, 1H), 8.37 (1, J=5.5, 1H,), 8.12 (d, 1H, J=82, 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), 548 (4,
J=6.6,1H), 5.12 (d,J=9 2, 1H,), 5.00 (d, 1H,J=9.2, 1H), 4.49-4.42 (m, 3H),4 32 (dd, J=
148,62, 1H,), 4.09 (dd, 1H, J= 14.8, 5.3, 1H), 3.47 (3, 3H), 2 87-2.68 (m, 2H), 1.82 (s, 3H),
1.48 (s, 3H), 1.32 (s, 3 H); Anal. Calcd for CHyN:O4S;: C, 60.07; H, 5 83; N, 6 57. Found
C,6025;H,613,N, 6 74.

F
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Example Al4: (R)-3-((28,35)-2-Hydroxy-3-{{1-(3-hydruoxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid

IR (neat cm™) 3342, 2966, 1637, 1531, 1460, 1366, 1284, 1108; 'H NMR (DMSO-dg) 5 9.36
(s, 1H), 8.13-8.07 (m, 2H), 7.34-7.13 (m, 5H), 6.93 (, /="7.9, 1H), 6.78 (d, J= 7.7, 1H), 6.53
(d,J=7.0, 1H), 5.82-5.70 (m. 1H), 5 46 (d, J= 6.6, 1H), 5.23-4.97 (m, 4H), 4.40 (m, 3H),
3.81-3.59 (m, 2H), 2.86-2.67 (m, 2H), 1.81 (s, 3H), 1.50 (s, 3H), 1.35 (s, 3H), HRMS (ESD) m
/ z caled for Cz7HyN30sS Na (M + Na)* 534.2039, found 534.2062; Anal. Caled for
CaHN;05S: C, 63.38; H, 6.50; N, 8.21. Found. C, 63.68; H, 6.57: N, 8.29.

Example A15: (R)-3(25,38)-2-Hydroxy-3-{[1-(3-kydroxy-2-methyl-phenyl)-
methanoyl)-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid 4-

dimethylamino-benzylamide

0 0 0
H NN
Qé/"‘u on L X~ H’\CLN,
|

IR (peat cm™) 3331, 2931, 1643, 1519, 1455, 1349, 1284, 'H NMR (DMSO-d¢) § 9.37 (s,
1H), 8.26 (m, 1H), 8.12 (d, /=7 1, 1H), 7.38-6.92 (m, 8H), 6.78 (1, J= 7.9, 1H), 6.60 (d, J =
8.6, 1H), 6.55 (d, J=7.3, 1H), 6.42 (d, /=82, 1H), 5.46 (d, J=6.0, 1H), 5.11 (d, J=9.3,
1H), 5.00 (4, J=9.3, 1H), 4 45 (m, 3H), 425 (m, 1H), 4 03 (m, 1H), 2.80 (s, 3H), 2.87-2.73
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(m, 2H), 1 82 (s, 3H), 1.48 (s, 3H), 1 32 (5, 3 H); HRMS (ESI) m / z calcd for
CHeoN(OsSNa (M + Na)* 627.2612, found 627.2607.

Example A16: (R)-3«(25,3S)-2-Hydroxy-3-{[1-(3-bydroxy-2-methyl-phenyl)-
methanoyl}-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiarolidine-4-carboxylic acid 4-
amino-benzylamide

o,

Pale yellow solid: mp = 107-109 °C; IR (cm™) 3378, 2919, 1631, 1518, 1453, 1382, 1281,
1121; 'HNMR (DMSO-d¢) & 9.36 (s, 1H), 821 (t, J= 6.0, IH), 7 40-7.10 (m, 6H), 8.12 (d, J
=381, 1H), 6 92 (d, J= 8.4, 2H), 6.77 (& J= 7.2, 1H), 6.54 (d, /=72, 1H), 6.44 (d, J=8.4,
2H), 5 44 (d, J = 6.0, 1H), 5.10 (d, J=9.2, 1H), 4.99 (d, /=92, 1H), 4.90 (s, 2H), 4.50-4.32
(m, 3H), 4.22-3.93 (m, 2H), 2.90-2.60 (m, 2H), 1.81 (s, 3H), 1.47 (s, 3H), 1.31 (s, 3 H); Anal
Caled for Cy;H3gN,055+0.25 Hy0: C, 64.06, H, 6.33, N, 9.64. Found: C, 64 17,H, 638; N,
960

Example A17;: 3-(2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-methanoyl]-amino)-4-
pheayl-butanoyl)-5,5-dimethylk-thiazolidine-4-carboxylic acid prop-2-ynylamide

" zj;kﬂ\

"H NMR (DMSO-d) 5 9.33 (s, 1H), 8.38 (t, J= 5.5, 1H), 8.08(d, J= 8.3, 1H), 7 35-6.53 (m,
§H), 5.46 (d, J= 6.6, 1H), 5.10 (d, J=9.2, 1H), 5.02 (d, J= 9.2, 1H), 4.44-4.40 (m, 1H), 4.40
(s, 1H), 3.85 (m, 3H), 3.08 (t, J = 2.5, 1H), 2.88-2 68 (i, 2H), 1.82 (s, 3H), 1 51 (s, 3H), 1.37
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(s, 3H); Anal. Calcd for C37H31N30s8: C, 63.63; H, 6 13; N, 8.24; S, 629. Found: C, 63.50,
H,6.33; N, 7.81; S, 5.68.

Example A18: 3-(2-Hydroxy-3-{{1-(3-hydroxy-2-methyl-phenyl)}-methanoylamino}-4-
phenyl-butanoyl)}-5,5-dimethyl-thinzolidine-4-carboxylic acid (2-methylsulfanyl-
phexyl)-amide

"H NMR (DMSO-dg) 5 9.33 (s, 1H), 8.41 (1, J= 5.7, 1H), 8.10 (d, J= 8.3, 1H) 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, 1H), 2.89-2.69 (m, 2H), 2.51 (8, 3H), 1.84 (s, 3H), 1 53 (s, 3H), 1.39 (s, 3H); Anal.
Caled for CoHyNsOsS: C, 63.24; H, 6.14, N, 6.91. Found: C, 63.01; H, 6.3; N, 6.53.

Example A19: (R)-34(28,3S)-2-Hydroxy-3-{]1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid

phenethyl-amide

"H NMR (DMSO-dg) 5 9.41 (s, 1H), 8.38 (t, J= 4.8, 1H), 8.16 (d,J=8.1, 1H),8 01 (d, J=
74, 1H), 7.64 (m, 1H), 7.52 (m, 2H), 7.32-7.11 (m, 6H), 6 93 (, /= 7.9, 1H), 6.76 (d, J="79,
1H), 6.54 (d, J=1.5, 1H), 5.42 (d, /= 6.4, 1H), 5.10 (d, J=9.3, 1H), 5.05 (d, J= 9.0, 1H),
4.80-4.32 (m, 5H), 2.84-2.66 (m, 4H), 1.80 (s, 3H), 1.56 (s, 3H), 1.45 (s, 3H); Anal. Caled for
CxHyN:0sS: C, 66.76, H, 6.48,N, 7.30 Found C, 66 50, H, 6.56; N, 7.23
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Example A20: (R)-3+((28,38)-2-Hydroxy-3-{[1-(3-lydroxy-2-methyl-phenyl)-
methanoyi]-amino}-4-phenyi-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid ((S)-
1-phenyl-ethyl)-amide

Sl

Whte solid- mp 114-115 °C; IR (neat, cm™") 3306, 2971, 1643, 1531, 1451, 1372, 1284,
1211, 1107, '"HNMR (DMSO0-dg) 5 936 (s, 1H), 8.45 (d, /= 8.2, 1H), 8.19 (d,/ =8 2, 1H),
7.32-7.18 (m, 10H), 6.96-6.91 (m, 1H), 6.76 (d,J = 8.1, 1H), 6.54 (d,J=7.5, 1H), 536 (d,J
= 7.2, 1H), 5.08 (d, J=9.7, 1H), 5.01 (d, J = 9.7, 1H), 4 95-4 85 (m, 2H), 4.48 (s, 1H), 4.45-
430 (m, 1H), 2.80-2.60 (m, 2H), 1.79 (s, 3H), 1 47 (s, 3H), 1.36 (d, /= 7.2, 3H), 1.30(d, J=
7.0, 3H); Anal Calcd for CxHpNy0sS+0.25 HoO C, 66.24; H, 6.51; N, 7.24. Found C,
66.30, H, 6.56; N, 6.89.

Example A21: (R)-3-((28,35)-2-Hydroxy-3-{(1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amine}-4-pheayl-butanoyl)-5,5-dimethyl-thiszolidine-4-earboxylic acid

((R)-1-phenyl-ethyl)-amide

ERCRES

White solid: mp 114-115 °C; IR (peat, cm™) 3299, 1643, 1583, 1520, 1454, 1377, 1284,
1104; 'HNMR (DMSO-dg) 89 35 (s, 1H), 8.36 (d, J= 8.2, 1H), 8.15 (d, J = 8.2, 1H), 7.44-
7.13 (m, 10H), 6 96-6.91 (m, 1H), 6.75 (d, J= 8.1, 1H), 6.52 (d, J=6.7, 1H), 538 (4, /= 6 9,
1H), 5 15(d,/=9.7, 1H), 4 99 (d, /= 9.7, 1H), 5.28-4 74 (m, 1H), 4 52(s, LH), 4 49-4.35 (m,
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2H), 2.80-2 60 (m, 2H), 1 79 (s, 3H), 1.50 (s, 3H), 1 38 (s, 3H), 1.34 (d, J= 7.0, 3H); Anal
Calcd for C3HaN3;05S+0.25 H20: C, 6624; H, 6.51, N, 724, Found: C,6638,H,6.52; N,
730

Example A22: 3((28,35)-2-Hydroxy-3-{[1-(3-bydroxy-2-methyl-phenyl)-methanoyi}-
amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid
(benzo[1,3)diexol-5-yimethyl)-amide

Ot

IR (nest or KBr em™) 3302, 2922, 2351, 2333, 1768, 1750, 1646, 1537; 'H NMR (DMSO-dg)
59.36 (s, 1H), 8.44 (s, 1H), 8.13 (d, J="7.9 1H), 7.34-7.13 (m, 5H), 6.99-6.77 (m, 4H), 6.78
(d, J=177,18), 593 (d, J="7.1,2H), 5.15 (d, J=7.0, 1H), 5.08 (d, J=7.8, 1H), 4.43 (d,J
=9.32, 7H), 4.34 (m, 2H), 4.12(d, J=6.18, 1H), 4.08 (d, J = 6.08, 1H), 2.86-2.67 (mm, 2H),
2.55 (s, 1H), 1.81 (s, 3H), 1.51 (s, 3H), 1 39 (s, 3H), Anal Calcd C3yHysN;0;5+0.65 TFA-1.0
H-O: C, 57.31 H, 5.44 N, 6.02. Found. C, 57.58 H, 547N, 5.85.

Example A23: (R)-3+((28,38)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-

methanoyl[-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thinzolidine-4-carboxylic acid
allyl-methyl-amide

(o] 0 0
R Rtsad
OH [\

IR (neat, cm™) 3380, 2943, 1637, 1460, 1284, 'H NMR (DMSO-d¢) 5 937 (s, 1H), 824 (d, J
= 8.4, 1H), 7.34-7.15 (m, 5H), 6.94 (t, J= 7.5, 1H), 6.77 (4, J = 7.7, 1H), 6.53 (d, /=75,
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1H), 5.99 (m, 1H), 5 70-5.65 (m, 1H), 5.49-5.00 (m, SH), 4.30-3.85 (m, 4H), 3.08 (s, 23
2 78-2.65 (m, 2H), 1.80 (s, 3H), 1.58 (s, 3H), 1.38 (s, 3H); HRMS (ESD m / z caled for
CasH3sN30sSNa (M + Na)* 548.2190, found 548.2178.

Example A24: (R)-3-((28,38)-2-Hydroxy-3-{|1-(3-hydroxy-2-methyl-phenyl)-
methanoyll-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thinzolidine-4-carboxylic acid
fluoro-trifluoromethyl-henzylamide

'H NMR (DMSO-ds)  9.34 (s, 1H), 8.32 (t, J= 6.0, 1H), 8.20 (d, /= 8.4, 1H), 7.70-7.56 (m,
3H), 7 37 (4, J = 6.9, 2H), 7.27 (t, J = 1.5, 2H), 7.18 (t, J = 7.4, 1H), 6.97 (t, J= 7.0, 1H),
6.79 (d,J=17.0, 1H), 6.58 (d, /=6 6, 1H), 5.15 (d. J=9.0, 1H), 5.02 (d, J= 9.0, 1 H), 4.60-
4.48 (m, 3H), 4.48-4.32 (m, 2H), 2.88-2 65 (m, 2H), 1.83 (s, 3H), 1.48 (s, 3H), 1.34 (s, 3H);
HRMS (ESI) m / z caled for C3oHziN3OsSFeNa (M + Na)* 670.1969, found 670.1999, Anal.
Calcd for CHasNsOsS Feel Hz0, 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-((2S,35)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-

methanoyl)-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid 3-
trifluoromethoxy-benzylamide

SO RO
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White salid. mp = 102-105 °C; IR (cm™) 3306, 2966, 1644, 1586, 1520, 1216, 1166; 'H
NMR (DMSO0-dg) 5 9.38 (s, 1H), 8.53 (t, J= 6.0, 1H), 8.12 (4, J=8.1, 1H), 7 40-7.13 (m,
9H), 6.96-6.91 (m, 1H), 6.77 (d, /=82, 1H),6.54 (d,/= 7.7, I1H), 548 (d,/=6 4, 1H), 5.13
(d,/=9.2, 1H), 5.00 (d, J= 9.2, 1H), 4 46-3 97 (m, 5H), 2.87-2.67 (m, 2H), 1.81 (s, 3H),
1.50 (s, 3H), 1.30 (s, 3H); Anal. Calcd for Cx;HF3 N3OS0 25 H:0: C, 59.11; H, 5.35; N,
6.46. Found: C, 58.91; H, 5.40; N, 6.30.

Example A26: (R)-3-((28,35)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-

ethoxy-benzylamide

White solid. mp=105-107 °C; IR (cm™) 3322, 3063, 2978, 1643, 1585, 1538, 1454, 1354,
1265, 1159, 1050, "H NMR (DMSO-ds) 3 9 38 (s, 1H), 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,J=5.9, 1H), 5.11 (d, J=8.9, 1H),
500(d, J=8.9, 1H), 4.50-4,20 (m, 4H), 4.07 (dd, /=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 (5, 3H), 1.34 (s, 3 H), 1.25 (t, /= 6.9, 3H), Anal.
Caled for CHysN306S+0 75 H20: C, 64.01; H, 6.59, N, 6.79. Found: C, 63 8%; H, 627; N,
6.44.

Example A27: (R)-3-((25,35)-2-Hydroxy-3-{{1-(3-hydroxy-2-methyl-phenyl)-
methanoyl}-aminoe}-4-pheny}l-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acld
methyl-prop-2-ynyl-amide
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IR (neat, cm™) 3378, 1643, 1461, 1279, 1108, *H NMR (DMSO-dg) 5 9.37 (s, 1H), 8.21 (d.J

=92, 1H), 7.33-7.13 (m. 5H), 6.94 (t, J= 7.7, 1H), 6.78 (d,J = 8.1, 1H), 6.52 (d,J= 7.0,
1H), 5 45 (4, /=68, 1H), 5.16 (4, J =92, 1H), 5 02 (d, /=9 2, 1H), 4.98 (s, 1H), 4.47-4.13

(s, 3H), 4.03-3 92 (m, 1H), 3.17 (s, 3H), 2.88 (s, 1H), 2.79-2.50 (m, 2H), 1 80 (s, 3H), 1.57 (s,
3H), 1.36 (s, 3H); Anal. Calcd for CapHuN;0sS+0 6H;0- C, 62.95; H, 6 45; N, 786 Found-
C, 62.95; H, 6 39; N, 7.69

Example A28: (R)-3((2S,35)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl}-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thinzolidine-4-carboxylic acid (2-
methyl-allyl)-amide

"H NMR (DMSO-dq) 8 9.33, (s, 1H), 8 18-7.79 (m, 2H), 7.39-7.12 (m, 5H), 692 (1, J=8 1,
1H), 6.75 (4, J=8.1, 1H), 6.53 (d,J="7 0, 1H), 5.09 (d, /=9 2, 1H), 4 96 (d, /=92, IH),
4.70 (s, TH), 4.43 (s, 1H), 4.40 (br s, 2H) 3.81-3 49 (m, 4H), 2.85-2.65 (m, 2H), 1.82 (s, 3H),
1.63 (s, 3H), 1.49 (s, 3H), 135 (s, 3H); Anal Caled for CisH3sN;OsS C, 63.97, H, 6.71; N,
7.99 Found. C, 63.85; H, 6.92,N, 7 65

Example A29: (R)-3-((28,35)-2-Hydroxy-3-{{1-(3-hydroxy-2-methy}-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyi-thiazolidine-4-carboxylic acid 3-
amino-benzylamide
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0 o 0
Ha\élu OH Es_/:\’k H’UNH'

IR (neat, cm™) 3401, 2943, 1643, 1525, 1461, 1373, 'H NMR (DMSO-dg) & 936 (s, 1H),
828 (t, J= 8.0, 1H), 8.12 (d, J=8.9, 1H), 7.33-6.37 (m, 12H), 545 (d, J=7.0, 1H), 5.10 (d,
J=1.9, 1H), 4.99 (4, /= 8 9, 1H), 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. Calcd for C31HagN¢058+0.5 H,0:
C,63.57, H, 637, N, 9.57 Found: C, 63.59; H, 6.38; N, 9.58.

Example A30: (R)-3-((25,35)-2-Hydroxy-3-{[1~3-hydroxy-2-methyl-phesyl)-
methanoyl}-amino}-4-phenyl-butanoyf)-5,5-dimethyl-thiazolidine-4-carboxylic acid
cyanomethylamide

(o o] 0
REARte s

'H NMR (DMSO-dg) § 9.34 (s, 1H), 8.65 (s, 1H), 8 15 (m, 1H), 7.42-7 19 (m, 5H), 6.94 (1, J
=17.9, 1H), 6.81 (3, J=17.9, 1H), 6.62 (3, J=7.9, 1H), 5.22 (d, J=9 7, 1H), 5.05 (d, J=9.7,
1H), 4 61-4.36 (m, 4H), 3.01-2 71 (m, 4H), 1.84 (s, 3H), 1.47 (s, 3H), 1.34 (s, 3H), Anal
Caled for CagHyN4OsS: C, 61.16; H, 5.92, N, 10.97. Found" C, 61.24, H, 6.14; N, 10.62.

Example A31: (R)-3-((28,38)-2-Hydroxy-3-{[1-(3-hydroxy-2-methy}l-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5.5-dimethyl-thiazolidine-4-carboxylic acid (Z)-
but-2-enylamide
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'H NMR (DMSO-dg) 5 9.37 (s, 1H), 835 (m, 1H), 8.12 (m, 1H), 7 15-6.98 (m, 6H), 6.77 (d,J
=77, 1H), 6.68 (d,J= 7.5, 1H), 5.60-5.33 (m, 3H), 5.18 (d, J= 9.2, 1H), 5.02 (4, /= 9.2,
1H), 4.52-4.39 (tm, 3H), 3.79-3.68 (m, 2H), 2.92-2.62 (m, 2H), 1.80 (3, 3H), 1.61 (d, J=6.9,
3H), 1.51 (s, 3H), 1.38 (s, 3H); Anal. Calcd for Cz3HasN;0sS: C, 63.97, H, 6.71; N, 7.99,
Found* C, 63.73; H, 6.75; N, 7.83.

Example A32: (R)-3-((28,35)-2-Hydroxy-3-{[1+(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiarolidine-4-carboxylic acid (3-
methyl-but-2-enyl)-amide

S

'"HNMR (DMSO-dy) 5 9.33 (s, 1H), 8.19 (d, /=8 6, 1H), 7.96 (a br, 1H), 7.39-7.18 (m, SH),
691 (t,J=7.6, 1H), 6.79 (4, J= 7.9, 1H), 6.55 (4, /= 7.1, 1H), 5.41 (m br, 1H), 5.2] (m,
2H), 5 02 (d, /= 9.1, 1H), 4.57-4 37 (m, 3H), 3.79-3.61 (m, 2H), 2 90-2.71 (m, 2H), 1.81 (s,
3H), 1.63 (s, 6H), 1.52 (s, 3H), 1.40 (s, 3H); Anal. Calcd for CoHyN30sS- C, 64.54; H,
691; N, 7.79. Found: C, 64.75; H, 6 82; N, 7 43.

Example A33: (R)-3-((2S,3S)-2-Hydroxy-3-{{1(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethy}-thiazolidine-4-carboxylic acid 3-
acetylamino-benzylamide
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White sold: mp = 145-147 °C; IR (neat, cm™) 3378, 2919, 1637, 1514, 1461, 1361; 'H
NMR (DMSO-dg) § 9.87 (s, 1H), 9.36 (s, 1H), 8.45-8.40 (m, 1H), 8.12 (d, J = 7.9, 1H). 7.49-
691 (m, 10H), 6.77 (d, J=7.9, 1H), 6.55 (d,J="7.9, 1H), 5 49 (d, J=7.0, 1H), 5.10 (3, J =
9.3, 1H), 5.00 (d,/=9.3, 1H), 4.44-3.95 (m, SH), 2.90-2 62 (m, 2H), 2.00 (s, 3H), 1.80 (s,
3H), 1.48 (s, 3H), 1.32 (s, 3H); Anal Calcd for C3H3sN;04S1.5 H;0- C, 61.38; H, 6.40; N,
8.68.Found C,6149; H, 6.14; N, 8.35.

Example A34: (R)-3(28,3S)-2-Bydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid ((Z)- '

2-methyl-but-2-enyl)-amide

“ﬁ@’o‘n e {“;\'EH’\T’I

'H NMR (DMSO0-dg) 5 9.36 (s, 1H), 8.16 (d, /=8 4, 1H), 8.00 (t, /=5.3, 1H), 7.36-7.13 (m,

SH), 6.94 (1. J=1.7, 1H), 6.77 (4, J=8.1, 1H), 6 53 (d,J= 7.3, 1H), 5.37 (d, J= 5.7, 1H),

5.24 (m, 1H), 5.12 (d,J=9.0, 1H), 5.00 (d, /= 9.0, [H), 448439 (m, 3H),3.71 (4,7=37, @@
2H), 2.82-2.65 (m, 2H), 1.80 (s, 3H), 1.61 (m, 6H), 1.49 (3, 3H), 1.35 (s, 3H); HRMS (ESI) m

/ x caled for CagHyN30sSNa (M + Na)* 562 2346, found 562.2360, Anal. Caled for

CaoH3N;OsS: C, 64 54; H, 6.91; N, 7.79. Found: C, 64.33; H, 6 92; N, 7.60.
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Example A35 (R)-3-((28,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-methanoyl}.
amino}-4-phenyl-butanoyl)-5,5-dimethy}-thiazolidine-4-carbaxylic acid ((E)-2-methyl-
but-2-enyl)-amide

'H NMR (DMSO-ds) 5 9.37(s, 1H), 8.11 (d, J=82, 1H), 7.96 (t, J=5.5, IH), 7.34-7 13 (m,
5H), 6.94 (1,J= 7.7, 1H), 6.77 (d, /=8.1, 1H), 6.53 (d, /= 7.3, 1H), 5.44 (d, /= 6.6, 1H),
534 (d, J=66, 1H), 5.10 (d,J=9.0, 1H), 498 (d, J=9.1, 1H), 4.47-4.36 (m, 3H), 3.71 (dd,
J=14.7, 6.6, 1H), 3 46 (dd, J= 14.5, 4.8, 1H), 2.85-2.67 (m, 2H), 1.81 (s, 3H), 1.50 (m, 9H),
1.35 (s, 3H); HRMS (EST) m / z caled for CooHy;N;O5SNa (M + Na)* 562.2346, found
562.2220.

Example A36: (R)-3-((28,35)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyi-pheuyl)-
methanoyl}-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acld (E)-
pent-2-enylamide

0 (o] o
mﬁkn N_}\N/\f’\/
H on ksﬁ( H

White solid mp = 113-115 °C; IR (nest, cm™) 3315, 2964, 1643, 1584, 1530, 1454, 1371,
1283, 1104, 969; "H NMR (DMSO0-dg) 5 9.35 (5, 1H), 8.11 (d, /=82, 1H), 802 (, J=5.6,
1H), 7.33-7.13 (m, 5H), 6.96-6 90 (m, 1H), 6.76 (4, J= 82, 1H), 6.52 (d,J =7 5, 1H), 5.66-
5.56 (m, 1H), 5.43(d, J=6 8, 1H), 5.38-5.31 (m, 1H), 5 10 (d, J=8.9, 1H), 4.99 (d,J=8.9,
1H), 4.47-4.39 (m, 2H), 4.38 (s, 1H), 3:72-3.53 (m, 2H), 2 84-2.66 (m, ZH), 1 98-1.83 (m,

1
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2H), 1.80 (s, 3H), 1 48 (s, 3H), 1.34 (s, 3H), 0.87 (t, J= 7.3, 3H); Anal. Calcd for
Castly?N30s8+0 5 H;0. C,63.48; H, 6.98; N, 7.66 Found: C, 63.30; H, 7.00, N, 728.

Example A37: (R)-3-((25,35)-2-Hydroxy-3-{[1-(3-hydroxy-2-methy}-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid (Z)-
pent-2-enylamide

White solid: mp = 112-113 °C; IR (neat, cm™) 3320, 2965, 1659, 1643, 1538, 1455, 1372,
1285, 1210, 1105, 1048; 'H NMR (DMS0-dg) 5935 (s, 1H), 8.11 (4, /=79, 1H), 8.03 (t,
=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, /= 1.3, 1H),
5.42 (d,J=6.1, 1H), 5.37-5.35 (m, 1H), 5.29-5.23 (m, 1H), 5.09 (d, J=9.2, 1H), 4.99 (d, /=
9.2, 1H), 4.454.38 (m, 2H), 4.36 (s, 1H), 3.80-3.62 (m, 2H), 2.84-2.70 {m, 2H), 2.07-1.97
(m, 2H), 1.80 (s, 3H), 1.48 (s, 3H), 1.34 (s, 3H), 0 90 (t, J = 7.5, 3H); Anal. Calcd for
CasHy;N;0sS+0 5 Hz0: C, 63.48, H, 6 98, N, 7.66. Found: C, 63.60, H, 6.92, N, 7.48.

Example A38: (R)-3((2S,38)-2-Hydroxy-3-{[1<(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid (E)-

but-2-enylamide

0 o)
Mg
on LM

'H NMR (DMSO-d¢) 8 9.39 (s, 1H), 8.19 (m br, IH), 8.03 (m b, 1H), 7.40-7.16 (m, SH),
6.94 (t, J=17.1, 1H), 6.79 (d, J= 7.7, 1H), 6.55 (d, J= 7.5, 1H), 5.64-5.31 (m, 3H), 5.19 (&, J
=9.2, 1H), 5 02 (d, J= 9.2, 1H), 4.55-4.38 (m, 3H), 3 80-3.69 (m, 2H), 2.84-2 70 (m, 2H),
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1.80 (s, 3H), 1 61 (s br, 3H), 1.51 (s, 3H), 1.39 (3, 3H), Anal. Caicd for CzgH;sN;OsS C,
63.73; H, 7.07, N, 7.96 Found. C, 63.4]; H,7.23,N, 7. 71.

Example A39: (R)-3-((28,35)-2-Hydroxy-3-{{1-(3-hydroxy-2-methyl-pheuyl)-
methanoyl}-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-

dimethylamino-benzylamide

o] ou_i '!'
mﬁ/l“ onks;”\"""/\o’\

Whte solid. mp = 105-106 °C; IR (nest, cm™) 2219, 2966, 1732, 1644, 1585, 1531, 1494,
1454, 1373, 1264, 1047; "H NMR (DMSO-dg) § 9.37 (s, 1H), 8.33 (t, J=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=92, 1H), 4.99 (d, /=92,
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 CHyN,0sS+0.1 H;0 C, 65.35; H, 6.68; N,
9.24. Found: C, 65 49; H, 6.67; N, 9.30.

Example A40: (R)-3-((2S,38)-2-Hydroxy-3-{{1-(3-hydroxy-2-methyl-phenyl)-
methanoyl}-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid ((E)-
4 A A-triflnoro-but-2-enyl)-amide

(o) O
“°~(5jn N—-_)LNMCF,
LK

White foam; IR (neat, em™) 3332, 1661, 1641, 1584, 1531, 1443, 1280, 1119; 'H NMR
(DMSO-dg) §9.36 (s, 1H), 8.32 (t, /= 5.6, 1H), 8 15 (d, J= 8.4, 1H), 7.35-7.12 (m, 5H),
7.00-6.90 (m, 1H), 6 77 (d, J="7 3, 1H), 6.52 (4, J= 7 3, 1H), 6 49-6 40 (m, 1H), 6.08-6.00
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(m, 1H), 5.49(d, J =~ 6.4, 1H), 5.15 (d, J= 9.2, 1H), 5.01 (d, J = 9.2, 1H), 4.50-4.40 (m, 2H),
438 (s, 1H), 4.10-3.90 (m, 1H), 3.80-3.70 (m, 1H), 2.90-2.60 (m, 2H), 1.80 (s, 3H), 1.51 (s,
3H), 1.34 (8, 3H); Anal. Caled for CxHpFsN;OsS: C, 58.02; H, 5.56; N, 7.25. Found: C,
58.37, H, 5.70, N, 6.91.

Example A41: (R)-3+((28,35)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butancyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid (1-
cyano-1,1-dimethyl-methyl)-amide

RS RS

'H NMR (DMSO-dg) 5 9.39 (s, 1H), 8.31-8.12 (m, 2H), 7.38-7.17 (m, SH), 6.97 (t, J=73,
1H), 6.79 (d,J =7 7, 1H), 6.59 (d, J= 7.4, 1H), 5.41 (m br, 1H), 5.21 (d, /=92, 1H), 5.00
(d, /=92, 1H), 4.58-4.35 (m, 3H), 2.85-2.62 (m, 2H), 1.81 (s, 3H), 1.62 (s, 6H), 1.47 (5,
3H), 1.39 (s, 3H); Anal. Caled for CogHN4OsS: C, 62.43, H, 6.36; N, 10.40. Found: C,
62.12; H, 6.55; N, 10.13.

Example Ad2: (R)-3-((25,38)-2-Hydroxy-3-{{1-(3-hydroxy-2-methyk-phenyl)-

methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-
hydroxy-benzylamide

&dl OH ks,( OH

'H NMR (DMSO-dg) 5 9.37 (s, 1H), 9.30 (s, 1H), 8.35 (t, J= 5.9, 1H), 8 11 (d, J=8.1, 1H),
7.33-7.15 (m, SH), 7.04 (t, J="7.7, 1H), 6.94 (t, J= 7.9, 1H), 6 77 (d, J= 8.1, 1H), 6.70-6.54
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(m, 4H), 549 (s br, 1H), 5.11 (d, J=9 2, 1H), 5 00 (d, /= 9.3, 1H), 4.43 (m, 3H), 427\(dd, J
=152, 60, 1H), 4.07 (dd, J = 15.0, 5.5, 1H), 2.88-2.67 (m, 2H), 1 82 (s, 3H), 1.49 (s, 3H),
1.33 (5, 3H), Anal Caled for CyHssN3;OS-H,0- C, 62.50; H, 6 26; N, 705 Found- C,
62.66; H, 6.19, N, 6.83.

Example A43: (R)-3-((2S,38)-2-Hydroxy-3-{{1-(3-hydroxy-2-methyl-phenyl)-
methanoyl}-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thinzolidine-4-carboxylic acid 3-
propoxy-benzylamide

Réllu onks/\’

White foam; IR (cm™) 3319, 2966, 1644, 1585, 1531, 1454, 1373, 1264, 1047, 'H NMR
(DMSO0-dg) §9.37 (g, 1H), 8.40 (t, J=58, 1H), 8.10(d, J= 8.4, 1H), 7.31-6.71 (m, 11H),
6.53 (d,J=73,1IH),546 (d, /=64, 1H), 5.12 (d,J=9.2, 1H), 5.00 (d, /=92, 1H), 4.50-
4.20 (m, 4H), 4.11-3.83 (m, 3H), 2.90-2.62 (m, 2H), 1.81 (s, 3H), 1.72-1.60 (m, 2H), 1.49 (s,
3H), 1.34 (3, 3H), 0.92 (t, J= 7.3, 3H). Anal Calcd for C3¢Hi)N3045+0.25 H7O: C, 65.42; H,
6.70, N, 6.73. Found: C, 6549, H, 6.67, N, 6 70.

Example Ad4: (R)-3-((28,38)-2-Hydroxy-3-{{1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyt-butanoyl)-5,5-dimethyl-thizzolidine-4-carboxylic acid 2~
hydroxy-benzylamide
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'H NMR (DMSO0-dq) 5 9.50 (s, 1H), 9.36 (s, 1H), 8 33 (t, J=5.5, IH), 8.14 (d, /= 82, 1H),
7.32-7.12 (m, 6H), 7.04-6.91 (m, 2H), 6.76 (m, 2H), 6.68 (1, J=17.5, 1H), 6.54 (d,J = 7.5,
1H), 5.46 (d, J=6.6, 1H), 5.13 (d, J=92, 1H), 5.01 (d, J = 9.3, 1H), 4.47 (m, 3H), 4.28-4.19
(m, 2H), 2.86-2.67 (m, 2H), 1.82 (s, 3H), 1.49 (s, 3H), 1.32 (s, 3H); HRMS (ESI) m / z caled
for Cy;HaéN306S (M + H)' 578.2325, found 578.2325

Example A45: (R)-3-((8,3S)-2-Hydroxy-3-{(1-(3-hydroxy-2-methryl-phenyl)-
methanoyl}-amino)-4-phenyl-butanoyl)-5,5-dimethyl-thisvolidine-4-carboxylie acid
(3,3,3-triflncro-propyl)-amide

'H NMR (DMSO-d) & 9.36 (s, 1H), 820 (t, /= 5.5, 1H), 8.13 (d, /=8 2, 1H), 7.34-7.13 (m,
SH), 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),
5.10 (d, J=92, 1H), 5.05 (d, J = 9.2, 1H), 4.48-4.38 (m, 2H), 4.35 (s, 1H), 3.32-3.25 (m,
2H), 2.75-2.70 (m, 2), 2.44-2.35 (m, 2H), 1 80 (s, 3H), 1.49 (3, 3H), 1.34 (s, 3H); HRMS
(EST) m / 2 caled for CiHy3N305SFs (M + H)' 568.2093, found 568.2118.

Example A46: (R)-3-((25,35)-2-Hydroxy-3-{|1-(3-hydroxy-2-methyl-phenyl)-

methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid
methyl-propyl-amide

S
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Whte sohd mp=108-110°C, IR (cm") 3325, 2964, 1637, 1522, 1456, 1372, 1284,

NMR (DMSO-dg) 5 9.35 (s, 1H), 8.2 (d, J= 8.6, 1H), 7.34-7.12 (m, 5H), 6.96-6.90 (m, 1H),

6 77-6.75 (m, 1H), 6.53-6.50 (m, 1H), 5.46 (d, J= 6 4, 1H), 5.18-4.70 (m, 3H), 4.48-4.20 (m,
2H), 3.31 (s, 3H), 2.90-2.50 (m, 2H), 1.80 (8, 3H), 1.80-1.77 (m, 2H), 1.56 (s, 3H), 1.56-1.36

(m, 2H), 1.37 (s, 3H), 0.79 (t. J=7 5, 3H) Anal. Calcd for C2sHzN;0sS-1 0 H;0: C, 61.63;

H, 720, N, 7.60. Found" C, 62.03; H, 6.93; N, 7.33

Example A47: (R)-3-((28,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-pheayl)-
methanoyl]-amino}-4-phenyl-butaneyl)-5,5-dimethyl-thiarolidine-4-carboxylic acid 4-
trifluoromethoxy-benzylamide

White solid: 'H NMR (DMSO) §9.37 (s, 1H), 8 51 (t, /=59, 1H), 8.13 (d,J="7.3, 1H),
7.39 (4, 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=
73, 1H), 5 49 (d,J = 6.6, 1H), 5.14 (d, J=9.3, 1H), 5 00 (d, J = 9.3, 1H), 4.49-4.37 (m, 4H),
4.17 (dd, J=15 0, 5.7, 1H), 2 90-2 64 (m, 2H), 1.81 (s, 3H), 1 49 (s, 3H), 1.32 (s, 3H);
HRMS (ESI) m / z caled for C3H3sNsOgF3S (M + H)' 646 2199, found 646.2184,

Example A48: (R)-3-((25,38)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid (2,2~
difiuoro-benzo1,3]dioxol-5-yimethyl)-amide
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'H NMR (DMS0-d¢) & 9.36 (s, 1H), 8.55 (t, J= 5.8, 1H), 8.14 (d, J= 8.4, 1H), 7.29-7.11 (m,
8H), 6.94 (1,J=1.8, 1H), 6.77 (d, J="7.9, 1H), 6.54 (d, J= 7.4, 1H), 5.58 (d,J=8.2, 1H),
5.17 (d, J=92, 1H), 5.02 (d, J=9.2, 1H), 4.49-4.39 (m, 3H), 4.43 (s, 1H), 421 (dd, J=5 4,
153, 1H), 2 83 (m, 1H), 2.71 (dd, J = 13.5, 10.7, 1H), 2.20 (s, 3H), 1.51 (s, 3H), 1.34 (s, 3H);
HRMS (ESI) m / z caled for CHyFaNsO7S (M + H)' 642.2086, found 642.2099; Anal,
Calcd for CnuHuFiN;O5S. C, 59.90; H, 5.18; N, 6.55. Found: C, 6001; H, 527; N, 629

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

Cl

I
SR

'H NMR (DMSO-dg) 5 9.40 (s, 1H), 8.31 (t, 1H, J=5.5), 8.17 (d, 1H, J=8.4), 7.37-7.16 (m,
5H), 6.96(t, 1H,J=79), 6.79(d, 1H,J=8.1),655(d, IH,J=17.5),547(d, IH,/=68),
511 (d, 1H,J=93), 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, 217, 2.86-2.69 (m, 2H), 1.82 (s, 3H), 1.53 (s, 3H), 1.40 (s, 3H). Exact
mass calculated for C3H3;N30sSCl (M + H)" 534 1829, found 534.1841.
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Example A50: (R)-3-((2S,3S)-2-Hydroxy-3-{|1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-thiszelidine-4-carbexylic acid (2-
hydroxy-ethyl)-(2-methyl-benzyl)-amide

b

TH NMR (DMSO-ds) 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,J=6.8, 1H), 5.44 (d, /= 6.8, 1H), 5.26 (d, /= 10.0, 1H), 5.08 (s, 1H), 5.04
(d, J=92, 1H), 4.82-4 67 (m, 2H), 4.55-4.24 (m, 3H), 3.67 (m, 2H), 3.47 (m, 2H), 2.78 (m,
2H), 2.24 (s, 3H), 1.82 (s, 3H), 1 61 (s, 3H), 1.45 (s, 3H), HRMS (EST) m / z calcd for
CaHNyOS (M + H)* 6202794, found 620.2798; Anal Caled for C3He N3OS 1 H;0: 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-benzoylammo)-4-pheayl-batyrylj-
5,5-dimethyl-thiiazolidine-4-carboxylic acid methyl-(2-ethyl-benzyl)-amide

O\b/lu OH Ls,(l\

Whte solid: "H NMR (DMSO-dg) § 9 40 (s, 1H), 8.45 (t, /= 7.99, 1H), 8 10 (d, J=8.1, 1H),
7.41-6 91 (m, 12H), 6 62 (d, J=7.8, 1H), 5.41 (d, J= 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 (g, 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, (CsHaiN10s5+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
(BST) m/z caled for 604.2845, found 604.2845
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Example A52: 3-((28,3S)-2-Hydroxy-3-({[1-(3-hydroxy-2-methyl-phenyl)-methanoyl}-
amino}-4-phenyl-butanoyl)-5,5-dimetiryl-thiszolidine-4-carboxylic acid 2-methylamine-
ethyl)-amide

geaaacae

White solid: 'H NMR (DMSO-d¢) & 9.40 (s, 1H), 8.45-8.01 (m, 1H), 7.41-7.13 (m, 12H),
698 (t,J=17.8, 1H), 6.78 (d, J= 6.85, 1H), 6.55 (d, J = 6.99, 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 (q, J= 8.2,
4H), 1.34 (s, 3H); Anal. (C27H3N4055+0.50 H20) calculated C (60.31), H (6.94), N (10.42),
found C (60 59), H (6.50), N (8.08). HRMS (ESI) s/ caled for $56.2771, found 5562770.



WO 02/100845 PCT/US02/1

10

15

General Method B

Hn—./lol‘u'n' —— 9 »-/i ®

(AR, + BOC. OH HoN < N
LA st
3 15 16

0
i A3 3n
N on(s/"(ﬁz
17
0 o O

Amides of the general structure 3 (synthesized in the same manor as 1n the Methods A
section) are coupled to boc-protected acid 15, and exposed to methane sulfonic acid to
yield amunes 16 Subjecting amines 16 to the reaction condstions depicted yielded a
senes of amides 17 and ureas 19

Synthesis of amines of the general type 16.
16a

1 N'i Q
HoN ¢ N
o L&
The title compound was prepared as follows. (R)-5,5-Dimethyl-thiazolidine-3,4-
dicarboxylic acid 3-ferr-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 mmo!) The reaction was stitred at 0 °C for 1h, and
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treated with (S)-Cyclohex-2-enylamine (0 8 g, 8.23 mmol). The reaction mixture was
stirred at room temperature overnight, then partitioned between 1N HCI (25 mL) and
EtOAc (30 mL) The organic layer was washed with saturated NaHCO,, brine, dried
over Na;SO4 and concentrated to a yellow oil. The resuiting ol (2.54 g, 7.47 mmo}) ¢
was dissolved in EtOAc (30 mL) and then cooled t0 0 °C  Methanesulfonc 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 § °C and quenched with 10%
NgzCO3 (30 mL) then extracted with EtOAc (30 mL). Organic layer was washed with
brine, dried over Na;SOy and concentrated m vacuo to give a yellow 0il 3. The
resulting yellow oil (1.86 g, 7.74 mmol) was dissolved in EtOAc (77mL) BOC-
AHPBA 4 (229 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 filkered
and the filtrate was washed with 1N HCI (40 mL), saturated NaHCOj; (40 mL), brine
(40 mL), dned over NagSO4 and concentruted to give a crude white solid (comtaminated
with DCU). The DCU was removed by flash chromstography (30% to 50% EtOAc in
hexanes) to provide a wiute 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
and the solution was stirred at 0 °C for 15 minutes, then at room temperature for 3h
The muxture was re-cooled to 0 °C and quenched with 10% Na;CO; (35 mL) then
extracted with EtOAc (30 mL) Organic layer was washed with brine, dried over
N2;S0, and concentrated in vacuo to give a material which was recrystalized from 60%
EtOAc in hexanes to provide the ttled compound (2 41g, 80%) as a whitesobd. 'H =~ @
NMR (DMSO-dg) 6 821 (d, J=8.1, 1H), 7.31-7.17 (m, 5H), 5 80 (d,J=5.6, 1H),

5 52-5 48 (m, 2H), 5 30-5.25 (m, 2H), 4.89 (s, 2H), 4.26 (s, 1H), 4 21-4 00 (m, 3H),
3.15-2.70 (m, 2H), 2.50-2 00 (m, 2H), 2.00-1.00 (m, 4H), 1.49 (s, 3H), 1.31 (s, 3H);
Anal Calcd for CaHsN305S: C,63.28,H, 748; N, 10.06. Found C, 63.40; H, 7.20,
N, 9.98

The following amines a-h were prepared by the specific method outlined above
using the requisite amine.
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ReEe

'H NMR (DMSO-d¢) 8 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, J= 17.0, 1H), 4.96-4 88 (m, 3H), 4.34 (s, 1H), 4.10 (d, /= 7.0, 1H),
3.80-3.55 (m, 2H), 3.06 (d, J= 13.0, 1H), 2.87 (t, J =9 0, 1}), 2.38 (dd, J=13.0, 10.0,
1H), 1.52 (s, 3H), 133 (s, 3H)

16b

e

16¢
o
HyN r i:%ﬂ\

'H NMR (DMSO-dg) 8 8.69 (t, J= 53, 1H), 7.34-7.14 (m, SH), 5.34 (s br, 1H), 4.90 (s,
2H), 429 (s, 1H), 4.08 (d, J=7.0, 1H), 3.90-3.70 (m, 2H), 3.07 (dd, J =13 4, 2.5, 1H),
2.96 (t, J= 2.6, 1H), 2.88, (ddd, J=9 8, 8.0, 2.8, 1H), 2.37 (dd, /=13 2,9 9, 1H), 1.50
(s, 3H), 1.32 (s, 3H).
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16d
o 0
HaN N_-.)LN’\/
on L Z H

"HNMR (DMSO-dg) 5 8.13 (1, J= 5.4, 1H), 7.35-7.15 (m, SH), 5.28 (d./=8.1, 1H),
4.79 (m, 2H), 4.27 (s, 1H), 4 07 (t, J=7 1, 1H), 3.10-2.71 (m, 4H), 2.37 (dd, J= 132,
9.9, 1H), 1.49 (s, 3H), 1.34 (m, 2H), 1.33 (s, 3H), 0.77 (t, J= 74, 3H)

16e

(o] 0 ci
e "-{lu’ﬁ
on (X
Isolated yield. 84%, MS (APCL, m/z): 461, 463 (M+H)

16f

0 o] F
uRese N s |
oH (X" ¢

Isolated yield: 93%; MS (APCI, m/z)- 464 (M+H).

16g

HaN N—-)‘u

on L3

Isolated yield. 86%; MS (APCL, m/z): 496 (M+H).
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16h

o o
\ N~ N
ral OH LS:T H’\O\o’

Isolated yield: 87 %. MS-APCI (m/z+)- 458.

Synthesis of final products of the general type 17 from 16a-h,
General Methods:

Amde formation - To a solution of acid, amine 16 and HOBT in CH,Cl, was added
EDC and the solution stirred ovemnight at room temperature  The solution was
concentrated 1n vacuo and the residne dissolved in ethyl acetate and a small portion of
water. The solution was washed with saturated NH,Cl or 0 SN HCI (2x), saturated
NaHCO; (2x), brine (1x), dried with MgSO, and concentrated in vaceo The resulting
residue subjected to flash silica gel chromatography or preparative HPLC to afford the
desired product.

Urea formation #1 - The corresponding anune and isocyanate (1.1-1 2 eq.) were taken
in dichloromethane and stirred st room temperature under nitrogen (1.5 hrto
overnight) The solvent was then removed in vacuo and the resulting residue subjected
to flash silica gel chromatography or preparative HPLC to afford the desired product.

Urea formstion #2 - The corresponding amine was dissolved m CH;Cl; and treated with
ditsopropytethylamine (1.5 eq.) and phosgene (1 eq., 20% soln, in toluene) at ~78 °C.
The resulting solution was warmed to room temperature and trested with the amine of
general structure 16. The resulting residue subjected to flash silica gel chromatography
or preparative HPLC to afford the desired product.

Specific Urea Synthemis
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Example B1: 3-(2-hydroxy-3-{[1-(3-bydroxy-pyrrolidin-yl}-methanoyl}-amino}-4-
phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid-2-methyl-
benzylamide

0

o] 0
ReARYse

(R)-Pyrrolidin-3-0l (0.21 g, 2 40 mmol) was dissolved in dry CH,Cl; (15 mL) and
cooled to —78 °C under argon with magnetic stirring. To this solution was added
Diisopropylethylamine (0.63 mlL., 3.63 mmo}) followed by Phosgene as a 20% solution
in toluene (1.2 mL, 2.40 mmol). The resulting yellow solution was stirred for 20 min at
—78 °C then allowed to warm to room temperature. The solution was concentrated and
re-dissolved in dry CH>Cl; (5 mL) and THF (5 mL). To this was added
Dusopropylethylamine (0.31 mL, 1.81 mmol) followed by 16e. The result was stirred
for 16h at 23 °C then diluted with FtOAc (50 ml)) The mixture was washed
sequentially with 10% aitric acid (1 x 50 mL), saturated NaHCO; (1 x 50 mL), H;O (1
x 50 mL). The organics were dried over Na;SO,, 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.

'H NMR (DMSO0-dg) 5 8.38 (t, /= 5.7, 1H), 7.34-7.09 (m, 10H), 5.99 (d, /= 8.3, 1H), ®
5.04 (d,J=9.5, 1H), 4.96 (d, J=9.5, 1H), 4 49 (s, 1H), 4.48-4 38 (m. 3H), 4.22-3.83

(m, 4H), 3.29-3.04 (m, 3H), 2.77-2.70 (m, 2H), 2.28 (s, 3H), 1.52 (s, 3H), 1.32 (s, 3H),

1.82-1 69 (m, 2H); HRMS (ESI) m / z calcd for CasHygN4OsSNa (M + Na)* 577.2455,

found 577.2440; Anal. Caled for CysH3yN4OsS*2H0 C, 58 96; H, 7.17, N, 9.48; S,

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.
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Example B2: Isoxazole-S-carboxylic actd {(15,2S)-1-benzyl-3-](R)-5,5-dimethy)-4-
(2-methyl-benzylearbamoyl)-thiazolidin-3-yI]-2-hydroxy-3-oxo-propyl}-amide

White solid* mp = 82-84 °C; IR (neat, cm™) 3313, 2967, 1656, 1538, 1454, 1372,
1283, 1211, 1108, 916; 'HNMR (DMSO-d) 8 8.91 (d, J=8.6, 1H). 8.67 (d, /= 2.0,
1H), 8.35 (1, J=5.0, 1H), 7.31-7.08 (m, 9H), 7.03 (d,J=2.0, 1H), 5.63 (4, /= 6.9, 1H),
5.02 (d, J=8.6, 1H), 4.97 (d, J= 8.6, 1H), 4.60-4.30 (m, 4H), 4.14-4.00 (m, 1H), 2.90-
2.75 (m, 2H), 2.23 (s, 3H), 1.49 (s, 3H), 1.28 (s, 3H); HRMS (ESI) m / z caled for
CaHN4OsSNa (M + Na)* 559.1986, found 559 1994, Anal Calcd for

CuHpN4OsS0 5H;0 C,61.63, H, 6.10; N, 1027. Found C, 61 40,H, 5.91; N, 9.97.

Example B3: Isoxazole-3-carboxylic acid {(15,25)-1-benzyl-3-[(R)-5,5-dimethyl-4-
(2-methyl-benzylcarbamoyl)-thiazolidin-3-yI]-2-bydroxy-3-oxo-propyl}-amide

"‘ OH ks’(

Whte solid; IR (nest, cm™) 3436, 1643, 1537, 1425, 1378, 'HNMR (DMSO-dg) §
9.03 (s, 1H), 8.66 (d, /= 8.7, 1H), 8.32 (¢, J= 5.3, 1H), 730-7 11 {m, 9. 6,9 (s, 1H),
5.67(d,J= 68, 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 (n, 3H); HRMS (ESI) m / z caled for
CazsHzuN4OsSNa (M + Na)* 559.1986, found 559.1980
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Example B4: 5-Chioro-isoxazole-3-carboxylic acid {(18,25)-1-benzyl-3-[(R)-5,5-
dimethyl-4-(2-methyl-benzylcarbamoyl)-thiazolidin-3-yl]-2-hydroxy-3-0xo-
propyl}-amide

White solid; IR (neat, cm™) 3320, 2969, 1657, 1547, 1434, 1372, 1266; 'H NMR
(DMSO0-d¢) 58.74 (4, J =182, 1H), 829 (t, J=5.5, 1H), 7.28-7.08 (m, 9H), 6.90 (s,
1H), 5.72(d, J=1.1, 1H), 4.96 (s, 2H), 4.44 (m, 3H), 4.32 (dd, J= 15.2, 6.0, 1H), 4.09
(dd,J=152, 4.6, 1H), 2.85 (m, 2H), 2.83 (s, 3H), 1.49 (s, 3H), 1.33 (s, 3H); HRMS
(ESI) m/ z caled for CagH3N4OsSCINa (M + Na)* 593.1596, found 593.1569.

Example B5: (R)-3-{(28,38)-2-Hydroxy-4-pheny}-3-[(1-thiophen-2-yi-methanoyl)-
amino]-butanoyl}-§,5-dimethyl-thiszolidine-4-carboxylic acid 2-methyl-
benzylamide

White sobd mp =98-101 °C, IR (nest, cm™) 3416, 1644, 1538, 1455, 1372, 1291,
1107, 'H NMR (DMSO-ds) 5 8.56 (d, J = 8.0, 1H), 8.38 (1, /=48, 1H), 7.85 (d,J =
3.5, 1H), 7.69 (d, /= 4.8, 1H), 7.36-7.08 (m, 10H), 538 (4, J=72, 1H), 5,10 (d, /=
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 / 2 calcd for CoHasN3O4S;Na (M + Na)'
574.1805, found 574.1818, Anal. Calcd for C2oH13N30,5220.75H;0: C, 61.62; H, 6 15;
N, 743. Found. C, 61.31; H. 5.97, N, 7.28.
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Example B6: (R)-3-{(2S,3S)-2-Hydroxy-4-phenyl-3-{(1-thiophen-3-yl-methanoyl)-
amino}-butanoyl}-5,5-dimethyl-thiazolidine-4-carboxylic acld 2-methyl-
benzylamide

egateene

White solid mp =98-100 °C; IR (neat, cm™) 3312, 3086, 2966, 1644, 1538, 1455,
1372, 1286, 1109; 'H NMR (DMSO-d;) 5 8.42-8 34 (m, 2H), 8.14 (m, 1H), 7.54-7.06
(m, 11H), 5.74 (d, J=9.3, 1H), 5.35 (4, J= 6 8, 1H), 4.99 (d./=9.3, IH), 4.53 (d, =
30, 1H), 4 50 (s, 1H), 4.42 (dd, J=15.0, 7.0, 1H), 4.40-4 30 (m, 1H), 4.15 (dd, J=
15.0, 5 0, 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 CasH3N3O4S;Na (M + Na)* 574 1805, found 574.1789; Anal. Caled for
CasHuN3O(Sz1H;0: C, 61.14; H, 6.19; N, 7.38. Found C, 60.74, H, 5 90, N, 7.15.

Example B7: (R)-3-{(28,3S)-2-Hydroxy-4-phenyl-3-{((S)-1-tetrabydro-furan-2-y}-
methanoyl)-amino]l-butanoyl}-5,5-dimethyl-thiazolidine-4-carboxylic acid 2-
methyl-benzylamide

O 0 O
Saarseas

White solid: mp =82-84 °C; IR (neat, cm™) 3314, 2969, 1651, 1531, 1456, 1372,
1109, 1071; 'H NMR (DMSO-dg) 5 8.35 (t, J=6.0, 1H), 760 (d, /=92, 1H), 7.31-
7 09 (m, 9H), 545 (d,/=6.8, 1H), 497 (d, J=9.5, 1H), 4 93 (d, /=95, 1H), 446 (s,
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
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(m, 1H), 1.60 (m, 1H), 1.49 (s, 3H), 1.44-1.38 (m, 2H), 1 34 (s, 3H); HRMS (ESD) m / z
caled for CogHyN;OsSNa (M + Na)' 5622346, found 562.2345; Anal. Caled for
CagH3N3058+0.5 HyO: C, 63.48; H, 6.98; N, 7.66. Found: C, 63.61; H, 6.85; N, 7.58.

Example BS: 3-(2-hydroxy-3-{[1-(3-hydroxy-pyrrolidin-yl)}-methanoyf}-amino}-4-
phenyl-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid-2-methy)-
benxylamide

'H NMR (DMSO-d;) 5 8.38 (t, J=>5.5, 1H), 7.34-7.09 (m, 10H), 5.99 (4, J=8.2, IH),
5.04 (d, J=9.5, 1H), 4.96 (4,J=9.5, LH), 449 (s, 1H), 4.48-4.38 (m, 3H), 4.35-4.16
(m, 3H), 4.00 (m, 1K), 329-3.04 (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 (EST) m / z caled for CasHyNOsSNa (M +
Na)* 577.2455, found 577.2473; Anal. Calcd for CoeHseNOsS*2H;0 C, 58.96; N,
948 Found: C, 58.68; N, 9.11.

Example B9: (R)-3-{(28,35)-2-Hydroxy-4-phenyl-3-J((R)-1-tetrahydro-furan-2-y}-
methanoyl)-amino]-butanoyl}-5,5-dimethyl-thiazolidine-4-carboxylic acid 2-

methyl-benzylamide

o) ; o o
C’ N N—g)LN
o H o (XN

White sold; IR (neat, cm™) 3324, 2959, 2873, 1724, 1651, 1526, 1455, 1372, 1289,
1073; "H NMR (DMSO-d) 6 8 35 (t, J= 4.9, 1H), 7.77 (d, J = 8.9, 1H), 7.52-7.09 (m,
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9H), 5.51 (4, J= 6.6, 1H), 4.97-4.89 (m, 2H), 4.52-3.66 (m, 8H), 2.90-2.60 (m, 2H),
2.25 (s, 3H), 1.99-1.63 (m, 4H), 1.48 (s, 3H), 1.33 (s, 3H), HRMS (EST) m / z caled for
CasHy;N;0sSNa (M + Na)* 562.2346, found 562.2366. Anal. Caled for
CasH5N;055+0.25 H:0. C, 64.01; H, 6.95, N, 7.72. Found. C, 64.20, H, 6 90, N,

5 182

Example B19: 3,5-Dimethyl-iscxazole-4-carboxylic acid {(18,2S)-1-benxy}-3-[(R)-
5,5-dimethyl-4-(2-methyl-benzylcarbamoyl)-thiazolidin-3-yl]-2-hydroxy-3-0x0-
propyl}-amide

zﬁn@tﬁﬂ“@

Isolated yield 92%; IH-NMR (400 MHz, dmso-de)- 5 8.38 (¢, 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), 448

15 (m,2H),4 17 (dd, 1H), 2.87 (dd, 1H), 2.7 (q, 1H), 2.26 (s, 6H), 2.09 (s, 3H), 1.52 (s,
3H), 1.35 (s, 3H) ; IR (KBr in cm-1); 3313, 1643, 1521, 743; MS (APCL m/z): 565
(M), 519, 265, C3IOH36N405S1 0.69 H0 Calenlated: C62 43, H6.53, N9 71,
Observed: C63.81, H6 43, N9 92; HPLC . Rf (min ) 20.167, Punty. 98%.

10

20 Example Bl1: 2 4-Dimethyl-thiszole-S-carboxylic acid {1-benzyl-3-|5,5-dimethyl-
4-(2-methyl-benzylcarbamoyl)-thiazolidin-3-yi}-2-hydroxy-3-oxo-propyl}-amide
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Isolated yield: 80%; 1H-NMR (400 MHz, dmso-dg): & 8 35 (¢, 1H), 8.14 (d, 1H), 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), 435
(m, 2H), 4.14 (a4, 1H), 2.78 (4, 2H), 2 57 (s, 3H), 2.30 (s, 3H), 2.26 (s, 3H), 1.48 (s,
3H), 1.35 (3, 3H) ; IR (KBrin cm-1): 3310, 1641, 1534, 743; MS (APCL m/z): 581
(M+H), 317, 265, 259, C30H36N40452.0.39 H,0 Calculated: C61.30, H6.31, N9.53,
Observed: C62.04, H6.25, N9.65; HPLC : Rf (min.) 19.613; Purity: 98%.

Example B12: (R)-3-{(28,38)-2-Hydroxy-3-|(1-methyl-1H-pyrrole-2-carbonyl)-
amino)-4-phenyl-batyryl}-§,5-dimethyl-thiszolidine-4-carboxylic acid 2-methy)-
benzylamide

& ua*ﬁu“@

5 {x

Isolated yield: 82%; 1H-NMR (400 MHz, dmso-de): § 8.35 (¢, 1H), 7.91 (d, 1H), 7.35 ~
7.04 (m, 10H), 6 78 (s, 2H), 5.96 (s, 1H), 535 (d, 1H), 5.13 (s, 1H), 5.0 (d, 1H), 4.48 (s,
2H), 4.38 (dd, 1H), 4.30 (m, 1H), 4 13 (dd, 1H), 3.7 (s, 3H), 2.8 (m, 2H), 2.26 (s, 3H),
1.52 (s, 3H), 1.35 (s, 3H) ; IR (KBrin cm-1) 3324, 1639, 1538, 735, MS (APCI, m/z):
549 (M+H), 503, 382, 285; C3I0H3I6N404S1.2.44 H,0 Calculated: C60 80, H6.95,
N9.45, Observed: C65.67, H6.61, N1021; HPLC . Rf (mun ) 20.745, Purity: 100%.

Example B13: (R)-3-{(2S,35)-3-{(1,5-Dimethyl-1H-pyrazole-4-carbonyl)-amine}-2-

hydroxy-4-phenyl-butyryl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 2-methyl-
benzylamide

JEScEI
OH s’(
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Isolated yield: 68%; 1H-NMR (400 MHz, dmso-dq).  8.30 (¢, 1H), 7 83 (d, 1H), 7.31 ~
7.04 (m, 10H), 6.30 (s, 1H), 5 48 (d, 1H), 4.92 (s, 2H), 4.30 — 4 48 (m, 4H), 4.17 (44,
1H), 3 7 (s, 3H), 2.74 (m, 2H), 2.26 (s, 3H), 2.18 (s, 3H), 1 48 (s, 3H), 1.30 (3, 3H), IR
(KBrin cm-1), 3313, 1645, 1532, 744; MS (APCL m/z): 564 (M+H), 300, 272;
C30H37N50481.0.5 H;O Calculated: C62.86, H6 69, N12.22, Observed C63 92,
H6.62, N12.42; HPLC , Rf (min.) 19,724, Punity: 100%

Example B14: 3-{(S)-3-[(5-Chloro-1,3-dimethyl-1H-pyrazole-4-carbonyl)-amino}-
2-hydroxy-4-phenyl-butyryl}-5,5-dimethyl-thiszolidine-4-carboxylic acid 2-
methyl-benzylamide

_, OH ks,(

Isolsted yield. 92%; 1H-NMR (400 MHz, dmso-ds) 5 8.35 (t, 1H), 7.74 (d, 1H), 7.30 -
70 (m, 10H), 5.44 (d, 1H), 4 96 (g, 2H), 4 48 (m, 1H), 4.35 (m, 2H), 4 13 (dd, 1H),

2 74 (m, 2H), 2.22 (s, 3H), 2.09 (s, 3H), 1 48 (s, 3H), 1.26 (s, 3H); IR (KBr n cm-1):
3438, 3313, 1693, 1649, 1513, 1372, 754; MS (APCI, m/z). 598 (M+H), 334, 276, 174;
C30H36N504S1C11.0.17 H20 Calculated: C59 93, H6.09, N11.65, Observed. C60.24,
H6 07, N11.71; HPLC : Rf (min.) 19.829; Purity 100%.



WO 027100845 PCT/US02/18548

10

15

20

-90-

Example B15: 2-Amino-4-methyl-thiazole-S-carboxylic acid {(S)-1-benxyl-3-{5,5-
dimethyl-4-(2-methyl-benzylcarbamoyl)-thiszolidin-3-y1]-2-hydroxy-3-0x0-
propyl}-amide

NYS OH "s’( H’\é

Isolated yield. 42%; 1H-NMR (400 MHz, dmso-de): 5 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, SHD), 2,96 (m, 2H), 2.22 (2, 3H), 2.13 (s, 3H), 1.48 (s, 3H), 1.30 (s, 3H) ; IR (KBr in
cm-1): 3307, 1625, 1495; MS (APCL, m/z) 582 (M+H), 442, 318, C29H3SN50452Cl1
Culculated: C60.13, H6.5, N10.82, Observed: C59.87, H6.06, N12.04; HPLC : Rf
(min.) 17 981; Purity: 98%.

Example B16: 3-[2-Hydroxy-3-(2-methyl-benzoylamino)-4-phenyl-butyryl})-5,5-
dimethvyl-thiazolidine-4-carboxylic acid 2-methyl-benzylamide

SARTER0

Isolated yicld: 76%; 1H-NMR (400 MHz, dmso-dg): 5 8.31 (t, 1H), 8.22 (d, 1H), 7.32—
7.04 (m, 13H), 5.48 (d, 1H), 5.13 (d, 1H), 5.0 (d, 1H), 4.48 (s, 2H), 4.38 (dd, 2H), 4.09
(dd, 1H), 2 83 (4, 1H), 2.70 (t, 1H), 2.26 (s, 3H), 2.01 (s, 3H), 1.48 (s, 3H), 1.33 (s, 3H)
; IR (KBr 1n cm-1)- 3309, 1641, 1520, 742; MS (APCI, m/z): 560 (M+H), 514, 296,
265; C32ZH37N304S1. 0.64 H20 Calculated- C67 40, H6.59, N7.37, Observed:
C68.79, H6 49, N7.52; HPLC - Rf (min.) 21.024; Punty- 98%
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Example B17: 3-[3+(2,3-Dimethyl-benzoylamino)-2-hydroxy-4-phenyl-butyryl}-5,5-
dimethyl-thiazolidine-4-carboxylic acid 2-methyl-benzylamide

Sl

Isolated yield 72%, 1H-NMR (400 MHz, dmso-dg)- 5 8.33 (t, 1H), 822 (d, 1H), 7.35 -
6 83 (m, 12H), 5.48 (d, 1H), 5.13 (d, 1H), 5.04 (3, 1H), 4 48 — 4.30 (m, 4H), 4.09 (dd,
1H), 2.84 (d, 1H), 2 70 (¢, 1H), 2.26 (s, 3H), 2.17 (s, 3H), 1 87 (s, 3H), 1.48 (s, 3H),
1.30 (s, 3H) ;IR (KBrmcm-1) 3307, 1640, 1515, 743 , MS (APCL m/z). 574
(M+H), 528, 310, 265; C33HIIN3O4S1. 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-tetrahydro-pyridazine-3-carboxylic scid {1-benzyl-3-
[S,5-dimethyl-4-(2-methyl-benzylcarbamoyl)-thiazolidin-3-yi}-2-hydroxy-3-ox0-
propyl}-amide

Isolated yield: 67%, 1H-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 (d, 1H), 4.4 (s, 1H), 4.30 (m, 3H), 4.17
(dd, 1H), 2.78 (d, 2H), 2.61 (1, 2H), 2 30 (1, 2H), 2.22 (s, 3H), 1 48 (s, 3H), 1.30 (s, 3H)
- IR (KBr in cm-1): 3306, 1650, 1521, 742 , MS (APCI, m/z) 566 (M+H), 520, 265;
C29EISNSO5S1 0.7 H20 Caleulated: C60 23, H6.34, N12.11, Observed. C61.57,

H6 24,N12.38, HPLC . Rf (mn.) 18.455; Punty: 97%



WO 02/100845 PCT/USD2/18548

10

15

20

Example B19: 2,4-Dimethyi-S-0x0-2,5-dihydro-isoxazole-3-carboxylic acid {1-
beaxyl-3-[5,5-dimethyl-4-(2-methyl-beazylcarbamoyl)-thiazolidin-3-yi}-2-hydrexy-
3-oxo-propyl}-amide

Poigrssae

Isolated yield: 73%; 1H-NMR (400 MHz, dmso-dg)* 5 8.91 (d, 1H), 8.35 (1, 1H), 7.30-
7.04 (m, 9H), 5.70 (d, 1H), 5.0 (d, 2H), 4 44 (s + m, 3H), 4.31 (dd, 1H), 4.13 (dd, 1H),
2.91 (s +m, 4H), 2.65 (t, 1H), 2.22 (s, 3H), 1.52 (s, 3H), 1.48 (s, 3H), 1.30 (s, 3H) ; IR
(KBr in cm-1): 3325, 2932, 1729, 1649, 1527, 742 ; MS (APCI, m/z). 581 (M+H),
539, 493, 225; C30H36N406S1 Calculated: C62.29, H5.61, N9.19, Observed. C62.05,
H6.25, N9.65; HPLC : Rf (min.) 19.638, Purity: 100%

Example B20: (R)-3+{(2S,35)-2-Hydroxy-3-{[1<(3-hydroxy-2,4-dimethy}-phenyl)-
methanoyl]-amino}-4-phenyl-batanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic
acid allylamide

-

'H NMR (DMSO-dg) & 8.23 (s, 1H), 8.10-8.03 (m, 2H), 7.33-7.12 (m, 5H), 685 (d, J=
7.7, 1H), 6.51 (d, J= 7.7, 1H), 5.82-5.70 (m, 1H), 5.44 (d. J = 6.8, 1H), 5.22-4.97 (m,
4H), 4.50-4.30 (m, 3H), 3.84-3.60 (m, 2H), 2 84-2.66 (m, 2H), 2.13 (s, 3H), 1.85 (s,
3H), 1.49 (s, 3H), 1.35 (s, 3H); HRMS (ESI) m/ z calcd for C2sHagN;05S (M + H)'
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526 2376, found 526 2380, Anal. Calcd for C23HysNyOsS<02 TFA: C,62.19; H, 6 47,
N, 766 Found: C, 6227, H, 6.78; N, 7.26

Example B21: 3-(2-Hydroxy-3-{[1-(3-hydroxy-2,4-dimetiryl-phenyl)-methyanoyl)-
amino}-4-phenyl-butznoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid prop-2-
ynylamide

s'=<

'H NMR (DMSO-dg) 5 8 40 (t, J = 5.4, 1H), 8.22 (s, 1H), 8.02 (d, J=82, 1H), 7.35-
6.52 (m, TH), 544 (d, J=6 8, 1H), 5.10 (d,J=9.1, 1H), 5 02 (d, J=9.1, 1H), 4.46-
4.40 (m, 2H), 4 40 (s, 1H), 3.86 (s br, 2H), 3 08 (t, 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, 3H); HRMS (ESI) m / = caled for
CaaHaN30sS (M + H)* 524.2219, found 524 2219; Anal Caled for
CagHyN30sS*0.5H;0" C, 63.13; H, 6.43, N, 7.89; §, 6.02. Found- C, 62 80, H, 6.64;
N, 7.71, 8, 5.69.

Example B22; 3-[2-Hydroxy-3-j(1-methyl-1H-pyrrole-2-carbonyl)-amino)-4-
phenylk-butyryl}-5,5-dimethy)-thiazolidine-4-carboxyhe acid 2-chloro-benzylamide

AL

Isolated yield- 50%; 1H-NMR (400 MHz, dmso-d®). 6 40-7 40 (m, 11H), 6 00 (m, 1H),
4.20-5.20 (m, 7H), 3.71, 3.54 (s 3H), 2 70-2.90 (m, 2H), 1 52 (d, /=2 0 Hz, 3H), 1 32
(d, J=2.1 Hz, 3H), MS (APCI, m/z): 570 (M+H)
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Example B23: 3,S-Dlneﬂ|yl-ionmle+nrboxylle aclid {I-benzyl-3-[4-{2-chloro-

P

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=18.5 Hz, 3H),
135 (d, /=62 Hz, 3H); MS (APCI, m/2): 586 (M+H); CxHj3CIN,OsS. 0.42H,0
Calculated- C58.77, H5.75, N9.45, Observed: C58.37, H5.73, N9.19.

Example B24: 3-{2-Hydroxy-3-{(1-methyl-1H-pyrrole-2-carbonyl)-aming})-4-
phenyl-butyryl}-5,5-dimethyl-thiazolidine-4-carboxylic acid 2,6-difluoro-
benzylamide

H R
0 oq}.
L

CLY B X

Isolated yield 75%; 1H-NMR (400 MHz, dmso-d®). 6.40-7.40 (m, 10H), 6.00 (m, 1H),
420-5.20 (m, 7TH), 3.64, 3.61 (s 3H), 2 70-2.90 (m, 2H), 1.52, 1.49 (s, 3H), 1.33, 1.29
(s, 3H); MS (APCL, m/z): 571 (M+H); Co9HxFaN4O4S Calculated: C61.04, H5.65,
N9.82, Observed: C60.86, HS 94, N9 71.
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Example B25: 3,5-Dimethyl-isoxazole-4-carboxylic acld {1-benzy)-3-[4-(2,6-
difluore-benzylcarbamoyl)-5,5-dimethyl-thiazolidin-3-yl}-2-hydroxy-3-ox0-
propyl}-amide

LR

H OoH L

Isolated yield. 75%; 1H-NMR (400 MHz, dmso-d%) 6 60-7 40 (m, 8H), 4.26-5.08 (m,
7H), 2.70-2 90 (m, 2H), 2.32, 2.28 (s, 3H), 2.16, 2.13 (s, 3H), 1 56, 1 53 (s, 3H), 1 37,
134 (s, 3H), MS (APCI, m/z) 587 (M+H); CasHaFaN4OsS Calculated. €59.37,
H5.50, N9.55, Observed- €59.12, H5.88, N9.50

Example B26: 3-{2-Hydroxy-3-[(1-methyl-1H-pyrrole-2-carbonyl)-amino)-4-
phenyk-butyryl}.5,5-dimethyl-thiazolidine-4-carboxylic acid 2-trifluoromethyl-

benzylamide

H
2 (8%
< NN
CN%H OH k} CFs

Isolated yreld: 83%; 1H-NMR (400 MHz, dmso-d%) 6 40-7 60 (m, 11H), 6.00 (m, 1H),
4.20-5.20 (m, 7H), 3.70, 3.54 (s 3H), 2.70-2.90 (m. 2H), 1.52 (s, 3H), 1.36, 1.29 (s,
3H); MS (APCL, m/z): 619 (M+H), C3oH33F3N4O,4S Calcnlated C59 79, HS 52, N9 30,
Observed- C59.42, H5.55, N9.06.
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Example B27: 3,5-Dimethykisoxazole-4-carboxylic acid {1-benzyl-3-{5,5-dimethyl-
4-(2-triflnoromethry}-benzylcarbamoyl)-thiazolidin-3-yi}-2-brydroxy-3-oxo-propyl}-

D

Isolated yield: 93%; 1H-NMR (400 MHz, dmso-d®): 7.05-7.60 (m, 9H), 4.36-5.08 (m,
7TH), 2.70-2.90 (m, 2H), 2.30, 2.21 (s, 3H), 2.15, 2.05 (s, 3H), 1.54, 1.52 (s, 3H), 1.39,
1.32 (s, 3H); MS (APCI, m/z): 619 (M+H); C3gHnF3N(OsS Calculated: C58.24,
H5.38, N9.06, Observed: C57.87, HS.68, N9.02.

Example B28: N-{(18,28)-3(4-Allylearbamoyl-5,5-dimethyl-thizzolidin-3-y1)-1-
benzyl-2-hydroxy-3-oxo-propyl]-nicotinamide

White solid. 'H NMR (DMSO-d¢) & 8.81 (d, J=8.6, 1), 8.77 (d, /= 62, 1H), 8.12 (m,
1H), 7.99 (m, 1H), 7.63 (m, 1H), 7.32-7.12 (m, 7H), 5.78 (m, 1H), 5.18 (m ,2H),
4.56(m ,3H), 4 40 (m, 4H), 2.87-2.67 (m, 2H), 1.49 (s, 3H), 134 (3, 3H); Anal
(CasHzN,O,S=0.5 Hz00.5 TFA) calculated C (57.65), H (6.36), N (10 19), found C
(57.73), H (5.91), N (10.15). HRMS (ESI) m/z calcd for 483.2075, found 497.2066.
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Example B29: 3-[2-Hydroxy-3(4-methoxy-2-methyl-benzoylamino)-4-phenyl-
butyryl]-S,5-dimethy)-thisxolidine-4-carboxylic acid 2-methyl-benzylamide

Ueaenssas

Isolated yield: 56% 'H NMR (400 MHz, DMSO-d¢)- 3 8.32 (¢, 1H), 8.09 (d, 1H), 7.33-
727 (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,
1HD, 4.99 (d, 1H), 4.49 (s, 2H), 4.41-4.36 (m, 2H), 4.10 (dd, 1H), 3.71 (5.3H), 2 B4-2.8]
(m, 1H), 2.72 (t, 1H), 2.24 (s, 3H), 2 07 (s, 3H), 1.48 (s, 3H), 1.33 (s, 3H), MS-APCI
(m/z+) 326, 590 (M+H). HPLC: Rftmn) 21.26; Punty: 100%; CisHyN30sS,0 4
H;O: caled. C66.40, H6.72, N7.04, found: C66.38, H6.71, N6.94.

Example B30: (R)-3-{(285,35)-2-Hydroxy-4-pheny}-3-[(1-o-tolyl-methanoyl)-
amino}-butanoyl}-5,5-dimethyl-thiazelidine-4-carboxylic acid propylamide

Q o o
G
Hoon (XN

IR (neat, cm™) 3318, 2964, 1642, 1530, 1445, 1372, 'H NMR (DMS0) 5 821 (d, /=
8 4, 1H), 7.90 (1, J=5 6, 1H), 7.35-7 07 (m, 9H), 5.45 (d, /=6 8, 1H), 5.09 (d,J=9.2,
1H), 5 00 (d, J =92, 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), 082 (1, J=
7.5, 3H), HRMS (ESI) m / 2 calcd for C7HagN:04S (M + H)' 4982424, found
498.2427.
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Example B31: (R)-3-((25,35)-3-{[1-(3-Finoro-2-methyl-phenyl)-methanoyl]-
smino}-2-lrydroxy-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid
propylamide

C)H ON_-iN/\/

White solid: 'H NMR (DMSO) 3 8.34 (d, J=8.1, 1H), 7.91 (t, J=5.9, 1H), 7.40-7 10
(m, 7H), 6.93 (4, J= 6.9, 1H), 5.51 (d, J=6 2, 1H), 5.08 (d, /= 8.8, 1H), 5.00 (d, J=
8.8, 1H), 4.50-4.39 (m, 2H), 4.38 (s, 1H), 3.00 (dd, J=12.3, 5.9, 2H), 2.90-2.60 (m,
2H), 1.89 (s, 3H), 1.49 (s, 3H), 1.40-1.34 (m, 2H), 1 34 (s, 3H), 0.82 (t, /= 7.7, 3H),
HRMS (ESI) m / z caled for CxHasN3O4FS (M + H)* 516.2332, found 516.2339.

Example B32: (R)-3<(28S,3S)-3-{[1-(3-Fluoro-2-methyl-phenyl)-methanoyl}-amino}-2-
hydroxy-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid 3-methoxy-
benzylamide

WYV, S

White solid: 'H NMR (DMSO) 8843 (t,/=59, 1H), 8 34 (d, J=8.1, 1H), 7.31-6.72
(m, 12H), 5.57 (d, J= 6.8, 1H), 5.12 (d, J=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 (8, 3H), 2.95-2.62 (m, 2H), 1.90 (s, 3H), 1.49
(s, 3H), 1.34 (s, 3H); HRMS (ESI) m / z caled for CHyN;OsSF (M + H)* 594.2434,
found 594.2438.
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Example B33: (R)-3-((2S,38)-3-{I1(3-Flnoro-2-methyl-pheny])-methanoyl}-
amino}-Z-hydrosy-4-phenyl-butanoyl)-5,5-dimethyl-thiazolidine-4-carboxylic acid
allylamide

B

White solid. 'H NMR (DMSO) 5 8 34 (d, J=8 3, 1H), 8.10 (t, J=5 7, 1H), 7.40-6.90
(m, BH), 5.81-5.69 (m, 1H), 5.54 (d, J= 6.6, 1H), 5.30-4.90 (m, 4H), 4 50-4.35 (m,
3H), 3.80-3 65 (m, 2H), 2.90-2.60 (m, 2H), 1 89 (s, 3H), 1.49 (s, 3H), 1 35 (s, 3H),
HRMS (ESI) m / z calcd for CoHxN;O4SF (M + H)* 514.2182, found 514 2176

Example B34: 3-[(2S,3S)-2-Hydroxy-3-(3-bydroxy-2,5-dimethyl-benzoylamino)4-
phenyl-butyryl]-5,5-dimethyl-thiszolidine-4-carboxylic acid allylamide

'H NMR (DMS0-dg) 5 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), 520 (dd,J=17.2, 1 6, 1H), 5.11 (d, /=92, 1H),
502 (dd,J=102, 1.5, 1H), 5.00 (d, J=9 1, 1H), 4 46-4 37 (m, 3H), 3.79 (ddd, J =
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), 2.7
(dd, 7= 11.6, 10.7, 1H), 2.16 (s, 3IH), 1 76 (s, 3H), 1.51 (s, 3H), 1 36 (s, 3H); Apal.
Caled for CasHasN4Os8+0 3H;0: C, 6332, H, 676, N, 7.9, Found C, 63.35, H, 6.70;
N, 7.71.
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Example B35: 3-[(28,38)-3-(5-Fluoro-3-hydroxy-2-methyl-benzoylaminoe)-2-
hydroxy-4-phenyl-butyryl}-5,5-dimethyl-thinzolidine-4~carboxylic acid allylamide

NEREE S

"H NMR (DMSO-d¢) 5 9 94 (s, 1H), 8.23 (d, /=82, 1H), 8.10(t, J= 5.6, 1H), 7.33-
7.17 (m, 5H), 6.58 (dd, /= 10.6, 2.5, 1H), 6.32 (dd, /= 8.8, 2.5, 1H), 5.78 (m, 1H),
5.54 (brs, 1H), 521 (dd4,7=17.2, 1.7, 1H), 5.10(d, J=9.1, 1H), 5.03 (dd, /= 10.2,
1.5, 1H), 5.01 (d, J=9.1, 1H), 4.50-4.42 (m, 3H), 3.78 (ddd, J= 159, 5.4, 5.4, 1H),
3.63(ddd, /=159, 54, 53, 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 CnHFN;058<0.3H,0 :
C, 60.61, H, 6.14; N, 7.85, Found. C, 60.63; H, 6.08; N, 8.07.

Example B36: (R)-3-((25,3S)-3-{[1-(3-Fluoro-2-methyl-phenyl)-methanoyl]}-

amino)-2-hydroxy-4-phenyl-butanoyl)-5,5-dimethyl-thiszolidine-4-carboxylic acid
2-methyl-benzylamide

‘ﬁlﬂ S (kA ’b

H NMR (DMSO) & 8.85-8.35 (m, 28), 7 38-6.90 (m, 12H), 5.55 (d, J =55, 1H), 5.12

(d, J=92, 1H), 5.01 (d, J=9.2, 1H), 4.58-4.32 (m, 4H), 4 10 (dd, J= 15.0, 4 6, 1H),
2.92-2.62 (m, 2H), 2.24 (s, 3H), 1.90 (s, 3H), 1.49 (s, 3H), 1.34 (s, 3H); HRMS (ESI) m
/ z caled for CyyHyN;04FS (M + H)' 578.2489, found 578.2486; Anal Caled for
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CntlagN3OFS+0.2 EtOAe. C, 66.17; H, 6.37; N, 7.06. Found: C, 66.30; H, 6.54, N,
674

Example B37: (R)-3-((25,35)-3-{|1(4-Fluore-2-methyl-phenyl)-methanoyl]-
amino}-2-hydroxy-4-phenyl-butanoyl)-5,5-dimethyl-thisxolidine-4-carboxylic acid
2-methyl-benzylamide

White sohd- 'H NMR (DMSO) 5 8.40-8.30 (m, 2H), 7.35-6 90 (m, 12H), 5.53 (d, J=
68, 1H), 5.13 (d, J=90, 1H), 5.00 (d, /=9 0, 1H), 4 48 (s, 1H), 4.47-4 45 (m, 2H),
4,38 (dd, J=15 0, 5.9, 1H), 4.10 (dd, J= 15.0, 4.8, 1H), 2 90-2.62 (m, 2H), 2.24 (s.
3H), 2 04 (s, 3H), 1 48 (s, 3H), 1.33 (s, 3H), HRMS (ESI) m / z caled for C3HyN3OSF
(M + H)* 578.2463, found 578 2489

Example B38: Nicotinic acid 3-](15,28)-3-((R)-4-allylcarbamoyl-5,5-dimethy}-

thiazolidin-3-yl)-1-benzy)-2-hydroxy-3-0xo-propylcarbamoyl]-2-methyl-phenyl
ester

i

White solid: "H NMR (DMSO) 5 9.26 (dd, J= 2.0, 0.9, 1H), 8.90 (dd, J=5 6, 2.0,
1H), 8.47 (dt, J=7.9, 2 0, 1H), 8.40 (d, /= 8.2, 1H), 8.1 (t, J= 5.7, 1H), 7.65 (ddd, J =
79,56,0.9, 1H), 7 40-7.10 (m, 8H), 5 82-5.68 (m, 1H), 5 6 (d, J=6.2, 1H), 5.30-4 %0
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(w0, 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, 3H), 1.34 (s, 3H).

Example B39: (R)-3-[(28,3S)-2-Hydroxy-3-(4-kydroxy-2-methyl-bemzoylamino)-4-
phenyl-butyryl)-5,5-dimethyl-thiszolidine-4-carboxylic acid 2-methyl-benzylamide

JE¥s S

White solid: 'H NMR (DMSO) 5 9.55 (s, 1H), 832 (t, /= 4.9, 1H), 8.00 (d, /= 8.4,
1H), 7.36-7.00 (m, 10H), 6.54-6.48 (m, 2H), 5.44 (d, /= 6.6, 1H), 5.13 (d, /=92, 1H),
4.99(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), 225 (s, 3H), 2.04 (s, 3H), 1.49 (s, 3H), 1.33 (s, 3H); Anal. Calcd for
CaHyMN3058+0.25 HO: C, 66 24, H, 6.51, N, 724 Found: C, 66.25; H, 6.55; N,
7.35

Example B40: 6-Amino-pyridine-2-carboxylic acid {(15,2S)-1-benzyl-3-[(R)-5,5-
dimethyl-4- (2-methyl-benzylcarbamoyl)-thiazolidin-3-yl]-2-hydroxy-3-oxo-

propyl)-amide

'H NMR (DMSO-d¢) 5 8.4 (d, 1H,J=5 6), 8.36 (d, 1H, J=9.3), 7.69-749 (¢, I1H, J=
7.7), 7.34-7.06 (m, 10H), 6.61 (d, 1H, J=8.4), 6.27 (br 5, 2H) 5.47 (4, 1H, J="7.1),
5 00 (m, 2H), 4.54-4.43 (m, 2H), 4.50 (s, |H), 4.38 (dd, 1 H,J=6.4, 15 2), 4.19 (dd,



WO 02/100845 PCTUSOY/

10

15

20

-103 - 9

1H, J=4.6, 14 7), 2.87-2.65 (m, 2H), 228 (s, 3H), 1.53 (s, 3H), 1.38 (s, 3H). Exact
mass calculated for CsgHagNsO4S (M + H)* 5622488, found 562 2493

Example B41: {(15,28)-1-Benzyl-3-[(R)-5,5-dimethyl-4-(2-methyl-
benzyicarbamoyl)-thiszolidin-3-y1]-2-hydroxy-3-oxo-propyl}-2,3-dichloro-

by,

AR

'H NMR (DMSO-ds) 5 8.89 (d, 1H, J=8.42), 840 (t, 1H,J=55),8.38 (d, 1H, /=
4.8), 7.30-7.08 (m, 10H), 5.58 (d, 1H, J=".3), 5.07 (d, 1H,J= 8.8),5.00 (d, IH, J=
8.8), 4 54-4.50 (m, 1H), 4.51 (s, 1H), 4 43-4.36 (m, 2H), 4.16 (dd, 1H, J=5.1, 15.0),
2.89-2.85 (m, 1H), 2 71-2.63 (m, 1H), 2.26 (s, 3H), 1.50 (s, 3H). 1 35s (s, 3H) Exact
mass calculated for C3oHasN4O(SCl; (M + H)" 615 1600, found 615 1581 Anal Caled
for C3oH33N4O(SCly. C, 58 54, H, 5.24, N, 9.10 Found. C, 58.48, H, 5.10; N, 8 80.

Example B42: {(15,2S5)-1-Benzyl-3-[(R)-5,5-dimethyl-4-(2-methyl-
benzyicarbamoyl)-thiazolidin-3-yl]-2-hydroxy-3-oxo-propyl}-3-chloro-
isonicotinamide

'H NMR (DMSO-ds) 5 8 82 (d, 1H, J=8 6), 8 62 (s, 1H), 8 52 (d, 1H,/=49), 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 (4,
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1H, J=9.0), 4.56-4.49 (m, 1H), 4.51 (3, 1H), 4.44-4.37 (m, 2H), 4.15 (dd, 1H, J=5.1,
15.0), 2.88-2.83 (m, 1H), 2.74-2.65 (m, 1H), 2.26 (s, 3H), 1.50 (s, 3H), 1.35s (s, 3H).
Exact mass calculated for CHzN/O.SCI (M)* 581.1989, found 581.1983.

Example B43: (R)-3-(28,38)-2-Hydroxy-3-(3-hydroxy-2,5-dimethy}-
benzoylamino)-4-phenyl-butyryl]-5,5-dimethyl-thinzolidine-4-carboxylic acid 2-
methyl-benzylamide

'H NMR (DMSO-dg) 5 924 (s, 1H), 8.31 (t, /= 5.6, 1H), 8.10 (d, /=82, 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),
226 (s, 3H), 2.16 (s, 3H), 1.77 (s, 3H), 1.50 (s, 3H), 1.35 (s, 3H), HRMS (ESD) m / z
caled for CasHygNsOsS (M + H)* 590.2689, found 590.2676; Anal. Caled for
CasHiN;058+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-{(15,28)-1-Benzy}-3-[5,5-dimethy)-4-(2-methyl-

benzylearbamoyl)-thiazolidin-3-yl]-2-hydroxy-3-oxo-propyl}-2-methyl-
nicotinamide

ksfv
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White sobd 'H NMR (DMSO-d¢) & 8.53-8.33 (m, 2H), 7.47 (4, J=7.82, 1H), 7.38-
7.10 (m, 12H), 5 62 (d, J= 7 94, 1H), 5.18 (dd, J = 9.6, 7.6, 2H), 4.43-4 37 (m, 3H),
417 (dd, J=7.81, 6.99, 1H), 2.87-2.67 (m, 2H), 2.28 (s, 3H), 2.21(s, 3H), 1.49 (s 3H),

_1.34 (s, 3H), Anal (C;HyeN4O4S1 0 H;O 1 0 MeCN) calculsted 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 561.2544,
found 561 2556

Example B45: Pyridine-2-carboxylic acid{(18,28)-1-benzyl-3-|5,5-dimethyl-4-(2-
methyl-benzyicarbamoyl)-thiszolidin-3-yl]-2-hydroxy-3-exo-propyl}-amide

Whte solid: 'H NMR (DMSO-d¢) 5 8 89 (d, J=7 86,), 8 66 (d.J=4 2, 1H), 8.39 (1, J
= 6.54, 1H), 7 89 (m 2H), 7.32-7 12 (m. 9H), 5 68 (d, J= 7.28, 1H), 5.03 (dd J=9.7,
8.3, 2H), 4 56(m 3H), 4.40 (d, J= 7.5, 1H), 4.35 (d, J = 7.5, 1H), 4.21 (4, /=6 7, 1H),
2 87-2 67 (m, 2H), 2.25 (s 3H), 1.49 (s, 3H), 1 34 (s, 3H), Anal (CyoHaN,0,S0.1
H,0 +0.1 EtOAc) calculated C (65.52), H (6.33), N (10.05), found C (65 78), H (6 69),
N (9 66). HRMS (ESI) m/z calcd for 547.2380, found 547.2373.

Example B46: Pyridine-2-5-hydroxy-carboxylic acid{(1S,2S)-1-benzyl-3-[5,5-

dimethy}-4-(2-methyl-benzylcarbamoyl)-thiazolidin-3-yl}-2-bydroxy-3-exo-
propyl}-amide

e
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White solid: "H NMR (DMSO-d¢) 58.89 (4, J=7.9, 1), 8.66 (4, J= 4.2, 1H), 839 (1, J
= 6.54, 1H), 7.89 (m 2H), 7.32-7.12 (m, 9H), 5.68 (d, J="72, 1H), 5.03 (dd J=9.7, 83,
2H), 4.56(m 3H), 4.40 (d, J= 7.5, 1H), 435 (d, J= 7.5, 1H), 421 (d,J=6.7, 1H), 2.87-
2.67 (m, 2H), 2.25 (s 3H), 1.49 (s, 3H), 1.34 (3, 3H); Anal. (CsoH3N,055+0.5 H0 «0.5
EtOAc) calculated C (62.29), H (6.42), N (9.91), found C (62.53), H (6.84), N (10.10).
HRMS (EST) m/ caled for 563.2325, found 563.2328.

Example B47: N-{(15,2S)-1-Benzy}-3-[5,5-dimethyl-4-(2-methyl-benzylcarbamoyl)-
thiazolidin-3-yi}-2-hydroxy-3-oxo-propyi}-nicotinamide

O 0 O
SRR TERS

White solid 'H NMR (DMSO-de) 5 8.89 (d, J= 7.9, 1H), 8.66 (d, J=42, 1H), 8 39 (1,
J=6.54, 1H), 7.89 (m 2H), 7.32-7.12 (m, SH), 5.68 (d, J=7.3, 1H), 5.03 (dd J=9.7,
8.3, 2H), 4.56(m 3H), 4.40 (d, J=7.5, 1H), 4.35 (d, J= 7.5,1H), 4.21 (d, /= 6.7,1H),
2.87-2.67 (m, 2H), 2.25 (s 3H), 1.49 (s, 3H), 1 34 (s, 3H); Anal (C3oHN4O.S+0.5
H20 +0.5 McCN) calculated C (64.61), H (6.39), N (10 94), found C (65.02), H (6 58),
N (10.90). HRMS (ESI) m/ calcd for 5472372, found 547.2379.

Example B48: N-{(1S,2S)-1-Benzyl-3-{5,5-dimethyl-4-(2-methyl-benryicarbamoyl)-
thiazolidin-3-yl]-2-hydrexy-3-oxo-propyl}-nicotinamide

"ﬂﬂgﬂg‘%ﬂ
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White solid '"H NMR (DMSO-d¢) 8 8.89 (d, /=79, 1H), 8 66 (d, J= 4.2, 1H), 839 (¢,
J= 654, 1H), 7.89 (m 2H), 7.32-7.12 (m, 9H), 5.68 (d, J="7.28, 1H), 503 (&d J=97,
8.3, 2H), 4.56(m, 3H), 440 (d, J="7.5, 1H), 435 (d, J= 7.5, 1H), 421 (4, /=6.7, 1H),
2 87-2.67 (m, 2H), 2.25 (s 3H), 1 49 (s, 3H), 1.34 (s, 3H); Anal (CyoHsNiOsS+1.3

5 H;0) calculated C (61.42), H (6.32), N (9.49), found C (61.64), H (6.17), N (9.12).
HRMS (ESI) m/z calcd for 563.2326, found 563.2328.

Example B49: N-[(18,2S)-3-(4-Allylearbamoyl-5,5-dimethyl-thiazolidin-3-yl)-1-
benzyl-2-hydroxy-3-oxo-propyl]-2-methyl-nicotinamide

'é} OH ,‘s’(

White sobd 'H NMR (DMSO-de) § 8 58 (m, 1H), 8.29 (d, J=7.54, 1H), 7 78 (d, J =
7.88, 2H), 732-7.12 (m, 7H), 5.78 (m, 1H), 5 18 (dd J=9.7, 8 3, 2H), 4 56(m, 3H),
15 440 (m, 4H), 2.87-2.67 (m, ZH), 2 25 (s 3H), 1 49 (s, 3H), 1.34 (s, 3H), Anal
(CasHzNJO4S*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 calcd for 497 2232, found 497.2223

10
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Genera] Methods C
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The synthesis of compounds with the general structure 24 is as follows. The boc-

5  protected carboxylic acids 20a-f are coupled to the requisite amines 2 to yield amino
amides 23 using a two step process The process includes treatment of 20 with 2 in the
presence of either diphenyl chlorophosphate or EDCI, followed by exposure to HCI or
methane sulfonic acid. Final compounds 24 are obtained by a DCC-mediated coupling
of 23 and 4 followed by deprotection of the P2 phenol. Final compounds were purified

10  cither by flash chromatography or preparative HPLC.

Additional General Method C
_i 0 0
WE A — >L°*n D/l" *
OH
23 15

(o] 0
P _)L Ry oo 8
N OHGE) zz e Gﬂza
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The synthesis of compounds of the general structure 31 (where P2 15 not 2-
methyl-3-hydroxy benzamide) is as follows. Amino amides of the general structure 23
were coupled to the Boc-acud intermediate 15 using DCC coupling conditions. The
resultng intermediate 29 was deprotected under acidic conditions to yield amine of the
general structure 30. Fmal compounds were obtained by modification of amine 30 by
methods described in Genernl Methods B section to give P2 amides and ureas,

Methods used for synthesis of compounds with P1 variations.

EDCI coupling ~ To a solution of acid, amine and HOBT in CH;Cl; was added
EDCI and the solution stured overmight 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 wrth saturated NH,CI (2x), saturated NaHCO; (2x),
brine (1x), dried with MgSO, and concentrated m vacuo The crude used without
further purification unless otherwise noted.

DCC coupling — A solution of acid, armne and HOBT was prepared in ethyl
acetate To the soluhon was then added DCC in an EtOAc solution at 0 °C and the
muxture was stured overmight at room temperature. The muxture was filiered and the
filtrate was concentrated in vacuo The residue dissolved mn ethyl acetate washed with
saturated NH,Cl (1x), saturated NaHCO; (1x), brine (1x), dried over Na;SO, and
concentrated mn vacuo. The crude was used without further purification unless
otherwise noted.

4N HCI Boc deprotecton — To a solution of Boc-amine in dioxane was added
4N HCI solution 1n dioxane and the solution stured overmght at room temperature. The
solution was poured mto saturated NaHCO, and the product was extracted into ethyl
acetate. The organic solution was washed with brine, dned over Na;SO, 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 cthyl acetate at 0
°C was added methane sulfomc acid and the solution stirred 3-6 h at room temperature
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;
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and brine, dried over Na;SO4 and concentrated in vacuo. The crude used without
further purification unless otherwise noted.

KCN Phenolic acetate deprotection — A solution of phenolic acetate apd XCN in
ethanol was hested st 50 °C overnight. 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.

NaOMe/MeOH Phenolic acetste deprotection - 0.5 N NaOCH;/MeOH Phenolic
acetate deprotection —A solution of phenolic acetate in EtOAc and methanol was cooled
t0 0°C in an ice bath. 0.5 N NaOCHyMeOH was then added dropwise and then stirred
at 0 °C for 1.5-2 hrs following addition. Additional EtOAc was then added, the .15 N
HCI (4.5 eq.) added dropwise. The phascs were separated and organic phase washed
with 2.5% NazCO; aqueous solution, then with 0.1 N HCl/brine (2:1), followed with
brine, dried with MgSO, and concentrated in vacuo. The resulting residue subjected to
flash silica gel chromatography to afford the desired product unless otherwise noted.

HCU/MeOH Phenolic acetate deprotection — To a solution of phenolic acetate in
methano] was added 4N HCl in dioxane and the solution stirred at room temperature ca.
4 b. 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.

Fragments of the General Structure 20.

j‘oj’LmJ,(iou >l‘o’?LN oon >L°i N—{%‘OH >Loin-_)Lon
4 o
20c 20d 20e 201
Source of Boc-carboxylic Acids 20a-f

Boc-acids 20a and 20b were prepared following the procedure of Demange, L.;
Ménez, A.; Dugave, C. Tet Lett 1998, 39, 1169.
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Boc-acids 20¢, 20d, 20e¢ and 20f were prepared following the procedure of
Karanewsky, D, etal. J Med Chem. 1990, 33, 1459.

Specific Method C

Example C1: (S)-44-Difiuoro-1-](28,38)-2-hydroxy-3-(3-hydroxy-2-methy}-
benzoylamino)-4-phenyl-butyryll-pyrrolidine-2-carboxylic acid 2-methyl-
benzylamide.

EYc N

The title compound was prepared according to general methods using the comresponding
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
give the crude Boc-amude (MS-APCI (m/z+) 355, 255) (1.35 g 3.8 mmol). The Boc
was removed using the general 4N HCI Boc deprotection. 4N HCI 1n 1,4-dioxane (5
mL), 1,4-dioxane (5 mL) The result was amino amude of general structure 23 Isolated
yield 0.79 g (71%, 2 steps). 'H NMR (400 MHz, DMSO-dj): 5 9.02 (t, 1H), 7.24-7.14
(m, 4H), 4 55 (t, 1H), 4 35 (dd, 1H), 4 30 (dd, 1H), 3.73 (m, 2H), 2 94 (m, 2H), 2 52
(m, 1H), 2.27 (s, 3H), '°F NMR (376 MHz, DMSO-dg): 8 -95.3 (dq, /=235, 15 Hz,
1F), -96.5 (dg, J = 235, 12 Hz, 1F), MS-APCI (m/z+). 255.

Amuno anude 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, 038 mmol), DCC (78 mg, 0.38 mmol), TEA (50 L, 0 36 mmol), CH,Cl, (10 ml).
The crude was punfied by chromatography eluted with 10% acetone in CH,Cl..
Isolated yield. 0.13 g (63%). MS-APCI (m/z+) 608 Ths matenal was subjected to the
general KCN phenolic acetate deprotection conditions (130 mg, 0.21 mmol), KCN (1
mg, 15 pmol), ethanol (10 mL). The crude was precipitated from diethyl ether and
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ethyl acetate with hexanes at —78 °C. Isolated yield: 0.10 g (84%). "H NMR (400
MHz, DMSO-dg): & 9.37 (s, 1H), 8.36 (t, 1 H), 8.16 (d, 1H), 7.32-7.09 (m, 9H), 6.93 (¢,
1H), 6.76 (d, 1H), 6.54 (d, 1H), 5 49 (d, 1H), 4.66 (dd, 1H), 4.34-4.15 (m, 6H), 2.85-
2.67 (m, 3H), 2.40 (m, 1H), 222 (s, 3H), 1.79 (s, 3H); "F NMR (376 MHz, DMSO-d):
5 -98.7 (m, 2F); MS-APCI (m/r+): 566; HPLC Purity: 100%; Rf (min.) 19.01; Anal.
C31Ha3sN;OsF2+0.3 H;0 C, H, N caled: C65.21, H5.93, N7.36; found: €65.11, H5.90,
N7.17.

Example C2: (28,4R)-4-Fluoro-1-{(28,3S)-2-hydroxy-3-(3-hydroxy-2-methy}-
benzoylamino)-4-phenyl-butyryl]-pyrrolidine-2-carboxylic acid 2-methy}-
benzylamide

SR

Isolated material was subjected to flash silica gel chromatography, eluting with
EtOAc/hexanes (50/50) then with EtOAc EtOAc/hexanes (4.1) to afford the title
compound 'H NMR (400 MHz, DMSO-dg): 5 9 37 (s, 1H), 8.46 (t, 1 H), 821 (d, 1H),
7.34 (d, 2H), 7.26 (d, 2H), 7.21 (t, 2H), 7.15-7.07 (m, 3H), 6.94 (t, 1H), 6.76 (d, 1H),

6 56 (d, 1H), 5 51 + 5.38 (bs + bs, 1H), 5 06 (d, 1H), 4.58 (t, IH), 4.45 (dd, 1H), 4 35-
427 (m, 2H), 421-4.09 (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 (3, 3H); MS-APCI (m/z+). 548; HPLC: R{min.) 18.72;
Purity: 96%. Anal Cs;HyN;OsF-0 3 HzO caled- 67.33, 631, 7.60, found: 67.37, 6.25,
7.35.
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Example C3: (28,45)-4-Fluoro-1-[(25,38)-2-hydroxy-3-(3-hydroxy-2-methyl-
benzoylamino)-4-phenyl-butyryl]-pyrrolidine-2-carbexylic acid 2-methyl-

benzylamide

Isolated material was subjected to flssh silica gel chromatography, 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 (t, 1 H), 7.29 (d, 2H), 7.23 (1, 2H),
7.18-7.13 (m, 2H), 7.10-7.04 (m, 3H), 6.90 1, 1H), 6 75 (d, 1H), 6.52 (d, 1H), 5.55 (d,
1H), 5 45 + 5.32 (bs + bs, 1H), 4.54 (d, 1H), 4.42-4.36 (m, 1H), 4.29-4.40 (m, 5H), 2.98
(t 1H), 2.73 (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;HN;OsF-0.5 H;0 calcd. 66.89,
6.34,7.55, found: 66.85, 6.22, 7.41

Example C4: (S)-34(2S,3S)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-ozazolidine-4-carboxylic acld 2-methyl-

benzylamide
NEYc B

White solid; 'H NMR (DMSO-d¢) 59 36 (s, 1H), 8.80 (dd, /=8 8,4 8, 1H), 830 (1, /=
55, 1H), 8.12 (d, J= 8.6, 1H), 7.30-7 13 (m, 9H), 6.96 (t, /= 7.9, 1H), 6.76 (d,J= 1.9,
1H), 6.55 (d, J= 7.2, 1H), 5.74 (d, J=8 8, 1H), 5.31 (d, J=3.8, 1H), 523 (d, /= 4.2,
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),
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1.78 (s, 3H), HRMS (ESI) 7 / £ calcd for CaH3N304 (M + H)* 532.2448, found
532.2450.

Example CS: (48,5R)-3-((25,35)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-
methanoyl]-amino}-4-phenyi-butanoyl)-5-methyl-oxazolidine-4-carboxylic acid 2-
methyl-benzylamide

0 o o ,
A
KL
White solid, lHNMZR(DMSO-(I.) 3938 (s, 1H), 8.51 (t,J=60, 1H),8.15(d, /=84,
1H), 7.33-7.13 (m, 9H), 6 96 (t, /=7 7, 1H), 6 79 (d, /=82, 1H), 6.58 (4, J= 7.3, 1H),
5.69 (d,J=5.7, 1H), 5.50 (4, /= 4.6, 1H), 5.10 (4, 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 (ESI) m / z caled for CaHyN;05 (M + H)* 546.2604, found 546.2595.

Example C6: (5)-3-((28,35)-2-Hydroxy-3-{[13-hydroxy-2-methy}-phenyl)-
methanoyl}-amino}-4-phenyl-butanoyl)-5,5-dimethyl-oxazolidine-4-carboxylic acid

2-methyl-benrylamide

peggiecge

Whte solid; 'H NMR (DMSO-de) 5 9.34 (s, 1H), 8.32 (1, /= 5.8, 1H), 8.11 (/=9.0,
1H), 7 31-7.10 (m, 9H), 6.93 (t, J= 7.9, 1H), 6.76 (d, J=8.1, 1H), 6.55 (d,/=6.5, 1H),
5.73(d,J=4.0, 1H), 546 (d,J=4 1, 1H), 523 (d, /=39, 1H), 4.39-4.32 (m, 2H),
4.18 (m, 3H), 2.92 (m, 1H), 2 69 (m, 1H), 2.27 (s, 3H), 1.81 (s, 3H), 1 28 (3, 3H), 1 18
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(s, 3H); HRMS (ESI) m / = calcd for CoHaaNyOg (M + H)* 560.2761, found 560.2759,
Anal. Caled for CzH3N3O¢0.5 H0: C, 67.59, H, 6.74; N, 7.39. Found C, 67.74, H,
6.75,N, 7.16.

Example C7: (S)-3-((28,35)-2-Hydroxy-3-{[1-(3-hydroxy-2-methyl-pheuyl)-
methanoyl}-amino}-4-phenyl-butanoyl)-5,5-dimethyl-oxszolidine-4-carboxylic acid
propylamide

'H NMR (DMSO-dg) 5 937 (s, 1H), 8 12 (d, /= 9.3, 1H), 7.93 (t, J=5 6, 1H), 7.34-
7.18 (m, 5H), 696 (t, /=81, 1H), 6.79 (d, /=8 1, 1H), 6.56 (d,J= 7.1, 1H), 5.73 (d, J
=62, 1H), 5 44 (d, J=4 0, 1H), 5.24 (4, J=3 8, 1H), 4.36 (m, 1H), 4 18 (m, 1H), 4 11
(s, 1H), 3.10-2.92 (m, 3H), 2.75-2 66 (m, 1H), 1.80 (s, 3H), 1 46-1.39 (m, 2H), 1.31 (s,
3H), 1 22 (s, 3H), 0.86 (t, /= 7.2, 3H); HRMS (ESI) m / z calcd for CzHseN;Og (M +
H)* 498.2604, found 498.2590.

Example C8: (48,58)-3-((28,35)-2-Hydroxy-3-{{1-(3-hydroxy-2-methyl-phenyl)-

methanoyl]-amino}-4-phenyl-butanoyl)-5-methyl-oxazolidine-4-carboxylic acid 2-
methyl-benzylamide

RO

Whte solid; ‘H NMR (DMSO-d¢)  9.36 (s, 1H), 826 (t, J=5.5, 1H), 809 (d, /=88,
1H), 7.30-7.08 {m, 9H), 6 93 (1, J=7.7, I1H), 6 76 (d,J=7 9, 1H), 6.56 (d, /= 7.5, 1H),
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5.72(d,J=64, 1H), 5.55 (d, J= 3.7, 1H), 5.08 (4, J= 1.8, 1H), 4.40-4.33 (m, 3H),
4.26-4.11 (m, 3H), 3.10-2.89 (m, 1H), 2.78-2 67 (m, 1H), 2.26 (s, 3H), 1 78 (s, 3H),
1.15 (d, J=6.2, 3H); HRMS (ESI) m / = calcd for C3;H3N>0s (M + H)* 5462604,
found 546.2592.

Example C9: (8)-3+(2S,35)-2-Hydroxy-3-{|1<(3-hydroxy-2-methry}-phenyl)-
methanoyl]-amino}-4-phenyl-butanoyl)-5,5-dimethyl-oxazolidine-4-carboxylic scid

5-fluoro-2-methyl-benzylamide

”“(Sin mo,::;fiu“(b

White solid; '"H NMR (DMSO-de) 8 9.35 (s, 1H), 841 (t, J=56, 1H), 812 (d, J=8.9,
1H), 7 28-7.08 (m, 8H), 6 95-6.90 (m, 1H), 6.76 (d, /=8.1, 1H), 6 55 (d, J=17.2, 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),
4.20-4.10 (m, 3H), 3.00-2.60 (m, 2H), 2.22 (s, 3H), 1.77 (s, 3H), 130 (s, 3H), 1.19 (s,
3H), Anal. Caled for CoHagNiO6F- C, 66 54, H, 6.28, N, 7.27 Found. C, 66.37; H,
620, N, 7.21.

Example C10: (S)-3-((2S,35)-2-Bydroxy-3-{[1-(3-hydroxy-2-methyl-phenyl)-

methanoyl}-amino}-4-phenyl-butanoyl)-5,5-dimethyl-oxazolidine-4-carboxylic acid
cyanomethyl-amide

“éiu o: z;%u’\..
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White solid; '"H NMR (DMSO-dg) 59 36 (s, 1H), 8.72 (1, J=5 3, 1H), 8.11 (d,J=9.0,

1H), 7.29-7.16 (m, 5H), 6.94 (1,/=7 7, 1H), 6.76 (4, /=8 1, 1H), 6.50 (d, /= 7.5, 1H),

5.85 (d,J=6.0, 1H), 549 (d, /=40, 1H), 5.23 (d, J=3.9, 1H), 4.35 (m, 1H), 4.18-

4.12 (m, 3H), 4.11 (s, 1H), 2.92 {m, 1H), 2 70 (m, 1H), 1.76 (s, 3H), 1.29 (s, 3H), 1 19
5 (s, 3H), HRMS (ESI) m/ z caled for CagHNsOg (M + H)" 495.2244, found 495.2239.

Example C11: (8)-3-((2§,35)-3-{[1-(3-Fluoro-2-methyl-phenyl)-methanoyl}-
amino}-2-hydroxy-4-phesyl-butanoyl)-5,5-dimethyl-oxazolidine-4-carboxylic acid
2-methy)l-benzylamide

NEY

'H NMR (DMSO0-de) 5 8.34 (m, 2H), 7 30-7.13 (m, 11H), 6.95(d, /=71, 1H), 5.82(d,

J=64, 1H), 5.45 (d,J=3.9, 1H), 5.23 (d, J= 4.0, 1H), 4 38-4 31 (m, 2H), 4 18-4.15
15  (m, 3H), 2.96 (m, 1H). 2.67 (m, 1H), 2 26 (s, 3H), 1.87 (s, 3H), 1.28 (s, 3H), 1.18 (s,

3H); HRMS (ESI) m / z caled for C3;HyN305F (M + H)* 562.2717, found 562 2713

10

General Methods D
o 0 RMeE 0
>L0JL~—.)L0H + o T HN—,’“‘ R
(XK rwga (X
1 25 26
0 0 0 (o] o]
0 26 —— N
\g, N OH o i OH ’\s/"'(n

20 4 27
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The synthesis of coonpounds 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
pbenol. Final compounds were purified erther by flash chromatography or preparative
HPLC.

Specific Method D

Example D1: N-[(15,2S)-1-Benzyl-3{((R)-5,5-dimethyl-4-pent-4-enoyl-thiazolidin-3-
yl)-2-hydraxy-3-oxo-propyl}-3-hydroxy-2-methyl-benzamide

NIV R

OHI\K

The title compound was prepared as follows. (R)-5,5-Dimethyl-thiazolidine-3,4-
dicarboxylic acid 3-terr-butyl ester 1 (1.0 g, 3.80 mmol) was dissolved in benzene (10
mL) and cooled to.0 °C with magnetic strmng. Two drops of DMF were added
followed by a drop wise addition of oxalyl chloride (033 mL, 3 80 mmol). When gas
evolution ceased, the solution was concentrated to a yellow/red residue. The material
was dissolved in dry THF (10 mL) and cooled to -78 °C wath magnetic sturing. The
grignard reagent, 3-butenylmagnesium bronude (7.7 mlL, 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,O (50 mL). The mixture was extracted with EtOAe (2 x 50 mL). The combined
organics were washed with brine (1 x 100 mL), dried over NaxSOs, filtered, and
concentrated. The result was the amuno ketone 26 that was sufficiently pure to use in
the subsequent step The clear oil 26 (0.24 g, 1 15 mmol) was dissolved 1 EtOAc (10
mL) AMB-AHPBA 4 (0.40 g, 1.09 mmol) was added followed by HOBt (0.15 g, 1.09
mmol) The mixture was stirred at room temperature 1h, then cooled to 0 °C. DCC
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(0.24 g, 1.15 mmol) was slowly added as solution 1n EtOAc (6 mL). The mixture was
warmed to room temperature and stirred overnight. The mixture was filtered and the
filtrate was washed with IN HCl (10 mL), saturated NaHCO; (10 mL), brine (10 mL),
dried over N8,SO, and concentrated to give a crude white solid (contamunated with
5 DCU). The DCU was removed by flash chromatography (30% to 50% EtOAc n

hexanes) to provide a white solid, which was dissolved in MeOH (2 mL) and treated
with 4N HCl m 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 EtOAe (10 mL).
The organic layer was washed with saturated sat. NaHCO; (1 x 25 mL) dned over

10  NagSOy, filtered, and concentrated to & residue which was punfied by flash
chromatography (60% EtOAc 1n hexanes) to provide the title compound as a white
amorphous solid. 'H NMR (DMSO-dg) 5 9.36 (s, 1H), 823 (4, I =81, 1H), 7.35-7.14
(m, 5H), 6.96 (t, J=1.5, 1H), 6.78 (4, /=8 2, 1H), 6.52 (d, J= 7.5, 1H), 5.81-5.69 (m.
2H), 5.32 (d,J=9.7, 1H), 5.11-5 91 (m, 3H), 4 40 (m, 3H), 2.89-2.61 (m, 4H), 2.37-

15  2.14 (m, 2H), 1.81 (s, 3H), 1.55 (s, 3H), 1.30 (s, 3H); Anal Calcd for CaHyN2OsS-
C,6586; H,6 71, N, 5.49. Found" C, 65.52; H, 6.55; N, 5 81.

The following examples were synthemized using the specific method outlined above
using the appropriate gngnard reagent for the desired compound.
20

Example D2: N-{1-Benzy}-3-[5,5-dimethy}-4-(4,4,4-trifluoro-butaneyl)-thiszolidin-
3.yl}-2-hydroxy-3-oxo-propyl}-3-bydroxy-2-methyl-benzamide

0 Q 0
H F '

'H NMR (DMSO0-d¢) § 9.34 (s, 1H), 8.16 (d, 1H, J= 8.6), 7.29-6.49 (m, 8H), 5.88 (d,
1H,J=61),5.33 (d, 1H,J=9.5), 5.10(d, 1H, J=9.5), 4.56 (s br, 3H), 2 98-2,57 (m,
6H), 1.74 (s, 3H), 1.55 (s, 3H), 1.30 (s, 3H), HRMS (ESI) m / z calcd for
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CaH3zN70sSF; (M + H)' 553.1984, found 553.1984; Anal Csled for
Cz7H31N70sSF320.5H,0: 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.

Example D3: N-{I-Benzyl-2-hydroxy-3-[4-(4-methoxy-butanoyl)-5,S-dimethy)-
thiszolidin-3-yl]-3-exo-propyl}-3-hydroxy-2-methyl-benzamide

O

'H NMR (DMSO-dg) 5 9.34 (s, 1H), 8.18 (d, 1H, J=8.2), 7.32-6.51 (m, 8H), 5.56 (d.
1H, J=7.8), 5.26 (d, 1H, J=9.5), 5.08 (d, 1H, J = 9.5), 4 45-4.38 (m, 2H), 4.36 (s,
1H), 3.15 (s, 3H), 2 93-2.61 (m, 2H), 1.87-1.00 (m, 6H), 1.80 (s, 3H), 1.55 (s, 3H), 1.36
(s, 3H), HRMS (ESI) m / z caled for CasH3:N206S (M + H)* 529.2165, found 529.2372;
Anal. Calcd for CasHagN;06S+0 5H;0: C, 62.55; H, 6.94; N, 5.21; S, 5.96. Found: C,
62.89, H, 7.32; N, 5.96; S, 5.59.

Example D4: (R)-3-[(2S, 3S)-2-Hydroxy-3-(3-hydroxy-2,5-dimethyl-
benzoylamino)-4-phenyl-butyryl]-5,5-dimethyl-thiazolidine-4-carboxylic acid
allylamide

0 o o
N N—(‘LN’\/
Hoon (XH

Whte solid: "H NMR (DMSO-d¢) 5 9.23 (s, 1H), 8.09 (m, 2H), 7.35 -7 17 (m, 5H),
6.60 (s, 1H), 6.37 (s, 1H), 5.82-5 68 (m, 1H), 5 41 (br s, 1H), 520 (dd, I1H, /= 1.6,
17.2),5.11 (d, 1H, J=9.2), 5 02 (dd, 1H, J=1.5, 10.2), 5.00 (d, 1H, J=9.1), 4 46—
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4.37 (m, 3H), 3.79 (ddd, 1H, J= 5.3, 5.5, 15.9), 3.63 (ddd, 1H, J=5.4,53, 159),2.82
(dd, 1H,J=0.3, 13 9),2 71 (dd, 1H, J=10.7, 13 6), 2 16 (s, 3H), 1.76 (s, 3H), 1.51 (s,
3H), 1.36 (s, 3H), HRMS (EST) m / z calcd for CayH3eN;OsS (M + H)' 526.6670, found
526.2376; Anal. Caled for CogHasN30sS *0.3 HyO - C, 63.32, H, 6.76, N, 7.91, Found:
C,6335;H,670; N, 7 71.

Combipatori hemi ch e P2’ Inhibitors
General Method E

Scheme 1

XOIE:{“_*M?%N“ &’«—m&%

S e
2 o

The combinstorial building block, 8, is prepared using the following method. The boc-
protected thiazolidine carboxylic acid, 1, is treated wath allyl bromude 1n the presence of
NaHCO; to yield the boc-protected thiazolidine allyl ester, 2. Deprotection of boc-
protected allyl ester, 2, with HCI (g) in EtOAc gives the HCI salt of the tiluazohdine
allyl ester amne, 3, which is treated with TEA and coupled to 4 in the presence of
HOBT and DCC to give the building black precursor, 5. Deprotection of the building
block, 5, with 4N HCI yelds the phenol, 6. Loading the building block, 6, on to
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activated cross-linked trityl chloride polystyrene beads, 7, was accomplished in the
following marmner The polystyrene cross-linked trityl alcohol was activated to the trityl
chlonde, 7, by treatment with 209 acetyl chlonde in anhydrous CH>Cl; at room
temperature The trityl chloride beads were combined with the phenol 6 in the presence
of Hunig's base in anhydrous CH2Cl, to yield the substrate loaded polystyrene beads 8
Intermediates were purified either by flash chromatography or preparative HPLC.

Scheme II

s —— o
— o —

HWNTR o

Lottt

The synthesis of the HIV protease combinatorial library was carried out in the
followng fashion. The allyl ester was removed by treatment with Pd[PPhy)s and
NMM in enhydrous THF to give carboxylate 9, which was treated with
pentafiuorophenol, pentafivorophenol tnfluoromethyl acetate and pyridine in DMF to
yield the pentafluoro ester, 10. The pentafluoro ester 10 was treated wath various
primary amines 1n a 96-well plate formst to grve amides 12 The final products were
clesved from the polystyrene crowns with TFA to give products 13. Each product was
analyzed by LCMS and HPLC. The following table typifies compounds synthesized by
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Table 1
r2 Expected | Observed %
Mass Mass Inhibition
(LCMS)
mj/\"": 529 552(Na 'i 38

HN A~ Os | 528 | 520(MH) 4

"‘"—\’O’G 501 | B14(Na’) 18
;5(\’“ 555 | 578(Na’) 19
cH,

835 658(Na’) 5

o 656 | 6568(MH") 8

575 598(Na") 86
H.g
541 564{Na’) 63
o

HN _~_ o 529 | 552(Na’) 49
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Scheme 3: Solid Phase Synthesis Of HIV Protease Inhibitors (AG 1776 Analogs)

arican

NG
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1 1 L | [ .
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The solid phase combinatonal synthesis of HIV protease inhibitors was
performed using the IRORI Directed Sorting Technology. Commercial 4-formyl-3-
5 methoxyphenoxymethyl polystyrene resm 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/MmiKan). The appropriate primary P; amine (3 eq), sodium
triacetoxyborohydnde (5 eq), and acenc 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  MimniKans were washed with DCM, MeOH (2x), DCM (2x), E4N/DCM (1:3, 3x),
DCM (2x), MeOH (3x), and DCM (4x). For resin 1b, a washing sequence of DCM,
MeOH (2x), DCM (2x), EtsN/DCM (1:3, 3x), DCM (2x), DMF, 1M NaOH/DMF (1:5,
3x), DMF (3x), MeOH (3x), and DCM (3x) was used. The MiniKans were dned under
vacuum and taken on 1n Step B.

20
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Step B. Peptide Coupling With P," Amino Acids

To separaie flasks contaimng the sorted MiniKans was added DMF (3
mL/MinKan) The appropriate FMOC-protected amino acid (2 5 eq) and 1-hydroxy-7-
azabenzotaazole (HOAT) (3 eq) were added and mixed until dissolved, and 1,3~
diisopropylcarbocdiimide (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 wath DMF (3x), MeOH (3x), DCM (2x), and DMF (2x).
The MiniKans were taken directly on to Step C.

Step C. FMOC Deprotection

A contsiner of MmiKans in DMF and prpendine (25%) with a total reaction
volume of 3 mI/MiniKan was agitated under argon at room temperature for 45
minntes. The filtrate was removed, and the reaction procedure was repeated. The
MimKans were filtered and washed with DMF (3x), MeOH (2x), DCM (3x), and DMF,
and taken directly on to Step D.

Step D. Peptide Coupling With FMOC-APNS

FMOC-Allophenyinorstatine (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
added The mixture was placed under argon and agitated at room temperature
overnight. The reaction was filtered and the MmniKans 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.

Step E Peptide Coupling With P, Acids

To sepamte flasks contaimng the sorted MiniKans in DMF (3 mL/MiniKan)
was added the appropriate P; acid (3 eq), HOBT hydrate (4 eq), and (3-
(dimethylamino)propyl)ethylearbodiimide hydrochloride (EDAC) (3.5 ¢q) 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.
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Step F. Cleavage and Processing Of The HIV Analogs
The individual MinKans were sorted into cleavage racks and & solution of 25%
TFA m DCM (3 mL/MinKan) was added. The racks were sgitated for 1.5 hours. The

5 individual filtrates and DCM rinses were collected, concentrated, and purified by HPLC
to provide the final compounds.

Teble 2
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Scheme 3 Experimental

The solid phase combinsatorial synthesis of HIV protease mhibitors was
performed using the IRORI Directed Sorting Technology. Commercial 4-formyl-3-
methoxyphenoxymethyl polystyrene resin 1a (PS-MB-CHO, Argonaut Technologies)
or 4-formyl-3,5-dimethoxyphenoxymetiryl polystyrene resin 1b (PL-FDMP resin,
Polymer Laboratorics) was loaded into individual Minikens.

Step A. Reductive Ammation With P;’ Amines

To separate flasks containing sorted MiniKans was added DCM (3
mL/MiniKan). The appropriate primary P amine (3 eq), sodium
triacetoxyborohydride (5 eq), and acetic acid (3 eq) were added, and the mixtures were
placed under argon, agitated with periodic venting at room temperature for 1 -2 hours,
and allowed to react overnight. For resin 1a, the filtrates were poured off and the
MiniKans were washed with DCM, MeOH (2x), DCM (2x), EtN/DCM (1:3, 3x),
DCM (2x), MeOH (3x), and DCM (4x). For resin 1b, a washing sequence of DCM,
MeOH (2x), DCM (2x), EtsN/DCM (1:3, 3x), DCM (2x), DMF, 1M NaOH/DMF (1:5,
3x), DMF (3x), MeOH (3x), and DCM (3x) was used. The MiniKans were dnied under
vacuum and taken on in Step B

Step B. Peptide Coupling With P," Amino Acids

To separate flasks containing the sorted MimKans was added DMF (3
mL/MiniKan). The appropriate FMOC-protected amno acid (2.5 eq) and 1-hydroxy-7-
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 overmght. 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.
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Step C. FMOC Deprotection

A container of MiniKans 1n DMF and piperidine {25%) with a total reaction
volume of 3 mL/MimKan was agitated under argon st room temperature for 45
minutes. The filtrate was removed, and the reaction procedure was repeated. The
MiniKans weze filtered and washed with DMF (3x), MeOH (2x), DCM (3x), and DMF,
and taken directly on to Step D.

Step D Peptide Coupling With FMOC-APNS

FMOC-Allophenylnorstatine (APNS) (3 eq) was added to the flask of MmniKans
1 DMF (3 mL/MiniKan). After dissolution, HOAT (3.5 eq) and DIC (3 5 eq) were
added. The mixture was placed under argon and agitated at room temperature
overnight. The reaction was filtered and the MimniKans were washed with DMF (3x),
MeOH (3x), DCM (3x), and DMF. FMOC deprotection was camed out as in Step C,
and the MimKans were washed with DMF (3x), MeOH (2x), DCM (3x), dried under
vacuum and teken on to StepE or F.

Step E. Peptide Coupling With P; Acids

To scparate flasks contaimng the sorted MiniKans in DMF (3 mL/MiuKan)
was added the appropnete P; acid (3 eq), HOBT hydrate (4 eq), and (3-
(dimethylamino)propyl)etbylcarbodimmde hydrochloride (EDAC) (3.5eq) The
reaction was agitated under argon at room temperature for 3 hours. After filtration, the
MimKans were washed with DMF (3x), MeOH (3x), and DCM (3x), dnied under
vacuum, and taken on to Step G

Step F. Cleavage and Processing Of The HIV Analogs

The individual MinKans were sorted 1nto cleavage racks and & solution of 25%
TFA in DCM (3 mL/MinKan) wes added. The racks were agitated for 1.5 howrs. The
mdividual filtrates and DCM rinses were collected, concentrated, and purified by HPLC
to provide the fina] compounds.
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BIOLOGICAL EVALUATION

Cells and Virus

T-cell lines, CEM-SS, and MT-2, and viruses HIV-1 RF and HIV-1 NL4-3
(pNLA-3) were obtaned 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
reaction amplified fragment mnto the umque Age I and Spe 1 restniction sites of pNL4-3.

Cytopathic effect (CPE) mhibition 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. Balzanm,
J. Baba, M. Snoeck, R. Schols, D. Herdewijn, P. Desmyter, J. and De Clercg, E. 1988,
“Rapid and automated tetrazolium-based colonmetric assay for the detection of anti-
HIV compounds,”. J Virol. Methods., 20. 309-321 and Weislow, O.S. Kiser, R. Fine,
D.L. Bader, J. Shoemaker, R.H. and Boyd, MR_ 1989 “New soluble-formazan assay
for HIV-1 cytopethic effects: application to high-flux screenung of synthetic and natural
products for AIDS-entiviral activity™. J Nail Cancer Inst 81 577-586). Subject cells
were inficted with test virus at an moi of 0 025 to 0 819 or mock wnfected with medium
only and added at 2 x 10* cells per well into 96 well plates containing half-log dilutions
of test compounds. Six days later, 50 pl of XTT (Img/ml XTT tetrazohum, 0.02 nM
phenazine methosulfate) was added 1o the wells and the plate was reincubated for four
hours. Visbility, as determmned by the amount of XTT formazan produced, 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 proditced in wells of uninfected, compound-free cells. The fifty
percent effective concentration (ECsp) was calculated as the concentration of compound
that effected en 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 (CCsg) was calculated as the concentration of
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compound that decreased the percentage of formazsn 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 (CCap) by the
antiviral activity (ECso).

Susceptibility assays

Compounds were tested in phenotypic susceptibility assays at Virologic, Inc.,
(See Petropoulos CJ., Parkin N.T., Limoli K.L., Lie Y.S,, Wrin T., Huang W,, Tian H.,
Smith D., Winslow G.A., Capon DJ, Whitcomb JM. 2000, “A novel phenotypic drug
susceptibibity assay for human immunodeficiency virus type 1,” Anfimicrob Agents
Chemother 44(4):920-928) or using the assay described here. MT-2 celis were infected
with either HIV-1 NIL4-3 or HIV-1 NL4-3(184V/L90M) and incubated in the presence
of senal 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
mhibition was calculated as p24 concentration in compound-treated samples as
compared to infected, compound-free controls. Inhibition of viral replication 18
determined by measuring reduction 1n HIV p24 present in the culture supernatant, using
2 Beckman-Coulter p24 HIV-1 Ag EIA kit and following the supplied protocol.
Absorbance is read on 8 MRX microplate reader (Dynex Technologies) The ECsg was
calculated as the concentration of compound that cffected a decrease in the p24
production by infected, compound-treated cells to 50% of that produced by infected,
compound-free cells

HIV-1 Protease RET Assay

Ki’s for the inhibitors of HIV-1 protcase were determined using a resonance
energy transfer (RET) assay. A mutant form of this enzyme (Q78S) is used for this assay
because it is more stable against auto-proteolysis than the wild-type protein. This
enzyme is first partially purified as inclusion bodies from cell lysate. It is then
solublized in 8M urea and passed through a Q-Sepharose column (Pharmacis) for
further purification. To refold this protein, sampies containing Q7S is dialyzed into
50mM 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 K1's. Ths
peptude is clesved quantitatively by HIV-1 Pr at the Tyr-Pro bond. The EDANS
fiuorophore absorbs at 340nm and emits at 490nm. The reaction is carried out in & 96

well plate in a total volume of 100uL and is run for 12 mimites at 37C under steady-
state conditions with SuM substrate and 2nM active dimer enzyme concentrahon. The
Iterature value Km for this substrate and enzyme is 103 +/- 84M (Seec Matayoshi, et al ,
“Novel Fluorogenic Substrates for Assaying Retroviral Proteases by Resonance Energy
Transfer,” Science 247, 954 (1990)) The buffer for this reaction is 0.1M sodium acetate
pH 4.8, IM NaCl, ImM EDTA, SmM dithiothreitol, 10% dimethyl sulfoxide and
1mg/ml bovine serum albumin. Inhibition curves are fit using the Momson tight
binding equati

Example No Ave.K, (nM) | Ave CPE ECy (mM) | ECy or ICsy (mM)

Al 17 0.37

Ad 41 0.591

A5 2 0.433

A6 0.22 0036

A7 049 0.104 0.832

A8 023 0.036

A9 4 0.565

Al10 51 > 1

All 19 0.93

Al2 1.7 1.09

Al3 44.1 > 1

Al4 044 0052 0.071*
AlS 109 013

Al6 0.63 0.134

Al17 < 01 0.045 0.102*
Al8 038 0.193

Al9 10 0.442 ]

A20 0.13 0.037 0.147*
A2l 19 0.717

A22 032 0 061 0.226*
A23 065 0072

A24 018 0.104 0.831

A25 58 0248

A26 038 0.119 0.321*
A27 062 0'072
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Example No. Ave. Kj(oM) | Ave CPE ECy (mM) | ECs or ICsg (mM)
A28 < 0.1 0.041
A29 < 01 0.117
A30 1.1 0.507 0.829*
All < 0l 0.041
A2 < 01 0.045 0.486
A33 < 0.1 0.577
AM < 01 0.036
A35 < 0.1 0017 0.063
A36 0.59 0519
A7 0.13 0.161
A38 0.17 0.078 0.401
A39 0.27 0.367
A4 12 0275
A41 1.6 0.527
Ad2 023 0.126 0307
Ad3 0.35 0.561
Ad4 014 0.022 0472
Ad5 0.51 0.165
A4b 031 0 091 0.79
Ad7 2.3 1813
AdB 0.19 0.417
A49 12 0.13
AS0O 026 0.224
AS] 13 0.667
AS2 37
Bi 25 0.905
B2 0.78 0369
B3 4 0 409
B8 031 0.095 0.405*
B4 17 0 551
BS 1.6 0.508
B6 16 0589
B7 19 0 68
B8 1.5 0.552
B10 < 01 1.1
Bll 12 1.175 1.716*
B12 045 1.398
B13 19%(@64nM
Bl4 3.7 3.054
B15 2 1.086
B16 < 01 0298 1.754
B17 0.42 0.534 1.579
B18 029 0.457
B19 < 0.1 0.124 1.369
B20 2.1 0 427
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Example No Ave Ki(nM) | Ave CPEECy (mM) | ECy or ICx (mM)
B21 4.6 0 598
B2 1.3 1613
B23 042 142
B24 55 2316
B25 2.7 1.794
B26 2.9 1,712
B27 35
B28 153
B29 0.12 1.256
B30 1.1 1.227
B31 15 1.316
B32 49
B33 1.2 1.286
B34
B35
B36 < 01l 0615
B37 0.11 0 736
B38
B39 016
B40 2.8 1396
B41 0.15
B42 0.73
B43 0.2
B44 076 0629
BAS 19.7
B46 12.5
B47 6.9
B48 12 > 3.2
B49 17.2
Cl 038 0627 0427
C3 13 05
C4 4.2
C4 69
C5 32
Cé < 01 0164 1475
C7 7.9
C8 0.26 0.447
C9 0.34 0.233
C10 36
Cl11 11 1.562
D <0.01 0.052 0.601
D3 05 0.162 1.954
D4 0.7 0.016 1.954

*1Cs0 (mM) Data was determined st Virologic Inc against the 461, 84V, 90M virus
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The following compounds have been prepared according to the procedures
described herein and have demonstrated the noted activity:
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The following compounds have been prepared according to the procedures
described herein and have demonstrated the noted activity:

5 While the invention bas been described in terms of preferred embodiments and
specific examples, those skilled in the art will recogmze that various changes and
modifications can be made through routine experimentation without departing from the
spint and scope of the invention. Thus, the invention should be understood as not being
himited by the foregoing detailed description, but as being defined by the appended

10 cleims and their equivalents
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WE CLAIM:

1. A compound having the Formula I:

wherein

R! is a 5- or 6-membered mono-cyciic carbocyclie or heterocyclic group, wherein said
carbocyclic or heterocyclic group is saturated, partially unsaturated or fully msaturated and is
unsubstituted or substituted by ope or more suitable substituents,

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

RZ1s H or a subsututed or unsubstituted C,-Cy alkyl group,

[

Xis "{,wheninR’uHoroneormomsumblesubsumu;

Zis 8, 0, SO, SO,, CH; or CFH;

R 13 H or a substituted or unsubstituted C,-Cy alkyl group,

R* R’ R® and R’ are independently selected from H or a C;-Cs alkyl group, and

R" and R are independently selected from H, halo, a C;-C aliphatic group or a C;-Ce
halo-substituted aliphatic group;

where any of said substituted alkyl, alkenyl or alkynyl groups are substituted by one or
more suitable substituents,

provided that seid 5- or 6-membered mono-cyelic heterocycloalkyl,
heterocycloalkenyl or heteroaryl group contans at least two heteroatoms when R? is a
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substrtuted phenyl group, a substituted phenylalkyl group, a substituted or unsubstituted
phenyialkenyl group or a substituted or unsubstituted phenylalkynyl group; or

provided that said alkyl, alkenyl or alkynyl moiety of said substituted phenylalky},
phenylalkeny] 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
pheaylalkyl, phenylalkenyl or phenylalkynyl group is substituted by one or more nutable
substituents other than halo or methyl;

or a prodrug, pharmaceutically acceptable salt, pharmsceutically active metabolite, or
pharmaceuncally acceptable solvate thereof. )

2. A compound having the Formula I

wherein-

R' 122 5- or 6-membered monocyclic cyeloalkyl, cycloalkenyl, aryl, heterocycloalkyl,
heterocycloalkenyl or heteroaryl group, where said cycloalkyl, cycloalkenyl, aryl,
heterocycloalkyl, heterocycloalkenyl or beteroeryl group is unsubstituted or substituted with
one or more substituents independently selected from alkyl, heloalkyl, amino, cyano, halogen,
hydroxyl, alkoxy, haloalkoxy, alkylenedioxy, di-haloalkylenedioxy, aryloxy, cycloalkoxy,
cycloalkylalkoxy, cycloalkenoxy, cycloalkenylslkoxy, heterocycloatkoxy,
alkylcarbonyloxy, arylcarbonyloxy, heteroarylcarbonyloxy, alkylamino, dialkylamino, keto,
alkylsulfonyl, arylsulfonyl, alkylcarbonylamino, alkyithio, 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
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alkyl, haloalkyl, aryl, nitro, amino, alkylamino, dialkylamino, halogen, hydroxy}, alkoxy,
haloalkoxy, aryloxy, mercapto, alkylthio, haloalkylthio and arylthio groups;

R’isambcﬁmteddkylmp,nmbmumdmmbsﬁnmddkmylmora
substituted or unsubstituted alkynyl group, wherein saxd alkyl, alkenyl or alkynyl group1s a
straight or branched chained group, and

where said substituted alkyl, alkenyl or alkynyl group is substituted by one or more
substituents independently selected from amno, cyano, halogen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, cycloalkoxy, cycloalkylalkoxy, cycloalkenyloxy, cycloalkenylalkoxy,
heterocycloalkoxy, heterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloalkenylalkoxy,
heteroaryloxy, alkylamino, dialkylamino, alkyisulfonyl, arylsulfonyl, alkylsulfenyl,
arylsulfenyl, alkylthio, haloalkylthio, aryithio and hetercarylthio groups, wherein any of the
alkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, or
heteroaryl moieties present in the above substituents are further substituted by one or more
groups independently sclected from alkyl, haloalkyl, halogen, hydroxyl, alkoxy, haloalkoxy,
alkylthio and haloalkylthio groups,

R? is H, methyl, ethyl or propyl, where said methyl, ethyl or propyl 1s unsubstrtuted or
substituted by halo or hydroxyl,

Q,

Xis f , Wherewn R” 1s H or one or more substituents independently
selected from halogen, alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-
haloalkylenedioxy, alkylamino, dialkylamino, alkylthio and haloalkylthio;

21 8,0, SO, SOz, CH; or CFH;

RuH

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

R and RY are indeperiently 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®
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R' 15 phenyl, pyrrolyl, pyxrolidinyl, isoxazolyl, pyrazolyl, thzolyl, tetrshydrofurany],
furanyl, thienyl or tetrahydropyridazinyl, where said phenyl, pyrrolyl, pyrrolidinyl, isoxazolyl,
pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thienyl or tetrahydropyridazinyl is
unsubstituted or substituted with one or more substituents independently selected from alkyl,
haloalkyl, halogen, and hydroxyl,

R? is a substituted alky! group, a substituted or unsubstituted C,~Cs alkenyl group. or a
substituted or unsubstitnted C;-Cg alkynyl group, wherein said alkyl, alkenyl or alkyny! group
is a straight or branched chained group, and

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

R” is H, methyl or ethyl;

@
X "‘r,wbﬂeinR'isH,halogm.oulkoxy;

Zis S, 0, CH; or CFH,

R, R% R, R and R® are each H; and

RS and R’ are independently selected from H or methyl;

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

4 The compound according to claim 2, wheren:

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

R? is & C;-C alkenyl group or a C,-C¢ alkynyl group, wherein said alkenyl or alkymyl
group is a straight or branched cheined group, and

where said alkenyl or alkyny! group 15 unsubstituted or is substituted by one or more
balogen substituents;

R7is H;
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ZisS;

R R, R’ R* and R* arc each H, and

RS and R are each methyl;

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

. wherean R* is H;

5 A compound having the Formula I

ok

R! is a 5- or 6-membered mono-cyclic cycloalkyl, cycloalkenyl, aryl, heteracycloaliyl,
heteracycloalkenyl 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,
hydroxy, alkoxy, haloalkoxy, alkylenedioxy, dihaloalkylenedioxy, aryloxy, cycloalkyloxy,
cycloalkylalkoxy, cycloalkenyloxy, cycloalkenylalkoxy, heterocycloalkoxy,
heterocycloalkylalkoxy, heterocycloalkenyloxy, heterocycloalkenylalkoxy, heteroaryloxy,
alkylcarbonyloxy, arylcarbonyloxy, heteroaryicarbonyloxy, alkylamino, dialkylamino, kato,
alkylsulfonyl, arylsulfonyl, alkylcarbonylarmno, alkylthio, haloalkylthio and arylthio, wherein
any of the alkyl, alkylene, aryl, cycloalkyl, heterocycloalkyl, heteroaryl mioieties present in the
above substituents are substitited by one or more groups independently selected from alkyl,
haloalkyl, aryl, nitro, ammno, slkylamine, dialkylamino, halogen, hydroxyl, alkoxy,
haloalkoxy, aryloxy, mercapto, alkyithio, haloalkylthio and arylthio groups,
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R? is a substituted pheny! group, a substituted phenylalky! group, a substituted or
unsubstituted phenylalkenyl group or a substituted or unsubsttuted phenylalkynyl group;

where said alkyl, alkenyl or alkynyl moiety of said phenylalkyl, phenylalkenyl or
phenylalkynyl group is a straight or branched chain moiety;

R? is H, methyl, ethyl or propyl, where said methyl, ethy] or propy! is unsubstituted or
subatituted with halo or hydroxyl;

Xis "E.whueinR‘isHoromormoresubsﬁmuindependenﬂy
selected from balogen, alkyl, haloalkyl, alkoxy, haloalkoxy, hydroxyl, alkylenedioxy, di-
haloalkylenedioxy, alkylamino, diatkylamino, alkyithio and haloalkyithio,

Z1s §, 0, SO, SO, CHx or CFH,

RisH,

R* R% R® and R are independently selected from H or methyl; and

R® and R® are independently selected from H, halogen, methyl, monchalo-methyl,
dibalo-methyl and tri-halomethyl;

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

provided that said alkyl, alkenyl or alkynyl moicty 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 1s substrtuted by one or more substituents
other than halo or methyl, where said one or more substituents is independently selected from
baloalkyl, hydroxyalkyl, alkoxyalkyl, cycloalkoxyalkyl, alkylcarbonylalkyl, haloalkoxyalkyl,
aryloxyalkyl, alkyithioalkyl, haloalkyithioalkyl, arylthioalkyl, cyanoalkyl, aminoalkyl,
alkylaminoalkyl, alkenyl, alkynyl, aryl, cycloalkyl, cycloalkenyl, heterocycloalkyl,
heterocycloalkenyl, heteroaryl, nitro, amno, cyano, hydroxyl, alkoxy, haloalkoxy, alkenyloxy,
alkynyloxy, alkylenedioxy, aryloxy, cycloalkoxy, cycloalkylaikoxy, cycloalkenyloxy,
cycloalkenylalkoxy, heterocycloalkaxy, heterocycloalkylalkoxy, heterocycloalkenyloxy,
keterocycloalkenylatkoxy, heteroaryloxy, alkyicarbonyl, alkyloxycarbonyl, alkylcarbonyloxy,
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arylcarbonyl, arylcarbonyloxy, aryloxycarbonyl, cyclosikylcarbonyl, cycloatkylcarborryloxy,
cycloalkyoxycarbonyl, heteroarylcarbonyl, heteroarylcarbonyloxy, heteroaryloxycarbonyl,
heterocycloalkylcarbonyl, heterocycloalkylcarbomyloxy, heterocycloalkyoxycarbomyl,
carboxyl, carbamoyl, formyl, keto, thioketo, sulfo, alkylamino, cycloalkylamino, arylamino,
heterocycloalkylamino, heteroarylemino, dialkylamino, alkylaminocarbonyl,
cycloalkylaminocarbonyl, arylaminocarbonyl, heterocycloalkylaminocarbonyl,
heteroarylaminocarbonyl, dislkylaminocarbonyl, alkylaminotinocarbonyl,
cycloalkylaminothiocarbonyl, arylaminothiocarbonyl, heterocycloalkylsminothiocarbonyl,
heteroarylamnothiocarbonyl, dialkylaminothiocarbonyl, alkylsulfonyl, arylsulfonyl,
alkylsulfenyl, arylsuifenyl, alkylcarbonylamino, cycloalkylcarbonylamino, arylcarbonylamino,
heterocycloalkylcarbonylamino, heteroarylcarbonylamino, alkylthiocarbonylamina,
cycloalkylthiocarbonylamino, arylthiocarbonylamino, heterocycloalkyithiocarbonylamino,
heteroarylthiocarbonylamino, alkylsulfonyloxy, arylsulfonyloxy, alkylsulfonylamino,
arylsulfonylamino, mercapto, alkylthio, haloalkyithio, aryithio and heteroaryithio groups,
wherein any of the alkyl, alkylene, aryl, cycloalkyl, heterocycloalkyl, or heteroaryl moieties
present in the above substituents are unsubstituted or substituted by one or more groups
independently selected from alkyt, haloalkyl, hslogen, hydroxyl, alkoxy, haloalkoxy, alkyithio
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, 1soxazolyl, pyrazolyl, thuazolyl, tetrahydrofuranyl,
furanyl, thienyl or tetrahydropyridazinyl, where said phenyl, pyrrolyl, pymrolidinyl, isoxazolyl,
pyrazolyl, thiazolyl, tetrahydrofuranyl, furanyl, thieayl or tetrahydropyridazinyl is
unsubstifted or substituted with one or more substituents independently selected from alkyl,
haloalkyl, halogen, and hydroxyl;

R2 15 a subshituted phenylalkyl group, where smd alkyl moiety of said substituted
phenylalkyl group is a straight or branched chain alkyl moiety;

R” 13 H, methyl, ethyl or propyl, where smd methyl, ethy! or propyl is unsubstituted or
substituted with hydroxyl;
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Xis "{.whueinR'mH,Mom.onlkoxy;

Z1isS, O,CH; or CFH;

R3, RY, R?, R* and RY are each H; and

R® and R are independently selected from H or methy);

provided that R! 15 selected from isoxezolyl, pyrazolyl, thinzolyl or
tetrahydropyridazinyl, where said is isoxazolyl, pyrazolyl, thiazoly! or tetrabydropyridazinyl
13 unsubstituted or substitnted with one or more substituents independently selected from
alkyl, haloalkyl, halogen, and hydroxyl when R? 15 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 compriscs
one or more substituents other than halo or methyl, where said one or more substituents is
independently selected from haloalkyl, ammno, hydroxyl, alkoxy, haloalkoxy, alkylenedioxy,
di-haloalkylenedioxy, cycloalkylalkyloxy, dialkylamino, alkylsulfonyl and alkylthio; ~

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

-150-

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

where said phenyl moiety of smd substituted phenylalkyl group comprises one or more
substituents other than halo or methyl, where smid one or more substituents 1s independently
selected from trifluoromethyl, amino, hydroxyl, C~-Cealkoxy, slkylenedioxy, di-fluoro-
alkylenedioxy, cyclopropylmethoxy, di-methyl-amino, methanesulfonyl and methyithio;

R? is H, methyl or ethyl,
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Xis "{ , wherein R* is H,
ZisSorO,and

R R R%, RS R’, R* and R" are each H,
or a prodrug, pharmaceutically active metabolite or pharmaceutically active salt or
solvate thereof.

8 The compound, prodrug, pharmaceutically acceptable salt, pharmaceutically active
metabolite, or pharmaceutically acceptable solvate according to any one of claims 1,2 or 5,

having the formula.
X Neeger
B :
=N
R
" r 4
Ri
9 The compound, prodrug, pbarmaceutically acceptable salt, pharmaceuticaily

active metabolite, or pharmaceutically acceptable solvate according to any one of claims 1, 2
or 5, having the formula

R?
Rl x /
N"\R!'
X .
R! \
on’R‘ 7
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10.  The compound, prodrug, pharmaceutically acceptable salt, pharmaceutically active
metabolite, or pharmaceutically acceptable solvate according to any one of clamms 1,2 or 5,

Py

11. A pharmaceutical composition comprising:

a therapeutically effective amount of at least one HIV agent selected from compounds,
prodrugs, pharmaceutically acceptable salts, phaymaceutically active metabolites, and
pharmaceutically acceptuble solvates defined in any one of claims 1, 2 or 5; and

a pharmaceutically acceptable carrier, diluent, vehicle, or excipient.

12.  The pharmaceutical composition according to claim 11, wherein the composition
further comprises a therapeutically effective amount of at least one HIV infection/AIDS
trestment agent selected from the group consisting of HIV/AIDS antiviral agents,
immunomaodulators, and anti-infective agents.

13. The pharmaceutical composition according to claim 12, wherein the composihon
further compnises a therapeutically effective amount of at least one antiviral agent selected
from the group consisting of non-nucleoside HIV reverse transcniptase inhibitors and
nucleoside HIV reverse transcriptase inhibitors

14.  The pharmaceutical composition according to claim 13, further compnsing a
therapeutically effective amount of at least one HIV protease inhibitor
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15. A method of treating a mammaliap digease condihon mediated by HIV
protease activity, comprising admimstering to @8 marnmal in need thereof a therapeutically
effective amount of at least one compound, prodrug, pharmaceutically acceptable salt,
pharmaceutically active metabolite, or pharmaceutically acceptable solvate defined ir any one
of claims 1, 2 or 5.

16. A method of inhibiting the activity of HIV protease in a subject in need
thereof, comprising contacting the HIV protease with an effective amount of at least one
compound, prodrug, pharmaceutically acceptable salt, pharmaceutically active metabolite, or
pharmaceutically acceptable solvate defined 1n any one of clums 1, 2 or 5.

17. A method of preventing or treating infection by HIV in a subject in need thereof

comprising administering to the subject a therapeutically effective amount of a compound
according to any one of claims 1, 2 or 5.

18  The method according to claim 17, wherein the compound is administered in
combmation with a therapeutically effective amount of at least one HIV infection/AIDS
treatment agent selected from the group consisung of HIV/AIDS antiviral agents,
immunomodulators, and anti-infective agents.
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RT
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A
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{I), donde las vanables de la formula son como se
definen aqul, que inhiban o bloguean ventajosamaente
la actvidad bwlogica de la protegss VIH Estos
compuestos, asi como composiclones farmacéuticas
que contenen estos compuestos, son Gbles para
tratar pacientes o anfitnones infectadoa con el virus
VIH También se descnben intermedios y métodos
sintéticos para preparar tales compuestos
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INHIBIDORES DE PROTEASA VIH, COMPOSICIONES QUE
CONTIENEN LOS MISMOS, SUS USOS FARMACEUTICOS Y
MATERIALES PARA SU SINTESIS

ANTECEDENTES DE LA INVENCION
Campo de la Invencién
Esta invencion se refiere a compuestos novedosos ttiles como
inmibidores de proteasa VIH y al uso de tales compuestos como agentes
antivirales para tratamiento de individuos infectados con VIH Esta
invencion se relaciona igualmente con métodos de preparacion de estos

compuestos y a intermedios que son ttiles en la preparacién de los mismos.

Arte Previo Relacionado

El Sindrome de la Inmunodeficiencia Adquinda (SIDA) causa una
falla gradual del sistema inmunitanio del cuerpo asi como un deterioro
progresivo de los sistemas nerviosos central y penférico. Puesto que su
reconocimiento inicial a comienzos de la década de los 80, el SIDA se ha
difundido rapidamente y ha alcanzado ahora proporciones epidémicas en un
segmente relativamente limitado de la poblacion. Una investigacion
intensiva ha llevado al descubnmiento del agente responsable, el retrovirus
111 T-linfotrépico humano (HTLV-III), ahora més cominmente designado
como el virus de la inmunodeficiencia humana o VIH.

El VIH es un miembro de la clase de virus conocida como retrovirus.
El genoma retroviral se compone de ARN que se convierte a ADN por
transcripcién reversa. Este ADN retroviral se integra entonces en forma
estable en el cromosoma de una célula anfitriona y, empleando el proceso
replicativo de las células anfitnonas, produce particulas retrovirales nuevas
y desarrolla la infeccion a otras células. El VIH parece poseer una afinidad
particular para la célula de linfocito T-4 humano que juega un papel vital en
el sistema inmunitano del cuerpo. La infeccion VIH de estos glébulos
blancos agota esta poblacion de leucocitos. Eventualmente, el sistema
inmunitario se hace noperante e ineficaz contra varias enfermedades
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oportunistas tales como, entre otras, neumonia por Pneumocystis carinii,
sarcoma de Kaposi, y cancer del sistema linfatico

Aunque el mecanismo exacto de la formacion y funcionamiento del
virus VIH no ha sido entendido, la identificacién del virus ha llevado a
algiin avance en controlar la enfermedad Por ejemplo, se ha descubierto
que el farmaco azidotimidina (AZT) es efectivo para inhibir la transcripcién
reversa del genoma retroviral del virus VIH, proporcionando asi una
medida de control, s1 bien no una cura, para pacientes afligidos con SIDA
La busqueda continda para encontrar firmacos que puedan curar o, por lo
menos, facilitar una medida mejorada de control del mortal virus VIH,

La replicacion retroviral caracteriza rutinariamente el procesamiento
post-translacional de poliproteinas El procesamiento se lleva a cabo
mediante la enzima proteasa VIH viralmente codificada. Esto proporciona
polipéptidos maduros que subsiguientemente ayudardn en la formacién y
funcién de virus infecciosos. Si este proceso molecular se reprime,
entonces se termina la produccion normmal de VIH Por lo tanto, los
inhibidores de proteasa VIH pueden funcionar como agentes virales anti-
VIH.

La proteasa VIH es uno de los productos transcritos del gen pol de la
proteina estructural VIH Esta proteasa retroviral especificamente divide
otros polipéptidos estructurales en sitios discretos para liberar estas
proteinas y enzimas estructurales recién activadas, haciendo asi el virién
competente para replicacion. Como tal, la inhibicién de la proteasa VIH
por compuestos potentes puede prevenir la integracion proviral de linfocitos
T infectados durante la fase temprana del ciclo de vida del VIH-1, asi como
inhibir el procesamiento proteolitico viral durante su fase tardia
Adicionalmente, los inhibidores de proteasa pueden tener las ventajas de ser
més fécilmente disponibles, subsistir mas prolongadamente en el virus, y
ser menos toxicos que los farmacos actualmente a disposicion,
posiblemente debido a su especificidad para la proteasa retroviral

Inhibidores relacionados de proteasas VIH se han descrito, por
ejemplo, en Patente de los Estados Unidos No 5.962.640 Patente de los
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Estados Unidos No. 5,932 550 Patente Australiana No 705193, Solicitud

de Patente Canadiense No. 2,179,935, Solicitud de Patente Europea No.

751 145, y Solicitud de Patente Japonesa No 100867489 Otros inhibidore
relacionados de proteasa VIH se han descrito en K. Yoshimura, y colegas,

Proct Natl Acad Sci1 USA, 96, 8675-8680 (1999) y T Mimoto, y colegas,

J Med Chem, 42, 1789-1802 (1999).

El tratamiento continuo de individuos infectados con VIH con
compuestos que nhiben la proteasa VIH ha llevado al desarrollo de virus
mutantes que poseen proteasas resistentes al efecto inhibidor de estos
compuestos Por lo tanto, para ser eficaces, los nuevos inhibidores de
proteasa VIH tienen que ser efectivos no sélo contra cepas tipo-silvestre de
VIH, smno que tienen ademds que demostrar eficacia contra las cepas
mutantes recientemente emergentes que son resistentes a los inhibidores de
proteasa disponibles en el comercio En consecuencia, subsiste la necesidad
de nuevos inhibidores que tomen como blanco de accién la proteasa VIH

tanto en cepas tipo-silvestre como mutantes de VIH.
SUMARIO DE LA INVENCION

Esta invencién se relaciona con compuestos ttiles para inhibir la

actividad de proteasa VIH de Férmula 1.

Rl' R?
o R | X o NI o
7
OR?
R‘

-
R 1
en donde:

R' es un grupo carbociclico o heterociclico mono-ciclico de 5 o 6

miembros, en donde dicho grupo carbociclico o heterociclico es saturado,
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parcialmente insaturado o completamente insaturado y es no sustituido o
sustituido por uno o més sustituyentes apropiados,

R? es un grupo alquilo sustituido, un grupo alquenilo sustituido o no
sustituido, un grupo alquinilo sustituido o no sustituido, un grupo femlo
sustituido, un grupo fenilalquilo sustituido, un grupo fenilalquenilo
sustituido o no sustituido o un grupo fenilalquimilo sustituido o no
sustituido,

R? es H o un grupo C,-C, alquilo sustituido o no sustituido;

Ry

X es @\f , en donde R* es H o uno o més sustituyentes
apropiados,

Zes S, O, SO, SO,, CH; o CFH;

R? es H o un grupo C,-C, alquilo sustituido o no sustituido,

R?, R?, R®y R’ se seleccionan independientemente de H o un grupo
C,-Cs alquilo, y

R* y R¥ se seleccionan independientemente de H, halo, un grupo C;-
C, alifatico o un grupo alifatico C,-C, halo-sustituido,

donde cualquiera de dichos grupos alquilo, alquemlo o alquinilo
sustituido se sustituyen por uno o mas sustituyentes apropiados

con la condicion que dicho grupo heterocicloalquilo,
heterocicloalquenilo o heteroarilo mono-ciclico de 5- 6 6-miembros
contenga por lo menos dos heterodtomos cuando R? es un grupo femilo
sustituido, un grupo fenilalquilo sustituido, un grupo fenilalquenilo
sustituido o no sustituido o un grupo femlalquinilo sustituido o no
sustituido, o

con la condicién que dicha fraccion alquilo, alquenilo o alquinilo de
dicho grupo femlalquilo, fenilalquenilo o fenilalquinilo sustituido se
sustituya por uno o mas sustituyentes seleccionados de halo o aceto; o

con la condicion que dicho grupo fenilo sustituido o fraccion fenilo
de dicho grupo fenilalquilo, fenilalquenilo o femlalquinilo sustituido se

sustituya por uno o mas sustituyentes apropiados distintos de halo o metilo

ki
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La presente invencion se relaciona con compuestos de Férmula 1 més
adelante, y profirmacos, metabolitos farmacéuticamente activos, y sales
farmacéuticamente aceptables y solvatos de los mismos que inhiben la
proteasa codificada por el virus de la inmunodeficiencia humana (VIH) tipo
1 (VIH-1) o tipo 2 (VIH-2), asf como cepas mutantes del mismo. Estos
compuestos son Utiles en el tratamiento de infeccion por VIH y el
tratamiento del sindrome de la inmunodeficiencia adquinda (SIDA) Los
compuestos, sus sales farmacéuticamente aceptables, y las composiciones
farmacéuticas de la presente invencién pueden usarse solas o en
combinacién con otros antivirales, inmunomoduladores, antibiéticos o
vacunas. Los compuestos de la presente invencion pueden convertirse
igualmente en proférmacos, por derivacién, de acuerdo con técnicas
convencionales. Se divulgan métodos de tratar SIDA, métodos de tratar la
infecciéon VIH y métodos de inhibir la proteasa VIH

DESCRIPCION DETALLADA DE LA INVENCION
E INCORPORACIONES PREFERIDAS

De acuerdo con una convencion usada en el arte, ’t{ se emplea en
formulas estructurales aqui para describir el enlace que es el punto de unién
de [a fraccion o sustituyente al niicleo o estructura medular.

Tal como se emplea aqui, el término "alifético” representa un
hidrocarburo de cadena recta o ramificada, saturado o insaturado, que
contiene 1 a 10 4tomos de carbono que pueden no sustituirse o sustituirse
por uno o més de los sustituyentes descritos a continuacién. El término
"alifatico” pretende abarcar grupos alquilo, alquenilo y alquinilo.

Tal como se emplea aqui, el término "alquilo" representa un
hidrocarburo saturado o insaturado de cadena recta o ramificada, que
contiene 1 a 10 dtomos de carbono que pueden no sustituirse o sustituirse
por uno o mas de los sustituyentes descritos mas adelante, Sustituyentes

ejemplares alquilo incluyen, pero no se limitan a metilo (Me), etilo (Et),
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propilo, 1sopropilo, butilo, isobutilo, t-butilo, y similares. El térmmo "
alquilo infenor” se refiere a un grupo alquilo que contiene de 1 a 6 4&tomos
de carbono.

El término "alquenilo" representa un hidrocarburo de cadena recta o
ramificada, que contiene uno o més enlaces dobles carbono-carbono y que
tiene 2 a 10 atomos de carbono que pueden no sustituirse o sustituirse por
uno o mis de los sustituyentes Sustituyentes ejemplares alquenilo
incluyen, pero no se imitan a etenilo, propenilo, butenilo, alilo, pentemilo y
similares.

El término "alquimilo” representa un hidrocarburo de cadena recta o
ramificada, que contiene uno o mas enlaces triples carbono-carbono y que
tiene 2 a 10 dtomos de carbono que pueden no sustituirse o sustituirse por
uno o mas de los sustituyentes descritos mas adelante. Una fraccién
alquinilo puede contener igualmente uno o més enlaces dobles carbono-
carbono. Sustituyentes ejemplares alquinilo incluyen, pero no se himitan a
etinilo, butinilo, propinilo (propargilo) isopropimnilo, pentinilo, hexinilo y
similares.

El término "carbociclico" representa un grupo hidrocarburo ciclico
saturado, parcialmente saturado, o0 completamente insaturado (aromético)
que contiene de 3 a 14 atomos de carbono que pueden no sustituirse o
sustituirse por uno o més de los sustituyentes descritos aqui mas adelante.
El término "carbociclico” pretende abarcar grupos hidrocarburo mono-, bi-
y ftri-ciclicos saturados, parcialmente saturados, o completamente
insaturados; por ejemplo, grupos cicloalquilo, cicloalquenilo y arilo. El
término "carbociclico" pretende abarcar ademés grupos hidrocarburo bi- y
tri-ciclico que contienen cualquier combinacion de fracciones de anillo que
son saturadas, parcialmente saturadas, o completamente insaturadas
(arométicas) Carbociclos parcialmente saturados incluyen, por ejemplo,
dihidroarenos (por ejemplo, indanilo) o tetra-hidro-arenos (por ejemplo,
tetrahidronaftaleno), en donde pueden ocurnir uno cualquiera o mas puntos
de saturacién en cualquier fraccion del anillo del carbociclo Ademaés, se

entiende que el enlace entre cualquier grupo carbociclico bi- o tri-ciclico y

96
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cualquier otro sustituyente o grupo variable puede hacerse en cualquier
posicion apropiada del carbociclo. El! término grupo "alifatico-
carbociclico” pretende abarcar grupos aliféticos que tienen un sustituyente
carbociclico (por ejemplo, fenilmetil- (bencil), feniletil-, ciclopropilmetil-,
etc ), en donde la fraccion carbociclica y la fraccion alifética de los mismos
puede sustituirse independientemente por uno o mas sustituyentes
adecuados.

"Cicloalquilo” representa un grupo que comprende un hidrocarburo
no-aromatico monociclico, biciclico, o triciclico que contiene de 3 a 14
atomos de carbono que pueden no sustituirse o sustituirse por uno o mas de
los sustituyentes descritos mas adelante Cicloalquilos ejemplares incluyen
anillos monociclicos que tienen de 3-8 atomos de carbono, tales como
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo y similares

Ejemplos 1lustrativos de grupos cicloalquilo incluyen los siguientes

<000 0OC0LHTCD

y

"Cicloalquenilo" representa un grupo que comprende un hidrocarburo
no-aromético monociclico, biciclico, o triciclico que contiene de 4 a 14
atomos de carbono los cuales pueden no sustituirse o sustituirse por uno o
maés de los sustituyentes descritos mas adelante y contiene por lo menos un
doble enlace carbono-carbono. Cicloalquenilos ejemplares monociclicos
incluyen grupos que tienen de 4-8, preferiblemente 5-6, atomos de carbono,
tales como ciclopentenilo, ciclopentadienilo, ciclohexenilo, cicloheptenilo y
similares Ejemplos ilustrativos de grupos cicloalquenilo incluyen los

siguientes:

i
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"Arilo" representa un grupo que comprende un radical aromético,

monovalente monociclico, biciclico, o tnciclico que contiene de 6 a 18
atomos de anillo de carbono, que pueden no sustituirse o sustituirse por uno
o mas de los sustituyentes descritos més adelante. Ejemplos ilustrativos de

grupos arilo incluyen los siguientes-

5D 00 O

El término "carbociclico™ pretende igualmente abarcar grupos mixtos
cicloalquilo/cicloalquenilo/arilo bi- y tri-ciclicos, que pueden no sustituirse
o sustituirse por uno o mas de los sustituyentes descnitos més adelante
Ejemplos 1lustrativos de tales grupos mixtos bi- y tri-cichcos incluyen los

siguientes

O o OO,
L

Se entiende que el enlace o sustitucion de cualquier grupo
carbociclico o heterociclico bi-ciclico o tn-ciclico descrito aqui puede estar
en cualquier posicion apropiada de cualquier anillo

Ejemplos 1lustrativos de tal enlace en grupos carbociclicos mixtos bi-

y tri-ciclicos incluyen los siguientes:
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Z , en donde R' es cualquier sustituyente

y |
adecuado.

El término "heterociclico” representa un grupo ciclico saturado,
parcialmente saturado, o completamente insaturado (aromdtico) que
contiene de 3 a 18 atomos de anillo, el cual incluye 1 a 5 heterodtomos
seleccionados de nitrégeno, oxigeno y azufre, y que puede no sustituirse o
sustituirse por uno o mas de los sustituyentes descritos aqui mas adelante
El término ‘"heterociclico" pretende abarcar grupos ciclicos con
heterodatomos mono-, bi- y tri-ciclicos saturados, parcialmente saturados, o
completamente insaturados; por ejemplo, grupos heterocicloalquilo,
heterocicloalquenilo y heteroarilo. El término "heterociclico” pretende
igualmente abarcar grupos bi- y tri-ciclicos que contienen cualquier
combinacién de fracciones de anillo que son saturadas, parcialmente
saturadas, o completamente nsaturadas (aromaticas). Heterociclos
parcialmente saturados incluyen, por ejemplo, dihidroheteroarenos (por
ejemplo, dihidroindol) o tetrahidro-heteroarenos (por ejemplo,
tetrahidroquinolina), en donde uno cualquiera o mas puntos de saturacion
pueden ocurrir en cualquier fraccion del anillo del heterociclo. Ademas, se
entiende que el enlace entre cualquier grupo heterociclico bi- o tri-ciclico y
cualquier otro sustituyente o grupo vanable puede hacerse en cualquier

posicion apropiada del heterociclo (es decir, no hay la restriccidon de que un
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sustituyente o grupo variable tenga que enlazarse a la fracci6n que contiene
el heterodtomo de un grupo heterociclico bi- o tri-ciclico). El término
grupo "alifitico-heterociclico" pretende abarcar grupos aliféticos que tienen
un sustituyente heterociclico (por ejemplo, pindilmetil-, tiazolilmetil-,
tetrahidrofuranilmetil-, etc.) en donde la fraccion heterociclica y la fraccién
alifitica del mismo puede sustituirse independientemente por uno o més
sustituyentes apropiados.

"Heterocicloalquilo" representa un grupo que comprende un radical
monociclico, biciclico, o tnciclico monovalente saturado, que contiene 3 a
18 atomos de anillo, el cual incluye 1 a S heterodtomos seleccionados de
nitrégeno, oxigeno y azufre, y que pueden no sustituirse o sustituirse por
uno o méas de los sustituyentes descritos mas adelante. Ejemplos
ilustrativos de grupos heterocicloalquilo incluyen, pero no se limitan a,
azetidnilo, pirrolidilo, pipendilo, piperazinilo, morfolimlo, tetrahidro-2H-
1,4-t1azinilo, tetrahidrofunilo, tetrahidropiranilo, 1,3-dioxolanilo, 1,3-
dioxanilo, 1,4-dioxanilo, 1,3-oxatiolanilo, 1,3-oxatianilo, 1,3-ditianilo,
azabicilo[3.2.1]Joctilo,  azabicilo[3.3.1]nonilo,  azabicilo[4.3.0]nonilo,
oxabicilo [2.2.1] heptilo, 1,5,9-triazaciclododecilo, y similares. Ejemplos

tlustrativos de grupos heterocicloalquilo incluyen los siguientes-
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en donde R es H, alquilo, hidroxilo o representa un compuesto de
acuerdo con Férmula 1, y el enlace descrito como " ", representa
enlazamiento a cualquiera de las dos cara de la fraccién bi-ciclica (es declr,\
endo o exo).
El término "heterocicloalquenilo” se utiliza aqui para representar un
radical monociclico, biciclico, o tricichco monovalente, no-aromético que
contiecne 4 a 18 &tomos de anillo, el cual puede incluir de 1 a §
heterodtomos seleccionados de nitrégeno, oxigeno y azufre, y que pueden
no sustituirse o sustituirse por uno o mas de los sustituyentes descritos mds
adelante y que contiene por lo menos un doble enlace de heteroétomo
carbono-carbono o heterodtomo-carbono Heterocicloalquenilos ejemplares
monociclicos incluye grupos que tienen de 4-8, preferiblemente 5-6, 4tomos
de anillo. Ejemplos ilustrativos de grupos heterocicloalquenilo incluyen,
pero no se limitan a, dihidrofurilo, dihidropiranilo, isoxazolinilo,
diludropiridilo, tetrahidropindilo, y similares. Ejemplos ilustrativos de

grupos heterocicloalquenilo incluyen los siguientes
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en donde R es H, alquilo, hidroxilo o representa un compuesto de

acuerdo con Férmula I.
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"Heteroanlo" representa un grupo que comprende un radical
monociclico, biciclico, o triciclico monovalente, aromatico, que contiene 5
a 18 dtomos de anillo, incluyendo 1 a 5 heterodtomos seleccionados de
mitrogeno, oxigeno y azufre, que pueden no sustituirse o sustituirse por uno
o mas de los sustituyentes descritos mas adelante. Tal como se emplea
aqui, el término "heteroarilo” pretende abarcar ademas el derivado N-6xido
(o derivados N-6xido, s1 el grupo heteroarilo contiene mds de un nitrégeno
de tal modo que pueda formarse més de un denvado N-6xido) de los grupos
heteroarilo que contienen mtrdgeno descritos aqui Ejemplos 1lustrativos de
grupos hetercanlo incluyen, pero no se limitan a, tienilo, pirrolilo,
imdazolilo, pirazolilo, furilo, 1sotiazolilo, furazanilo, 1soxazolilo, tiazolilo,
piridilo, pirazinilo, pinmidinilo, piridezinilo, tnazimlo, benzo[b]tienilo,
nafto[2,3-bjtiantrenilo, isobenzofuranilo, cromentlo, xantenilo,
fenoxatienilo, indohzimlo, isoindolilo, indohlo, indazolilo, purinilo,
1soquinolilo, quinolilo, ftalazinilo, naftindinilo, quinoxialinilo, quinzolinilo,
benzotiazolilo, benzimidazolilo, tetrahidroquinolinilo, cinnolinilo,
ptendinilo, carbazolilo, beta-carbolinillo, fenantndinilo, acridinilo,
perimidinilo, fenantrolinilo, fenazinilo, isotiazolilo, fenotiazinilo, y
fenoxazimlo. Ejemplos ilustrativos de derivados N-6xido de grupos
heteroanlo incluyen, pero no se limitan a, piridil N-6xido, pirazinil N-
oxido, pirimidinil N-6xido, piridaziml N-6xido, tmazinil N-6xido,
isoquinolil N-6xido, y quinolil N-6xido Otros ejemplos de grupos

heteroarilo incluyen las siguientes fracciones

Qoop PO
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en donde R es H, alquilo, hidroxilo o representa un compuesto de
acuerdo con Formula 1.

El témmino "heterociclico" pretende abarcar igualmente grupo
heterocicloalquilo/heterocicloalquemlo/heteroarilo mixtos bi- y tri-ciclicos,
que pueden no sustituirse o sustituirse por uno o mas de los sustituyentes
descritos mas adelante. Ejemplos ilustrativos de tales grupos heterociclico

mixtos bi- y tri-ciclicos incluyen los siguientes,

Ejemplos ilustrativos de tal enlace en grupos heterociclico mixtos bi-

y tri-ciclico incluyen los siguentes
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“V .en donde R' es cualquier

sustituyente adecuado.

En los compuestos de esta invencion, los grupos alquilo, alquenilo y
alquimlo pueden sustituirse opcionalmente por uno o mas sustituyentes
apropiados independientemente seleccionados de grupos fenilo, nitro,
amino, ciano, halégeno, hidroxilo, alcoxi, haloalcoxi, ariloxi, cicloalquiloxi,
cicloalquilalquiloxi, cicloalqueniloxi, cicloalquenilalquiloxi,

heterocicloalcoxi,  heterocicloalquilalquiloxi,  heterocicloalquemloxi,

heterocicloalquenilalquiloxi, heteroanloxi, alquilcarbonilo,
alquenilcarbonilo, alquinilcarbonilo, alquiloxicarbonilo,
alqueniloxicarbonilo, alquiniloxicarbonilo, alquilcarboniloxi,

alquenilcarboniloxi, alquinilcarboniloxi, anlcarbonilo, anlcarboniloxi,

ariloxicarbonilo, cicloalquilcarbonilo, cicloalquilcarboniloxi,
cicloalquioxicarbonilo, heteroanlcarbonilo, heteroanicarboniloxi,
heteroariloxicarbonilo, heterocicloalquilcarbonilo,

heterocicloalquilcarboniloxi,  heterocicloalquioxicarbonilo, carboxilo,
carbamoilo, formilo, aceto (oxo), tioaceto, sulfo, alquilamino,

alquenilamino, alquinilamino, cicloalquilamino, cicloalquenilamino,

arilamino, heterocicloalquilamino, heterocicloalquenilamino,
heteroarilamino, dialquilamino, alquilaminocarbonilo,
alquenilaminocarbonilo, alquinilaminocarbonilo,

cicloalquilaminocarbonilo, cicloalquenilamino, arilaminocarbonilo,
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heterocicloalquilaminocarbonilo, heterocicloalquenilcarbonilo,
heteroarilaminocarbonilo, dialquilaminocarbonilo, alquilaminotiocarbonilo,
cicloalquilaminotiocarbonilo, arilaminotiocarbonilo,
heterocicloalquilaminotiocarbonilo, heteroarilaminotiocarbonilo,
dialquilaminotiocarbonilo, alquiisulfonilo, arilsulfonilo, alquisulfenilo,
ariisulfenilo, alquilcarbonilamino, cicloalquilcarbonilamino,
arilcarbonilamino, heterocicloalquilcarbonilamino, heteroarilcarbonilamino,
alquiltiocarbonilamino, cicloalquiltiocarbomlamino, ariltiocarbonilamino,
heterocicloalquiltiocarbonilamino, heteroariltiocarbonilamino,
alquilsulfoniloxi, arilsulfoniloxi, alquilsulfonilamino, anlsulfonilamino,
mercapto, alquiltio, haloalquiltio, anltio y heteroanltio, en donde cualquiera
de las fracciones alquilo, alquenilo, alquinilo, arilo, cicloalquilo,
cicloalquemlo, heterocicloalquilo, heterocicloalquenilo, heteroarilo
presentes en los anteriores sustituyentes pueden sustituirse adicionalmente.
Las fracciones alquilo, alquenilo, alquinlo, cicloalquilo, cicloalquenilo,
heterocicloalquilo, heterocicloalquenilo, arilo, y heteroarilo de cualquiera
de los anteriores sustituyentes puede sustituirse opcionalmente por uno o
mas grupos independientemente seleccionados de grupos alquilo (excepto
para alquilo), haloalquilo, arilo, mitro, amino, alquilamino, dialquilamino,
halégeno, hidroxilo, alcoxi, haloalcoxi, ariloxi, mercapto, alquiltio,
haloalquiltio o anltio.

En los compuestos de esta invencién los grupos carboxilicos o
heterociclicos sustituidos pueden sustituirse opcionalmente por uno o més
sustituyentes apropiados independientemente seleccionados de grupos
alquilo, haloalquilo, alquenilo, alquinilo, arilo, cicloalquilo, cicloalquenilo,
heterocicloalquilo, heterocicloalquenilo, heteroarilo, nitro, amino, ciano,
halégeno, hidroxilo, alcoxi, haloalcoxi, alqueniloxi, alquimloxi,
alquilenedioxi, anloxi, cicloalquiloxi, cicloalquilalquiloxi, cicloalqueniloxi,
cicloalquenilalquiloxi, heterocicloalcoxi, heterocicloalquilalquiloxi,
heterocicloalquenilox, heterocicloalquenilalquiloxi, heteroariloxi,
alquilcarbonilo, alquiloxicarbonilo, alquilcarboniloxi, arilcarbonilo,

arilcarboniloxi, anloxicarbonilo, cicloalquilcarbonilo,

[04
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cicloalquilcarboniloxi, cicloalquioxicarbonilo, heteroarnlcarbonilo,
heteroarilcarboniloxi, heteroanloxicarbonilo, heterocicloalquilcarbonilo,
heterocicloalquilcarboniloxi,  heterocicloalquioxicarbonilo, carboxilo,
carbamoilo, formilo, aceto (oxo), tioaceto, sulfo, alquilamino,
cicloalquilamino, arilamino, heterocicloalquilamino, heteroarilamino,
dialquilamino, alquilaminocarbonilo, cicloalquilaminocarbonilo,
anlaminocarbonilo, heterocicloalquilaminocarbonilo,
heteroarilaminocarbonilo, dialquilaminocarbonilo, alquilaminotiocarbonilo,
cicloalquilaminctiocarbonilo, arilaminotiocarbonilo,
heterocicloalquilammmotiocarbonilo, heteroarilaminotiocarbonilo,
dialquilaminotiocarbonilo, alquilsulfonilo, anlsulfomlo, alquilsulfenilo,
arilsulfenilo, alquilcarbonilamino, cicloalquilcarbonilamino,
arilcarbonilamino, heterocicloalquilcarbonilamino, heteroarilcarbonilamino,
alquiltiocarbonilamino, cicloalquiltiocarbonilamino, ariltiocarbonilamino,
heterocicloalquiltiocarbonilamino, heteroariltiocarbonilamino,
alquilsulfoniloxi, arilsulfoniloxi, alquilsulfonilamine, arilsulforilamino,
mercapto, alquiltio, haloalquiltio, ariltio y heteroanitio, en donde cualquiera
de las fracciones alquilo, alquileno, arilo, cicloalquilo, heterocicloalquilo,
heteroarilo presentes en los anteriores sustituyentes pueden sustituirse aun
mas. “Sustituyentes apropiados” preferidos incluyen alquilo, alquenilo,
alquinilo, arlo, cicloalquilo, heterocicloalquilo, heteroarilo, halégeno,
hidroxilo, alcoxi, alquilenodioxi, ariloxi, cicloalcoxi, heteroariloxi,
alquiltio, haloalquiltio y carboxilo. Las fracciones alquilo, alquileno,
cicloalquilo, heterocicloalquilo, arilo, y heteroarilo de cualquiera de los
sustituyentes interiores puede sustituirse opcionalmente por uno o mas
grupos independientemente seleccionados de. grupos alquilo, haloalquilo,
nitro, amino, alquilamino, dialquilamino, halégeno, hidroxilo, alcoxi,
haloalcoxi, mercapto, alquiltio, haloalquiltio o ariltio

Por ejemplo, en los compuestos de esta invencion, la fraccién fenilo
sustiturda o fenilo de R? puede comprender por lo menos un sustituyente
(distinto de halo o metilo) seleccionado de los grupos haloalquilo,

hidroxialquilo, alcoxialquilo, cicloalcoxialquilo, alquilcarbonilalquilo,
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haloalcoxialquilo, ariloxialquilo, alquilticalquilo, haloalquiltioalquilo,
ariltioalquilo, cianoalquilo, aminoalquilo, alquilaminoalquilo, alquenilo,
alquimlo, arilo, cicloalquilo, cicloalquenilo, heterocicloalquilo,
heterocicloalquenilo, heteroarilo, nitro, amino, ciano, hidroxilo, alcoxi,
haloalcoxi, alqueniloxi, alquiniloxi, alquilenodioxi, anloxi, cicloalquiloxi,
cicloalquilalquiloxi, cicloalqueniloxi, cicloalquenilalquilox:,
heterocicloalcoxi,  heterocicloalquilalquiloxi,  heterocicloalquenilox,
heterocicloalquenilalquiloxi, heteroariloxi, alquilcarbonilo,
alquiloxicarbonilo, alquilcarboniloxi, arilcarbonilo, anicarboniloxi,
ariloxicarbonilo, cicloalquilcarbonilo, cicloalquilcarboniloxi,
cicloalquioxicarbonilo, heteroarilcarbonilo, heteroarilcarbonilox,
heteroariloxicarbonilo, heterocicloalquilcarbonilo,
heterocicloalquilcarboniloxi,  heterocicloalquioxicarbonilo,  carboxilo,
carbamoilo, formilo, aceto (oxo), tioaceto, sulfo, alquilamino,
cicloalquilamino, anlamino, heterocicloalquilamino, heteroarilamino,
dialquilamino, alquilaminocarbonilo, cicloalquilaminocarbonilo,
arilaminocarbonilo, heterocicloalquilaminocarbonilo,
heteroarilaminocarbonilo, dialquilaminocarbonilo, alquilaminotiocarbonilo,
cicloalquilaminotiocarbonilo, anlaminotiocarbonilo,
heterocicloalquilaminotiocarbonilo, heteroarilaminotiocarbonilo,
dialquilaminotiocarbonilo, alquilsulfomlo, anisulfonilo, alquilsulfemlo,
arilsulfenilo, alquilcarbonilamino, cicloalquilcarbonilamino,
anlcarbonilamino, heterocicloalquilcarbonilamino, heteroarilcarbonilamino,
alquiltiocarbomilamino, cicloalquiltiocarbomilamino, anltiocarbomiamino,
heterocicloalquiltiocarbonilamino, heteroariltiocarbonilamino,
alquilsulfoniloxi, arilsulfoniloxi, alquilsulfonilamino, anisulfonilamino,
mercapto, alquiltio, haloalquiltio, ariltio y heteroanitio, en donde cualquiera
de las fracciones alquilo, alquileno, arilo, cicloalquilo, heterocicloalquilo,
heteroanlo presentes en los sustituyentes anteriores puede sustituirse
adicionalmente. “Sustituyentes apropiados™ preferidos incluyen alquilo,
alquenilo, alquimlo, arilo, cicloalquilo, heteroclcloa]quilo, heteroarilo,

halégeno, hidroxilo, alcoxi, alquilenodioxi, ariloxi, cicloalcoxi,

jo¥



"

WO 02/100845 PCT/US02/18548
-18 -

heteroariloxi, alquiltio, haloalquiltio y carboxilo Las fracciones alquilo,
alquileno, cicloalquilo, heterocicloalquilo, arilo, y heteroarilo de cualquiera
de los anteriores sustituyentes puede sustituirse opcionalmente por uno o
més grupos independientemente seleccionados de- grupos alquilo,
haloalquilo, mitro, amino, alquilamino, dialquilamino, halégeno, hidroxilo,
alcoxi, haloalcoxi, mercapto, alquiltio, haloalquiltio o ariltio.

Si los sustituyentes en si mismos no son compatibles con los métodos
sintéticos de esta invencion, el sustituyente puede protegerse con un grupo
protector adecuado que es estable a las condiciones de reaccién usadas en
estos métodos El grupo protector puede retirarse en un punto apropiado en
la secuencia de reaccion del método para proveer un intermedio deseado o
compuesto objetivo. Grupos protectores adecuados y los métodos para
proteger y desproteger diferentes sustituyentes usando tales grupos
protectores adecuados son bien conocidos por los expertos en el arte;
ejemplos de los cuales pueden hallarse en T Greene y P. Wuts, Protecting
Groups in Chemical Synthesis (3" ed ), John Wiley & Sons, NY (1999), que
se incorpora aqui por referencia en su integridad. En algunos casos, un
sustituyente puede seleccionarse especificamente para que sea reactivo bajo
las condiciones de reaccion usadas en los métodos de esta invencion. Bajo
estas circunstancias, las condiciones de reaccién convierten el sustituyente
seleccionado en otro sustituyente que es util en un compuesto intermedio en
los métodos de esta invencion o es un sustituyente deseado en un
compuesto objetivo.

En los compuestos de esta invencion, R? y R?, independientemente o
tomados juntos, pueden ser un grupo protector nitrégeno apropiado Como
se indicé anteriormente, grupos protectores nitrégeno son bien conocidos en
el arte y puede emplearse cualquier grupo protector nitrégeno que sea Gtil
en los métodos de preparar los compuestos de esta invencion o quda ser
a1l en los compuestos inhibidores de proteasa VIH de esta invencién
Grupos protectores nitrégeno ejemplares incluyen grupos alquilo, alquilo
sustituido, carbamato, urea, amida, imida, enamina, sulfenilo, sulfonilo,

nitro, nitroso, 6xido, fosfimlo, fosfonlo, sililo, organometilico, acido
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borinico y acido bonco. Ejemplos de cada uno de estos grupos, métodos
para proteger fracciones mitrégeno usando estos grupos y métodos para
remover estos grupos de fracciones nitrégeno se divulgan en T. Greene y P.
Wuts, supra Preferiblemente, cuando R? y/o R? son independientemente
grupos protectores nitrégeno apropiados, sustituyentes R? y R? adecuados
incluyen, pero no se limitan a, grupos protectores carbamato tales como
alquiloxicarbonilo  (por ejemplo, Boc  t-butiloxicarbomilo) y
anlloxicarbonilo (por ejemplo, Cbz:benciloxicarbonilo, o FMOC: fluoreno-
9-metiloxicarbonilo), alquiloxicarbonilos (por ejemplo, metiloxicarbonilo),
alquilo o arilcarbomlo, alquilo sustituido, especialmente arilalqulo (por
ejemplo, tntilo (tnfenilmetilo), bencilo y bencilo sustituido), y similares
Cuando R? y R? tomados juntos son un grupo protector nitrégeno adecuado,
sustituyentes R? / R? apropiados incluyen ftalimido y un stabase (1,2-bis
(dialqulsilil))etileno).

Los términos "halogeno” y "halo" representan sustituyentes cloro,
fluoro, bromo o yodo. "Heterociclo" tiene por objeto significar un grupo
heteroarilo o heterocicloalquilo "Acilo" tiene por objeto significar un
radical -C(O)-R, en donde R es un grupo alquilo, cicloalquilo, arilo,
heterocicloalquilo o heteroanlo sustituido o no sustituido "Acilox1" tiene
por objeto significar un radical -OC(O)-R, en donde R es un grupo alquilo,
cicloalquilo, anlo, heterocicloalquilo o heteroarilo sustituido o no
sustituido "Tioacilo” tiene por objeto sigmficar un radical -C(S)-R, en
donde R es un grupo alquilo alquilo, cicloalquilo, arilo, heterocicloalquilo o
heteroarilo sustituido o no sustituido "Sulfonilo" tiene por objeto significar
un bi-radical -SO»-. "Sulfenilo” tiene por objeto significar un bi-radical -
SO-. "Sulfo" tiene por objeto sigmficar un radical -SO,H. "Hidroxi" tiene
por objeto significar el radical -OH "Amina" o "amino" tiene por objeto
significar el radical -NH,. "Alquilamino" tiene por objeto significar el
radical -NHR,, donde R, is un grupo alquilo. "Dialquilamino"” tiene por
objeto significar el radical -NR,R,, donde R, y R, son cada uno
independientemente un grupo alquilo, y pretende incluir grupos
heterocicloalquilos, en donde R, y Ry, tomados juntos, forman un amillo

(o9
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heteraciclico que incluye la amina nitrogenada "Alcoxi" tiene por objeto
significar el radical -OR,, en donde R, es un grupo alquilo Grupos
ejemplares alcoxi incluyen metoxi, etoxi, propoxi, y similares. Grupos
"alcox1 inferior" poseen fracciones alquilo que tienen de 1 a 4 carbonos.
"Alcoxicarbonilo" tiene por objeto significar el radical -C(O)OR,, donde R,
es un grupo alquilo. "Alquilsulfonilo” tiene por objeto significar el radical -
SO:R,, donde R, es un grupo alquilo "Alquilenodioxi” tiene por objeto
significar el radical divalente -OR,O- el cual se enlaza a atomos adyacentes
(por ejemplo, dtomos adyacentes en un anillo fenilo o naftilo), en donde R,
es un grupo alquilo inferior "Alquilaminocarbonilo” tiene por objeto
significar el radical -C(O)NHR,, donde R, es un grupo alquilo.
"Dhalquilaminocarbonilo” tiene por objeto significar el radical -C(O)NR.R,,
donde R, Y Ry son cada uno independientemente un grupo alquilo
"Mercapto” tiene por objeto significar el radical -SH. "Alquiltio” tiene por
objeto significar el radical -SR,, donde R, es un grupo alquilo. "Carbox1"
tiene por objeto significar el radical -C(O)OH "Aceto" u "oxo" tiene por
objeto significar el di-radical =0. “Tioaceto" tiene por objeto significar el
di-radical =S. "Carbamoilo” tiene por objeto significar el radical -
C(O)NH,. "Cicloalquilalquilo” tiene por objeto significar el radical

-alquil-cicloalquilo, en donde alquilo y cicloalquilo se define como maés
arnba, y se representa por el arreglo de enlace presente en los grupos -CHp-
ciclohexano o -CH,-ciclohexeno. "Arlalquilo" tiene por objeto significar el
radical -alquilarilo, en donde alquilo y arilo se define como mas arriba, y se
representa por el arreglo de enlace presente en un grupo bencilo
"Aminocarbonilalquilo” tiene por objeto significar el radical -alquiC(Q)
NH; y se representa por el arreglo de enlace presente en el grupo -
CH,;CH,C(O)NH,. "Alquilaminocarbonilalquilo” tiene por objeto significar
el radical -alquilC(O)NHR,, donde R, es un grupo alquilo y se representa
por el arreglo de enlace presente en el grupo -CH,CH,C(O)NHCH,
"Alquilcarbonilaminoalquilo” tiene por objeto significar el radical -
alquilNHC(O)-alquilo y se representa por el arreglo de enlace presente en el
grupo -CH,NHC(O)CH; "Dialquilaminocarboriylalquilo" tiene por objeto

(&
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significar el radical-alquilC(O)NR,R,, donde R, y R, son cada uno
independientemente un grupo alquilo. "Ariloxi" tiene por objeto sigmificar
el radical -OR_, donde R; es un grupo anlo. "Heteroariloxi" tiene por objeto
significar el radical ~ORg, donde Ry es un grupo heteroarilo "Ariltio" tiene
por objeto significar el radical -SR;, donde R; es un grupo arilo.
"Heteroariltio" tiene por objeto significar el radical -SRy, donde Ry es un
grupo heteroarilo.

S1 un compuesto inventivo es una base, una sal deseada puede
prepararse por cualquier método apropiado en el arte, incluyendo el
tratamiento de la base libre con un é4cido inorgénico, tal como écido
clorhidrico é4cido bromhidrico, acido sulfiirico, 4cido nitrico, dcido
fosforico, y similares, o con un acido organico, tal como 4cido acético,
acido maleico, acido succinico, dcido mandélico, dcido fumdrico, acido
malodnico, dcido pirGivico, 4cido oxdlico, acido glicolico, acido salicilico,
dcido piranosidilico, tal como dcido glucurénico o 4cido galacturdnico, alfa-
hidroxi cido, tal como dcido citrico o 4cido tartarico, aminodcido, tal como
acido aspirtico y dcido glutdmico, 4cido aromitico, tal como é&cido
benzoico o 4dcido cinnédmico, é4cido sulfénico, tal como écido p-
toluenosulfonico o acido etanesulfonico, o similares

Si un compuesto inventivo es un acido, una sal deseada puede
prepararse por culaquier método apropiado conocido en el arte, incluyendo
tratamiento del acido libre con una base orgédnica o inorganica, tal como una
amina (primana, secundaria, o terciaria); un hidréxido de metal alcalino o
metal alcalinotérreo; o similares. Ejemplos ilustrativos de sales apropiadas
incluyen sales organicas derivadas de aminodcidos tales como glicina y
arginina; amoniaco, aminas primarias, secundanas, y terciarias; y aminas
ciclicas, tales como piperidina, morfolina, y piperazina; asi como sales
inorgénicas derivadas de sodio, calcio, pt;tasio, magnesio, manganeso,
hierro, cobre, zinc, aluminio, y litio.

Igualmente pueden describirse incorporaciones especificas de los
compuestos de esta invencién que comprenden los compuestos

representados por Formula [ Por ejemplo, esta invencién se relaciona con

l
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compuestos (tiles para inhibir la actividad de proteasa VIH de Férmula I,

mas arriba, en donde

R' es un grupo cicloalquilo monociclico de 5 6 6 miembros,
cicloalquenilo, anlo, heterocicloalquilo, heterocicloalquenilo o heteroanlo,
donde dicho grupo cicloalquilo, cicloalquenilo, arilo, heterocicloalquilo,
heterocicloalquenilo o heteroarilo no se sustituye o se sustituye con uno o
mds sustituyentes independientemente seleccionados de alquilo,
haloalquilo, amino, ciano, halégeno, hidroxilo, alcoxi, haloalcoxi,
alquilenedioxi, di-haloalquilenodioxi, ariloxi, cicloalcoxi, cicloalquilalcoxi,
cicloalqueniloxi, cicloalquenilalcoxi, heterocicloalcoxi,
heterocicloalquilalcoxi, heterocicloalqueniloxi, heterocicloalquenilalcoxi,
heteroariloxi, alquilcarboniloxi, anlcarboniloxi, heteroanicarboniloxi,
alquilamino, dialquilammmo, aceto, alquilsulfonilo, arilsulfonilo,
alquilcarbonilamino, alquiltio, haloalquiltio y anltio, en donde cualquiera
de las fracciones alquilo, alquileno, anlo, cicloalquilo, heterocicloalquilo,
heteroarilo presentes en los anteriores sustituyentes pueden sustituirse
adicionalmente por uno o mas grupos independientemente seleccionados de
grupos alquilo, haloalquilo, arilo, nitro, amino, alquilamino, dialquilamino,
halégeno, hidroxilo, alcoxi, haloalcoxi, ariloxi, mercapto, alquiltio,
haloalquiltio y anltio;

R? es un grupo alquilo sustituido, un grupo alquenilo sustituido o no
sustituido, o un grupo alqumilo sustituido o no sustituido, en donde dicho
grupo alquilo, alquenilo o alquinilo es un grupo de cadena recta o
ramificada, y

donde dicho grupo alquilo, alquenilo o alquinilo sustituido se
sustituye por uno o més sustituyentes independientemente seleccionados de
grupos amino, ciano, halégeno, hidroxilo, alcoxi, haloalcoxi, ariloxi,
cicloalcoxi, cicloalquilalcoxi, cicloalqueniloxi, cicloalquenilalcoxi,
heterocicloalcoxi, heterocicloalquilalcoxi, heterocicloalqueniloxi,
heterocicloalkenlalcoxi,  heteroarilox), alquilamino, dialquilamino,
alquilsulfomlo, arilsulfonilo, alquilsulfenlo, anlsulfenilo, alquiltio,

haloalquiltio, ariltio y heteroariltio, en donde cualquiera de las fracciones

1
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alquilo, alquemlo, alquinilo, arilo, cicloalquilo, cicloalquenilo,
heterocicloalqulo, heterocicloalquenilo, heteroarilo presentes en los
sustituyentes anteriores puede sustituirse adicionalmente por uno o més
grupos independientemente seleccionados de grupos alquilo, haloalquilo,
halégeno, hidroxilo, alcoxi, haloalcoxi, alquiltio y haloalquiltio;

R? es H, metilo, etilo o propilo, donde dicho metilo, etilo o propilo

no se sustituye o se sustituye por halo o hidroxilo;

ey

independientemente seleccionados de halégeno, alquilo, haloalquilo, alcoxi,

, en donde R* es H o uno o més sustituyentes

haloalcoxi, hidroxilo, alquilenodioxi, di-haloalquilenodioxi, alquilamino,
dialquilamino, alquiltio y haloalquiltio;

Zes S, O, SO, SO,, CH; 6 CFH,

R}es H,

R* R R® y R’ se seleccionan independientemente de H o metilo; y

R® y R* se seleccionan independientemente de H, halégeno, metilo,
monohalo-metilo, dihalo-metilo y tri-halometilo,

o un profimmaco, metabolito farmacéuticamente activo o sal
farmacéuticamente activa o solvato de los mismos

En incorporaciones mas especificas, esta invencion se relaciona con
compuestos de Férmula I, més arriba, en donde

R' es fenilo, pirrolilo, pirrolidimlo, 1soxazolilo, pirazolilo, tiazohlo,
tetrahidrofuranilo, furanilo, tienilo o tetrahidropindazinilo, donde dicho
fenilo, pirrolilo, pirrolidinilo, isoxazolilo, pirazolilo, tiazolilo,
tetrahidrofuramlo, furanilo, tienilo o tetrahidropiridazinilo no se sustituye o
sustituye con uno o mds sustituyentes independientemente seleccionados de
alquilo, haloalquilo, halogeno, e hidroxilo,

R? es un grupo alquilo sustituido, un grupo C;-Cg alquenilo sustituido
o no sustituido, un grupo C,-C¢ alquinilo sustituido o no sustituido, en
donde dicho grupo alquilo, alquenilo o alquinilo es un grupo de cadena

recta o ramificada, y

{
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donde dicho grupo alquilo, alquemilo o alquinilo sustituido
sustituye por uno o mds sustituyentes independientemente seleccionados de
ciano, halégeno y alquilamino;
R? es H, metilo o etilo,

R\

X es O\ﬁ , en donde R* es H, halégeno, o alcoxi,

Z es S, O, CH; 6 CFH;

R, RY R R® y R¥ son cada uno H;y

R®y R’ se seleccionan independientemente de H o metilo;

o un profirmaco, metabolito farmacéuticamente activo o sal
farmacéuticamente activa o solvato de los mismos

En incorporaciones especificas preferidas, esta invencién se relaciona
con compuestos de Férmula I, més arriba, en donde:

R' es fenilo, donde dicho fenilo se sustituye con uno o més
sustituyentes independientemente seleccionados de alquilo, halégeno o
hidroxilo;

R? es un grupo C;-Cg alquenilo o un grupo C,-Cs alquinilo, en donde
dicho grupo alquenilo o alquinilo es un grupo de cadena recta o ramificada,
y

donde dicho grupo alquenilo o alquinilo no se sustituye o se sustituye
por uno o0 mas sustituyentes halégeno;

R es H;

Q
X es .l'r,endonde R*esH;

ZesS;

R} R R’ R® y R® son cada uno H; y

R®y R” son cada uno metilo;

o un profirmaco, metabolito farmacéuticamente activo o sal
farmacéuticamente activa o solvato de los mismos

Mass especificamente, esta invencion se relaciona con compuestos

atiles para inhibir la actividad de proteasa VIH de Férmula I, més arriba, en
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donde:

R' es un grupo cicloalquilo, cicloalquenilo, arilo, heterocicloalquilo,
heterocicloalquenilo o heteroarilo mono-cichco de 5 6 6 miembros, donde
dicho grupo cicloalquilo, cicloalquemlo, arilo, heterocicloalquilo,
heterocicloalquenilo o heteroarilo no se sustituye o se sustituye con uno o
més sustituyentes independientemente seleccionados de alquilo,
haloalquilo, amino, ciano, halégeno, hidroxilo, alcoxi, haloalcoxi,
alquilenodioxi, dihaloalquilenodioxi, ariloxi, cicloalcoxi, cicloalquilalcoxi,
cicloalqueniloxi, cicloalquenilalcoxi, heterocicloalcoxi,
heterocicloalquilalcoxi, heterocicloalqueniloxi, heterocicloalquenilalcoxi,
heteroariloxi, alquilcarboniloxi, arilcarboniloxi, heteroarilcarboniloxi,
alquilamino, dialquilamino, alquilsulfonilo, anlsulfonilo,
alquilcarbonilamino, alquiltio, haloalquiltio y ariltio, en donde cualquiera
de las fracciones alquilo, alquileno, arilo, cicloalquilo, heterocicloalquilo,
heteroarilo presentes en los anteriores sustituyentes se sustituyen por uno o
mds grupos independientemente seleccionados de grupos alquilo,
haloalquilo, anlo, nitro, amino, alquilamino, dialquilamino, haldgeno,
hidroxilo, alcoxi, haloalcoxi, ariloxi, mercapto, alquiltio, haloalquiltio y
ariltio;

R? es un grupo fenilo sustituido, un grupo fenilalquilo sustituido, un
grupo fenilalquenilo sustituido o no sustituido o un grupo fenilalquinilo
sustituido o no sustituido;

donde dicha fraccién alquilo, alquenilo o alquinilo de dicho grupo
fenilalquilo, fenilalquenilo o fenilalquinilo es una fraccion de cadena recta o
ramificada,

R? es H, metilo, etilo o propilo, donde dicho metilo, etilo o propilo

no se sustituye o sustituye con halo o hidroxilo;

Q,
X es ¥ , en donde R* es H o uno o méas sustituyentes

independientemente seleccionados de halogeno, alquilo, haloalquilo, alcoxi,

haloalcoxi, hidroxilo, alquilenodioxi, di-haloalquilenodioxi, alquilamino,

A\
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dialquilamino, alquiltio y haloalquiltio;

Zes S, O, SO, SO,, CH; 6 CFH;

R? es H;

R, R®, R®y R’ se seleccionan independientemente de H o metilo, y

R® y R? se seleccionan independientemente de H, halégeno, metilo,
monohalo-metilo, dihalo-metilo y tri-halometilo;

con la condicion que dicho grupo heterocicloalquilo,
heterocicloalquenilo o heteroarilo mono-ciclico de 5 6 6 miembros contiene
por lo menos dos heteroidtomos; o
con la condicién que dicha fraccién alquilo, alquenilo o alquinilo de dicho
grupo fenilalquilo sustituido, fenilalquenilo o femlalquinilo se sustituye por
uno o mas sustituyentes seleccionados de halo o aceto, o

con la condicién que dicho grupo fenilo sustituido o fraccién fenilo
de dicho grupo fenilalquilo sustituido, fenilalquenilo o fenilalquinilo se
sustituye por uno o mas sustituyentes distintos de halo o metilo, donde
dichos uno o mas sustituyentes se seleccionan independientemente de
grupos haloalquilo, hidroxialquilo, alcoxialquilo, cicloalcoxialquilo,
alquilcarbonilalquilo, haloealcoxialquilo, ariloxialquilo, alquiltioalquilo,
haloalquiltioalquilo, anltioalquilo, cianoalquilo, aminoalquilo,
alquilaminoalquilo, alquenilo, alquinilo, arilo, cicloalquilo, cicloalquenilo,
heterocicloalquilo, heterocicloalquenilo, heteroanlo, mtro, amino, ciano,
hidroxilo, alcoxi, haloalcoxi, alquemloxi, alquiniloxi, alquilenodioxi,
ariloxi, cicloalcoxi, cicloalquilalcoxi, cicloalqueniloxi, cicloalquenilalcoxi,
heterocicloalcoxi, heterocicloalquilalcoxi, heterocicloalkenoxi,
heterocicloalquenilalcoxi, heteroariloxi, alquilcarbonilo, alquiloxicarbonilo,
alquilcarboniloxi, arilcarbonilo, arilcarbonilox;,  anloxicarbonilo,
cicloalquilcarbonilo, cicloalquilcarboniloxi, cicloalquioxicarbonilo,
heteroarilcarbonilo, heteroarilcarboniloxi, heteroariloxicarbonilo,
heterocicloalquilcarbonilo, heterocicloalquilcarboniloxi,
heterocicloalquioxicarbonilo, carboxil. carbamoilo, formilo, aceto, tioaceto,
sulfo, alquilamino, cicloalquilamino, arilamino, heterocicloalquilamino,

heteroarilamino, dialquilamino, alquilaminocarbonilo,
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cicloalquilaminocarbonilo, arilaminocarbonilo,
heterocicloalquilaminocarbonilo, heteroarilaminocarbonilo,
dialquilaminocarbonilo, alquilaminotiocarbonilo,
cicloalquilaminotiocarbonilo, arilaminotiocarbonilo,
heterocicloalquilaminotiocarbonilo, heteroarilaminotiocarbonilo,

dialquilaminotiocarbonilo, alquilsulfonilo, arilsulfonilo, alquilsulfenilo,
arilsulfenilo, alquilcarbonilamino, cicloalquilcarbonilamino,
arilcarbonilamino, heterocicloalquilcarbonilamino, heteroarilcarbonilamino,
alquiltiocarbonilamino. cicloalquiltiocarbonilamino, anltiocarbonilamino,
heterocicloalquiltiocarbonilamino, heteroarniltiocarbonilamino,
alquilsulfoniloxi, anlsulfoniloxi, alquilsulfonilamino, arilsulfonilamino,
mercapto, alquiltio, haloalquiltio, anltio y heteroariltio, en donde cualquiera
de las fracciones alquilo, alquileno, anlo, cicloalquilo, heterocicloalquilo, o
heteroarilo presentes en los anteriores sustituyentes no se sustituyen o se
sustituyen por uno o mas grupos independientemente seleccionados de
alquilo, haloalquilo, halégeno, hidroxilo, alcoxi, haloalcoxi, alquiltio y
haloalquiltio,

o un profirmaco, metabolito farmacéuticamente activo o sal
farmacéuticamente activa o solvato de los mismos. 81 el grupo fenilo o
fraccién fenilo de R? contiene mas de un sustituyente, los sustituyentes
pueden ser los msmos o diferentes, y pueden seleccionarse
independientemente de los sustituyentes ya descritos

Maiés especificamente, esta invencidn se relaciona con compuestos
atiles para inhibir la actividad de proteasa VIH de Férmula 1, més arriba, en
donde

R' es fenilo, pirrolilo, pirrolidinilo, isoxazolilo, pirazolilo, tiazolilo,
tetrahidrofuranilo, furanilo, tienilo o tetrahidropinidazinilo, donde dicho
fenilo, pirrolilo, pirrolidinilo, isoxazohlo, pirazolilo, tiazolilo,
tetrahidrofuranilo, furanilo, tiemlo o tetramdropiridazinilo no se sustituye o
se sustituye con uno o mas sustituyentes independientemente seleccionados
de alquilo, haloalquilo, halégeno, e hidroxilo;

R? es un grupo fenilalquilo sustituido, donde dicha fraccién alquilo

n



WO 02/100845 PCT/US02/18548

-28- )13
de dicho grupo fenilalquilo sustituido es una fraccién alquilo de cadena
recta o ramificada;

R? es H, metilo, etilo o propilo, donde dicho metilo, etilo o propilo\
no se sustituye o se sustituye con hidroxilo,

O,
X es .1"' , en donde R* es H, halégeno, o alcoxi,

Zes S, O,CH,; 6 CFH;

R, R, R R’y R son cada uno H, y

R®y R’ se seleccionan independientemente de H o metilo;

con la condicién que R! se selecciona de isoxazolilo, pirazolilo,
tiazolilo o tetrahidropiridazinilo, donde dicho grupo es isoxazolilo,
pirazolilo, tiazolilo o tetrahidropiridazinilo no se sustituye o se sustituye
con uno o més sustituyentes independientemente seleccionados de alquilo,
haloalquilo, halégeno, e hidroxilo cuando R? es un grupo fenilalquilo
sustituido o no sustituido o

con la condicién que R' se seleccione de fenilo, pirrolilo,
pirrolidinilo, 1soxazolilo, pirazolilo, tiazolilo, tetrahidrofuranilo, furamlo,
tienlo o tetrahidropiridazinilo cuando R? es un grupo fenilalquilo sustituido
y dicha fraccion femlo de dicho grupo fenilalquilo sustituido comprende
uno o més sustituyentes distintos de halo o metilo, donde dichos uno o més
sustituyentes se seleccionan independientemente de haloalquilo, amino,
hidroxilo, alcoxi, haloalcoxi, alquilenodioxi, di-haloalquilenodioxi,
cicloalquilalquiloxi, dialquilamino, alquilsulfonil y alquiltio;

o un profirmaco, metabolito farmacéuticamente activo o sal
farmacéuticamente activa o solvato de los mismos

En incorporaciones preferidas, esta invenciéon se relaciona con
compuestos de Férmula 1, mas arriba, en donde.

R' es femlo, donde dicho fenilo se sustituye con uno o més
sustituyentes independientemente seleccionados de metilo, halégeno o
hidroxilo;

R? es un grupo fenilalquilo sustituido, donde dicha fraccién alquilo
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de dicho grupo fenilalquilo sustituido es una fraccion alquilo de cadena
recta o ramificada;

donde dicha fraccion fenilo de dicho grupo fenilalquilo sustituido
comprende uno o més sustituyentes distintos de halo o metilo, donde dichos
uno © mas sustituyentes se seleccionan independientemente de
trifluorometilo, amino, hidroxil, C,-C, alcoxi, alqulenodioxi, di-fluoro-
alquilenodiox1, ciclopropilmetoxi, di-metil-amino, metanosulfomilo y
metiltio;

R2 es H, metilo o etil

Q
Xes ¥ , en donde R* es H;

ZesS6Q;y

R, R, R% RS, R, Ry R¥ son cada uno H;

O un profirmaco, metabolito farmacéuticamente activo o sal
farmacéuticamente activa o solvato de los mismos

Todos los compuestos de esta invencion contienen por lo menos un
centro quiral y pueden existir como estereoisomeros simples (por ejemplo,
enantiémeros simples o diastereomeros simples), cualquier mezcla de
estereosisdmeros (por ejemplo, cualquier mezcla de enantibmeros o
diasteredmeros) o mezclas racémicas de los mismos  Todos los
estereoisomeros simples, mezclas y racematos pretenden incluirse en la
amplia orbita de la presente invencion. Los compuestos identificados aqui
como estereoisémeros simples tienen por objeto describir compuestos que
estdn presentes en una forma que contiene por lo menos 90% de un
estereoisomero simple de cada centro quiral presente en los compuestos.
Donde no se especifique la estereoquimica de los carbonos quirales
presentes en las estructuras quimicas ilustradas aqui, la estructura quimica
pretende abarcar compuestos que contienen estereoisémero de cada centro
quiral presente en el compuesto. Preferiblemente, sin embargo, los
compuestos inventivos se usan en forma opticamente pura, es decir,

estereoisoméricamente pura, o forma sustancialmente Opticamente pura
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(sustancialmente estereoisoméricamente pura). Tal como se emplea aqui, el
término pureza "estereoisomérica” (o pureza "dptica") se refiere a la pureza
"enantiomérica” y/o pureza "diastereomérica® de un compuesto.
Compuestos que son sustancialmente enantioméricamente puros contienen
por lo menos 90% de un 1s6émero simple y preferiblemente contienen por lo
menos 95% de un isomero simple de cada centro quiral presente en el
enantiomero. Compuestos que son sustancialmente diastereoméricamente
puros contienen por lo menos 90% de un 136mero simple de cada centro
quiral presente en el diasteredmero, y preferiblemente contienen por lo
menos 95% de un isOmero simple de cada centro quiral. Mas
prefenblemente, los compuestos sustancialmente enantioméricamente y
diastereoméricamente puros en esta invencion contienen por lo menos
97.5% de un 1s6mero simple y muy preferiblemente contienen por lo menos
99% de un isdmero simple de cada centro quiral en el compuesto. EI
término "racemico” o "mezcla racémica" se refiere a una mezcla de
cantidades iguales de compuestos enantioménicos, que abarca mezclas de
enantidmeros y mezclas de diasteredmeros enantioméricos. Los
compuestos de esta invencion pueden obtenerse en forma
estereoisoméricamente pura (es decir, enantioméricamente y/o
diastereoméncamente pura) o sustancialmente estereoisoméricamente pura
(es decir, sustancialmente enantiomérnicamente y/o diastereoméricamente
pura) Tales compuestos pueden obtenerse sintéticamente, de acuerdo con
los procedimientos descritos aqui usando materiales Opticamente o
sustancialmente Opticamente puros. Alternativamente, estos compuestos
pueden obtenerse por resolucion/separacion de una mezcla de
estereoisomeros, incluyendo mezclas racémicas, usando procedimientos
convencionales. Métodos ejemplares que pueden ser ltiles para la
resoluci6n/separacion de mezclas estereoisoméricas incluyen cromatografia
y cristalizacion/re-cristalizacion. Otros métodos atiles pueden encontrarse
en "Enantiomers, Racemates, and Resolutions,” ] Jacques y colegas, 1981,
John Wiley and Sons, New York, NY, cuya divulgacion se incorpora aqui

por referencia. Estereoisomeros preferidos de los compuestos de esta
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invencidn se describen aqui.
Incorporaciones especialmente preferidas de esta invencién
comprenden compuestos, en donde los centros estereogénicos (carbonos

quirales) tienen la estereoquimica designada a continuacién:

R?
A .
on:v )rz

R

Mis preferiblemente, por lo menos dos de los centros estereogénicos

tienen la estereoquimica designada a continuacion.
R* R
R* X /
G o] N‘--.RT
/“\ R
R N N
OR?
m/\\ z
R®

Aun miés preferiblemente, por lo menos tres de los centros

estereogénicos tienen la estereoquimica designada a continuacion:

R¥ R?

R X /
H #—R’
OR’ )\\
R‘ L)
RS

Z

Compuestos ejemplares de esta invencion incluyen.
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y los profirmacos, metabolitos farmacéuticamente activos, y sales y

it

Iz

Iz

solvatos farmacéuticamente aceptables de los mismos.
La invencidn se dirige 1gualmente a los intermedios de Férmula 11,

que son titiles en la sintesis de ciertos compuestos de Férmula [:

£
20a 20b 20c
(o] O 0 o] 0
>LOJLN—=/‘LOH OAN—a)LOH J\OJLN—./“\OH
ko/" - ’\o/\ { 0’<
20d 20e 20f

Los compuestos inhibidores de proteasa VIH de esta invencion
incluyen profirmacos, los metabolitos farmacéuticamente activos, y las
sales y solvatos farmacéuticamente aceptables de los mismos. En
incorporaciones preferidas, los compuestos de Férmula I, profirmacos,
sales farmacéuticamente aceptables, y metabolitos farmacéuticamente
activos y solvatos de los mismos demuestran una actividad inhibidora de la

proteasa VIH, correspondiente a K, de por lo menos 100 nM, una ECs, de
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por lo menos 10 mM o una ICs; de por lo menos 10 mM. Preferiblemente,
los compuestos de esta invencién demuestran una actividad inhibidora d
proteasa VIH, correspondiente a un K, de por lo menos 10 nM, un EC;, de .
por lo menos 1 mM o una ICsy de por lo menos 1 mM., Mis \
preferiblemente, los compuestos de esta invencion demuestran una
actividad inhibidora de proteasa VIH contra cepas mutantes deVIH,
correspondiente a un K, de por lo menos 100 nM, una EC;, de por lo menos
10 mM o una ICsy de por lo menos 10 mM. Aun mas prefeniblemente, los
compuestos de esta invencion demuestran actividad inhibidora de proteasa
contra cepas mutantes correspondiente a un K, de por lo menos 10 nM, una
ECspde por lo menos 1 mM o una ICs; de por lo menos 1 mM.

Un "proférmaco” tiene por objeto significar un compuesto que se
convierte bajo condiciones fisiolégicas o por solvélisis o metabélicamente
en un compuesto especificado que es farmacéuticamente activo. Un
profarmaco derivado de uno de los compuestos de esta invencién que
contiene una fraccion, tales como por ejemplo -CO4R, -PO(OR), 6 -C=NR,
que puede dividirse bajo condiciones fisiolégicas o por solvélisis Puede
emplearse cualquier sustituyente R apropiado que provea un producto de
solvolisis o escision farmacéuticamente aceptable Un profirmaco que
contiene tal fraccion puede prepararse de acuerdo con procedimientos
convencionales por tratamiento de un compuesto de esta invencion que
contiene, por ejemplo, una fraccién amido, acido carboxilico, o hidroxilo
con un reactivo adecuado. Un "metabolito farmacéuticamente activo" tiene
por objeto significar un compuesto farmacolégicamente activo producido
mediante metabolismo en el cuerpo de un compuesto especificado
Profirmacos y metabolite activos de compuestos de esta invencion de las
Férmulas ya descritas pueden determinarse usando técnicas conocidas en el
arte, por ejlemplo, mediante estudios metabdlicos Véase, por ejemplo,
"Design of Profarmacos," (Bundgaard, ed ), 1985, Elsevier Publishers B.V.,
Amsterdam, Holanda. Los siguientes son ¢jemplos de profirmacos que
pueden convertirse en los compuestos de esta invencién bajo condiciones

fisiologicas, por solvélisis o metabdlicamente



WO 02/100845 PCT/US02/18548
-38-

Oty GRSy
on L

Una "sal farmacéuticamente aceptable” tiene por objeto significar una

sal que conserva la eficacia biolégica de los dcidos y bases libres de un
compuesto especificado y que no es indeseable bioldgicamente ni bajo
ninguna otra modalidad Ejemplos de sales farmacéuticamente aceptables
incluyen sulfates, pirosulfatos, bisulfatos, sulfitos, bisulfitos, fosfatos,
fosfatos monohidrogenados, fosfatos dihidrogenados, metafosfatos,
pirofosfatos, cloruros, bromuros, yoduros, acetatos, propionatos,
decanoatos, capnlatos, acnlatos, formatos, 1sobutiratos, caproatos,
heptanoatos, propiolatos, oxalatos, malonatos, succinatos, suberatos,
sebacatos, fumaratos, maleatos, butin-l,4-dioatos, hexin-l,6-d1oatos,
benzoatos, clorobenzoatos, metilbenzoatos, dinitrobenzoatos,
hidroxibenzoatos, methoxibenzoatos, ftalatos, sulfonatos, xilenosulfonatos,
fenilacetatos, fenilpropionatos, fenilbutiratos, citratos, lactatos, e
hidroxibutiratos, glicolatos, tartratos, metano-sulfonatos (mesilatos),
propanesulfonatos, naftaleno-1-sulfonatos, naftaleno-2-sulfonatos, vy
mandelatos. Un "solvato” tiene por objeto significar una forma de solvato
farmacéuticamente aceptable de un compuesto especificado que conserva la
eficacia biolégica de tal compuesto Ejemplos de solvatos incluyen
compuestos de la invencion en combinacién con agua, 1sopropanol, etanol,
metanol, DMSO, acetato de etilo, acido acético, o etanolamina. En el caso
de compuestos, sales, o solvatos que son solidos, se entiende por las
personas expertas en el arte que los compuestos, sales, y solvatos inventivos
pueden existir en diferentes formas de cristal, todas las cuales se pretende
incluir en la érbita de la presente invencién y férmulas especificadas

La presente invencion se dirige asimsmo a un método de inhibir la
actividad de la proteasa VIH, que comprende poner la proteasa en contacto

con una cantidad efectiva de un compuesto de Férmula I, o una sal
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farmacéuticamente aceptable, profirmaco, metabolito farmacéuticamente
activo, o solvato del mismo Por ejemplo, la actividad de proteasa VIH
puede inhibirse en tejido mamifero admimstrando un compuesto de
Férmula I o una sal farmacéuticamente aceptable, profirmaco, metabolito
farmacéuticamente activo, o solvato del mismo Mas preferibiemente, el
presente método se dirige a inhibir la actividad de proteasa VIH. "Tratar" o
"tratamiento” tienen por objeto significar por lo menos la mitigacién de una
condicion patologica en un mamifero, tal como un humano, que se alivia
por la inhibicién de la actividad de proteasas VIH. Los métodos de
tratamiento para mitigacion de una condicion patolégica incluyen el uso de
los compuestos en esta invencion en cualquier forma convencionalmente
aceptable, por ejemplo, como una profilictica. La actividad de los
compuestos inventivos como inhibidores de la actividad de proteasa VIH
puede medirse por cualquiera de los métodos apropiados conocidos por los
expertos en el arte, incluyendo andlisis :n vivo e in vitro. Ejemplos de
andlisis adecuados para mediciones de actividad se describen aqui La
administracion de los compuestos de la Férmula 1 y sus profarmacos, sales,
metabolitos activos, y solvatos farmacéuticamente aceptables puede llevarse
a cabo de acuerdo con cualquiera de los modos generalmente aceptados de
administracion disponibles a los expertos en el arte. Ejemplos ilustrativos
de modos apropiados de administracion incluyen oral, nasal, parenteral,
topico, transcutaneo, y rectal

Un compuesto inventivo de Férmula I o una sal farmacéuticamente
aceptable, profirmaco, metabolito activo, o solvate del mismo puede
administrarse como una composicion farmacéutica en cualquier forma
farmacéutica reconocible como apropiada por el profesional experto
Formas farmacéuticas apropiadas incluyen formulaciones sdhdas,
semiséhidas, liquidas, o liofilizadas, tales como tabletas, polvos, cépsulas,
supositonos, suspensiones, liposomas, y aerosoles. Composiciones
farmacéuticas de la invencion pueden ncluir igualmente excipientes
adecuados, diluyentes, vehiculos, y portadores, asi como otros agentes

farmacéuticamente activos, dependiendo del uso previsto o modo de
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administracién. Métodos aceptables de preparar formas farmacéu
apropiadas de las composiciones farmacéuticas pueden determ
rutinariamente por los expertos en el arte Por ejemplo, preparaciones
farmacéuticas pueden prepararse siguiendo técnicas convencionales del
quimico farmacéutico que incluyan pasos tales como mezclar, granular, y
comprimir cuando sea necesario para formas de tabletas, o mezclar,
envasar, y disolver los ingredientes segin se estime apropiado, para obtener
los productos deseados para administracién oral, parenteral, tdpica,
intravaginal, intranasal, intrabronquial, intraocular, intra-auricural, y/o
rectal.

La presente invencion incluye composiciones farmacéuticas utiles
para inhibir proteasa VIH, comprendiendo una cantidad efectiva de un
compuesto de esta invencion, y un portador farmacéuticamente aceptable.
Composiciones farmacéuticas utiles para tratar la infeccion por VIH, o para
tratar SIDA o ARC (complejo relacionado con SIDA,) se encuentran
abarcadas también por la presente invencion, as{ como un método de
mhibiir proteasa VIH, y un método de tratar infeccion por VIH, o de tratar
SIDA o ARC. Adicionalmente, la presente invencién se dirige a una
composicién farmacéutica que comprende una cantidad terapéuticamente
efectiva de un compuesto de la presente invencién en combinacién con una
cantidad terapéuticamente efectiva de un agente de tratamiento de infeccién
por VIH /SIDA seleccionado de.

1) un agente antiviral VIH/SIDA,
2) Un agente anti-infeccioso, y
3) un inmunomodulador.

La presente invencién incluye asimismo el uso de un compuesto de la
presente invencién como ya se describid en la preparacion de un
medicamento para (a) mhibir proteasa VIH, (b) prevenir o tratar infeccién
por VIH, o (c) tratar SIDA o ARC.

La presente invencion incluye ademés el uso de cualquiera de los
compuestos mnhibidores de protease VIH de la presente invencién como se

describe anteriormente en combinacion con uno o més agentes de
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antiviral VIH/SIDA, un agente anti-infeccioso, y un inmunomodulador para
la manufactura de un medicamento para (a) inhibir proteasa VIH, (b)
prevenir o tratar infeccion por VIH, o (c) tratar SIDA o ARC,
comprendiendo dicho medicamento una cantidad efectiva del compuesto
inhibidor de proteasa VIH y una cantidad efectiva de uno 0 més agentes de
tratamiento

En las composiciones farmacéuticas pueden emplearse portadores
solidos o liquidos farmacéuticamente aceptables, diluyentes, vehiculos, o
excipientes. Portadores soélidos ilustrativos incluyen almidén, lactosa,
sulfato de calcio dihidrato, terra alba, sucrosa, talco, gelatina, pectina,
acacia, estearato de magnesio, y acido estedrico Portadores liquidos
ilustrativos incluyen jarabe, aceite de mani, aceite de oliva, solucién salina,
y agua El portador o diluyente puede incluir un matenal apropiado de
liberacién prolongada, tales como gliceril monostearato o glicen| distearato,
solo o con una cera Cuando se usa un portador liguido, la preparacién
puede emplearse en la forma de un jarabe, elixir, emulsion, céapsula de
gelatina blanda, liquido estéril inyectable (por ejemplo, solucién), o una
suspension liquida no acuosa o acuosa. Una dosis de la composicién
farmacéutica contiene por lo menos una cantidad terapéuticamente efectiva
del compuesto activo (es decir, un compuesto de Formula I o una sal
farmacéuticamente aceptable, profiarmaco, metabolito activo, o solvato del
mismo), y preferiblemente se compone de una o més umdades de posologia
farmacéutica. La dosis seleccionada puede administrarse a un mamifero,
por ejemplo, un paciente humano, necesitado de tratamiento mediado por
inhibici6n de actividad de proteasa VIH, por cualquier método conocido o
apropiado de admimstrar la dosis, incluyendo. topicamente, por ejemplo,
como un ungillento o crema, oralmente; rectalmente, por ejemplo, como un
supositorio; parenteralmente por inyeccién; o continuamente por infusién
intravaginal, intranasal, intrabronquial, intra-aunicular, o intraocular Una
"cantidad terapéuticamente efectiva" tiene por objeto significar la cantidad

de un agente inventivo que, cuando se administra a un mamifero necesitado

(3l
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del mismo, es suficiente para realizar el tratamiento de condiciones
patolégicas aliviadas por la inhibicion de la actividad de una o més
vanantes de la proteasa VIH. La cantidad de un compuesto dado de la
invenciéon que serd terapéuticamente efectiva vanara dependiendo de
factores tales como el compuesto particular, la condicion patologica y la
gravedad de la misma, la identidad del mamifero necesitado de ella,
cantidad que puede determinarse rutinariamente por profesionales.

Los compuestos de esta invencién son también dtiles en la
preparacién y ejecucion de estudios analisis sistemético para la deteccion de
compuestos antivirales Por ejemplo, los compuestos de esta invencién son
utiles para aislar mutantes enzimaticos que son excelentes herramientas de
andlisis sistemdtico para compuestos antivirales més potentes. M4ds aun, los
compuestos de esta invencién son itiles en comprobar o determinar el sitio
de unién de otros antivirales a la proteasa VIH, por ejemplo, por inhibicién
competitiva. Por consiguiente, los compuestos de esta mvencién son

productos comerciales a venderse para estos propositos.
METODOS SINTETICOS GENERALES

Preferiblemente, los compuestos inventivos se preparar por los
métodos de la presente invencién, incluyendo los Métodos Generales
indicados a continuacién. Cuando no se especifica la estereoquimica en las
estructuras quimicas, puede utilizarse cualquiera de los dos estereocentros.
[gualmente se aplican las siguientes abreviaturas: Boc (terr-
butoxicarbonilo), Ac (acetilo), Cbz (benciloxicarbonilo), DMB (2,4-
dimetoxibencilo), TBS  (fert-butildimetilsililo)), TBDPS  (fert-
butildifenilsililo), Ms (metanosulfonato), Ts (toluenosulfonato), Bn
(bencilo), y Tr (trifenilmetilo)

Todas las reacciones se llevaron a cabo en matraces sellados con
tabique bajo una suave presion positiva de argon a menos que se indique
otra cosa. Todos los reactivos comerciales y solventes se usaron como se

recibieron de sus respectivos proveedores con las siguientes excepciones
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Tetrahidrofurano (THF) se destilé de acetilo de benzofenona de sodio antes
del uso Se destilé diclorometano (CH;Cl,) de hidruro de calcio antes del
uso Se realizd cromatografia de destello usando gel de silice 60 (Merck
art. 9385). Se registraron espectros 'H NMR a 300 MHz utilizando un
espectrometro Varian UNITYplus 300 Cambios quimicos se reportan en
ppm (&) campo abajo en relativos al tetrametilsilano interno, y constantes de
acoplamiento se dan en hertzios Se registraron espectros de absorcion
infrarroja usando un espectrometro Perkin-Elmer 1600 serie FTIR. Se
realizaron analisis elementales por Atlantic Microlab, Inc., Norcross, GA.
Los puntos de fusion no se corrigieron

Todas las variantes amina P2’ mencionadas en los Métodos
Generales A-E descritos a continuacién se adquineron y usaron

directamente o se sintetizaron en la siguiente forma.

METODO A: PROCEDIMIENTO REPRESENTATIVO PARA
REDUCCION DE CETONAS A ALCOHOLES.

—
0” :;f_ 0 HO”%O
1 2

6,7-D1hidro-4-(SH)-benzofuranona (1) (1.00 g 7 34 mmol) se disolvié
en metanol (55 mL). La mezcla se enfrié a 0 °C y se agregod en porciones
NaBH; (0.31 g, 8.08 mmol) La reaccion se agitd durante 2 h a 0 °C tiempo
en el cual el metanol se evapord. El residuo se disolvié en EtOAc y se
vertio en NaHCO; (acuoso saturado) y se extrajo con EtOAc (3x10 mL).
Los extractos organicos combinados se lavaron con salmuera (10 mL), se
pasaron sobre un tapén corto de Na;SO,, y se concentraron :n vacuo para
producir 2 (1.01 g, 99%, como una mezcla de 136meros) como un aceite
espeso, amarillo palido, que era de calidad suficiente para llevarse al paso
siguiente sin purificacion adicional Rf (50% EtOAc/hexanos): 0.53

A
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METODO B: PROCEDIMIENTO REPRESENTATIVO PARA
REDUCCION DE ACIDOS A ALCOHOLES. \

HO)'Y\ —_— Ho’\lf\

1 2

Acido tiglico (1) (20.0 g, 0.200 mol) se disolvi6 en éter (80ml) y se
agregd gota a gota durante 30 min a una suspensién de L1AIH, (15.0 g,
0417 mol) en éter (80 ml) a 0 °C y la mezcla de la reaccién se puso a
calentar a temperatura ambiente. Después de 3 h la mezcla se enfrié
nuevamente a 0 °C y se extinguié lentamente por la adicién de H,O (15 ml),
15% NaOH (15 ml) y H,O (15 ml). La mezcla de la reaccién se filtr6 para
retirar el precipitado granular y se lavé concienzudamente con éter El
filtrado se lavé sucesivamente con 1IN HCl, NaHCO; (acuoso saturado), y
salmuera Las capas orgénicas combinadas se secaron sobre MgSO, y se
concentraron in vacuo para producir (E)-2-metil-but-2-en-1-ol {2) como un
aceite transparente (12 8g, 74%)

METODO C: PROCEDIMIENTO REPRESENTATIVO PARA
ALQUILACION DE ALCOHOLES FENOLES.

HO’ T )’OH Ho/\Ofo\/
1 o 2

3-Hidroxibencilalcohol (1) (0 500 g 4.03 mmol) se disolvi6 en DMF
(2 mL) a temperatura ambiente. Se agregaron bromuro de etilo (0 900 mL,
12.1 mmol) y K,CO; finamente tniturado (2 78 g, 20.1 mmol) y la mezcla
de la reaccion se agité durante 5 h. Seguidamente se retiré6 el DMF in
vacuo y el residuo se dividi6 en partes entre EtOAc y H,O, y se extrajo con
EtOAc (3x10 mL) Las capas organicas se lavaron con salmuera (10 mL) y
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se pasaron sobre un tapén corto de Na,SCQO, Los solventes se retiraron iz

vacuo para producir alcohol 2 (0.55 g, 90%) como un aceite espeso,

amarillo pélido, el cual era de calidad suficiente para llevarlo al paso

siguiente sin purificacién adicional. Rf (40% EtOAC/hexanos): 0.69

METODO D: PROCEDIMIENTO REPRESENTATIVO PARA
CONVERSION DE ALCOHOLES EN AMINAS.

Ho’\©’ O~ . NS/UO\/_-‘ H,N’UO‘/

1 2 3

3-Etoxi-fenil-metanol (1) (1.23 g 8.08 mmol) se disolvié en CH,Cl,
(10 mL) a temperatura ambiente y se agregaron difenilfosforil azida (2.67 g,
9.70 mmol) y 1,8-diazabiciclo [5.4 0] undec-7-eno (1.45 mL, 9 70 mmol)
La mezcla se agit6é durante 5 h tiempo en el cual se retir6 CH,Cl, in vacuo y
el residuo crudo se dividio en partes entre EtOAc y H;O y se extrajo con
EtOAc (3x10 mL) Las capas orgdnicas combinadas se lavaron con
salmuera (10 mL), se pasaron sobre un tapdn corto de Na;SO,, y se
concentraron in vacuo para producir un aceite amarillo que se cargéd
directamente en una columna destello de gel de silice y se eluyd
rapidamente con 10% EtOAc/hexanos. Los solventes se retiraron i vacuo
para producir azida 2 (1 43 g, 84%) como un aceite incoloro Rf (30%
EtOAc/hexanos): 0.79

1-Azidometil-3-etoxi-benceno (2) (1.19 g 6.71 mmol) se disolvié en
MeOH (15 mL) y se agrego paladio 10% sobre carbén activado, himedo
(20% en peso). La reaccion se hidrogené durante 30 min a 40 PSI en un
Hidrogenador Parr La suspension negra se filtrd entonces a través de celita
compactada y el metanol se retiré in vacuo para producir amina 3 (0.88 g,
88%) como un aceite espeso, amanllo pilido, el cual era de calidad
suficiente para llevarlo a las reacciones de acoplamiento sin purificacion

adicional.
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METODO E: PROCEDIMIENTO REPRESENTATIVO PARA
CONVERSION DE ALCOHOLES EN BROMURGOS.

HO NF  — Br/\;
1

2

Cis-2-penten-1-ol (1) (1 00 g, 11 6 mmol) y tetrabromuro de carbén
(3 85 g, 13.9 mmol) se disolvieron en CH,Cl; (75 mL). La mezcla se
enfrié a 0 °C y se agregd gota a gota trifenilfosfina (3 65 mL, 13.9 mmol)
disuelto en CH,Cl, (50 mL) La mezcla se dejo calentar a temperatura
ambiente y se agitd durante la noche. El CH;Cl; se retiré in vacuo y el
residuo crudo se cargé directamente en una columna de destello de gel de
silice y se eluy6 rapidamente con 20% EtOAc/hexanos Los solventes se
retiraron n vacuo para producir bromuro 2 (1-53 g, 88%) como un aceite
voldtil incoloro Rf (30% EtOAC/hexanos)’ 0 89.

METODO F: PROCEDIMIENTO REPRESENTATIVO PARA
CONVERSION DE BROMUROS EN AMINAS.

Brl/\lf\ — (acz)c)zu’Y\ —_— TF: HZN/Y\

Una mezcla de bromuro 1 (300 g, 20.1 mmol), di-tert-butil-
iminodicarboxilato (4.8 g, 22 mmol), y K;CO; (3 10 g, 80 4 mmol) en DMF
(30ml) se agit6 a temperatura ambiente durante la noche. La mezcla dividi6
en partes entre IN HCl y EtOAc. La capa organica se lavd con H;O y
salmuera, luego se secé sobre NaSQO, La concentraciéon i» wvacuo
proporciond un aceite amarillo el cual, a la punficacion por cromatografia
de columna de destello (hexanos a gradiente 5% EtOAc/hexano), produjo
amina 2 protegida como un aceite transparente (2.0g, 35%)
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Una mezcla de la ammna diBOC 2 (20 g, 7.0 mmol), 4cido
trifluoroacético (2 7 ml, 35 mmol) y CH,Cl, (40 ml) se agit6 a temperatura
ambiente durante la noche. La mezcla de la reaccion se concentré 1 vacuo \
para producir la sal TFA de (E)-2-metil-but-2-emlamina (3)

METODO G: PROCEDIMIENTO REPRESENTATIVO PARA
REDUCCION DE GRUPOS NITRO AROMATICOS POR
HIDROGENACION.

(BOC);N’UNOZ (BQC),N’U NR;

1 2

Compuesto 1 (2.04, 5.79 mmol) se disolvié en EtOAc (20 mL) y se
agregd paladio 10% sobre carbdn activado, himedo (20% en peso). La
reacci6n se hidrogend durante 4h a 45 PSI en un Hidrogenador Parr. La
suspensién negra se filtro entonces a través de una celita compactada y el
metanol se retird in vacuo para producir anilina 2 (1.65 g, 88%) como un
aceite espeso, amarillo péalido, el cual era de calidad suficiente para llevarse

a la reaccion de acetilacion sin purificacién adicional.

METODO H: PROCEDIMIENTO REPRESENTATIVO PARA
ACETILACION DE ANILINAS.

(BOC)zN’UNﬂz (BOC)ZN/\Q'NHAC
1 2

Anilina 1 (1.65 g, 5.12 mmol) se disolvio en CH;Cl, (25 mL) a
temperatura ambiente. Se agregaron cloruro de acetilo (0 48 g, 6 14 mmol)
y N,N-diisopropiletilammna (0 79 g, 6.14 mmol), y la reaccién se agitd

durante la noche. El CH,Cl; se retiré in vacuo y el residuo crudo se dividié
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e 133
en partes entre EtOAc t 5% KHSO, y se extrajo con EtOAc (3x10 mL)
Los extractos organicos combinados se lavaron con NaHCO; (acuoso
saturado, 10 mL), salmuera (10 mL), y se secaron sobre Na,SO; Los
solventes se retiraron 7 vacuo para producir un aceite anaranjado el cual
era de calidad suficiente para llevarlo al paso siguiente sin purificacion
adicional. Rf (50% EtOAC/hexanos): 0 42

METODO [I: PROCEDIMIENTO REPRESENTATIVO PARA
REDUCCION DE ALDEHIDOS A AMINAS.

o Ho\lN
K O KR O
H H R O
S oIS o g B o
o o o
1 2 3

Hidroxil amina clorhidrato (758 mg, 10.7 mmol) y piridina (2.16 mL)
se agregaron a una solucion de 2,2-difluoro-5-formil beozodioxol (1) (2.00
g, 10.7 mmol) en MeOH (10 mL) Después de 18 horas el MeOH se retiré
in vacuo La mezcla de la reaccion se diluyd con EtOAc y se lavd
secuencialmente con H,O, 10% p/v CuSO,, y salmuera y luego se secod
sobre MgSO,. La solucién se concentrd in vacuo La hidroxi imina se
purifico por cromatografia de columna usando 20% EtOAc/hexanos para
producir 1.37 g (64% rendimiento) de un séhido blanco La imina se
sometié entonces a reduccion LAH como se describe anteriormente para

proporcionar amina 3

Las siguientes aminas se sintetizaron para los nimeros de ejemplos

correspondientes:

Ejemplo A26

O
HZNAG ~
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La amina se genero por alquilacion de alcohol 3-hidroxibencilico con
bromuro de etilo como se describe en método C més arriba seguido por
conversién del alcohol a la amina como se describe en método D més

ammba, [el cual] proporciond la amina deseada

Ejemplo A43

o)
HzN/U NN

La amina se generd como se describe anteriormente para Ejemplo

A43 usando propilbromuro como el agente alquilante.

Ejemplo A33

H
HZN/U NY
(o

La ammma se pgenerd del desplazamiento de bromuro en 3-
nitrobencilbromuro con amina di-BOC como se describe en método F més
arriba La reduccion de la fraccion nitro a la amlina (método G mas arriba)
seguida por acetilacion (método H mads arriba) y el retiro de BOC (método

F maés arriba) proporciono la amina deseada.
Ejemplo A36, Ejemplo A37 y Ejemplo A40

A /\/(
HZNMCF:, HZN/\/\/ HoN P

Las aminas se generaron de la conversién de los alcoholes primarios
correspondientes como se describe en método E mas arriba  El
desplazamiento del bromuro con la amina di-BOC y la desproteccién con

TFA (método F mas arriba) proporcioné las aminas deseadas
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La amina se generd de alcohol 3-dimetilaminobencilico como se

.6

Ejemplo A39

describe en método D mas arriba

Ejemplo A34

HZN/\I')

La amina se generd por reduccion del éster de metilo correspondiente
al alcohol primario (Wipf, J Org Chem 1994, 59, 4875-86.). La
conversion al bromuro {método E mas arriba) seguida por desplazamiento
con amina diBOC y la desproteccion (método F més arriba) proporcionaron

la amina deseada.

Ejemplo A35

HzN/\l/\

La amina se generd del acido carboxilico correspondiente. La
reduccién del acido como se describe en método B mas arriba seguida por
desplazamiento del bromuro como se describe en método E més arriba
produjo el bromuro primario. La conversién del bromuro a la amina

primaria seguida por el procedimiento descrito en método F més arriba

Ejemplo A42
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OH

La amina se generd de alcohol 3-benciloxibencilico. La conversién a
la azida y la reduccién de la azida y el grupo protector bencilo se llevaron a
cabo usando el método D como se describe méds arriba con un tiempo de
hidrogenacion més prolongado

Ejemplo A44

OH

HZN/\,@

La mina se generd por reduccion Li1AlH, de 2-cianofenol (Ludeman,
S.M, y colegas, J Med Chem 1975, 18, 1252-3 )

Ejemplo AS0

O

%

OH

La amina se generd de la condensacién de o-tolualdehido con 2-
aminoetanol seguida por reduccion con borohidruro de sodio (7etrahedron
Assym 1997, 8, 2367-74.)

Ejemplo A48

H,N’\@:)ZF

La amina se generd del aldehido correspondiente por el



®
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procedimiento de aminacion reductora descnito en método I mas arriba
Ejemplo A7
HN
I

La amina se generd por una aminacién reductora con el aldehido
correspondiente (Arch Pharm 1987, 320, 647-54.)

Ejemplo A49
HZN/\,CI

La amina se generd en el nicleo de tiazolidina en la siguiente forma:

Difenilclorofosfato (1 0 ml, 4 2 mmol) seguido por trietilamina (0.59
ml, 4.2 mmol) se agregaron a una solucion enfriada a 0 °C de BOC-DMTA
1 (1.0 g, 3.8 mmol) en EtOAc (10 mi). La mezcla se agito durante 1 h y en
ese tiempo se agregaron trietilamina (0 59 ml, 4 2 mmol) y etanolamina
(0.25 ml, 4.2 mmol). La reaccién se dej6é agitar durante la noche a
temperatura ambiente y luego se dividi6 en partes entre IN HC1 y EtOAc.
La capa orgdnica se lavé con NaHCO; (acuoso saturado) y salmuera. La
capa orgdnica se sec6 sobre Na;SO, y se concentrd i vacuo a un aceite
amarillo palido 2. El aceite se agitd con cloruro de tionilo (2 ml) durante 45
min a temperatura ambiente. La mezcla se concentré i vacuo y el aceite
residual se dividié en partes entre IN NaOH y EtOAc La capa orgénica se
extrajo con IN HCl (2 x 20 ml). Las capas acuosas combinadas se
basificaron con IN NaOH y luego se extrajeron con EtOAc (3 x 60 ml).
Las capas orgdnicas se lavaron con salmuera, se secaron sobre Na,SO, y se
concentraron in vacuo para producir acido (R)-5,5-dimetil-tiazolidino-4-
carboxilico (2-cloro-etil)-amida 3 como un aceite transparente (0.39 g,
55%)
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Las siguientes aminas se prepararon como se describe:

HzN’\’J H,N’\/l\ ;-IzN/\,\

Ejemplo A31 Ejemplo A32 Ejempio A38

Las aminas anteriores se prepararon de acuerdo con Carlsen, H. J, J
Heterocycle Chem 1997, 34, 797-806

H2N><’\~N

Ejemplo A4l
La amina anterior se prepard de acuerdo con O'Brien, P. M, J Med
) Chem 1994, 37, 1810-1822

S

Ejemplo A7
La amina anterior se preparé de acuerdo con Weinheim, G. Arch
Pharm 1987, 320, 647-654.

Método General A
- Q 0 0
.\ j\(:)JLN—,s)L OH HN R HN—_),\N Ry
X R T (KR
1 2 3

La sintesis de compuestos con la estructura general 5 es como sigue. El
acido carboxilico tiazolidina boc-protegida 1 se acopla a las aminas

requeridas 2 para producir amino amidas 3 usando un proceso de dos pasos
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El proceso incluye el tratamiento de 1 con 2 en la presencia de

difenilclorofosfato o HATU, seguido por exposicion a é&cido metano

sulfénico. Los compuestos finales 5 se obtienen por un acoplam:ento\
mediado por DCC de 3 y 4 seguido por desproteccion del fenol P2. Los
compuestos finales se purificaron por cromatografia de destello o HPLC

preparativa

o]
H{J—-.)LOZ
S
6

Una aproximacion alternativa a la estructura general S es como sigue. EI
éster de tiazolidina 6 se acopla al 4cido 7 bajo condiciones de reaccién de
carbodiimida, resultante en producto 8 que se convierte a acido 9 por
hidrélisis de base suave. El dcido 9 se combina con varias aminas, usando
difenulfosforil azida, seguida por escisién del acetato P2 para producir los
compuestos finales 5 Los productos se purificaron por cromatografia de

destello o HPLC preparativa

Método Especifico A.
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Ejemplo Al: acido 3-{2-hidroxi-3-(3-hidroxi-2-metil-benzoilamino)4-
fenil-butiril]-5,5-dimetil-tiazolidino-4-carboxilico (1, 2, 3, 4-tetrahidro-

naftalen-}-il)-amida

El compuesto del titulo se prepar6 como sigue. Acido (R)-5,5-dimetil-
tiazolidino-3,4-dicarboxilico 3-fert-butil éster 1 (0.3 g, 1 15 mmol) se
disolvié en EtOAc (3 mL) y se enfrié a 0 °C. Se agregé difenil clorofosfato
(0.26 mL, 1.26 mmol) seguido por TEA (0.18 mL, 1.26 mmol). La
reaccion se agitd a 0 °C durante [h, y se traté con (S)- I , 2, 3, 4-tetrahidro-
I-naftilamina (0 19 g, 1 26 mmol). La mezcla de la reaccion se agitd a
temperatura ambiente durante la noche, luego se dividi6 en partes entre IN
HC1 (5 mL) y EtOAc (10 mL). La capa orgénica se lavé con NaHCO,
saturado, salmuera, se secé sobre Na,SO, y se concentré a un aceite
amarillo claro El aceite crudo resultante se disolvié en EtOAc (5 mL) y
luego se enfnd a 0 °C. Se agregé dcido metanosulfonico (0.36 mL, 5.32
mmol) y la soluci6n se agité a 0 °C durante 15 minutos, luego a temperatura
ambiente durante 1h. La mezcla se enfné nuevamente a 0 °C y se extinguié
con 5% Na;CO; (5 mL) luego se extrajo con EtOAc (10 mL) La capa
orgénica se lavé con salmuera, se secd sobre Na,SO, y se concentrd en
vacuo para producir 3a como un aceite amarillo. El aceite amanllo 3a (0.34
g, 1 15 mmol) se disolvié en EtOAc (12 mL). Se agregb AMB-AHPBA 4
(0.40 g, 1 09 mmol) seguido por HOBt (0.15 g, 1 09 mmol) La mezcla se

/4

i
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agité a temperatura ambiente lh, luego se enfri6 a 0 °C  Se agregé
lentamente DCC (0.24 g, 1.15 mmol) como solucién en EtOAc (6 mL) La
mezcla se calentd a temperatura ambiente y se agité durante la noche La
mezcla se filtro y el filtrado se lavé con 1N HCI (10 mL), NaHCO, saturado
(10 mL), salmuera (10 mL), se secé sobre Na,SO, y se concentrd para
producir un s6lido blanco crudo (contaminado con DCU). El DCU se retind
por cromatografia de destello (30% a 50% EtOAc en hexanos) para
proporcionar un sélido blanco, el cual se disolvié en MeOH (2 mL) y se
trat6 con 4N HCI en 1,4-dioxano (0 26 mL, 1.1 mmol). La reaccion se
ag.ité a temperatura ambiente durante {a noche, fuego se dividid en partes
entre IN HCI (10 mL) y EtOAc (10 mL) La capa orgénica se lavd con
NaHCO; saturado, se sec6 sobre Na,SQ, y se concentrd a un residuo el cual
se purificé por cromatografla de destello (60% EtOAc en hexanos) para
proporcionar el compuesto del titulo como un séhido blanco: mp=125-126
°C, IR (cm-) 3320, 2932, 1704, 1644, 1530, 1454, 1361, 1284; '"HNMR
(DMSO-d;) 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, J= 80, 1H), 6.54 (d, J=75, 1H), 534 (d, =60,
1H), 5.13 (d, J= 9.0, 1H), 5.02 (d, J= 9.0,1H), 4.60-4.30 (m, 4H), 2.81-2.68
(m, 4H), 1.81 (s, 3H), 1.78-1.60 (m, 4H), 1.48 (s, 3H), 1 45 (s, 3 H), analisis
calculado para CyHyN; OsS,1.5 H,O: C, 64.95; H, 6 73; N, 6 68 Hallado:
C,64.88, H,6 31, N, 6.18.

Ejemplo A2: dcido (R)-3-((2S, 3R)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-

fenil)-metanoilj-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico 3-metoxi-bencilamida

_)L

ouk

Sélido blanco. mp 108-110 °C, IR (puro, cm™) 3310, 2965, 1644, 1586,
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1531, 1455, 1359, 1284; '"H NMR (DMSO-ds) 5 9 37 (s, 1H), 8 40 (t, J=

6.0,1H), 8.09 (d, /= 8.1, 1H), 7.31-6.52 (m, 12H), 5.49 (d, J=6.0, 1H), 5.12

(d, J= 9.3, 1H), 500 (d, /= 9.3, 1H), 4 44-4.35 (m, 3H), 4.42 (5, 1H), 4.09

(dd, J= 150, 6.0, 1H), 3.69 (s, 3H), 2.87-2.67 (m, 2H), 1 82 (s, 3H), 1.49 (s,

3H), 1.34 (s, 3 H); analisis calculado para C;;H3;N304$-0.75 H,0: C, 63.50;

H, 6.41, N, 6.94. Hallado. C, 63.60, H, 6.23; N, 6 80.

Los siguientes ejemplos se prepararon por el método especifico descrito a

grandes rasgos més arriba usando la amina 2 requerida

Ejemplo A3: acido (R)-3-(2-hidroxi-3-{[1-(3-hidroxi-2-metil-fenil)-
metanoil|-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-carboxilico
2-metoxi-bencilamida

e

Solido blanco* 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,
J=5.9, 1H), 8.14 (d /= 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, J= 9.0, 1H), 5 01 (d, J= 9.0,
1H), 4.47 (s, 1H), 4.41-4 16 (m, 4H), 3.78 (s, 3H), 2.90-2 62 (m, 2H), 1.81
(s, 3H), 1 49 (s, 3H). 1.32 (s, 3H); andhsis calculado para C;3;;H37N30,S-
0 75 H,0. C, 63.50; H, 6 41, N, 6.94. Hallado. C, 63.68, H, 6.20, N, 6 54.

Ejemplo Ad4: dcido 3-(2-bidroxi-3-{[1-(3-hidroxi-2-metil-fenil)-
metanoil|-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-carboxilico

3-trifluorometil-bencilamida
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Hc\é)?x" CF;
H on ks/(

Sélido blanco mp = 108-110 °C, IR (cm™") 3308, 3065, 1646, 1540, 1456,
1362, 1329, 1284, 1165, 1125, 1074, '"HNMR (DMSO-d¢) & 9 38 (s, 1H),
856 (t, = 6.0, 1H), 8 12 (d, J~ 8.2, 1H), 7 65 (s, 1H), 7 60-7 47 (m, 3H),
7 28-7.13 (m, SH), 6.96-6.92 (m, 1H). 6.77 (d, /= 8.0, 1H), 6.53 (d, J= 7.5,
1H), 545 (d, ~ 60, 1H), 5 14 (d, &~ 9 2, 1H), 5.00 (d, /~9.2, 1H), 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),
149 (s, 3H), 131 (s, 3 H); andlisis calculado para Cj;H34F3N;30s, S. C,
61.04; H, 5.44; N, 6 67. Hallado: C, 61:03; H, 5 56; N, 6.51

Ejemplo AS: 4dcido 3-(2-hidroxi-3-{|1-(3-hidroxi-2-metil-fenil)-
metianoil}amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-carboxilico

fluoro trifluorometil-bencilamida

OH l‘s’( /\©

'H NMR (DMSO-dq) & 9.33 (s, 1H), 8.69 (t, J= 56, 1H), 8.12-6.56 (m,
11H), 5.50 (d, J= 6 0, 1H), 5.22 (d, /= 9 3,1H), 5.06 (d, J= 9.3, 1H), 4.60-
4.36 (m, SH), 4 50 (s, 1H), 2 89-2.67 (m, 2H), 1.83 (s, 3H), 1 55 (s, 3H),
1 39 (s, 3H); andlisis calculado para CssHyNsOsSFy C, 59.34, H, 5.14; N,
6.49, S, 4 95. Hallado: C, 59.06, H, 5.31; N, 6.22, S, 4 66.

Ejemplo A6: icido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
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fenil)-metanoil|-amino}-4-fenil-butaneil)-5,5-dimetil-tiazolidino-4-

carboxflico 4-metoxi-bencilamida

o/ 0 0
HO
s R R nse 2ol

IR (puro cm™) 3335, 2920, 1641, 1516, 1463, 1374, 1285, 1249. 1172,
1118, "THNMR (DMSO-d¢) 5 9.38 (s, 1H), 8.37 (t, J= 5.5, 1H), 8.12 (d, /=
8 2, 1H), 7.33-7.13 (m, 7H), 6.94 (t, J= 7.7, 1H), 6 84-6 79 (m, 3H), 6.54 (d,
J=17.0, 1H), 5.48 (d, /=6 6, 1H), 5.12 (d, /= 9 2, 1H), 5.00 (d, /= 9.2, I1H),
4.49-4.42 (m, 3H), 432 (dd, /6.2, 14.8, 6, 1H), 4 09 (dd, J = 14.8, 5.3,
1H), 3.67 (s, 3H), 2.87-2.68 (m, 2H), 1.82 (s, 3H), 1.48 (s, 3H), 1.32 (s,
3H); HRMS (ESI) m / z calculado para C3H;3;N3;OsSNa (M + Na)"
614 2301, hallado 614.2305; analisis calculado para C;;Hi)N30¢S-0.75
H,0O- C, 63.50, H, 6.41, N, 6 94. Hallado: C, 63 65, H, 6 43; N, 6 74

Ejemplo A7: dcido 3-[2-hidroxi-3-(3-hidroxi-2-metil-benzoilamino)-4-
fenil-butiril}-5,5-dimetil-tiazolidino-4-carboxilico metil-(2-metil-bencil)-

amida

OH kszfl

'H NMR (DMSO-d,) 8 9 36 (s, 1H), 8.44 (t, J= 798, 1 H), 8.13-8 07 (m,
2H), 7 34-7.13 (m, 9H), 6.93 (t, /= 79, 1H), 6.78 (d, J= 7.7,1H), 6.53 (d,
J=17.1, 1H), 5.58 (d, ~ 6.8, 1H), 5.45 (d, = 70,IH), 512 (dd =78 82
1H), 4.51-4.31(m, 6H), 2 86-2 67 (m, 2H), 2 19 (s, 3H), 1.81 (s, 3H), 1 51
(s, 3H), 1.34 (s, 3H); andlisis caiculado para C;3H;39N10s, S-0.37 HO: C,
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66.45, H, 6.72, N, 7.15. Hallado: C. 66.34; H, 7.28; N, 7.45. \

Ejemplo A8: icido 3-[2-hidroxi-3-(3-hidroxi-2-metil-benzoilamino)-4-
fenil-butiril]-5,5-dimetil-tiazolidino-4-carboxilico metil-(3-metil-tiofen-
2-ilmetil)}-amida

IR (puro o KBr cm™) 3150, 3000, 2942, 2187, 1712, 1600, 1567, 1505; 'H
NMR (DMSO-d¢) 8 9 36 (s, 1H), 8.44 (1, J= 7.98, 1H), 8.13-8.07 (m, 2H),
7.34-7.13 (m, 5H), 6.93 (t, /=79, 1H), 6 78 (d, /= 7.7, 1H), 6.53 (d, = 7.1,
1H), 5 45 (d, /= 7.0, 1H), 5.12 (dd, /=7 8, 8.2 1H), 4.51-4 31(m, 4H), 2.86-
2 67 (m, 2H), 2 19 (s, 3H), 1.81 (s, 3H), 1.51 (s, 3H), 1.34 (s, 3H); anilisis
calculado para C3yHasN3OsS, calculado C, 61 94 H, 6.06 N, 7 22. Hallado
C,62.38H,6.23,N,7 17

Ejemplo A9: écido (R)-3-((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxflico 4-trifluorometil-bencilamida

N_/'L
OH (s/(

IR (puro cm™) 3343, 2931, 1543, 1530, 1454, 1326, 1122; 'H NMR
(DMSO-dg) & 9 38 (s, 1H), 8.57 (t, J= 5.0, 1H), 8.15 (d, J= 8.4, 1H), 7.59
(d, J= 82, 2H), 750 (d, J= 8.2, 2H), 7.28-7 13 (m, SH), 6 93 (t, J= 7.5,
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1H), 6.77 (d, /=7 7, 1H), 6 54 (d, J= 7.3, 1H), 5.50 (s br, 1H), 5.15.(d, J=
9.2, 1H), 5 02 (d, J= 9.2, 1H), 4.474.21 (m, 5H), 2.85-2.67 (m, 2H), 1 81
(s, 3H), 1.51 (s, 3H), 1.34 (s, 3H),), HRMS (ESI) m / z calculado para
CyHF; N3;OsSNa (M + Na)" 6522063, hallado 652.2044; anélisis
calculado para CypHyF; N3Os8-0.25 H,O: C, 6060; H, 548; N, 6 63.
Hallado C, 60 50; H, 5 29; N, 6 48.

Ejemplo A10: dcido (R)-3-((28,3S)-2-Hidroxi-3-{|1(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-
carboxilico (2-oxo-2-fenil-etil}-amida

’*s'T”°

'H NMR (DMSO-dg) 8 9.39 (s, 1H), 8.36 (t, J= 4.8, 1H), 8.15 (d, /=8 1,
1H), 7.98 (d, J= 7.4, 1H), 7.65 (m, 1H), 7 52 (m, 2H), 7.32-7.11 (m, 6H),
6.93 (t, J= 79, 1H), 676 (d, J= 79, 1H), 6 54 (d, /= 7 5, 1H), 5.42 (d, J=
64, 1H), 508 (d, J= 9.3, 1H), 5.02 (d, J= 9.0, 1H), 4.78-4.30 (m, SH),
2.84-2.66 (m, 2H), 1.81 (s, 3H), 1.57 (s, 3H), 1.45 (s, 3H); HRMS (ESI) m /
z calculado para C3;HisN;O¢SNa (M + Na)* 612 2139, hallado 612 2141

Ejemplo All: dcido 3-(2-hidroxi-3-{[1-(3-hidroxi-2-metil-fenil)-
metanoil-amino}-4-fenil-butanoil-S,5-dimetil-tiazolidino-4-carboxilico
3-fluoro-4-trifluoro metil-bencilamida

“

CF;
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'H NMR (DMSO-dg) 5 9.34 (s, 1H), 862 (t, J= 59, 1H), 8.09-6 54 (m,

11H), 5.45 (s br, 1H). 5 18 (d, J= 9.2, 1H), 5 03 (d, J= 9 2, 1H), 4 55-4.00

(m, SH), 4 45 (s, 1H), 2.86-2 49 (m, 2H), 1.82 (s, 3H), 1 53 (s, 3H), 1 36 (s,

3H); anahisis calculado para C3;;H33N3;058F,: C, 5934, H, 5 14; N, 6.49; S,

495 Hallado. C, 59.14, H, 5.29; N, 6.21; S, 4.67

Ejemplo Al2: dcido 3-(2-hidroxi-3-{[1-(3-hidroxi-2-metil-fenil)-
metianoil-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico-2-trifluorometil-4-fluoro-bencilamida

ouks,(

'H NMR (DMSO-dg) & 9.33 (s, 1H), 8 65 (t, J= 59, 1H), 8.12-6 54 (m,
11H), 545 (d, J= 6.9, 1H), 5 18 (d, /=92, 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); andlisis calculado para C3;H33N3OsSF,: C, 59 34; H, 5.14, N,
6.49; S, 4.95. Hallado® C, 59.26; H, 5 35; N, 6.23; S, 4.69

Ejemplo A13: dcido 3-[2-hidroxi-3-(3-hidroxi-2-metil-benzoilamino)-4-
fenil-butiril]-5,5-dimetil-tiazolidino-4-carboxilico 4-metanosulfonil-

benzamida

,,_)L
on L X" s
0 O
'"H NMR (DMSO-dg) & 9.38 (s, 1H), 8.37 (t, J= 5.5, 1H, ), 8.12 (d, 1H, J=
82, 1H), 733-7.13 (m, TH), 6.94 (t, 1H, J= 7.7, 1H, ), 6 84-6 79 (m, 3H),
6.54 (d, 1H, /=7 3, 1H), 5.48 (d, J=6.6, 1H), 5.12 (d, J= 9.2, 1H), 5.00 (d,
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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, 3H), andlisis calculado para C3;,H37N3O4S; C, 60 07; H, 5.83;
N, 6.57 Hallado C, 60 25; H, 6.13; N, 6.74.

Ejemplo Al4: dcido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxflico alilamida

onk

IR (puro cm™) 3342, 2966, 1637, 1531, 1460, 1366, 1284, 1108; 'H NMR
(DMSO-ds, ) 8 9.36 (s, 1H), 8 13-8 07 (m, 2H), 7.34-7.13 (m, 5H), 6.93 (t,
J= 179, 1H), 6.78 (d, J= 7.7, 1H), 6.53 (d, J= 7.0, 1H), 5.82-5.70 (m, 1H),
5.46 (d, J= 6.6, 1H), 5.23-4.97 (m, 4H), 4.40 (m, 3H), 3.81-3 59 (m, 2H),
2.86-2.67 (m, 2H), 1 81 (s, 3H), 1.50 (s, 3H), 1.35 (s, 3H); HRMS (ESI) m /
z calculado para C;H33N;0sS Na (M + Na)™ 534.2039, hallado 534.2062,
andlisis calculado para C;7H33N3OsS C, 63 38; H, 6 50, N, 8.21. Hallado;
C, 63.68; H, 6.57; N, 8.29

Ejemplo AlS: acido (R)-3-((28,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico 4-dimetilamino-bencilamida
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IR (puro cm™) 3331, 2931. 1643, 1519, 1455, 1349, 1284; 'H NMR
(DMSO-de) & 937 (s, 1H), 8.26 (m, 1H), 8.12 (d, J= 7.1, 1H) 738-6.92 \
(m, 8H), 6.78 (t, J= 7.9, 1H), 6.60 (d, J= 8.6, 1H), 6.55 (d, J= 7 3. 1H),

6.42 (d, J= 8.2, 1H), 5 46 (d, J= 6.0, 1H), 5 11 (d, /=9 3, 1H), 5 00 (d, J=

9.3, 1H), 4.45 (m, 3H). 4.25 (m, 1H), 4.03 (m, 1H). 2 80 (s, 3H), 2 87-2.73

(m, 2H), 1.82 (s, 3H), 1.48 (s, 3H), 1.32 (s, 3H); HRMS (ESI) m / z
calculado para C33HyNOsSNa (M + Na)* 627.2612, hallado 627.2607.

Ejemplo A16: acido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carbozxilico 4-amino-bencilamida

NEY R

OH Ls’V'

Solhido amarillo palido. mp= 107-109 °C, IR (cm™") 3378, 2919, 1631, 1518,
1453, 1382, 1281, 1121; 'H NMR(DMSO-dg) 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=12, 1H), 6.54 (d, J= 7.2, 1H), 6 44 (d, J= 8.4, 2H), 5.44 (d, J= 6.0, 1H),
5.10 (d, J= 9.2, 1H), 4.99 (d, J= 9.2, 1H), 4.90 (s, 2H), 4 50-4 32 (m, 3H),
4.22-3.93 (m, 2H), 2.90-2.60 (m, 2H), 1 81 (s, 3H), 1.47 (s, 3H), 1.31 (s, 3
H); anilisis calculado para C; H3N,OsS 0.25 H;O: C, 64.06; H, 6.33; N,
9.64. Hallado: C, 64.17; H, 6.38; N, 9.60.

Ejemplo Al7: dcido 3-(2-hidroxi-3-{|1-(3-hidroxi-2-metil-fenil)-
metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-carboxflico
prop-2-inilamida



WO 02/100845 PCT/US02/18548
-65 -

o 0 0
RoaRRse R

'H NMR (DMSO-d) 5 9 33 (s, 1H), 8.38 (t, J= 5.5, 1H), 8 08 (d, J= 8 3,
1H), 7.35-6.53 (m, 8H), 5.46 (d, J= 6 6, 1H), 5.10 (d, J= 9 2, 1H), 5.02 (d,
J=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 (s, 3H); anilisis
calculado para C;7H3N3OsS: C, 63.63; H, 6 13; N, 8.24; S, 6 29. Hallado
C, 63.50; H, 6.33, N, 7.81, S, 5.68.

Ejemplo Al8: decido 3-(2-hidroxi-3-{]1-(3-hidroxi-2-metil-fenil)-
metanoilamino}-4-fenil-butanoeil)|-5,5-dimetil-tiazolidino-4-carboxilico
(2-metilsulfanil-fenil)-amida

OH ks’( ’\©

'H NMR (DMSO-d¢) 8 9.33 (s, 1H), 841 (t, /<57, 1H), 8 10 (d, J= 8 3,
1H) 5 .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, 1H), 2.89-2.69 (m, 2H), 2 51 (s,
3H), 1.84 (s, 3H), 153 (s, 3H), 139 (s, 3H); andlisis calculado para
CsH3sN3OsS, C, 63.24; H, 6.14, N, 6.91. Hallado. C, 63.01; H, 6 30, N,
653

Ejemplo A19: dcido (R)-3-((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil|-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico fenetil-amida

59
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Ho\é/i" __)\ /\,©
Hoon (X

'H NMR (DMSO-d¢) & 9 41 (s, 1H), 8 38 (t, J=4 8, 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 (t, /=179, 1H), 6 76 (d, J= 7.9, 1H), 6.54 (d, J= 7.5, 1H), 5 42 (d, J=
6.4, 1H), 5.10 (d, J= 9.3, 1H), 5 05 (d, J= 9.0, 1H), 4 80-4.32 (m, SH),
2.84-2.66 (m, 4H), 1.80 (s, 3H), 1.56 (s, 3H), 1.45 (s, 3H), analisis
calculado para C3;H37N1058- C, 66 76, H, 6 48; N, 7-30 Hallado C, 66.50,
H, 6.56, N, 7.23.

Ejemplo A20: dcido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-
carboxilico ((S)-1-fenil-etil)-amida

Sélido blanco' mp 114-115 °C; IR(puro, cm™) 3306, 2971, 1643, 1531,
1451, 1372, 1284, 1211, 1107; '"H NMR (DMSO-d¢) 5 9 36 (s, 1H), 8.45 (d,
J= 82, 1H), 8 19 (d, J= 8.2, 1H), 7.32-7 18 (m, 10H), 6.96-6.91 (m, 1H),
6 76 (d, J= 8.1, 1H), 6 54 (d, J= 7.5, 1H), 536 (d, J=7 2, 1H), 5.08 (d, J=
9.7, 1H), 5.01 (d, J= 9 7, 1H), 4.95-4.85 (m, 2H), 4 48 (s, 1H), 445-4 30
(m, 1H), 2.80-2 60 (m, 2H), 1 79 (s, 3H), 1.47 (s, 3H), 1.36 (d, J= 7 2, 3H),
130 (d, /= 70, 3H); analisis calculade para C3;H3;N;058.025 H,0: C,
66.24; H, 6 51, N, 7.24 Hallado C, 66.30, H, 6 56; N, 6.89

Ejemplo A21: dcido (R)-3-((2S,38)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
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19X

fenil)}-metanoil|-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-
carboxilico ((R)-1-fenil-etil)-amida

0 0 o)

on (%
Sélido blanco: mp 114-115 °C; IR(puro, cm’) 3299, 1643, 1583, 1520,
1454, 1377, 1284, 1104; '"H NMR (DMSO-ds, ) 5 9.35 (s, 1H), 8 36 (d, J=
8.2, 1H), 8 15 (d, J= 8 2, 1H), 7.44-7 13 (m, 10H), 6.96-6.91 (m, 1H), 6 75
(d, J= 8.1, 1H), 6.52 (d, J= 6.7.1H), 5.38 (d, J= 6.9, 1H), 5.15 (d, J= 9.7,
1H), 4.99 (d, /&~ 9.7, 1H). 5.28-4.74 (m, 1H), 4 52(s, 1H), 4.49-4 35 (m,
2H), 2 80-2.60 (m, 2H), 1.79 (s, 3H), 1.50 (s, 3H), 1.38 (s, 3H), 1 34 (d, J=
7.0, 3H), anélisis calculado para Cs;;H3;N3OsS.0 25 H,O: C, 66.24, H, 6 51;
N, 7.24 Hallado* C, 66 38, H, 6.52; N, 7.30.

%
Cﬁ""

Ejemplo A22: dcido 3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-fenil)-
metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-carboxilico
(benzo|1,3]dioxol-5-ilmetil)-amida

O O

IR (puro o KBr cm") 3302, 2922, 2351, 2333, 1768, 1750, 1646 1537; 'H
NMR (DMSO-dg) 3 9.36 (s, 1H), 8 44 (s, 1H), 8.13 (d, /= 79 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 (d, J= 7.0, 1H), 5.08 (d, J= 7 8, 1H), 4.43 (d, J =9 32, 2H), 4.34 (m,
2H), 4.12 (d, J= 6 18, 1H), 4.08 (d, J= 6.08, 1H), 2 86-2.67 (m, 2H), 2.55
(s, 1H), 1.81 (s, 3H). 1.51 (s, 3H), 1.39 (s, 3H); andlisis calculado
C;;H35N30,8.0.65 TFA.1.0 H,O- C, 57.31 H, 544 N, 6 02. Hallado: C,
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57.58 H, 547 N, 5.85.

Ejemplo A23: acido (R)-3-((28,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanocil)-5,5-dimetil-tiazolidino-4- \

carboxilico alil-metil-amida

IR (puro, cm™") 3380, 2943, 1637, 1460, 1284, 'H NMR (DMSO-d,) 5 9 37
(s, 1H), 8.24 (d, J=8.4, 1H), 734-7.15 (m, 5H), 6.94 (t, /= 7.5, 1H), 6.77 (d,
J=1717, 1H), 6 53 (d, J=1.5, 1H), 5.99 (m, 1H), 5.70-5 65 (m, 1H), 5.49-
5.00 (m, 5H), 4 30-3.85 (m, 4H), 3.08 (s, 3H), 2 78-2.65 (m, 2H), 1 80 (s,
3H), 158 (s, 3H), 1.38 (s, 3H); HRMS (ESI) m / z calculado para
CasH3sN;0sSNa (M +Na)* 548.2190, hallado 548.2178.

Ejemplo A24: acido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil|-amino}-4-fenil-butanoil)-S,5-dimetil-tiazolidino-4-

carboxilico fluoro-trifluorometil-bencilamida

OH ks’\’F

'"H NMR (DMSO-dg) 5 9 34 (s, 1H), 832 (t, J= 6 0, 1H), 8.20 (d, J= 8 4,
1H), 7.70-7.56 (m, 3H), 7 37 (d, J= 6.9, 2H), 7.27 (t, J= 7 5, 2H), 7 18 (t,
J=1.4, 1H), 6.97 (t, J= 70, 1H), 6.79 (d, J= 70, 1H), 6 58 (d, J= 6.6, 1H),
5.15 (d, J= 90, 1H), 5.02 (d, J= 9.0, 1H), 4.60-4.48 (m, 3H), 4.48-4 32 (m,
2H), 2.88-2.65 (m, 2H), 1.83 (s, 3H), 148 (s, 3H), 1.34 (s, 3H); HRMS
(ESI) m / z calculado para C3,H3;N;OsSF,Na (M+Na)" 670.1969, hallado
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670 1999; anilisis calculado para Cj3;Hi3N3;0sS Fsel HyO, 03 TFA- C,

55.94,H, 508, N, 6.00 Hallado C, 55.74, H,4.98; N, 5 94

Ejemplo A2S5: acido (R)-3-((2S,3S5)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico 3-trifluorometoxi-bencilamida

Sélido blanco. mp= 102-105 °C; IR (cm™") 3306, 2966, 1644, 1586, 1520,
1216, 1166; 'H NMR (DMSO-d¢) 5 9.38 (s, 1H), 8.53 (t, J= 6.0, 1H), 8 12
(d, J= 8.1, 1H), 7.40-7.13 (m, 9H), 6.96-6.91 (m, 1H), 6 77 (d, /= 8 2, 1H),
654 (d, J= 77, 1H), 548 (d, J= 6.4, 1H), 5.13 (d, /=92, 1H), 500 (d,
J=9.2, 1H), 4.46-3.97 (m, 5H), 2 87-2 67 (m, 2H), 1 81 (s, 3H), 1 50 (s,
3H), 130 (s, 3H); analisis calculado para Cj;;HjeF3; N30S.0.25 H;O C,
59.11, H, 5 35, N, 6.46 Hallado* C, 58.91, H, 5.40; N, 6.30.

Ejemplo A26: dcido (R)-3<((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butancil)-5,5-dimetil-tinzolidino—4-

carboxilico 3-etoxi-bencilamida

M\é)Lﬂ r E%H’O’O\/

Sélido blanco mp = 105-107 °C, IR (cm™) 3322, 3063, 2978, 1643, 1585,
1538, 1454, 1354, 1265, 1159, 1050, ‘H NMR (DMSO-dg) 5 9 38 (s, 1H),
8.40 (t, J= 5.6, 1H), 8.11 (d, J= 8 2, 1H), 7 30-6.70 (m, 11H), 6 53 (d, J=
75, 1H), 5.48 (d, J= 5.9, 1H), 5.1 (d, J= 89, 1H), 5.00 (d, J= 8-9, 1H),

159
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4 50-4.20 (m, 4H), 4.07 (dd, /=150, 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); analisis calculado para C33H39N3048.0.75 H,0: C, 64.01, H, 6.59; N,

6.79 Hallado. C, 63.89, H, 6.27; N, 6.44.

Ejemplo A27: dcido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil}-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico metil-prop-2-inil-amida

0 0 O
H
SRR A TERN

IR (puro, cm™) 3378, 1643, 1461, 1279, 1108, 'H NMR (DMSO-ds) & 937
(s, tH), 8.21 (d, J =9 2, 1H), 7 33-7 13 (m, 5H), 6 94 (t, J= 7.7, 1H), 6 78
(d, J= 8.1, 1H), 6.52 (d, /= 7 0, IH), 5.45 (d, J= 6.8, 1H), 5.16 (d, J=9 2,
1H), 502 (d, J= 9.2, 1H), 4.98 (s, 1H), 4.47-4.13 (s, 3H), 4-03-3.92 (m,
1H), 3 17 (s, 3H), 2.88 (s, 1H), 2 79-2 50 (m, 2H), 1 80 (s, 3H), 1.57 (s,
3H), 1.36 (s, 3H); analisis calculado para Cy3H33N3058.0 6H,O C, 62 95;
H, 6 45, N, 7.86. Hallado: C, 62.95; H, 6.39; N, 7 69.

Ejemplo A28: dcido (R)-3-((2S,3S)-2-hidroxi-3-{]1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico (2-metil-alil}-amida

O 0O (o}
T
OH Ls’(
'H NMR (DMSO-dq) 5 9 33, (s, 1H), 8 18-7 79 (m, 2H), 7.39-7.12 (m, SH),
692 (t, J=8 1, 1H), 6 75 (d, J= 8.1, 1H), 6 53 (d, J= 7.0, 1H), 5.09 (d, J=

60
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9.2, 1H), 496 (d, J= 9.2, 1H), 4.70 (s, 1H), 4.43 (s, 1H), 4.40 (br s, 2H)
3.81-3.49 (m, 4H), 2.85-2.65 (m, 2H), 1.82 (s, 3H), 1 63 (s, 3H), 1.49 (s,
3H), 1.35 (s, 3H); anédlisis calculado para C;3H33sN30s8: C, 63.97; H, 6 71;
N, 7.99 Hallado- C, 63 85, H, 6.92; N, 7 65.

Ejemplo A29: dcido (R)-3-((2S,3S5)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico 3-amino-bencilamida

b/l on L AN ’U%

IR (puro, cm™) 3401, 2943, 1643, 1525, 1461, 1373, '"H NMR (DMSO-ds) &
9.36 (s, 1H), 8.28 (t, /=80, 1H), 8.12 (d, J= 8 9, 1H), 7.33-6.37 (m, 12H),
545 (d, J= 7.0, 1H), 5.10 (d, /= 8.9, 1H), 4.99 (d, J= 8.9, 1H), 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), anélisis calculado para Ci3;H3sNOsS « 0.5 H,O"
C, 63 57; H,6.37; N, 9.57. Hallado C, 63 59, H, 6.38; N, 9 58

Ejemplo A30: dcido (R)-3-((25,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico cianometilamida

o) 0
HO
[sapneegt

'H NMR (DMSO-ds) 5 9 34 (s, 1H), 8 65 (s, 1H), 8 15 (m, 1H), 7 42-7 19
(m, SH), 694 (t, J = 7.9, 1H), 6 81 (d, /= 7.9, 1H), 6.62 (d, /= 7.9, 1H),
522 (d, J= 9.7, 1H), 5.05 (d, J= 9.7, 1H), 4 61-4.36 (m, 4H), 3.01-2.71 (m,
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4H), 1.84 (s, 3H), 147 (s, 3H), 1.34 (s, 3H); analisis calculado para
C2sH3oN4OsS: C, 61 16, H, 592, N, 10.97. Hallado- C, 61 24, H, 6.14, N,
10 62.

Ejemplo A31: dcido (R)-3-((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-
carboxilico (Z)-but-2-enilamida

NYY oY
on (X"

'H NMR (DMSO-dg) 8 9 37 (s, 1H), 8 35 (m, 1H), 8.12 (m, 1H), 7.15-6.98
(m, 6H), 6.77 (d, J= 7.7, 1H), 6.68 (d, J= 7.5, 1H), 5.60-5 33 (m, 3H), 5.18
(d, J=9.2, 1H), 5 02 (d, J= 9.2, 1H), 4 52-4.39 (m, 3H), 3.79-3.68 (m, 2H),
2 92-2 62 (m, 2H), 1.80 (s, 3H), 1.61 (d, J= 69, 3H), 1.51 (s, 3H), 1 38 (s,
3H); anélisis calculado para C;3HisN3OsS C, 63.97; H, 6.71; N, 7.99
Hallado C, 63.73; H, 6.75; N, 7.83.

Ejemplo A32: écido (R)-3-((2S,3S)-2-hidroxi-3-{{1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico (3-metil-but-2-enil)-amida

peggtecag

'H NMR (DMSO-dq) 5 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, J= 7.6, 1H), 6 79 (d, J= 7.9, 1H), 6.55 (d, /=
7.1, 1H), 5.41 (m br, 1H), 5 21 (m, 2H), 5.02 (d, /=9 1, 1H), 4.57-4.37 (m,
3H), 3.79-3 61 (m, 2H), 2.90-2.71 (m, 2H), 1.81 (s, 3H), 1.63 (s, 6H), 1.52
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(s, 3H), 1 40 (s, 3H); analisis calculado para C;yH3;N3OsS C, 64.54, H,

6.91; N, 7.79. Hallado: C, 64.75; H, 6.82; N, 7.43

Ejemplo A33: acido (R)-3<((2S,3S)-2-hidroxi-3-{j1-(3-hidroxi-2-meti
fenil}-metanoil]-amino}-4-fenil-butanoil)-5-5-dimetil-tiazolidino-4-

carboxilico 3-acetilamino-bencilamida

. o 0O O H
N P S N
O\é)ku OH szfﬁ/\@’ 1(

Sélido blanco: mp = 145-147 °C; IR (puro, cm™) 3378, 2919, 1637, 1514,
1461, 1361; '"H NMR (DMSO-dg) 5 9.87 (s, 1H), 9.36 (s, 1H), 8.45-8 40 (m,
1H), 8.12 (d, J= 7.9, 1H), 7 49-6.91 (m, 10H), 6.77 (d, J=7 9, 1H), 6-55 (d,
J=19, 1H), 5.49 (d, J= 70, 1H), 5 10 (d, J= 9.3, 1H), 5 00 (d, J= 9.3, 1H),
4.44-3.95 (m, SH), 2.90-2.62 (m, 2H), 2 00 (s, 3H), 1 80 (s, 3H), 1.48 (s,
3H), 132 (s, 3H); analisis calculado para C3H;gN,OgSe1.5 H,0: C, 61 38,
H, 6 40; N, 8 68. Hallado. C, 61 49; H, 6.14; N, 8 35.

Ejemplo A34: écido (R)-3-((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-
carboxilico ((Z)-2-metil-but-2-enil)-amida

e 0 O

OH ks’(
'H NMR(DMSO-dg, ) 6 9.36 (s, 1H), 8 16 (d, /= 8.4, 1H), 800 (t, /=53,
1H), 7.36-7.13 (m, 5H), 6 94 (t, /=7 7, 1H), 6.77 (d, J= 8.1, 1H), 6 53 (d,

J=173, 1H), 5.37 (d, J=5.7, 1H), 5.24 (m, 1H), 5 12 (d, J= 9.0, 1H), 5 00
(d, J=9 0, 1H), 4.48-4.39 (m, 3H), 3 71 (d, J= 3.7, 2H), 2.82-2.65 (m, 2H),
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1.80 (s, 3H), 1 61 (m, 6H), 1.49 (s, 3H), 1 35 (s, 3H); HRMS (ESI) m / z
calculado para C9H3;N3;OsSNa (M + Na)' 562.2346, hallado 562 2360, (\
andlisis calculado para CgH37N;0sS: C, 64 54; H, 6.91, N, 7.79 Hallado
C, 64.33, H, 6.92, N, 7.60.

Ejemplo A3S: #acido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-
carboxilico ((E)-2-metil-but-2-enil)}-amida

'H NMR(DMSO-d¢) & 9.37(s, 1H), 8 11 (d, J= 82, 1H), 796 (t, J= 55,
1H), 7.34-7 13 (m, 5H), 6 94 (t, /=77, 1H), 6 77 (d, J= 8.1, 1H), 6 53 (d,
J=173, 1H), 5.44 (d, J= 6.6, 1H), 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, J= 14.5, 4 8, 1H), 2 85-2 67 (m, 2H), 1 81 (s, 3H), 1.50 (m, 9H), 1 35
(s, 3H); HRMS (ESI) m / z calculado para CyHj;N;OsSNa (M + Na)*
562 2346, hallado 562 2220

Ejemplo A36: acido (R)-3-((2S,3S)-2-hidroxi-3-{]1-(3-hidroxi-2-metil-
fenil)-metanoil|-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-
carboxilico (E)-pent-2-enilamida

_./ILN/\/\/
OH ( ~

Sélido blanco: mp =113-115 °C; IR(puro, cm") 3315, 2964, 1643, 1584,
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1530, 1454, 1371, 1283, 1104, 969; 'H NMR (DMSO-d;, ) 8 9.35 (s, 1H),
8.11 (d, /=82, 1H), 8.02 (t, J= 5.6, 1H), 7 33-7.13 (m, 5H), 6 96-6.90 (m,
1H), 6 76 (d, J= 8.2, 1H), 6 52 (d, J= 7.5, 1H), 5 66-5.56 (m, 1H), 5.43 (d,
J= 6.8, 1H), 5.38-531 (m, 1H), 5 10 (d, /= 8.9, 1H), 4.99 (d, ~ 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, 2H), 1.80 (s, 3H), 1 48 (s, 3H), 1.34 (s, 3H), 087 (t, J= 73,
3H); anélisis calculado para CyH37N30sS<0 5 H,O" C, 63 48; H, 6 98; N,
7.66. Hallado: C, 63.30; H, 7.00; N, 7 28

g

Ejemplo A37: acido (R)-3-((2S,35)-2-hidroxi-3-{{1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino—4-

carboxilico (Z)-pent-2-enilamida

Ho\éj /\/(
OH (s’(

Sélido blanco. mp = 112-113 °C; IR (puro, cm") 3320, 2965, 1659, 1643,
1538, 1455, 1372, 1285, 1210, 1105, 1048; 'H NMR (DMSO-ds) § 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= 73, 1H), 5.42 (d, J= 6.7,
1H), 5 37-5 35 (m, 1H), 5.29-5.23 (m, 1H), 5 09 (d, /= 9.2, 1H), 4.99 (d, =
9 2, 1H), 4.45-4.38 (m, 2H), 4.36 (s, 1H), 3.80-3 62 (m, 2H), 2.84-2.70 (m,
2H), 2.07-1 97 (m, 2H), 1.80 (s, 3H), 1.48 (s, 3H), 1.34 (s, 3H), 090 (t, J=
7 5, 3H); anélisis calculado para CyoH3;N3058.0 5 HO C, 63.48; H, 6 98;
N, 7.66 Hallado C, 63.60, H, 6.92; N, 7 48.

Ejemplo A38: dcido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-
carboxilico (E)-but-2-enilamida
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o)
H
'H NMR (DMSO-dg) 5 9 39 (s, 1H), 8 19 (m br, 1H), 8.03 (m br, 1H), 7.40-
7.16 (m, 5H), 694 (t, J= 7 1, 1H), 6 79 (d, /= 7.7, 1H), 6 55 (d, J= 7.5,
1H), 5.64-5.31 (m, 3H), 5.19 (d, J = 9.2, 1H), 5.02 (d, J= 9.2, 1H), 4.55-
4 38 (m, 3H), 3 80-3 69 (m, 2H), 2.84-2 70 (m, 2H), 1 80 (s, 3H), 1.61 (s br,

3H), 1.51 (s, 3H), 1.39 (s, 3H), andlisis calculado para C3HisN;OsS C,
63.73, H, 7.07; N, 7.96 Hallado: C, 63.41; H, 7 23; N, 7.71

Ejemplo A39: dcido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)}-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico 3-dimetilamino-bencilamida

|
OH (s/" /\ON\

Sélido blanco: mp = 105-106 °C; IR (puro, cm") 2219, 2966, 1732, 1644,
1585, 1531, 1494, 1454, 1373, 1264, 1047; '"H NMR (DMSO-d¢) § 9.37 (s,
1H), 8 33 (t, J= 6.1, 1H), 8 08 (d, J= 8.1, 1H), 7.32-6.52 (m, 12H), 5 54 (d,
J=60,1H),510(d, /=92, 1H), 499 (d, J=9.2 1H), 4.434 31 (m, 4H),
4.03 (dd, = 153, 5.3, 1H), 2 84 (s, 6H), 2 84-2 67 (m, 2H), 1 81 (s, 3H),
149 (s, 3H), 1 35 (s, 3H). Analisis calculado para C;3HN,;OsS #0.1 H,0:
C, 65 35; H, 6.68; N, 9.24. Hallado; C, 65.49, H, 6 67; N, 9.30.

Ejemplo A40: acido (R)-3-((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-
carboxilico ((E)-4,4,4-trifluoro-but-2-enil)-amida
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Espuma blanca, IR (puro, cm") 3332, 1661, 1641, 1584, 1531, 1443 1280,
1119; '"H NMR (DMSO-ds) 3 9.36 (s, 1H). 8.32 (t, J= 5.6, 1H), 8 15 (d, J=
8.4, 1H), 7 35-7.12 (m, 5H), 7 00-6.90 (m 1H), 6.77 (d, J= 7.3, 1H), 6.52
(d, J=17 3, 1H), 6 49-6 40 (m, 1H), 6.0'8-6.00 (m, 1H), 549 (d,J=6 4, 1H),
5.15(d, J=9.2, 1H), 501 (d, /=9 2, 1H), 4 504 40 (m, 2H), 4.38 (s, 1H),
4.10-3.90 (m, 1H), 3.80-3.70 (m, 1H), 2.90-2.60 (m, 2H), 1.80 (s, 3H), 1.51
(s, 3H), 1 34 (s, 3H); andlisis calculado para CyH3,F3N3OsS: C, 58.02, H,
556, N, 7.25 Hallado C, 58.37, H, 5.70; N, 6.91

Ejemplo A41: dcido (R)-3-((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanocil]-amino}-4-fenil-butanoil)-5S,5-dimetil-tiazolidino-4-

carboxilico (1-ciano-1, 1-dimetil-metil)-amida

S

OH (Sf"(

'H NMR (DMSO-dg) 8 9-39 (s, 1H), 8 31-8.12 (m, 2H), 7 38-7.17 (m, 5H),
697 (t, J= 7.3, 1H), 6.79 (d, J= 7.7, 1H), 6.59 (d, /= 7 4, 1H), 5.4]1 (m br,
1H), 5.21 (d, J= 9.2, 1H), 5.00 (d, J= 9.2, 1H), 4 58-4 35 (m, 3H), 2 85-
2.62 (m, 2H), 1.81 (s, 3H), 1.62 (s, 6H), 1 47 (s, 3H), 1 39 (s, 3H); analisis
calculado para Cx;HiN4OsS: C, 6243, H, 636, N, 10.40. Hallado- C,
62.12; H, 6.55, N, 10.13.

Ejemplo A42: dcido (R)-3-((2S5,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanocil|-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

167

{

N
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carboxilico 3-hidroxi-bencilamida N

8J
ouk

'H NMR (DMSO-dg) 8 9 37 (s, 1H), 9.30 (s, 1H), 8.35 (t, J= 5.9, 1H), 8.11
(d, =8 1, 1H), 733-7 15 (m, 5H), 7 04 (t, J=7.7, 1H), 6.94 (t, J= 7.9, 1H),
6.77 (d, J= 8.1, 1H), 6.70-6.54 (m, 4H), 5.49 (s br, 1H), 5.11 (d, J= 92,
1H), 5.00 (d, J= 9 3, 1H), 4.43 (m, 3H), 4.27 (dd, /=152, 6 0, 1H), 4.07
(dd, J=15.0, 5 5, 1H), 2.88-2.67 (m, 2H), 1 82 (s, 3H), 1.49 (s, 3H), 1.33 (5,
3H); analisis calculado para C3; H3sN30SeH,0: C, 62.50, H, 6.26; N, 7 05.
Hallado: C, 62 66, H, 6 19, N, 6 83

‘\

Ejemplo A43: dcido (R)-3+((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butaneil)-5,5-dimetil-tiazolidino-4-
carboxilico 3-propoxi-bencilamida

NYT: B

ou(s/(

Espuma blanca, IR (cm™) 3319, 2966, 1644, 1585, 1531, 1454, 1373, 1264,
1047; 'H NMR (DMSO-d¢) & 937 (s, 1H), 8.40 (t, J= 5.8, 1H), 8.10 (d, /=
8.4, 1H), 731-6.71 (m, 11H), 6 53 (d, /~ 7.3, 1H), 5.46 (d, J= 6 4, 1H),
5.12 (d, J=9.2, 1H), 5.00 (d, J=9.2, 1H), 4.50-4-20 (m, 4H), 4 11 -3.83 (m,
3H), 2.90-2.62 (m, 2H), 1 81 (s, 3H), 1 72-1.60 (m, 2H), 1.49 (s, 3H), 1.34
(s, 3H), 092 (t, &= 73, 3H). Andlisis calculado para C;sHyN30,S+0.25
H,0: C, 65.42, H, 6 70; N, 6.73. Hallado. C, 65.49; H, 6.67; N, 6 70.

Ejemplo A44: dcido (R)-3-((25,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
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fenil)-metanoil|-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico 2-hidroxi-bencilamida

o o o o
»C\b)m N_(lLN §
H OHQS;-TH

'H NMR (DMSO-de) 5 9 50 (s, 1H), 9 36 (s, 1H), 8 33 (t, J= 5.5, 1H), 8.14
(d, J= 8.2, 1H), 7.32-7 12 (m, 6H), 7.04-6 91 (m, 2H), 6.76 (m, 2H), 6 68 (t,
J=175, 1H), 6 54 (d, J= 7.5, 1H), 5.46 (d, J= 6.6, 1H), 5 13 (d, J= 9.2, 1H),
5.01 (d, J= 9.3, 1H), 4.47 (m, 3H), 4 28-4.19 (m, 2H), 2.86-2 67 (m, 2H),
1.82 (s, 3H), 1.49 (s, 3H), 1.32 (s, 3H), HRMS (ESI) m / z calculado para
C31H3N306S (M + H)' 578.2325, hallado 578.2325.

Ejemplo Ad5: dcido (R)-3((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)}-metanoil)}-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino—4-
carboxilico (3,3,3-trifluoro-propil)-amida

0 o 0
»o\ﬁlugn_gk“/\,w,
H oo L &N

'H NMR (DMSO-dq) 5 9.36 (s, 1H), 8.20 (t, J= 5.5, 1H), 8.13 (d, J= 8.2,
IH), 7.34-7.13 (m, SH), 6 93 (t, J= 7.7, 1H), 6.76 (d, /= 8 1, 1H), 6 08 (d,
J=1.5, 1H), 5.44 (d, J= 6 8, 1H), 5.10 (d, J= 9 2, 1H), 5.05 (d, J= 9.2, 1H),
4484 38 (m, 2H), 435 (s, 1H), 332-3.25 (m, 2H), 275-2.70 (m, 2H),
2.44-2 35 (m, 2H), 1 80 (s, 3H), 1.49 (s, 3H), 1.34 (s, 3H); HRMS (ESI) m /
z calculado para C3;H,3N;05SF; (M + H)* 568.2093, hallado 568 2118,

Ejemplo A46: dcido (R)-3-((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
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fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico metil-propil-amida

Hc\lﬂjin N—/u‘NN
H on Ls’(

Sélido blanco: mp = 108-110 °C; IR (cm™) 3325, 2964, 1637, 1522, 1456,
1372, 1284; '"H NMR (DMSO-dg) & 9 35 (s, 1H), 8.22 (d, J= 8 6, 1H), 7.34-
712 (m, 5H), 6.96-6 90 (m, 1H), 6.77-6.75 (m, 1H), 6.53-6.50 (m, 1H),
5.46 (d, J= 64, 1H), 5 184 70 (m, 3H), 4 48-4.20 (m, 2H), 3 31 (s, 3H),
2.90-2.50 (m, 2H). 1.80 (s, 3H), 1.80-1.77 (m, 2H), 1.56 (s, 3H), 1-56-1.36
(m, 2H), 137 (s, 3H), 079 (t, J= 7.5, 3H). Anahsis calculado para
C2sH37:N305S-1 0 H,O C, 63.63, H, 720; N, 760 Hallado C, 62.03; H,
6.93, N, 7.33.

Ejemplo A47: écido (R)-3-((2S,3S)-2-bidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino)-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico 4-trifluorometoxi-bencilamida

83’3“’\0 L

Sélido blanco "H NMR (DMSO) 5 9.37 (s, 1H), 8 51 (t, J= 5.9, 1H), 8 13
(d, J= 173, 1H), 7.39 (d, J= 8.6, 1H), 7.32-7.10 (m, 8H), 7.00-6.90 (m, 1H),
676 (d, J=82, 1H), 6 53 (d, J= 73, 1H), 5 49 (d, J= 6.6, 1H), 5.14 (d, J=
93, 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), 132 (s, 3H), HRMS
(ESI) m / z calculado para C3HysN;O6FsS (M + H)' 646.2199, hallado
646 2184

|0
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Ejemplo A48: idcido (R)-3-((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-
carboxilico (2,2-difluoro-benzo|1,3]dioxol-5-ilmetil)-amida

-
DL L
o)
O

'H NMR (DMSO-d) 5 9 36 (s, 1H), 8.5 (t, J= 5.8, 1H), 8.14 (d, J= 8.4,
1H), 7.29-7.11 (m, 8H), 6 94 (t, J= 7 8, 1H), 6 77 (d, J= 79, 1H), 6.54 (d,
J=174, 1H), 5 58 (d, J=8.2, lH), 517 (d, J=9.2, 1H), 502 (d, J=92, lH),
4.49-4.39 (m, 3H), 4.43 (s, 1H), 4.21 (dd, J= 5.4, 15.3, 1H), 2.83 (m, 1H),
2.71 (dd, J= 13 5, 10.7, 1H), 2.20 (s, 3H), 1 51 (s, 3H), 1.34 (s, 3H);

HRMS (ESI) m / z calculado para C3HyFaN;O;S (M + H)" 642 2086,

hallado 642.2099; anilisis calculado para C;H3FaN3O.S C, 59.90, H,
518; N, 6.55 Hallado. C, 60.01; H, 5.27, N, 6 29.

Ejemplo A49: dcido (R)-3-|(2S,3S)-2-hidroxi-3-(3-hidroxi-2-metil-
benzoilamino)-4-fenil-butiril]-S,5-dimetil-tiazolidino-4-carboxilico  (2-

cloro-etil)-amida

8 l/l i

0 (o] ‘E«NH

N N™ -

»o\é)LH r LS?L

'H NMR (DMSO-d¢) 5 940 (s, 1H), 8.31 (t, 1H, J=55),817 (d, 1H, J=
8.4), 7.37-7.16 (m, 5H), 6.96 (t, 1H, J=79), 6.79(d, 1H, J= 8 1), 6.55 (d,
1H, J=1.5), 5.47 (d, 1H, J=6.8), 5 11 (d, 1H, J=9.3), 5 03 (d, 1H, J=9.3),

4 50 - 445 (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). Masa exacta
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calculada para CsgHyN;05SCI (M + H)* 5341829, hallado 534.1841. |V

Ejemplo ASO: icido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino—4-
carboxilico (2-hidroxi-etil)-(2-metil-bencil)-amida

'HNMR (DMSO-d) & 9.38 (s, 1H), 8.29 (d, J= 8.4, 1H), 7 42-6.87 (m,
10H), 6 78 (d, J= 71, 1H), 6.55 (d, J= 6.8, 1H), 5.44 (d, J= 6.8, 1H),
5.26(d, J=100, 1H), 5.08 (s, 1H), 5.04 (d, J= 9.2, 1H), 4 82-4.67 (m, 2H),
4.55-4 24 (m, 3H), 3 67 (m, 2H), 3.47 (m, 2H), 2.78 (m, 2H), 2 24 (s, 3H),
1 82 (s, 3H), 1.61 (s, 3H), 1 45 (s, 3H); HRMS (ESI) m / z calculado para
C34HiaN306S (M + H)' 620.2794, hallado 620.2798; analisis calculado para
Ci4HqN;O06S°1 H,0. C, 64 03, H, 6 80, N, 659. Hallado: C, 63 66, H,
6 40; N, 6.59.

Ejemplo AS51: dcido 3-[2-hidroxi-3-(3-hidroxi-2-metil-benzoilamino)-4-
fenil-butiril]-5,5-dimetil-tiazolidino-4-carboxilico metil-(2-etil-bencil)-

amida

qeege

Sélido blanco: '"H NMR (DMSO-de) 8 9 40 (s, 1H), 8.45 (t, J= 7.99, 1H),
810 (d, J= 8 1, 1H), 7.41-691 (m, 12H), 6 62 (d, J= 78, 1H), 541 (d,
J=6.8, 1H), 5.12 (dd, J= 8 1, 7.8, 1H), 4.44-4 35 (m, 3H), 4.42 (s, IH),
291-2 67 (m, 2H), 2.54-2.21 (q, J= 6.89, 2H), 2.1 (s, 3H), 1.88 (s, 3H),
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1 56 (t, J= 6.90, 3H), 1 49 (s, 3H), 1.34 (s, 3H); analisis (C3sHyN3OsS0 75
H,0) calculado C (62.34), H (6.43), N (6.23), hallado C (62.72), H (6.52),
N (5 97). HRMS (ESI) m/z calculado para 604.2845. Hallado 604.2845

Ejemplo AS52: acido 3-((2S,3S)-2-hidroxi-3-{{1-(3-hidroxi-2-metil-fenil)-
metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-carboxilico

(2-metilamino-etil)-amida

O Q 0O
HcklegN—i)LN/\/H\
Hoon (X

Sélido blanco: 'H NMR (DMSO-dg) 8 9.40 (s, 1H). 8.45-8 01 (m, 1H),
7 41-7 13 (m, 12H), 6.98 (t, J= 7.8, 1H), 6.78 (d, J= 6.85, 1H), 6 55 (d, J=
6.99, 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 (q, J= 8.2, 4H), 1.34 (s, 3H),
andlisis (C27HagN40sS+0.50 H;0) calculado C (60 31), H (6 94), N (10.42),
hallado C (60.59), H (6 50), N (8.08). HRMS (ESI) m/z calculado para
556 2771, hallado 556 2770.

Método General B
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3 15 16

16 — R A, Ny Rt
Re Hoon L AR,
19
Amidas de la estructura general 3 (sintetizadas en la misma forma que en la
seccidn Métodos A) se acoplan a 4cido boc-protegido 15, y se exponen a
dcido metanosulfonico para producir aminas 16. Sometiendo las aminas 16

a las condiciones de reaccion descritas produjo una serie de amidas 17 y

ureas 19.

Sintesis de aminas del tipo general 16.

16a
o o
w2l
OH (s;T

El compuesto del titulo se preparé en la siguiente forma Acido (R)-5,5-
dimetil-tiazolidino-3,4-dicarboxilico 3-fert-butil éster 1 (1 95 g, 7.47 mmol)
se disolvio en EtOAc (25 mlL) y se enfrio a 0°C. Se agrego difenil
clorofosfato (1.71 mL, 8.23 mmol) seguido por TEA (1.14 mL, 8.23 mmol)
La reaccién se agit6 a 0°C durante lh, y se tratd con (S)-ciclohex-2-

Y
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enilamina (0.8 g, 8 23 mmol) La mezcla de reaccion se agitd a temperatura
ambiente durante la noche, luego se dividio en partes entre 1IN HCI (25 m
y EtOAc (30 mL). La capa orgédnica se lavé con NaHCO; saturado,
salmuera, se secd sobre Na,SO4 y se concentrd a un aceite amarillo. El
aceite resultante (2 54 g, 7.47 mmol) se disolvié en EtOAc (30 mL) y luego
se enfrié a 0°C Se agreg6 dcido metanosulfénico (2.27 mL, 33 62 mmol) y
la soluci6n se agitd a 0°C durante 15 minutos, luego a temperatura ambiente
durante 4h. La mezcla se enfrié nuevamente a 0°C y se extinguié con 10%
Na,CO; (30 mL) luego se extrajo con EtOAc (30 mL) La capa organica se
lavé con salmuera, se seco sobre Na;SO, y se concentrd in vacuo para
producir un aceite amanllo 3. El aceite amarillo resultante (1 86 g, 7 74
mmol) se disolvié en EtOAc (77 mL). Se agregé BOC-AHPBA 4 (2.29 g,
7.74 mmol) seguido por HOBt (1 05g, 7 74 mmol). La mezcla se agit6 a
temperatura ambiente 1h, luego se enfrié a 0°C. DCC (1.60 g, 7 74 mmol)
se agregd lentamente como solucion en EtOAc (30 mL). Se dej6 calentar
gradualmente la mezcla a una temperatura ambiente y se agité durante la
noche La mezcla se filtrd y el filtrado se lavé con IN HCl (40 mL),
NaHCO; saturado (40 mL), salmuera (40 mL), se secé sobre Na,SO, y se
concentrd para producir un sélido blanco crudo (contaminado con DCU)
El DCU se retird por cromatografia de destello (30% a 50% EtOAc en
hexanos) para proporcionar un solido blanco (4 g, 7.73 mmol), el cual se
disolvié en EtOAc (30 mL) y luego se enfri6é a 0 °C. Se agregd acido
metanosulfénico (235 mL, 34 76 mmol) y la solucidon se agité a 0°C
durante 15 minutos, luego a temperatura ambiente durante 3h. La mezcla se
enfrié nuevamente a 0°C y se extingui6 con 10% Na;COs (35 mL), luego se
extrajo con EtOAc (30 mL) La capa organica se lavé con salmuera, se
secO sobre Na;SOQ; y se concentrd in vacuo para producir un material que se
recristaliz6 de 60% EtOAc en hexanos para proporcionar el compuesto del
titulo (2.41g, 80%) como un sélido blanco 'H NMR (DMSO-dg) 3 8 21 (d,
J=81,1H),731-7.17 (m, 5H), 5.80 (d, J = 5.6, 1H), 5 52-5 48 (m, 2H),
5 30-5.25 (m, 2H), 4.89 (s, 2H), 4.26 (s, 1H), 4.21-4 00 (m, 3H), 3.15-2 70
(m, 2H), 2.50-2.00 (m, 2H), 2.00-1.00 (m, 4H), 1 49 (s, 3H), 1.31 (s, 3H),
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analisis calculado para C;H3; N3OS C, 63 28, H, 7.48, N, 10 06 Hallado:
C, 63.40; H, 7.20; N, 9.98

Las siguientes aminas a-h se prepararon por el método especifi
bosquejado mis arriba usando la amina requerida. K

16a
o O
HzN N—gLHV
on (X

'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, J= 17 0, 1H), 4.96-4.88 (m, 3H), 4 34 (s, 1H),
4.10 (d, J= 7 0, 1H), 3.80-3.55 (m, 2H), 3.06 (d, J= 13.0, 1H), 2.87 (t, J=
90, 1H), 2.38 (dd, J= 13.0, 10.0, 1H), 1 52 (s, 3H), 1.33 (s, 3H).

16b
o o
H=N8N—-,)‘u’\(5
OH (s/’(
16¢
o _/I?\
HoN N—" "N
“ o QSJT" >

'H NMR (DMSO-dg) & 8.69 (t, J= 5.3, 1H), 7 34-7 14 (m, SH), 5 34 (s br,
1H), 4 90 (s, 2H), 4 29 (s, 1H), 4 08 (d, J= 7.0, 1H), 3.90-3.70 (m, 2H),
3.07 (dd, J=13.4, 2 5, 1H), 2 96 (t, J= 2 6, 1H), 2.88, (ddd, J=9 8, 8 0, 2.8.
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1H), 2 37 (dd, J= 13.2, 9.9, 1H), 1.50 (s, 3H), 1 32 (s, 3H).

16d
o o
HoN N—z)LH’\/
on L A~

'H NMR (DMSO-dg) 5 8 13 (t, J= 5 4, 1H), 7 35-7.15 (m, SH), 5 28 (d, J=
8.1, 1H), 4 79 (m, 2H), 4.27 (s, 1H), 4.07 (t, J= 7.1, 1H), 3 10-2 71 (m, 4H),
237 (dd, J=13.2,99, 1H), 1 49 (s, 3H), 1 34 (m, 2H), 1.33 (s, 3H), 0 77 (¢,
J=17 4, 3H).

16e

(o] 0 Cl
HoN N—;JLH
OH (s/<'

Rendimiento aislado 84%, MS (APCI, m/z) 461, 463 (M+H)

16f

0O O F
HaN N—-_-)LH
on LA ¢

Rendimiento aislado: 93%; MS (APCI, m/z) 464 (M+H)

16g

1
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o o CF,
L0
OH 8T
Rendimiento aislado* 86%; MS (APCIL, m/z): 496 (M+H).

16h

Rendimiento aislado. 87 % MS-APCI (m/z+) 458

Sintesis de productos finales del tipo general 17 de 16a-h, Métodos

Generales:

Formacion de amida — A una solucién de acido, amina 16 y HOBT en
CHCl, se agregd EDC y la solucion se agité durante la noche a temperatura
ambiente La solucion se concentrd in vacuo y el residuo se disolvid en
acetato de etilo y una pequefia porcién de agua La solucion se lavé con
NH,CI saturado o 0.5N HCI (2x), NaHCQO; saturado (2x), salmuera (1x), se
secO con MgSQO, y se concentré in vacuo El residuo resultante se sometié
a cromatografia de destello de gel de silice 0 HPLC preparativa para
proporcionar el producto deseado

Formacion de urea #1 — La amina correspondiente e 1socianato (1 1-1.2 eq.)
se tomaron en diclorometano y se agité a temperatura ambiente bajo
nitrégeno. (1.5 hr a durante la noche) El solvente se retir6 entonces n

vacuo y el residuo resultante se someti6 a cromatografia de destello de gel

13
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de silice o HPLC preparativa para proporcionar el pl:oducto deseado.

Formacion de urea #2 - La amina correspondiente se disolvié en CH,Cl, y
se traté con diisopropiletilamin (1 5 eq ) y fosgeno (1 eq., 20% solucién, en
tolueno) a -78°C La solucion resultante se calentd a temperatura ambiente
y se trat6 con la amina de estructura general 16 El residuo resultante se
someti0 a cromatografia de destello de gel de silice 0 HPLC preparativa
para proporcionar el producto deseado.

Sintesis Especifica de Urea

Ejemplo Bl: 4#cido 3-(2-hidroxi-3-{|1-(3-hidroxi-pirrolidino-il)-
metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico-2-metil-bencilamida

(R)-Pirrolidino-3-ol (0 21 g, 2.40 mmol) se disolvié en CH,Cl, seco (15
mL) y se enfrié a -78°C bajo argon con agitacion magnética. A esta
solucién se agregd diisopropiletilamina (0 63 mL, 3.63 mmol) seguido por
fosgeno como una 20% solucién en tolueno (1.2 mL, 2 40 mmol). La
soluciéon amarilla resultante se agitd durante 20 min a -78°C luego se
calentd a temperatura ambiente. La solucion se concentrd y re-disolvié en
CH,CI; seco (5 mL) y THF (5 mL). A esto se agregé dusopropiletilamina
(0 31 mL, 1 81 mmol) seguido por 16¢c. El resultado se agit6 durante 16h a
23°C luego se diluyé con EtOAc (50 mL). La mezcla se lavé
secuencialmente con 10% dcido citrico (1 x 50 mL), NaHCO; saturado (1 x
50 mL), H,O (1 x 50 mL). Los orgénicos se secaron sobre Na;SO,, se
filtraron, y se concentraron. El residuo se purific6 cromatografia de

Wi
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columna de destello (5% MeOH in EtOAc) para producir el compuesto d

titulo (0.12 g, 18%) como una espuma blanca.

"H NMR (DMSO-d;) 5 8.38 (t, J= 5 7, 1H), 7.34-7.09 (m, 10H), 5.99 (d, J=
8.3, 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), 4.22-3.83 (m, 4H), 3 29-3.04 (m, 3H), 2 77-2.70 (m, 2H), 2.28 (s,
3H), 152 (s, 3H), 132 (s, 3H), 1.82-1.69 (m, 2H), HRMS (ESI) m/z
calculado para CyH;sN;OsSNa (M + Na)" 577.2455, hallado 577.2440;
analisis calculado para CyH3yeN,OsS *2H,O C, 58.96; H, 7.17; N, 948; S,
5.43. Hallado: C, 58.90; H, 6.40, N, 9.23, §, 5.24.

Los siguientes ejemplos se prepararon por el método especifico
correspondiente bosquejado mas arriba usando el fragmento P2 requerido.

Ejemplo B2: 4cido isoxazol-5-carboxilico {(1S,2S)-1-bencil-3-|(R)-5,5-
dimetil-4-(2-metil-bencilcarbamoil)-tiazolidino-3-il]-2-hidroxi-3-oxo-

propil}-amida

N {18

Solido blanco mp = 82-84 °C; IR (puro, cm™) 3313, 2967, 3656, 1538,
1454, 1372, 1283, 1211, 1108, 916, 'H NMR (DMSO-d¢) 5 8.91 (d, J= 8.6,
1H), 8.67 (d, J=2.0, 1H), 8.35 (t, J= 5.0, 1H), 7.31-7 08 (m, 9H), 7.03 (d,
J=2.0, 1H), 5 63 (d, J= 6.9, 1H), 5.02 (d, J= 8.6, 1H), 4 97 (d, J/= 8 6, 1H),
4.60-4.30 (m, 4H), 4.14-4.00 (m, 1H), 2.90-2.75 (m, 2H), 2.23 (s, 3H), 1 49
(s, 3H), 1.28 (s, 3H), HRMS (ESI) m / z calculado para CH;3;:N4OsSNa
(M+Na)" 559.1986, hallado 559.1994; andlisis calculado para
C2sH3:2N4Os8+0.5H;0: C, 61-63, H, 6.10, N, 10 27. Hallado. C, 61 40; H,
591;N,997
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Ejemplo B3: acido isoxazol-3-carboxilico {(1S,2S)-1-bencil-3-[(R)-
dimetil-4-(2-meﬁl-bencilrbamoil)-tiazolidino—3—il|-2—hidroxi-3-ox\

propil}-amida

i

Sélido blanco; IR (puro, cm™) 3436, 1643, 1537, 1425, 1378; 'H NMR
(DMSO-dg) 5 9.03 (s, 1H), 8.66 (d, /= 8.7, 1H), 8 32 (t, J= 5 3, 1H), 7.30-
7 11 (m, 9H), 679 (s, 1H), 5 67 (d, /= 6 8, 1H), 4 97 (s, 2H), 4 474 32 (m,
4H), 4 09 (dd, J= 15.0, 50, 1H), 2 84 (m, 2H), 2.24 (s, 3H), 1.49 (s, 3H),
1.34 (m, 3H), HRMS (ESI) m / z calculado para CasH3;N,OsSNa (M + Na)*
559 1986, hallado 559 1980.

Ejemplo B4: acido 5-cloro-isoxazol-3-carboxilico {(1S,2S)-1-bencil-3-
[(R)-5,5-dimetil-4(2-metil-bencilcarbamoil)-tiazolidino-3-il]-2-hid roxi-

3-oxo-propil}-amida

\ﬁ)\ﬂ OH ks/(" ,\é

Sélido blanco; IR (puro, cm") 3320, 2969, 1657, 1547, 1434, 1372, 1266;
'H NMR (DMSO-ds) 5 8 74 (d, J= 8.2, 1H), 8.29 (t, J= 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= 152, 6 0, 1H), 4.09 (dd, J= 15.2, 4 6, 1H), 2.85 (m, 2H), 2.83 (s,
3H), 149 (s, 3H), 133 (s, 3H); HRMS (ESI) m / z calculado para
CzsH3;N4OsSCINa (M + Na)* 593 1596, hallado 593 1569
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Ejemplo BS: scido (R)-3-{(2S,3S)-2-hidroxi-4-fenil-3-((1-tiofen-2-il-
metanoil)}-amino]-butanoil}-5,5-dimetil-tiazolidino-4-carboxilico 2-
metil-bencilamida

o]

0 (o]
Q)LN u—,)‘n
S H OH ks;’(“

Sélido blanco mp = 98-101 °C, IR (puro, cm™) 3416, 1644, 1538, 1455,
1372, 1291, 1107; 'H NMR (DMSO-d;) 8 8 56 (d, J= 8.0, 1H), 8 38 (t, J=
4 8, 1H), 785 (d, J= 3.5, 1H), 769 (d, J= 4-8, 1H), 7 36-7 08 (m, 10H),

- 538 (d, /=172, 1H), 510 (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 calculado para CyH;;3N;0,S;Na (M + Na)* 574.1805, hallado
574.1818, analisis calculado para CH33N30,S; = 0.75 H,O: C, 61 62; H,
6 15; N, 7.43. Hallado: C, 61.31; H, 5 97; N, 7.28.

Ejemplo B6: écido (R)-3-{(2S,3S)-2-hidroxi-4-fenil-3-|(1-tiofen-3-il-
metanoil)}-amino]-butanoil}-5,5-dimetil-tiazolidino-4-carboxilico 2-

metil-bencilamida

®
A

Sélido blanco mp = 98-100 °C, IR (puro, cm™) 3312, 3086, 2966, 1644,
1538, 1455, 1372, 1286, 1109; 'H NMR (DMSO-d¢) 5 8 42-8 34 (m, 2H),
8 14 (m, 1H), 7 54-7.06 (m, 11H), 5.74 (d, /= 9.3, 1H), 535 (d, J= 68,
1H), 499 (d, J= 9.3, 1H), 4.53 (d, J= 3.0, 1H), 4.50 (s, 1H), 4 42 (dd, /=
15.0, 7.0, 1H), 4-40-4.30 (m, 1H), 4.15 (dd, J= 150, 50, 1H), 2.90-2.70
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(m, 2H), 2.26 (s, 3H), 1.50 (s, 3H), 1.35 (s, 3H), HRMS (ESI) m / z
calculado para CzgH33N;O,S;Na (M + Na)" 574.1805, hallado 574 1789;
andlisis calculado para CyHi3N3O4S2*1H,O" C, 61.14, H, 6.19; N, 7 38
Hallado: C, 60.74, H,590; N, 7 15

Ejemplo B7: acido (R)-3-{(2S,3S)-2-hidroxi-4-fenil-3-]((S)-1-tetrahidro-
furan-2-il-metanoil)-amino]-butanocil}-5,5-dimetil-tiazolidino-4-

carboxilico 2-metil-bencilamida

capicane

Sélido blanco: mp = 82-84 °C; IR (puro, cm™) 3314, 2969, 1651, 1531,
1456, 1372, 1109, 1071; '"H NMR (DMSO-d;) & 8.35 (t, J=6.0, 1H), 7 60
(d, J=9.2, 1H), 7.31-7.09 (m, 9H), 5.45 (d, J= 6.8, 1H), 497 (d, J= 9.5,
1H), 4.93 (d, J= 95, 1H), 4 46 (s, 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 (m, 1H), 1.60 (m, 1H), 1.49
(s, 3H), 1 44-1.38 (m, 2H), 1 34 (s, 3H); HRMS (ESI) m / z calculado para
C20H37N;05S Na (M + Na)* 562 2346, hallado 562 2345, anélisis calculado
para CoH37N3058+0.5 H,O C, 63.48; H, 6.98; N, 7.66 Hallado C, 63.61,
H, 6 85; N, 7.58.

Ejemplo B8: acido 3-(2-hidroxi-3-{|1-(3-hidroxi-pirrolidino-il)-
metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico-2-metil-bencilamida

|85

AN
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'H NMR (DMSO-dg) 3 8 38 (t, J= 5.5, 1H), 7 34-7.09 (m, 10H), 5.99 (d, J=
8 2, 1H), 504 (d, J=9.5, 1H), 496 (d, J=9 5, 1H), 4.49 (s, 1H), 4.48-4 38
(m, 3H), 4 35-4.16 (m, 3H), 4 00 (m, 1H), 3.29-3 04 (m, 3H), 2 78-2.70 (m,
2H), 2 28 (s, 3H), 1.83-1.65 (m, 2H), 1.52 (s, 3H), 1 36 (s, 3H); HRMS
(ESI) m / z calculado para CygH;sN4OsSNa (M + Na)' 5§77.2455, hallado
577.2473; anélisis calculado para CzgH3sN4OsS*2H,0: C, 58.96; N, 9.48.
Hallado. C, 58.68; N, 9.11.

Ejemplo B9: acido (R)-3-{(2S,3S)-2-hidroxi-4-fenil-3-[((R)-1-tetrahidro-
furan-2-il-metanoil)-amino]-butanoil}-5,5-dimetil-tiazolidino-4-

carboxilico 2-metil-bencilamida

0 0 0
Cr WL, 5
o on L K"

Séhido blanco; IR (puro, cm™) 3324, 2959, 2873, 1724, 1651, 1526, 1455,
1372, 1289, 1073, 'H NMR (DMSO-d¢) 5 8 35 (t, J= 4.9, 1H), 7.77 (d, J=
8.9, 1H), 7.52-7.09 (m, 9H), 5 51 (d, J= 6.6, 1H), 4 97-4.89 (m, 2H), 4 52-
3.66 (m, 8H), 2.90-2 60 (m, 2H), 2 25 (s, 3H), 1.99-1.63 (m, 4H), ! 48 (s,
3H), 1.33 (s, 3H); HRMS (ESI) m / z calculado para CsHj3;N3OsSNa (M +
Na)" 5622346, hallado 562.2366. Andlisis calculado para
CasH3N3058¢0.25 H,0: C, 64 01; H, 6.95; N, 7.72. Hallado C, 64 20; H,
6.90, N, 7.82.

Ejemplo B10: dcido 3,5-dimetil-isoxazol-4-carboxilico {(1S5,25)-1-bencil-
3-[(R)-5,5-dimetil-4-(2-metil-bencilcarbamoeil)-tiazolidino-3-il]-2-

hidroxi-3-oxo-propil}-amida
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Rendimiento aislado 92%; '"H-NMR (400 MHz, dmso-dg): & 8 38 (t, 1H),
8.13 (d, 1H), 7.04 -7 35 (m, 10H), 5.52 (d, 1H), 5.09 (d, 1H), 5.0 (d, 1H),
4.53 (m, 1H), 4 5 (s, 1H), 4.48 (m, 2H), 4.17 (dd, 1H), 2.87 (dd, 1H), 2 7 (q,
1H), 2.26 (s, 6H), 2.09 (s, 3H), 1 52 (s, 3H), 3.35 (s, 3H), IR (KBren cm™)’
3313, 1643, 1521, 743; MS (APCl, m/z) 565 (M+H), 519, 265;
C30H3sNO581.0.69 H;0 calculado: C 62 43, H 6 53, N 9.71, observado: C
63.81, H 6.43, N 9.92, HPLC . Rf (min.) 20.167; pureza: 98%.

Ejemplo Bl1: dcido 2,4-dimetil-tiazol-5-carboxilico {1-bencil-3-|S, 5-
dimetil-4-(2-metil-bencilcarbamoil)-tiazolidino-3-il]-2-hidroxi-3-oxo-

propil}-amida

0

N _)~
NS " on ks/('

Rendimiento aislado. 80%, 'H-NMR (400 MHz, dmso-dg)- 5 8.35 (t, 1H),
8.14 (d, 1H), 7.0 -7.35 (m, 10H), 5.48 (d, 1H), 504 (d, 1H), 50 (d, 1H),
4.52 (m, 1H), 4.4 (s, 1H), 4.35 (m, 2H), 4.14 (dd, 1H), 2.78 (d, 2H), 2.57 (s,
3H), 2.30 (s, 3H), 2 26 (s, 3H), 1 48 (s, 3H), 1.35 (s, 3H) , IR (KBr en cm’
Y 3310, 1641, 1534, 743; MS (APCI, m/z): 581 (M+H), 317, 265, 259;
C10H16N404S2 0.39 H,O calculado: C 61.30, H 6.31, N 9 53, observado. C
62.04, H 6.25, N 9.65, HPLC . Rf (min ) 19.613, pureza 98%.

Ejemplo B12: dcido (R)-3-{(2S,3S)-2-hidroxi-3-|(1-metil-1H-pirrol-2-
carbonil)}-amino]-4-fenil-butiril}-5,5-dimetil-tiazolidino-4-carboxilico 2-

metil-bencilamida
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Rendimiento aislado 82%, 'H-NMR (400 MHz, dmso-ds) & 8 35 (t, 1H),
7.91 (d, 1H), 7.35 -7 04 (m, 10H), 6.78 (s, 2H), 5 96 (s, 1H), 5 35 (d, 1H),
513 (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 (KBr en cm™): 3324, 1639, 1538, 735, MS (APCI, m/z) 549 (M+H),
503, 382, 285; C3oH3sN40,S1.2 44 H,0 calculado: C 60 80, H 6 95, N 9 45,
observado. C 65 67, H 6 61, N 10.21, HPLC : Rf (min.) 20 745, pureza.
100%.

Ejemplo B13: dcido (R)-3-{(2S,3S)-3-[(1,5-dimetil-1H-pirazol-4-
carbonil)-amino]-2-hidroxi-4-fenil-butiril}-5,5-dimetil-tiazolidino-4-

carboxilico 2-metil-bencilamida

Rendimiento aislado 68%, '"H-NMR (400 MHz, dmso-d;): 5 8 30 (t, 1H),
7.83 (d, 1H), 7 31 -7.04 (m, 10H), 6.30 (s, 1H), 5 48 (d, 1H), 4.92 (s, 2H),
4.30 - 4.48 (m, 4H), 4.17 (dd, 1H), 3 7 (s, 3H), 2 74 (m, 2H), 2.26 (s, 3H),
2 8 (s, 3H), 3.48 (s, 3H), 1 30 (s, 3H), IR (KBr en cm™)- 3313, 1645, 1532,
744; MS (APCl, m/z) 564 (M+H), 300, 272, C;H3;N;0,81.0.5 H;0
calculado: C 62.86, H 6.69, N 12.22, observado’ C 63.92, H 6 62, N 12 42;
HPLC ' Rf (min.) 19 724; pureza 100%.
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Ejemplo Bl4: dcido 3-{(S)-3-[(5-cloro-1,3-dimetil-1H-pirazol-4-
carbonil)-amino}-2-hidroxi-4-fenil-butiril}-5,5-dimetil-tiazolidino-4-

carboxilico 2-metil-bencilamida

0 0 o]
praRRee 0

v

Rendimiento aislado: 92%; '"H-NMR (400 MHz, dmso-dg): & 8 35 (t, 1H),
7 74 (d, 1H), 7 30 -7 0 (m, 10H), 5-44 (d, 1H), 4.96 (q, 2H) 4.48 (m, 1H),
4 35 (m, 2H), 4 13 (dd, 1H), 2 74 (m, 2H), 2.22 (s, 3H), 2 09 (s, 3H), 1.48
(s, 3H), 1.26 (s, 3H); IR (KBr en cm™) 3438, 3313, 1693, 1649, 1513,
1372, 754; MS (APCI, m/z) 598 (M+H), 334, 276, 174, C30H3sNsO,S1 C
11.0.17 H,O calculado C 59.93, H 6.09, N 11 65, observado: C 60.24, H
6.07, N 11 71, HPLC . Rf (min.) 19 829; pureza 100%.

Ejemplo B15: acido 2-amino-4-metil-tiazol-5-carboxilico {(S)-1-bencil-
3-(5,5-dimetil-4(2-metil-bencilcarbamoil)-tiazolidino-3-il]-2-hidroxi-3-

oxo-propil}-amida

\-('Lu K«é

NHz

Rendimiento aislado. 42%, 'H-NMR (400 MHz, dmso-ds). 5 8.48 (brs,
1H), 8.35 (brs, 1H), 7.44 (d, 1H), 7 35 - 7 04 (m, 9H), 6 91 (s, 1H), 5.37 (d,
1H), 4.96 (q, 2H), 4 48-4 0 (m, 5H), 2, 96 (m, 2H), 2.22 (2, 3H), 2 13 (s,
3H), 1.48 (s, 3H), 1 30 (s, 3H), IR (KBr en cm™)- 3307, 1625, 1495; MS
(APCI, m/z)" 582 (M+H), 442, 318; CyH;33N504S;C11 calculado’ C 60 13,
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H 6.5, N 10 82, observado. C 59.87, H 6.06, N 12 04; HPLC Rf (min)

17.981; pureza: 98%.

Ejemplo B16: d&cido 3-[2-hidroxi-3-(2-metil-benzoilamino)-4-fenil-
butiril]-5,5-dimetil-tiazolidino-4-carboxilico 2-metil-bencilamida

S

Rendimiento aislado."76%, 'H-NMR (400 MHz, dmso-ds)* 5 8 31 (t, 1H),
8.22 (d, 1H), 732 -7.04 (m, 13H), 5.48 (d, 1H), 5.13 (d, 1H), 5.0 (d, 1H),
4.48 (s, 2H), 4.38 (dd, 2H), 4 09 (dd, 1H), 2.83 (d, 1H), 2.70 (t, 1H), 2 26
(s, 3H), 2.01 (s, 3H), 1.48 (s, 3H), 133 (s, 3H); IR (KBr en cm™) 3309,
1641, 1520, 742; MS (APCI, m/z) 560 (M+H), 514, 296, 265;
C;2H37N30,81 0.64 H;0 calculado C 67-40, H 6.59, N 7 37, observado: C
'68.79, H 6.49, N 7.52; HPLC : Rfmin ) 21 024; pureza. 98%

Ejemplo B17: acido 3-|3-(2,3-dimetil-benzoilamino)-2-hidroxi-4-fenil-
butiril]-5,5-dimetil-tiazolidino-4-carboxilico 2-metil-bencilamida

OH s’(

Rendimiento aislado: 72%, 'H-NMR (400 MHz, dmso-dg). 5 8 33 (t, 1H),
8 22 (d, 1H), 7.35 -6.83 (m, 12H), 5 48 (d, 1H), 5 13 (d, 1H), 5 04 (d, 1H),
4 48-4 30 (m, 4H), 4.09 (dd, 1H), 2.84 (d, 1H), 2.70 (t, 1H), 2 26 (s, 3H),
2 17 (s, 3H), 1.87 (s, 3H), 148 (s, 3H), 130 (s, 3H), IR (KBr en cm™).
3307, 1640, 1515, 743 ; MS (APCI1, m/z). 574 (M+H), 528, 310, 265,
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C33H39N30,81 0.54 H,O calculado C 68 05, H 6 76, N 7 21, observado: C
69.20, H 6.76, N 7 34, HPLC Rf{min ) 21 449; pureza: 99%.

Ejemplo B18: acido 6-oxo-1,4,5,6-tetrahidro-piridazina-3-carboxilico
{1-bencil-3-|5,5-dimetil-4-(2-metil-bencilcarbamoil)-tiazolidino-3-il]-2-

hidroxi-3-oxo-propil}-amida

0 o O
HN N N N—)LN’\G
Rt

Rendimiento aislado* 67%, 'H-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 (d, 1H),
4 44 (s, 1H), 4 30 (m, 3H), 4.17 (dd, 1H), 2.78 (d, 2H), 2.61 (t, 2H), 2.30 (t,
2H), 2.22 (s, 3H), 1 48 (s, 3H), 1 30 (s, 3H); IR (KBr en cm™) 3306, 1650,
1521, 742 ; MS (APCI, m/z) 566 (M+H), 520, 265; CyoH;sNsOsS1. 0 7
H,0 calculado. C 60.23, H 6.34, N 12.11, observado: C 61.57, H 6.24, N
12.38, HPLC : Rf (min.) 18.455; pureza 97%

Ejemplo B19: dcido 2,4-dimetil-5-0x0-23-dihidro-isoxazol-3-carboxilico
{1-bencil-3-|5,5-dimetil-4-(2-metil-bencilcarbamoil)-tiazolidino-3-il]-2-

hidroxi-3-oxo-propil}-amida

Peugnesae

Rendimiento aislado: 73%; 'H-NMR (400 MHz, dmso-de): 5 8 91 (d, 1H),
8 35 (t, 1H), 7.30 -7 04 (m, 9H), 5.70 (d, 1H), 5 0 (d, 2H), 4.44 (s + m, 3H),
431 (dd. 1H), 4.13 (dd, 1H), 2.91 (s + m, 4H), 2.65 (t, 1H), 2.22 (s, 3H),

/ﬁ\Q:-::'
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1.52 (s, 3H), 1.48 (s, 3H), 1.30 (s, 3H) ; IR (KBr en cm™). 3325, 2932,
1729, 1649, 1527, 742, MS (APCI, m/z) 581 (M+H), 539, 493, 225;
C3oH3sN4OgS1 calculado: C 62.29. H 5.61, N 9 19, observado: C 62.05, H
6.25, N 9 65; HPLC - Rf (min.) 19.638, pureza 100%.

Ejemplo B20: dacido (R)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2,4-
dimetil-fenil)-metanoil|-amino)-4-fenil-butanoil)-5,5-dimetil-
tiazolidino-4-carboxilico alilamida

VYR

ouks,(

'H NMR (DMSO-dg) 6 8.23 (s, 1H), 8.10-8.03 (m, 2H), 7.33-7 12 (m, SH),
6.85 (d, J= 7.7, 1H), 6.51 (d, J= 7 7, 1H), 5 82-5.70 (m, 1H), 544 (d, J=
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 calculado para CyH3sN3OsS (M + H)" 526 2376, hallado
526 2380, andlisis calculado para Cy3H3sN3OsS*0 2 TFA: C, 62.19; H, 6.47,
N, 7.66 Hallado. C, 62.27; H, 6.78; N, 7 26.

Ejemplo B21: acido 3-(2-hidroxi-3-{|1-(3-hidroxi-2,4-dimetil-fenil)-
metianoil]-amino}-4-fenil-butinoil)-5,5-dimetil-tiazolidino-4-carboxilico

prop-2-inilamida

\t'

'H NMR (DMSO-dg) 5 8 40 (t, J= 5 4, 1H), 8.22 (s, 1H), 802 (d, J= 82,
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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=9.1, 1H), 4.46-4.40 (m, 2H), 4.40 (s, 1H), 3 86 (s br, 2H), 3 08 (t, /= 1.8,
1H), 2.82-2.72 (m, 2H), 2.15 (s, 3H), 1.88 (s, 3H), 151 (s, 3H), 1.37 (s,
3H); HRMS (ESY) m / z calculado para C;3H3N;0sS (M + H)" 524.2219,
hallado 524.2219; andlisis calculado para C;sH33N3;OsS+0 SH,O: C, 63.13;
H,643; N, 7.89; S,6 02 Hallado* C, 62 80, H, 6.64, N, 7 71 ,S, 5 69.

Ejemplo B22: écido 3-{2-hidroxi-3-|(1-metil-1H-pirrol-2-carbonil)-
amino]-4-fenil-butiril}-5,5-dimetil-tiazolidino-4-carboxilico 2-cloro-

bencilamida

Chiral
0 °}_I:l
Cfm G ¥

Rendimiento aislado: 50%; 'H-NMR (400 MHz, dmso-dg): 6 40-7 40 (m,
11H), 6 00 (m, 1H), 4.20-5.20 (m, 7H), 3 71, 3 54 (s, 3H), 2 70-2 90 (m,
2H), 1.52 (d, J= 2.0 Hz, 3H), 1 32 (d, J= 21 Hz, 3H); MS (APCI, m/z)
570 (M+H)

Ejemplo B23: acido 3,5-dimetil-isoxazol-4-carboxflico {1-bencil-3-|4-(2-

cloro-bencilcarbamoil)-5,5-dimetil-tiazolidino-3-il]-2-hidroxi-3-oxo-

propil}-amida
o (o °§—HN g>
"btk :@tp( Ci

Rendimiento aislado® 55%; 'H-NMR (400 MHz, dmso-d¢)* 7.00-7.40 (m,
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9H), 4 36-5-08 (m, 7H), 2.70-2 90 {m, 2H), 2 34, 2.25 (s, 3H), 2.18, 2.12 (s,

3H), 1 56 (d, J= 8.5 Hz, 3H), 1.35 (d, J= 6.2 Hz, 3H); MS (APCI, m/z)

586 (M+H), C29H33CIN405S 0.42H20 calculado: C 58 77, HS 75, NO 45,

observado: C 58 37,H5 73, N 9.19. \

Ejemplo B24: dcido 3-{2-hidroxi-3-[(1-metil-1H-pirrol-2-carbonil)-
amino]-4-fenil-butiril}-5,5-dimetil-tiazolidino-4-carboxilico 2,6~

difluoro-bencilamida

Yotk

\N..HOH

Rendimiento aislado. 75%; 'H-NMR (400 MHz, dmso-ds). 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, 149 (s, 3H), 1.33, 1.29 (s, 3H); MS (APCI, m/z) 571 (M+H),
CasH3:FaN4O4S calculado. C 61.04, H 5.65, N 9.82, observado C 60.86, H
5.94,N 9.71.

Ejemplo B25: dcido 3,5-dimetil-isoxazol-4-carboxilico {1-bencil-3-{4-
(2,6-difluoro-bencilcarbamoil)-5,5-dimetil-tiazolidino-3-il)-2-hid roxi-3-

oxo-propil}-amida

F
0 %—H
-

Rendimiento aislado: 75%; 'H-NMR (400 MHz, dmso-d¢)* 6.60-7 40 (m,
8H), 4.26-5 08 (m, 7H), 2.70-2.90 (m, 2H), 2 32, 2 28 (s, 3H), 2.16, 2.13 (s,
3H), 156, 1.53 (s, 3H), 137, 1.34 (s, 3H), MS (APCI, m/z): 587 (M+H);
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Cz9H12F2N4OsS calculado: C 59 37, H 5.50, N 9 55, observado C 59 12, H
5.88, N 9.50.

Ejemplo B26: dcido 3-{2-hidroxi-3-[(1-metil-1H-pirrol-2-carbonil)-
amino]-4-fenil-butiril}-5,5-dimetil-tiazolidino-4-carboxilico 2-

trifluorometil-bencilamida

o (o o?.-H

Rendimiento aislado 83%; 'H-NMR (400 MHz, dmso-ds) 6.40-7.60 (m,
11H), 6.00 (m, 1H), 4.20-5.20 {(m, 7H), 3.70, 3.54 (s, 3H), 2.70-2 90 (m,
2H), 1.52 (s, 3H), 136, 1.29 (s, 3H); MS (APCI, m/z). 619 (M+H);
C30H33FaN(O,S calculado: C59 79, H5.52, N9.30, observado: CS59 42,
H5.55, N9.06.

Ejemplo B27: idcido 3,5-dimetil-isoxazol-4-carboxilico {1-bencil-3-[5, 5-
dimetil-4-(2-trifluorometil-bencilcarbamoil)-tiazolidino-3-il}-2-hidroxi-

3-oxo-propil}-amida

HOH

Rendimiento aislado: 93%, 'H-NMR (400 MHz, dmso-d,). 7.05-7.60 (m,
9H), 4 36-5.08 (m, 7H), 2 70-2.90 (m, 2H), 2.30, 2 21 (s, 3H), 2-15, 2 05 (s,
3H), 1.54, 1 52 (s, 3H), 1.39, 132 (s, 3H), MS (APCI, m/z). 619 (M+H);
C30H33F3N,OsS calculado: C58.24, HS5 38, N9 06, observado. C57.87,
HS 68, N9.02

Ejemplo B28: N-[(1S,2S)-3-(4-alquilcarbamoil-5,5-dimetil-tiazolidino-3-
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il)-1-bencil-2-hidroxi-3-oxo-propil]-nicotinamida

\

()A c>|-|‘\'=

Sélido blanco' '"H NMR (DMSO-dq) & 8 81 (d, J=86, 1), 8 77 (d, J= 62,
1H), 8.12 (m, 1H), 7 99 (m, 1H), 7.63 (m, 1H), 7.32-7.12 (m, 7H), 5 78 (m,
IH), 5 18 (m, 2H), 4.56 (m , 3H), 4.40 (m, 4H), 2.87-2.67 (m, 2H), 1 49 (s,
3H), 1 34 (s, 3H), analisis (C;sH3,N4O,8¢0.5 H,0+0 5 TFA) calculado C
(57.65), H (6.36) N (10.19), hallado C (57.73), H (5.91), N (10 15).
HRMS (ESI) m/z calculado para 483 2075, hallado 497.2066.

Ejemplo B29: dcido 3-(2-hidroxi-3-(4-metoxi-2-metil-benzoilamino)-4-
fenil-butiril]-5,5-dimetil-tiazolidino-4-carboxilico 2-metil-bencilamida

Wegsastas

Rendimiento aislado 56%. 'H NMR (400 MHz, DMSO-d): 5 8 32 (t, 1H),
8 09 (d, 1H), 7 33-7.27 (m, 3H), 7.23-7.19 (m, 2H), 7.15-7 08 (m, 5H), 6 69
(d, 2H), 5.46 (d, 1H), 5 13 (d, 1H), 4.99 (d, 1H), 4.49 (s, 2H), 4 41-4.36 (m,
2H), 4.10 (dd, 1H), 3.71 (5, 3H), 2 84-2 81 (m, 1H), 2.72 (t, 1H), 2 24 (s,
3H), 2.07 (s, 3H), 148 (s, 3H), 133 (s, 3H); MS-APCI (m/z+)- 326, 590
(M+H). HPLC: Rf (min.) 21 26, pureza 100%, C;3H3N;05S,°0.4 H,0
calculado: C66.40, H6.72, N7 04, hallado C66.38, H6 71, N6.94.

Ejemplo B30: dcido (R)-3-{(2S,3S)-2-hidroxi-4-fenil-3-[(1-o-tolil-
metanoil)}-amino]-butanoil}-S,5-dimetil-tiazolidino-4-carboxilico
propilamida
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_)L

Lo

IR (puro, cm™) 3318, 2964, 1642, 1530, 1445, 1372, '"H NMR (DMSO) &
8 21 (d, J= 8 4, 1H), 790 (t, J= 5.6, 1H), 7.35-7 07 (m, 9H), 545 (d, J=
6 8, 1H), 5.09 (d, /=9 2, 1H), 5.00 (d, J= 9.2, 1H), 4.50-4 38 (m, 2H), 4.37
(s, 1H), 3.01 (q, J= 6.9, 2H), 2.90-2.60 (m, 2H), 2.02 (s, 3H), 1.49 (s, 3H),
1 44-1.35 (m, 2H), 1.34 (s, 3H), 0 82 (t, /= 7.5, 3H), HRMS (ESI) m / z
calculado para Cz7HyN;04S (M + H)" 498.2424, hallado 498.2427.

Ejemplo B31: idcido (R)-3-((2S,3S)-3-{|1-(3-fluoro-2-metil-fenil)-
metanoil]-amino}-2-hidroxi-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico propilamida

oH L _%

Séhdo blanco 'H NMR (DMSO) & 8 34 (d, J=8 1, 1H), 791 (t, J= 5.9,
1H), 7.40-7.10 (m, 7H), 6-93 (d, J= 69, 1H), 5.51 (d, J= 6.2, 1H), 5.08 (d,
J= 8.8, 1H), 5.00 (d, J= 8 8, 1H), 4.50-4 39 (m, 2H), 4 38 (s, 1H), 3 00 (dd,
J=12.3, 5.9, 2H), 2.90-2.60 (m, 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) m / z calculado
para C;H3sN;O,FS (M + H)* 516.2332, hallado 516.2339

Ejemplo B32: dcido (R)-3«(2S,3S)-3-{[1-(3-fluoro-2-metil-fenil)-
metanoil]-amino}-2-hidroxi-4-fenil-butanoil)-5,5-dimetil-tiazolidino—4-

carboxilico 3-metoxi-bencilamida

195
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Sélido blanco: 'H NMR (DMSO) & 8.43 (t, J= 5.9, 1H), 8.34 (d, /=8 1,
1H), 7 31-6.72 (m, 12H), 5.57 (d, J= 6.8, 1H), 5-12 (d, /=9 3, 1H), 5.01 (d,
J=93, 1H), 4.50-4.30 (m, 4H), 4.12 (dd, J= 15.7, 5.9, 1H), 3.69 (s, 3H),
2.95-2.62 (m, 2H), 1.90 (s, 3H), 1 49 (s, 3H), 1.34 (s, 3H), HRMS (ESI) m/
z calculado para C3;H37N3;05SF (M + H)' 594 2434, hallado 594 2438.

Ejemplo B33: acido (R)-3((2S,3S)-3-{|]1-(3-fluoro-2-metil-fenil)-
metanoil]-amino}-2-hidroxi-4-fenil-butanoil)-5,5-dimetil-tiazolidino—4-

carboxilico alilamida

B

S6lido blanco 'H NMR (DMSO) 5 8.34 (d, J= 83, 1H), 8.10 (t, J= 57,
1H), 7.40-6.90 (m, 8H), 5 81-5.69 (m, 1H), 5 54 (d, J= 6.6, 1H), 5.30-4.90
(m, 4H), 4.50-4.35 (m, 3H), 3 80-3.65 (m, 2H), 2.90-2.60 (m, 2H), 1.89 (s,
3H), 1.49 (s, 3H), 1.35 (s, 3H); HRMS (ESI) m / z calculado para
C27H33N;0,SF (M + H)* 514 2182, hallado 514.2176.

Ejemplo B34: 4cido 3-](2S,3S)-2-hidroxi-3-(3-hidroxi-2,5-dimetil-
benzoilamino)-4-fenil-butiril|-5,5-dimetil-tiazolidino-4-carboxilico

alilamida
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'"H NMR (DMSO-dq) 5 9.23 (s, 1H), 8.09 (m, 2H), 7.35-7.17 (m, SH), 6 60
(s, 1H), 6.37 (s, 1H), 5 74(m, 1H), 5.41 (brs, 1H), 5.20 (dd, J= 17.2, 1.6,
1H), 5 11 (d, J= 9.2, 1H), 5.02 (dd, J= 10 2, 1.5, 1H), 5.00 (d, J= 9.1, 1H),
4 46-4 37 (m, 3H), 3.79 (ddd, J= 15.9, 5 5, 5.3, 1H), 3 63 (ddd, J= 15.9,
54,5.3, 1H), 2.82 (dd, J= 13.9, 03, 1H), 2.71 (dd, J= 13.6, 10 7, 1H), 2 16
(s, 3H), 1.76 (s, 3H), 1.53 (s, 3H), 1.36 (s, 3H); anilisis calculado para
CagHisN4OsS*0.3H,0 C, 63 32; H, 6.76; N, 791. Hallado C, 63 35; H,
6.70;N,7 71

Ejemplo B3S: dcido  3-[(2S,38)-3-(5-fluoro-3-hidroxi-2-metil-
benzoilamino)-2-hidroxi-4-fenil-butiril}-5,5-dimetil-tiazolidino-4-

carboxilico alilamida

veset

'H NMR (DMSO-ds) 5 9.94 (s, 1H), 8.23 (d, J= 82, 1H), 8.10 (t, J= 5.6,
1H), 7.33-7.17 (m, S5H), 6.58 (dd, J= 10.6, 2.5, 1H), 632 (dd, /=88, 2 5,
1H), 5.78 (m, 1H), 5.54 (brs, 1H), 5.21 (dd, J= 17.2, 1.7, 1H), 5 10 (d, J=
91, 1H), 5.03 (dd, J= 10.2, 1.5, 1H), 501 (d, J= 9 1, 1H), 4.50-4.42 (m,
3H), 3.78 (ddd, J= 159, 5.4, 5.4, 1H), 3.63 (ddd, J= 159, 54, 53, 1H),
2.84 (dd, J= 145, 3.3, 1H), 2 70 (dd, J= 13 5, 10 3, 1H), 1 75 (s, 3H), 1.50
(s, 3H), 1 36 (s, 3H); anilisis calculado para C;;H;;FN;058+0 3H,O C,
60.61,H, 6 14, N, 7.85 Hallado C, 60.63, H, 6.08; N, 8 07.
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Ejemplo B36: dcido (R)-3-((2S,35)-3-{|1-(3-fluoro-2-metil-fenil)-
metanoil]-amino}-2-hidroxi-4-fenil-butanoil)-5,5-dimetil-tiazolidino-4-

carboxilico 2-metil-bencilamida

peaatee

'H NMR (DMSO) 5 8 85-8.35 (m, 2H), 7.38-6.90 (m, 12H), 5 55 (d, J= 5.9,
1H), 5.12 (d, J=9.2, 1H), 5.01 (d, J=9.2, 1H), 4.58-4-32 (m, 4H), 4 10 (dd,
J=15.0, 4.6, 1H), 2.92-2.62 (m, 2H), 2.24 (s, 3H), 1 90 (s, 3H), 1 49 (s,
3H), 1.34 (s, 3H); HRMS (ESI) m/z calculado para C3;H;37N;O,FS (M + H)*
578 2489, hallado 578 2486; analisis calculado para C;H3gN3O4FSe0 2
EtOAc. C, 66.17; H, 6 37; N, 7.06. Hallado C, 66 30; H, 6.54; N, 6 74

Ejemplo B37: é#cido (R)-3«((2S,38)-3-{|1-(4-fluoro-2-metil-fenil)-
metanoil]-amino}-2-hidroxi-4-fenil-butanocil)-5,5-dimetil-tiazolidino-4-

carboxilico 2-metil-bencilamida

eV SN

Sélido blanco: '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, J= 9.0, 1H), 5.00 (d, J= 9.0, 1H), 4.48 (s, 1H),
4 47-4.45 (m, 2H), 4.38 (dd, J= 15.0, 5.9, 1H), 4 10 (dd, J= 15 0, 4.8, 1H),
2 90-2.62 (m, 2H), 2.24 (s, 3H), 2.04 (s, 3H), 1.48 (s, 3H), 1.33 (s, 3H);
HRMS (ESI) m / z calculado para C3Hi;N;O,SF (M + H)* 578 2463,
hallado 578 2489 '

Ejemplo B38: dcido nicotinico 3-|(1S,2S)-3-((R)-4-alilcarbamoil-5,5-
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dimetil-tiazolidino-3-il)-1-bencil-2-hidroxi-3-oxo-propilcarbamoil]-2-

metil-fenil éster

0«@(5‘8%“’

Sélido blanco: "H NMR (DMSO) 5 9.26 (dd, J= 2.0, 0.9, 1H), 8 90 (dd, J=
56, 2.0, 1H), 8 47 (dt, J= 7.9, 2.0, 1H), 8.40 (d, J= 8.2, 1H), 8 1 (t, J=5 7,
1H), 7.65 (ddd, /<79, 5 6, 0.9, 1H), 7.40-7.10 (m, 8H), 5 82-5 68 (m, 1H),
5.6 (d, J= 62, 1H), 530-4 90 (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, 3H), 1 34(s,
3H).

Ejemplo B39: dcido (R)-3-[(2S,3S)-2-hidroxi-3-(4-hidroxi-2-metil-
benzoilamino)-4-fenil-butiril]-5,5-dimetil-tiazolidino-4-carboxilico  2-

metil-bencilamida

JEXs S

Sélido blanco: 'H NMR (DMSO) & 9.55 (s, 1H), 8 32 (t, J= 4 9, 1H), 8.00
(d, J= 8 4, 1H), 7.36-7.00 (m, 10H), 6 54-6 48 (m, 2H), 5.44 (d, J= 6.6.
1H), 513 (d, /~9.2, 1H), 4.99 (d, J= 9 2, 1H), 4 50-4.32 (m, 4H), 4 11 (dd,
J= 150, 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); analisis calculado para C3;H3;N305S80.25 H,0: C, 66.24,
H, 6.51; N, 7.24. Hallado" C, 66 25; H, 6 55; N, 7 35.

Ejemplo B40: dcido 6-amino-piridina-2-carboxilico {(1S,2S)-1-bencil-3-
[(R)-5,5-dimetil-4-(2-metil-bencilcarbamoil)-tiazolidino-3-il]-2-hidroxi-

3-oxo-propil}-amida
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A

'H NMR (DMSO-dg) & 8 44 (d, 1H, /=5 6), 8 36 (d, 1H, J=9.3), 7.69-7.49
(t, 1H, J= 7.7), 7.34-7 06 (m, 10H), 6.61 (d, 1H, J= 8.4) 6 27 (br s, 2H)
547 (d, 1H, /= 71), 5.00 (m, 2H), 4.54-4.43 (m, 2H), 4.50 (s, 1H), 4 38
(dd 1H,J=64,15.2),4 19 (dd, IH, J= 46, 14.7), 2.87-2.65 (m, 2H), 2.28
(s, 3H), 153 (s, 3H), 138 (s, 3H) Masa exacta calculada para
Ci0H3sNsO4S (M + H)" 562 2488, hallado 562.2493.

Ejemplo B41: {(1S,25)-1-Bencil-3-|(R)-5,5-dimetil-4-(2-metil-
bencilcarbamoil)-tiazolidino-3-il]-2-hidroxi-3-oxo-propil}-2,3-dicloro-

isonicotinamida

c Q ﬁ ‘?«N/Hb
O YL

'H NMR (DMSO-ds ) 5 8.89 (d, 1H, J=8.42), 8.40 (t, |H, J= 5.5),838(d,
1H, J= 4.8), 7 30-7 08 (m, 10H), 5.58 (d, 1H, J= 7 3), 5.07 (d, 1H, J= 8.8),
5.00 (d, 1H, J= 8 8), 4 54-4.50 (m, 1H), 4.51 (s, 1H), 4 43-4.36 (m, 2H),
4.16 (dd, 1H, J= 5.1, 15.0), 2 89-2.85 (m, 1H), 2 71-2 63 (m, 1H), 2.26 (s,
3H), 1.50 (s, 3H), 1.35s (s, 3H). Masa exacta calculada para
C30H33N,O,SCl; (M + H)" 615.1600, hallado 615 1581 Andlisis calculado
para C3pHi2N4O,SCl; C, 58.54; H, 5.24, N, 9.10. Hallado: C, 58.48; H,
510; N, 8.80.

Ejemplo B42: {(1S,2S)-1-Bencil-3-|(R)-5,5-dimetil-4-(2-metil-
bencilcarbamoil)-tiazolidino-3-il|-2-hidroxi-3-oxo-propil}-3-cloro-
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isonicotinamida

0 o ?NH

c
SRgess

'H NMR (DMSO-dg) 6 8.82 (d, 1H, J= 8 6), 8.62 (s, 1H), 8 52 (d, 1H, J=
4.9), 8.39 (d, 1H, J=5 1), 7 29-7 09 (m, 10H), 5.54 (d, 1H, J=7 1), 5.09 (d,
1H, J=9.0), 4.99 (d, 1H, J=9 0), 4.56-4 49 (m, 1H), 4 51 (s, 1H), 4.44-4.37
(m, 2H), 4 15 (dd; 1H, J=5 1, 15 0), 2.88-2.83 (m, 1H), 2.74-2 65 (m, 1H),
226 (s, 3H), 1.50 (s, 3H), 1.35s (s, 3H) Masa exacta calculada para
C30H33N,0,SCl (M)* 581.1989, hallado 581 1983

Ejemplo B43: dcido (R)-3-[(2S,3S)-2-hidroxi-3-(3-hidroxi-2,5-dimetil-
benzoilamino)-4-fenil-butiril]-5,5-dimetil-tiazolidino-4-carboxilico  2-

metil-bencilamida

'H NMR (DMSO-d¢) 5 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 (brs, 1H), 5.14 (d,
J=9.1, 1H), 501 (d, J=9.1, 1H), 4 50 (s, 1H), 4 50-4 37 (m, 3H), 4.11 (dd,
J=15.1, 47, 1H), 2.76 (m, 2H), 2.26 (s, 3H), 2.16 (s, 3H), 1.77 (s, 3H),
1.50 (s, 3H), 1 35 (s, 3H), HRMS (ESI) m / z calculado para C33;HN;0sS
(M + H)" 590.2689, hallado 5902676; anilisis calculado para
C33H39N;3058¢0.3 H,0: C, 66 60, H, 6.71, N, 7.06 Hallado. C, 66.65, H,
6.69; N, 7.05.
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Ejemplo B44: N-{(1S,2S)-1-Bencil-3-[5, S-dimetil-4-(2-metil-

bencilcarbamoil)-tiazolidino-3-il|-2-hidroxi-3-oxo-propil}-2-metil-

— A
'\Jj/l on (X b

Sélido blanco: "H NMR (DMSO-dg) 5 8 53-8 33 (m, 2H), 7.47 (d, J= 7 82,
1H), 7.38-7.10 (m, 12H), 5.62 (d, J= 7 94, 1H), 5.18 (dd, J= 9.6, 7.6, 2H),
4.43-4.37 (m, 3H), 4.17 (dd, J= 7.81, 6 99, 1H), 2.87-2.67 (m, 2H), 2 28 (s,
3H), 2.21(s, 3H), 1 49 (s, 3H), 1.34 (s, 3H); analisis (C3;HyN40,S+1.0 H,0
«1.0 MeCN) calculado C (63 95) H (6.67), N (11.30), hallado C (63.94), H
(675), N (11.26) HRMS (ESI) m/z calculado para 561.2544, hallado
561.2556

Ejemplo B45: acido piridin-2-carboxilico {(1S,2S)-1-bencil-3-{5,5-
dimetil-4-(2-metil-bencilcarbamoil)-tiazolidino-3-il]-2-hidroxi-3-oxo-

propil}-amida

8—/L
/ OH s’(

S6lido blanco: 'H NMR (DMSO-dg) 5 8.89 (d, J= 7.86, ), 8.66 (d, J= 4.2,
1H), 839 (t, /= 6.54, 1H), 7 89 (m 2H), 7.32-7 12 (m, 9H), 5.68 (d, J=
7.28, 1H), 5.03 (dd, J= 9.7, 8 3, 2H), 4.56 (m, 3H), 4.40 (d, J= 7.5, IH),
435 (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), anélisis (CaoH3N;sO,S*01 H,0+0 1 EtOAc)
calculado C (65.52), H (6.33), N (10 05), hallado C (65.78), H (6.69), N
(9.66) HRMS (ESI) m/z calculado para 547-2380, hallado 547 2373
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Ejemplo B46: écido piridin-2-5-hidroxi-carboxilico {(1S,2S)-1-bencil-3-
|S,5-dimetil-4-(2-metil-bencilcarbamoil)-tiazolidino-3-il}-2-hidroxi-3-

oxo-propil}-amida

OH s’(

Sélido blanco. "H NMR (DMSO-ds) & 8 89 (d, J= 7.9, 1), 8.66 (d, J= 42,
1H), 8 39 (t, J = 6.54, 1H), 7.89 (m, 2H), 7 32-7 12 (m, SH), 5 68 (d, J=
7.2, 1H), 5 03 (dd, J= 9.7, 8.3, 2H), 4 56 (m, 3H), 4 40 (d, J= 7.5, 1H), 4.35
(d, J= 7.5, 1H), 4.21 (d, J= 6 7, 1H), 2.87-2 67 (m, 2H), 2.25 (s 3H), 149
(s, 3H), 1 34 (s, 3H), andlisis (C30H3N4O55+0.5 H,0+0.5 EtOAc) calculado
C (62.29), H (642), N (9.91), hallado C (62.53), H (6.84), N (10 10).
HRMS (ESI) m/z calculado para563 2325, hallado 563.2328

Ejemplo B47: N-{(1S,28)-1-bencil-3-[5-5-dimetil-4-(2-metil-

bencilcarbamoil)-tiazolidino-3-il]-2-hidroxi-3-oxo-propil}-nicotinamida

o 0 O
SRR S
S5

Sélido blanco 'H NMR (DMSO-d;) 5 8.89 (d, J= 79, 1H), 8 66 (d, J= 4.2,
1H), 8.39 (t, J= 6.54, 1H), 7.89 (m, 2H), 7 32-7.32 (m, 9H), 5.68 (d, J= 7.3,
1H), 5.03 (dd, J=9 7, 8.3, 2H), 4.56 (m, 3H), 4 40 (d, J= 7.5, 1H), 4 35 (d,
J=15, 1H), 421 (d, J= 6.7, 1H), 2.87-2.67 (m, 2H), 2 25 (s, 3H), 1.49 (s,
3H), 1 34 (s, 3H); andlisis (C3H3N4O4S+0.5 H;00.5 MeCN) calculado C
(64.61), H (639), N (10.94), hallado C (65.02), H (6 58), N (10.90)
HRMS (ESI) m/z calculado para547 2372, hallado 547.2379.
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Ejemplo B48: N-{(1S,2S8)-1-bencil-3-[5,5-dimetil-4-(2-metil-
bencilcarbamoil)-tiazolidino-3-il]-2-hidroxi-3-oxo-propil}-nicotinamida

o o 0o
WN ._._/'L..f\é
2 B on ’\S;T H

Séhdo blanco: '"H NMR (DMSO-d,) 6 8 89 (d, J=7 9, 1H), 8 66 (d, J= 4.2,
1H), 8 39 (t, J= 6.54, 1H), 7.89 (m, 2H), 7.32-7.12 (m, 9H), 5.68 (d, J=
7.28, 1H), 5.03 (dd, J= 9.7, 8 3, 2H), 4.56(m, 3H), 440 (d, J= 7.5, 1H),
435 (d, J= 1.5, 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); anlisis (C3pH34N4OsS1 3 H,0) calculado C
(61.42), H (6.32), N (9.49), hallado C (61.64), H (6.17), N (9 12). HRMS
(ESI) m/z calculado para 563 2326, hallado 563.2328.

Ejemplo B49: N-[(1S,28)-3-(4-alilcarbamoil-5,5-dimetil-tiazolidino-3-
il)-1-bencil-2-hidroxi-3-oxo-propil]-2-metil-nicotinamida

Sélido blanco: 'H NMR (DMSO-d¢) 5 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), 4.40 (m, 4H), 2.87-2 67 (m, 2H), 2.25 (s, 3H), 1.49
(s, 3H), 1 34 (s, 3H); andlisis (Cy5H33N4045°0.5 H;0+0.5 TFA) calculado C
(57.68), H (6.66), N (8.31), hallado C (57 66), H (6.18), N (8 77) HRMS
(ESI) m/z calculado para 497 2232, hallado 497 2223.
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Métodos Generales C 2

0 0
>LOJL®)LOH . HN:: ||

20

La sintesis de compuestos con la estructura general 24 es como sigue
Los 4cidos carboxilicos boc-protegidos 20a-f se acoplan a las aminas 2
requeridas para producir amino amidas 23 usando un proceso de dos pasos
El proceso incluye tratamiento de 20 con 2 en la presencia de difenil
clorofosfato o EDCI, seguido por exposicion a HCl o éacido
metanosulfonico  Los compuestos finales 24 se obtienen por un
acoplamiento mediado por DCC de 23 y 4 seguido por desproteccion del
fenol P2 Los compuestos finales se punficaron por cromatografia de

destello o HPLC preparativa

Método General Adicional C
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La sintesis de compuestos de la estructura general 31 (donde P2 no es
2-metil-3-hidroxi benzamida) es como sigue. Amino amidas de la
estructura general 23 se acoplaron al intermedio icido Boc 15 usando
condiciones de acoplamiento DCC. El intermedio resultante 29 se
desprotegid bajo condiciones dcidas para producir amina de la estructura
general 30. Los compuestos finales se obtuvieron por modificacién de
amina 30 por métodos descritos en seccion Métodos Generales B para
producir P2 amidas y ureas.

Métodos usados para sintesis de compuestos con variaciones P1.

Acoplamiento EDCI — A una solucion de écido, amina y HOBT en
CH>Cl, se agregé EDCI y la solucion se agité durante la noche a
temperatura ambiente. La solucién se concentrd i vacuo y el residuo se
disolvié en acetato de etilo y una pequefia porcién de agua La solucion se
lavé con NH,CI saturado (2x), NaHCO; saturado (2x), salmuera (1x), se
secd con MgSO, y se concentrd in vacuo. El crudo se usé sin més
purificacién a menos que se indique lo contrario.

Acoplamiento DCC - Una solucidn de 4cido, amina y HOBT se
prepard en acetato de etilo A la solucion se agregd entonces DCC en una
soluciéon de EtOAc a 0°C y la mezcla se agitd durante la noche a
temperatura ambiente. La mezcla se filtré y el filtrado se concentro
vacuo. El residuo se disolvid en acetato de etilo lavado con NH,Cl saturado
(1x), NaHCO; saturado (1x), salmuera (1x), se secé sobre Na,SO, y se
concentrd i vacuo. El crudo se usé sin mas punficacion a menos que se
indique lo contrano

Desproteccion 4N HCl Boc — A una solucion de amina Boc en
dioxano se agregé 4N HCI solucion en dioxano y la solucion se agitd
durante la noche a temperatura ambiente La solucién se vertié en NaHCO,
saturado y el producto se extrajo en acetato de etilo La solucién organica
se lavd con salmuera, se secé sobre Na;SO,4 y se concentrd in vacuo. El
crudo se usé sin més purificacion a menos que se indique lo contrario

Desproteccion MeSO;H Boc - A una solucion de amina Boc en

(N
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acetato de etilo a 0 °C se agregd acido metanosulfénico y la solucion se
agit6 3-6 h a temperatura ambiente. La solucion se enfrio a 0°C y se agre%é
suficiente NaHCO; saturado para extinguir el acido. La solucion se diluyé
con acetato de etilo, se lavéo con NaHCO; saturado y salmuera, se seco
sobre Na,SO, y se concentrd in vacuo. El crudo se usé sin més purificacién
a menos que se indique lo contrario

Desproteccion de acetato fendlico KCN - Una solucién de acetato
fendlico y KCN en etanol se calent a 50°C durante la noche. La solucién
se concentro iz vacuo El residuo se purifico por cromatografia de destello
eluida con 0 a 5% metanol en CH,Cl, a menos que se indique lo contrario

Desproteccion de acetato fenélico NaOMe/MeOH — desproteccion de
acetato fendlico 0.5 N NaOCH3;/MeOH - Una solucion de acetato fendlico
en EtOAc y metanol se enfrio a 0°C en un bafio helado. Seguidamente se
agregb gota a gota 0 5§ N NaOCHy/MeOH y luego se agit6 a 0 °C durante
1 5-2 hrs luego de la adicién  Entonces se agregé EtOAc adicional, el 15N
HCI (4 5 eq.) se agregé gota a gota. Se separaron las bases y las capas
orgAnicas se lavaron con 2 5% Na;CO; solucion acuosa, luego con 01 N
HCl/salmuera (2°1), seguida con salmuera, se secaron con MgSO, y se
concentraron in vacuo. El residuo resultante se sometié a cromatografia de
destello de gel de silice para proporcionar el producto deseado a menos que
se indique lo contrano.

Desproteccion de acetato fenélico HCI/MeOH - A una solucion de
acetato fendlico en metanol se agregd 4N HCI en dioxano y la solucién se
agité a temperatura ambiente aprox 4 h. La solucion se concentré in vacuo.
El residuo se purificé por cromatografia de destello eluida con 0 a 5%

metanol en CH,Cl; a menos que se indique lo contrario.

Fragmentos de la estructura general 20.
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Fuente de Acidos Boc-carboxilicos 20a-f

Boc-acidos 20a y 20b se prepararon siguiendo el procedimiento de
Demange, L , Ménez, A.; Dugave, C. Tet Lett 1998, 39, 1169.

Boc-écidos 20e¢, 20d, 20e y 20f se prepararon siguiendo el
procedimiento de Karanewsky, D, y colegas, J Med Chem 1990, 33,
1459

Método Especifico C

Ejemplo C1: dcido (S)-4,4-difluoro-1-[(2S,3S)-2-hidroxi-3-(3-hidroxi-2-
metil-benzoilamino)-4-fenil-butiril]-pirrolidino-2-carboxilico  2-metil-

bencilamida.

Sl A

El compuesto del titulo se preparé de acuerdo con los Métodos Generales
usando el correspondiente écido pirrolidinico Boc-protegido (0.96 g, 3 8
mmol), o-metilbencil amina (0 57 mL, 4.6 mmol), HOBT (0.62 g 46
mmol), EDCI (0 88 g, 4.6 mmol), CH,Cl; (50 mL) para producir la Boc-
amida cruda (MS-APCI (m/z+)- 355, 255) (1.35 g, 3.8 mmol). El Boc se

retiré usando la desproteccion general 4N HCI Boc, 4N HCl en 1,4-dioxano
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(5 mL), 1,4-dioxano (5§ mL) EI resultado fue un amino amida de estructura
general 23 Rendimiento aislado* 0.79 g (71%, 2 pasos). 'H NMR (400
MHz, DMSO-ds) 6 9.02 (1, 1H), 7.24-7.14 (m, 4H), 4.55 (t, 1H), 4 35 (dd,
1H), 4.30 (dd, 1H), 3.73 (m, 2H), 2 94 (m, 2H), 2.52 (m, 1H), 2 27 (s, 3H);
F NMR (376 MHz, DMSO-d,)- 5 -95 3 (dq. /= 235, 15 Hz, IF), -96.5 (dq,
J=235, 12 Hz, IF), MS-APCI (m/z+) 255.
Amino amida 23 (100 mg, 0.34 mmol) se acoplé a 4cido carboxilico
4 (140 mg, 0.38 mmol) usando el método general de acoplamiento DCC
bosquejado mds arriba. HOBT (51 mg, 0 38 mmol), DCC (78 mg, 0.38
mmol), TEA (50 pL, 0.36 mmol), CH,Cl; (10 mL). El crudo se purificé
por cromatografia eluida con 10% cetona en CH,Cl,. Rendimiento aislado
013 g (63%) MS-APCI (m/z+). 608 Este material se sometié a las
condiciones generales de desproteccion de acetato fenélico KCN (130 mg,
0 21 mmol), KCN (1 mg, 15 pmol), etanol (10 mL) El crudo se precipitd
de éter dietilico y acetato de etilo con hexanos a -78 °C. Rendimiento
aislado. 0-10 g (84%). '"H NMR (400 MHz, DMSO-d;): § 937 (s, 1H), 8 36
(t, 1 H), 8 16 (d, 1H), 7 32-7 09 (m, 9H), 6.93 (t, 1H), 6.76 (d, 1H), 6 54 (d,
1H), 5.49 (d, 1H), 4.66 (dd, 1H), 4.34-4.15 (m, 6H), 2 85-2 67 (m, 3H),
2.40 (m, 1H), 2 22 (s, 3H), 1.79 (s, 3H); "°F NMR (376 MHz, DMSO-d;) 6
-98 7 (m, 2F), MS-APCI (m/z+) 566; HPLC Pureza. 100%, Rf (min.)
19 01; andlisis C;;H33N305F>-0.3 H;O C, H, N calculado: C65 21, H5.93,
N7.36; hallado- C65.11, H5 90, N7.17.

Ejemplo C2: écido (2S,4R)-4-fluoro-1-|(2S,3S)-2-hidroxi-3-(3-hidroxi-

2-metil-benzoilamino)-4-fenil-butiril]-pirrolidino-2-carboxilico 2-metil-

bencilamida

o) o o .
gegates
OH > H

F
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Material aislado se someti6 a cromatografia de destello de gel de silice,
eluyendo con EtOAc/hexanos (50/50) luego con EtOAc EtOAc/hexanos
(4.1) para proporcionar el compuesto del titulo 'H NMR (400 MHz,
DMSO-dj)- 8 9 37 (s, 1H), 8.46 (1, 1H), 8.21 (d, 1H), 7.34 (d, 2H), 7.26 (d,
2H), 7.21 (t, 2H), 7.15-7.07 (m, 3H), 6.94 (t, 1H), 6.76 (d, 1H), 6.56 (d,
1H), 5.51 + 5.38 (bs + bs, 1H), 506 (d, 1H), 4 58 (t, 1H), 4 45 (dd, 1H),
4 354 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 (mm.) 1872; pureza: 96% Anilisis
C31H3N3OsF*03 H,O calculado: 67.33, 6.31, 7 60, hallado: 67 37, 6 25,
7.35.

Ejemplo C3: écido (2S,4S)-4-fluoro-1-[(2S,38)-2-hidroxi-3-(3-hidroxi-2-
metil-benzoilamino)-4-fenil-butiril]-pirrolidino-2-carboxilico  2-metil-

bencilamida

e

Matenal aislado se sometié a cromatografia de destello de gel de silice,
eluyendo con EtOAc/hexanos (50/50) luego con EtOAc para proporcionar
el compuesto del titulo. 'H NMR (400 MHz, DMSO-d5)- § 9 37 (s, 1H),
821 (d, 1H), 7.96 (t, 1 H), 7.29 (d, 2H), 7 23 (t, 2H), 7.18-7.13 (m, 2H),
7.10-7 04 (m, 3H), 6 90 (t, 1H), 6.75 (d, 1H). 6 52 (d, 1H), 5.55 (d, 1H),
5.45 + 532 (bs + bs, 1H), 4.54 (d, 1H), 4.42-4.36 (m, 1H), 4 29-4.40 (m,
5H), 2.98 (t, 1H), 2.73 (t, 1H), 2.32-2.21 (m, 2H), 2.19 (s, 3H), 1.78 (s, 3H);
MS-APCI (m/z+) 548, HPLC: Rf (min.) 18.21; pureza. 99%; analisis
C31H34N3O5F<0.5 H;O calculado: 66 89, 6.34, 7 55, hallado: 66.85, 6 22,
7 41

Zlo
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21
Ejemplo C4: acido (S)-3<((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil|]-amino}-4-fenil-butanoil)-oxazolidino-4-carboxilico 2-

metil-bencilamida

(o) 0 0
I8 v
mﬁk" oz H

Sélido blanco, 'H NMR (DMSO-dg) 8 9.36 (s, 1H), 8 80 (dd, J= 8.8, 4.8,
1H), 8 30 (t, J= 5.5, 1H), 8 12 (d, J= 8.6, 1H), 7-30-7.13 (m, 9H), 6.96 (t,
J=19, 1H), 6 76 (d, J= 7.9, 1H), 6 55 (d, J= 7 2, 1H), 5.74 (d, J= 8.8, 1H),
531 (d, J= 3.8, 1H), 5.23 (d, J= 4.2, 1H), 4.49 (dd, J= 6.6, 6 5, 1H), 4 33-
411 (m, 5H), 2.94-2.68 (m, 2H), 2.24 (s, 3H), 1.78 (s, 3H), HRMS (ESI)
m/z calculado para C3H34N3;06 (M + H)" 532.2448, hallado 532.2450

Ejemplo CS5: dcido (4S,5R)-3-((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-
metil-fenil)-metanoil]-amino}-4-fenil-butanoil)-5-metil-oxazolidino-4-
carboxflico 2-metil-bencilamida

“°fji.4§z£‘ﬁfj

Sélido blanco; '"H NMR (DMSO-ds) 6 9.38 (s, 1H), 851 (t, /=60, 1H),
8.15 (d, J= 8 4, 1H), 7.33-7 13 (m, 9H), 6 96 (t, J= 7.7, 1H), 6.79 (d, J=
8.2, 1H), 6 58 (d, 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), 1.37 (d, /= 5 9, 1H), HRMS (ESI)
m / z calculado para C3,H3sN3Og (M + H)" 546.2604, hallado 546.2595.
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Ejempl C6: écido (S)-3-((2S,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-

fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-oxazolidino-4-

carboxilico 2-metil-bencilamida

Solido blanco; 'H NMR (DMSO-dg) § 9.34 (s, 1H), 8 32 (t, J= 5.8, 1H),
8.11 (J=9.0, 1H), 7 31-7 10 (m, 9H), 6.93 (t, J= 79, 1H), 6.76 (d, J= 8.1,
1H), 6 55 (d, J= 6.5, 1H), 5.73 (d, J= 4 0, 1H), 5 46 (d, J= 4.1, 1H), 5.23
(d, J= 3.9, 1H), 4.39-4.32 (m, 2H), 4 18 (m, 3H), 292 (m, 1H), 2.69 (m,
1H), 2.27 (s, 3H), 1 81 (s, 3H), 1.28 (s, 3H), 1-18 (s, 3H), HKMS (ESI) m /
z calculado para C;3;H;sN;06 (M + H)* 560 2761, hallado 560.2759, anélisis
calculado para C;;HiyN304¢0.5 H;O. C, 67.59, H, 6 74; N, 7 39. Hallado
C,67.74; H,6 75; N, 7.16

Ejemplo C7: acido (S)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-oxazolidino-4-

carboxilico propilamida

'"H NMR (DMSO-dg) 5 937 (s, 1H), 8 12 (d, J= 93, 1H), 7.93 (t, J= 56,
1H), 7.34-7.18 (m, SH), 6.96 (t, J= 8.1, 1H), 6.79 (d, J= 8.1, 1H), 6 56 (d,
J=1.1, 1H), 5.73 (d, J=6 2, 1H), 5 44 (d, J= 4.0, 1H), 5.24 (d, J= 3 8, 1H),
436 (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, 3H), 1.22 (s, 3H), 0 86 (t, J=
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7.2, 3H); HRMS (ESI) m / z calculado para Ca;H3sN3Os (M + H)" 498 2604/
hallado 498.2590

Ejemplo C8: dcido (4S,58)-3-((2S,3S)-2-hidroxi-3-{[1-(3-hidroxi-2-
metil-fenil)-metanoil]-amino}-4-fenil-butanoil)-5-metil-oxazolidino-4-

carboxilico 2-metil-bencilamida

Sélido blanco; 'H NMR (DMSO-dg) & 9.36 (s, 1H), 8.26 (t, J= 5 5, 1H),
8.09 (d, J= 8 8, 1H), 7.30-7 08 (m, SH), 6.93 (t, J=7.7, 1H), 6 76 (d, J="7 9,
1H), 6.56 (d, J= 7.5, 1H), 5 72 (d, J= 6.4, 1H), 5 55 (d, J= 3.7, 1H), 5 08
(d, J= 3.8, 1H), 4 40-4 33 (m, 3H), 4.26-4 11 (m, 3H), 3.10-2.89 (m, 1H),
2 78-2.67 (m, 1H), 2.26 (s, 3H), 1 78 (s, 3H), 1 15 (d, J= 6.2, 3H), HRMS
(ESI) m/z calculado para Cy;H3sN;06 (M + H)* 546.2604, hallado 546.2592.

Ejemplo C9: acido (S)-3-((2S,3S)-2-hidroxi-3-{]1-(3-hidroxi-2-metil-
fenil)}-metanoil]-amino}-4-fenil-butancil)-5,5-dimetil-oxazolidino-4-

carboxilico S-fluoro-2-metil-bencilamida

O O o
jegpsecpe
H on { KH
F
Sélido blanco, '"H NMR (DMSO-dg) 8 9.35 (s, 1H), 8.41 (t, J= 5.6, 1H),
8.12 (d, J= 8.9, 1H), 7 28-7 08 (m, 8H), 6.95-6.90 (m, 1H), 6.76 (d, J= 8.1,
1H), 6.55 (d, J= 7.2, 1H), 5.78 (d, J= 6 1, 1H), 5 47 (d, J= 3.8, 1H), 5 24

(d, J= 3.8, 1H), 4.40-4.25 (m, 2H), 4.20-4.30 (m, 3H), 3.00-2 60 (m, 2H),
2.22 (s, 3H), 1.77 (s, 3H), 1.30 (s, 3H), 1.19 (s, 3H), andlisis calculado para
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Cs2H36N3O6F: C, 66.54, H, 6.28; N, 7 27. Hallado: C, 66.37; H, 6.20; N
7.21.

Ejemplo C10: écido (S)-3+((25,3S)-2-hidroxi-3-{|1-(3-hidroxi-2-metil-
fenil)-metanoil]-amino}-4-fenil-butanoil)-5,5-dimetil-oxazolidino-4-

carboxilico cianometil-amida

o o _i
H
H OH on‘( N

Sélido blanco, 'H NMR (DMSO-dg) & 9 36 (s, 1H), 8.72 (t, J= 5.3, 1H),
811(d, J=90, 1H), 729-7 16 (m, 5H), 6 94 (t, /= 7.7, 1H), 6.76 (d, J=
8.1, 1H), 6.50 (d, J= 7.5, 1H), 585 (d, J= 6.0, 1H), 549 (d, J= 40, 1H),
523 (d,J=39, 1H), 435 (m, 1H), 4 18-4 12 (m, 3H), 4.11 (s, 1H), 2.92
(m, 1H), 2.70 (m, 1H), 1.76 (s, 3H), 1.29 (s, 3H), 1.19 (s, 3H); HRMS (ESI)
m / z calculado para CagH3 N4Og (M + H) 495.2244, hallado 495 2239.

Ejemplo C11: acido (8)-3-((2S,3S)-3-{[1(3-fluoro-2-metil-fenil)-
metanoil]-amino}-2-hidroxi-4-fenil-butanoil)-5,5-dimetil-oxazolidino-4-

carboxilico 2-metil-bencilamida

O RO

'"H NMR (DMSO-d) & 8 34 (m, 2H), 7.30-7 13 (m, 11H), 6.95 (d, J= 71,
iH), 5.82 (d, J=6.4, 1H), 5.45 (d, J= 3 9, 1H), 5.23 (d, J= 4.0, 1H), 4 38-
4.31 (m, 2H), 4.18-4.15 (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 calculado para
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C32H31N305F (M + H)+ 562.271 7, hallado 562.2713

Métodos Generales D
0 0O 0O
>LOJLN—=)LOH + RMogrB f — HN—_/"‘R
(XK RMgC (XK
1 25 26

La sintesis de compuestos con la estructura general 27 es como sigue.
El acido tiazohdino carboxilico boc-protegido 1 se convierte en amino-
cetonas 26 con reactivos de Grignard requeridos 25 en la presencia de
cloruro de oxalilo. Los compuestos finales 27 se obtienen por un
acoplamiento mediado por DCC de 26 y 4 seguido por desproteccion del
fenola P2. Los compuestos finales se purificaron por cromatografia de

destello o HPLC preparativa.
Método Especifico D

Ejemplo D1: N-[(1S8,25)-1-Bencil-3-((R)-5,5-dimetil-4-pent-4-enoil-
tiazolidino-3-il)-2-hidroxi-3-oxo-propil]-3-hidroxi-2-metil-benzamida

(o) O 0
Hcﬁ)ku N—_)\/\”
oo AAT
El compuesto del titulo se prepar6 en la sigmente forma Acido (R)-5,5-

dimetil-tiazolidino-3,4-dicarboxilico 3-fers-butil éster 1 (1.0 g, 3 80 mmol)
se disolvié en benzeno (10 mL) y se enfrié a 0°C con agitacion magnética

205
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Se agregaron dos gotas de DMF seguidas por una adicién gota a gota de
cloruro de oxalilo (0 33 mL, 3.80 mmol) Una vez cesé la evolucién de gas,
la solucidn se concentrd a un residuo amarillo/rojo. El material se disolvio
en THF seco (10 mL) y se enfri6 a -78 °C con agitacion magnética. El
reactivo de Grignard, bromuro de 3-butenilmagnesio (7 7 mL, 3.80 mmol)
se agrego gota a gota durante 10 min. El resultado se agit6 a -78 °C durante
1h luego a -55 °C durante 30 min. La reaccion se extinguié a -55°C con
soluciéon NH,CI saturado (3 mL) y luego se vertié en H;O (50 mL) La
mezcla se extrajo con EtOAc (2 x 50 mL). Los organicos combinados se
lavaron con salmuera (1 x 100 mL), se secaron sobre Na,SO,, se filtraron, y
se concentraron El resultado fue la aminocetona 26 que era lo
suficientemente pura para usar en el paso subsiguiente. El aceite
transparente 26 (0.24 g, 1 15 mmol) se disolvio en EtOAc (10 mL) Se
agregd AMB-AHPBA 4 (0.40 g, 1 09 mmol) seguido por HOBt (0 15 g,
1.09 mmol). La mezcla se agit6 a temperatura ambiente 1h, luego se enfrié
a 0°C DCC (0.24 g, 1.15 mmol) se agreg6 lentamente como solucién en
EtOAc (6 mL). La mezcla se calentd a temperatura ambiente y se agité
durante la noche. La mezcla se filtrd y el filtrado se lavé con IN HCI (30
mL), NaHCO, saturado (10 mL), salmuera (10 mL), se sec6 sobre Na,SO, y
se concentrd para producir un solido blanco crudo (contaminado con DCU).
El DCU se retir6 por cromatografia de destello (30% a 50% EtOAc en
hexanos) para proporcionar un s6lido blanco, el cual se disolvié en MeOH
(2 mL) y se trat6 con 4N HCI en 1,4-dioxano (0.26 mL, 1.1 mmol). La
reaccion se agit6 a temperatura ambiente durante la noche, luego se dividié
en partes entre IN HCI (10 mL) y EtOAc (10 mL). La capa organica se
lavé con NaHCO; saturado (1 x 25 mL) se secd sobre Na;SO,, se filtrd, y se
concentrd a un residuo que se purificé por cromatografia de destello (60%
EtOAc en hexanos) para proporcionar el compuesto del titulo como un
s6lido amorfo blanco. 'H NMR (DMSO-dg) & 9 36 (s, 1H), 8.23 (d, /= 8.1,
1H), 7.35-7.14 (m, SH), 6.96 (t, J= 7 5, 1H), 6 78 (d, J= 8 2, 1H), 6.52 (d,
J= 1.5, 1H), 5 81-5 69 (m, 2H), 5.32 (d, /=9 7, 1H), 5 11-5.91 (m, 3H),
4 40 (m, 3H), 2.89-2.61 (m, 4H), 2.37-2.14 (m, 2H), 1 81 (s, 3H), 1.55 (s,

s
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3H), 1 30 (s, 3H), andlisis calculado para Cy3H;34N,O;sS: C, 65.86; H, 6 71,

N, 5.49. Hallado: C, 65.52; H, 6 55, N, 5.81

Los siguientes ejemplos se sintetizaron usando el método especifico
bosquejado anteriormente empleando el reactivo de Grignard apropiado

para el compuesto deseado.

Ejemplo D2: N-{l1-bencil-3-[5,5-dimetil-4-(4,4,4-trifluoro-butanoil)-
tiazolidino-3-il]-2-hidroxi-3-oxo-propil}-3-hidroxi-2-metil-benzamida

'H NMR (DMSO-dg) 8 9.34 (s, 1H). 8.16 (d, 1H, J= 8.6), 7.29-6.49 (m,
8H) 5.88(d, 1H, ~=61),533 (d, IH,J=9.5),510(d, 1H, J=9.5), 4.56 (s
br, 3H), 2.98-2.57 (m, 6H), 1.74 (s, 3H), 1.55 (s, 3H), 1 30 (s, 3H), HRMS
(ESI) m / z calculado para CzH3;N,OsSF; (M + H)' 553.1984, hallado
553.1984; andlisis calculado para Cy;Hj3;N,OsSF;3¢0.5H,0: C, 58 59; H,
5.66; N, 5 06, S, 5 79. Hallado: C, 58.96; H, 6.02; N, 5 58; S, 5.33.

Ejemplo D3: N-{1-bencil-2-hidroxi-3-|4-(4-metoxi-butanoil)-5,5-
dimetil-tiazolidino-3-il]-3-oxo-propil}-3-hidroxi-2-metil-benzamida

0 0 (o)
WN N___/k/\lo‘\.
T G
'H NMR (DMSO-d) § 934 (s, 1H), 8 18 (d, 1H, J= 8.2), 7.32-6.51 (m,

8H), 5.56 (d, 1H, J= 7.8), 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,
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6H), 1 80 (s, 3H), 1.55 (s, 3H), 1.36 (s, 3H), HRMS (ESI) m / z calculado
para CasH3;N>OS (M + H)* 529.2165, hallado 529.2372, andlisis calculado
para CysH3¢N2O$+0.5H,0" C, 62.55; H, 6.94; N, 5 21; S, 5 96. Hallado C,
62.89; H, 732; N, 5.96, S, 5.59

Ejemplo D4: dcido (R)-3-[(2S,3S)-2-hidroxi-3-(3-hidroxi-2,5-dimetil-
benzoilamino)-4-fenil-butiril]-5,5-dimetil-tiazolidino-4-carboxflico

Hﬁj\nga&/ﬁ‘u’\/’
H On ksj-< H

Solido blanco. '"H NMR (DMSO-ds) & 9.23 (s, 1H), 8 09 (m, 2H). 7.35 -
7 17 (m, 5H), 6.60 (s, 1H), 6.37 (s, 1H), 5 82-5.68 (m, 1H), 5 41 (br s, 1H),
520 (dd, 1H, /=16, 17.2), 5.11 (d, I1H, J=92), 5.02 (dd, 1H, J= 1.5,
10.2), 5 00 (d, 1H, J=9.1), 4.46- 4.37 (m, 3H), 3.79 (ddd, 1H, J=5 3, 5.5,
15.9), 3.63 (ddd, 1H, J= 54 5.3, 15.9), 2.82 (dd, 1H, /=03, 139), 271
(dd, 1H, J=10.7, 13.6), 2.16 (s, 3H), 1 76 (s, 3H), 1.51 (s, 3H), 1 36 (s,
3H), HRMS (ESI) m / z calculado para Cy3HyN3OsS (M + H)" 526 6670,
hallado 526.2376; analisis calculado para C;3HjsN305S8+0.3 H,O C, 63.32,
H, 6.76; N, 7.91, Hallado: C,. 63.35;H,6 70; N, 7.71

Enfogue de Quimica Combinatoria a Inhibidores P2' de Proteasa VIH
Método General E

Esquema I
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El bloque de construccién combinatorio, 8, se prepara usando los siguientes

métodos El acido tiazolidino carboxilico boc-protegido, 1, se trata con
bromuro de alilo en la presencia de NaHCO, para producir el éster alilico
de tiazolidina boc-protegido, 2. La desproteccion del éster alilico boc-
protegido, 2, con HCI (g) en EtOAc produce la sal HCI de la amina del éster
alilico de tiazolidina, 3, el cual se trata con TEA y se acopla a 4 en la
presencia de HOBT y DCC para producir el bloque de construccion
precursor, 5. La desproteccién del bloque de construccién, §, con 4N HCI
produce el fenol, 6. La carga del bloque de construccién, 6, en glébulos
activados de tritil cloruro polistireno enlazado cruzadamente, 7, se llevd a
cabo en la siguiente manera El alcohol trtilico enlazado cruzadamente con
polistireno se activo al cloruro de tntilo, 7, por tratamiento con 20% cloruro
de acetilo en CH;Cl; anhidro a temperatura ambiente. Los glébulos de
cloruro de tritilo se combinaron con el fenol 6 en la presencia de una base
de Humg en CH)Cl, anhidro para producir los globulos de polistireno
cargados en un sustrato 8. Los intermedios se purificaron por cromatografia
de destello o HPLC preparativa.

Esquema II
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La sintesis de la biblioteca combinatona de proteasa VIH se llevd a
cabo en la siguiente forma El éster alilico se retiré por tratamiento con
Pd[PPh;)4 y NMM en THF anhidro para producir carboxilato 9, el cual se
traté con pentafluorofenol, pentafluorofenol trifluoromacetato de etilo y
piridina en DMF para producir el pentafluoro éster, 10 El pentafluoro éster
10 se tratd con varias aminas primarias en un formato de 96-pozos para
producir amidas 12 Los productos finales se dividieron de las coronas de
polistireno con TFA para producir productos 13. Cada producto se analizd
por LCMS y HPLC La siguiente tabla tipifica compuestos sintetizados por

este método combinatorio.

Tabla 1
P2’ Masa Masa %
Esperada Observada | Inhibicién
(LCMS)
mﬁ/\*" 529 552(Na") 38
™,
HN A~ 528 529(MH") 4
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Nﬁ_\’@,w 591 614(Na’) 18

MG 555 578(Na") 19
XN\,
HC™ \ay,
635 658(Na") 5
ne” L,
o 656 656(MH") 8

- \@ 575 598(Na") 86
HC

CH, 541 564(Na") 63
I-l,C—{—\
C, M,
HN A~ _-OH 529 552(Na") 49

Esquema 3: Sintesis de Fase S6lida de Inhibidores de Proteasa VIH
(Andlogos AG 1776)
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(0] 0 N
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ou H
OHC T 1 Pa-NH, I.Q
)@\ NaBH(OAC) = Lo.oe ".P_
R o"o 2 DIC/HOAT 5 2
- 1 piperidina
fa®=H
Bty ee{po)com 2 DIC/HOAT
FMOC Nf\rco,n
1 pjperidina H OH

Ph

o Phe, 2 PzCOH o o
EDAC/HOBT _

Ay FMOC—N N-P

H on 0 ~ orPpNCO H on Ho?

orPrOCOCI (iPr);NEY
3 TFA/CH.Cl,

La sintesis combinatonia de fase sélida de inhibidores de proteasa VIH se
realiz6 usando la Tecnologia de Clasificacion Dirigida IRORI  Resina
comercial 4-formil-3-metoxifenoximetil polistireno 1a (PS-MB-CHO,
Argonaut Technologies) o resina 4-formil-3, 5-dimetoxifenoximetil
polistireno 1b (resna PL-FDMP, Polymer Laboratories) se cargd en
Minikans individuales.

Paso A. Aminacién Reductora Con Aminas P,'

A matraces separados que contenian los MiniKans clasificados se
agregé DCM (3 mL/MiniKan) Se agregaron la amina primaria apropiada
P,’ (3 eq), tnacetoxiborohidruro de sodio (5 eq), y 4cido acético (3 eq), y las
mezclas se pusieron bajo argén, se agitaron con ventilacién periddica a
temperatura ambiente durante 1 -2 horas, y se hicieron reaccionar durante la
noche. Para la resina 1a, los filtrados se vertieron y los MiniKans se
lavaron con DCM, MeOH (2x), DCM (2x), Et;N/DCM (1:3, 3x), DCM
(2x), MeOH (3x), y DCM (4x). Para la resina 1b, se emple6 una secuencia
de lavado de DCM, MeOH (2x), DCM (2x), Et;N/DCM (1:3, 3x), DCM
(2x), DMF, 1M NaOH/DMF (1:5, 3x), DMF (3x), MeOH (3x), y DCM

(3x). Las MiniKans se secaron bajo vacio y se tomaron en el Paso B.
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Paso B. Acoplamiento de Péptido Con Aminoacidos P’

A matraces separados que contenian los MiniKans clasificados se
agregé DMF (3 mL/MiniKan) El aminoécido apropiado FMOC-protegido
(2.5 eq) y 1-hidroxi-7-azabenzotnazol (HOAT) (3 eq) se agregaron y
mezclaron hasta que se disolvieron, y se agregé 1,3-diisopropilcarbodumida
(DIC) (3 eq). Los recipientes se pusieron bajo argbn y se agitaron a
temperatura ambiente durante la noche. Los filtrados se vertieron, y los
MiniKans se lavaron con DMF (3x), MeOH (3x), DCM (2x), y DMF (2x).
Las MiniKans se tomaron directamente en Paso C.

Paso C Desproteccion FMOC

Un recipiente de MiniKans en DMF y pipenidina (25%) con un
volumen total de reacciébn de 3 mL/MiniKan se agitd bajo argén a
temperatura ambiente durante 45 minutos. Se retird el filtrado, y se repitid
el procedimiento de reaccion Los MiniKans se filtraron y lavaron con
DMF (3x), MeOH (2x), DCM (3x), y DMF, y se tomaron directamente en
Paso D

Paso D Acoplamiento de Péptido Con FMOC-APNS
FMOC-Alofenilnorstatina (APNS) (3 eq) se agregd al matraz de
MiniKans en DMF (3 mL/MiniKan). Luego de la disolucién, se agregaron
HOAT (3.5 eq) y DIC (3.5 eq). La mezcla se puso bajo argén y se agité a
temperatura ambiente durante la noche. La reaccion se filtré y los
MiniKans se lavaron con DMF (3x), MeOH (3x), DCM (3x), y DMF. La
desproteccion FMOC se llevé a cabo como en Paso C, y los MiniKans se
lavaron con DMF (3x), MeOH (2x), DCM (3x), se secaron bajo vacio y se

tomaron en Paso E o F.

Paso E. Acoplamiento de Péptido Con Acidos P,
A matraces separados que contenian los MiniKans clasificados en
DMF (3 mL/MimiKan) se agreg6 el dcido P, apropiado (3 eq), hidrato
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HOBT (4 eq), y (3-(dimetilamino)propil)etilcarbodiimida clorhidra
(EDAC) (3 5 eq). La reaccion se agitd bajo argén a temperatura ambien
durante 3 horas. Luego de la filtracién, los MiniKans se lavaron con DMF
(3x), MeOH (3x), y DCM (3x), se secaron bajo vacio, y se tomaron en Paso
G

Paso F. Escision y Procesamiento de los Anilogos de VIH

Los MinKans individuales se clasificaron en bastidores de escision y
se agregd una solucion de 25% TFA en DCM (3 mL/MinKan). Los
bastidores se agitaron durante 1.5 horas Se recogieron los filtrados
individuales y los enjuagues DCM, se concentraron, y purificaron por
HPLC para proporcionar los compuestos finales

Tabla 2
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Esquema 3: Sintesis de Fase Sélida de Inhibidores de Proteasa VIH

X ,(li ?
Py N N N-P
H  on ﬁﬂ 2
ore Lo ! Pate, ¢ p
N
Il:L BBHOACh _ eMoc—N N, .
R o’\o 2 DIC/ HOAT 5 P2
1a(R=H 1 piperidina
1B iR = Onte) FMOC—._CO’" 2 DIC/HOAT
ruoc 1y COonH
1 pipenndina H OH

2 PCOH

,loL Pho o Ph,,
EDAC/MOBT
Py N N “N-P, = FMOC‘NLHLN .
OH (s H or P,-NCO H ( N-P2
or P;-OCOCI, (1Pr),NEL OH N\gA—
3 TFA/CH,C1,

Esquema 3 Experimental

La sintesis combinatornia de fase sélida de inhibidores de proteasa
VIH se llevé a cabo empleando Tecnologia de Clasificacién Dirigida
IRORI. Resina comercial 4-formil-3-metoxifenoximetil polistireno 1a (PS-
MB-CHO, Argonaut Technologies) o resmna 4-formul-3,5-
dimetoxifenoximetil polistireno 1b (PL-FDMP, Polymer Laboratories) se

cargé en Minikans individuales

Paso A. Aminacion Reductora Con Aminas P;'

A matraces separados que contenian MiniKans clasificados se agreg6
DCM (3 mL/MiniKan) Se agregaron la amina primaria apropiada P,' (3
eq), triacetoxiborohidruro de sodio (5 eq), y dcido acético (3 eq), y las
mezclas se pusieron bajo argdén, se agitaron con ventilacion peniédica a
temperatura ambiente durante 1 -2 horas, y se hicieron reaccionar durante la
noche Para la resina 1a, se vertieron los filtrados y los MimKans se
lavaron con DCM, MeOH (2x), DCM (2x), Et;N/DCM (1:3, 3x), DCM
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(2x), MeOH (3x), y DCM (4x) Para la resina 1b, se emple6 una secuencia

de lavado de DCM, MeOH (2x), DCM (2x), Et;N/DCM (13, 3x), DCM

(2x), DMF, 1M NaOH/DMF (15, 3x), DMF (3x), MeOH (3x), y DCM

(3x). Los MiniKans se secaron bajo vacio y se tomaron en Paso B.

Paso B. Acoplamiento de Péptido Con Aminoécidos Py’

A matraces separados que contenian los MiniKans clasificados se
agregé DMF (3 mL/MimmKan). Se agregaron el aminoicido apropiado
FMOC-protegido (2 S eq) y 1 -hidroxi-7-azabenzotriazol (HOAT) (3 eq) y
se mezclaron hasta que se disolvieron y se agregé 1,3-
diisopropilcarbodiimida (DIC) (3 eq). Los recipientes se pusieron bajo
argén y se agitaron a temperatura ambiente durante la noche Se vertieron
los filtrados, y los MiniKans se lavaron con DMF (3x), MeOH (3x), DCM
(2x), y DMF (2x). Los MiniKans se tomaron directamente en Paso C.

Paso C. Desproteccion FMOC

Un recipiente de MiniKans en DMF y piperidina (25%) con un
volumen total de reaccion de 3 mL/MmiKan se agité bajo argén a
temperatura ambiente durante 45 minutos. Se eliminé el filtrado, y se
repiti6 el procedimiento de reaccién. Se filtraron los MiniKans y se lavaron
con DMF (3x), MeOH (2x), DCM (3x), y DMF, y se tomaron directamente

en Paso D.

Paso D. Acoplamiento de Péptido Con FMOC-APNS
FMOC-Alofenilnorstatina (APNS) (3 eq) se agregd al matraz de
MiniKans en DMF (3 mL/MiniKan). Luego de la disoluci6n, se agregaron
HOAT (3.5 eq) y DIC (3.5 eq). La mezcla se puso bajo argén y se agit6 a
temperatura ambiente durante la noche La reaccion se filtrd y los
MiniKans se lavaron con DMF (3x), MeOH (3x), DCM (3x), y DMF La
desproteccion FMOC se llevo a cabo como en Paso C, y los MimKans se
lavaron con DMF (3x), MeOH (2x), DCM (3x), se secaron bajo vacio y se

tomaronen PasoEo F

703
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Paso E Acoplamiento de Péptido Con Acidos P,

A matraces separados que contenian los MiniKans clasificados en
DMF (3 mL/MimniKan) se agregé el acido apropiado P, (3 eq), HOBT
hidrato (4 eq), y (3-(dimetilamino)propil)etilcarbodiimida clorhidrato
(EDAC) (3.5 eq). La reaccién se agitd bajo argén a temperatura ambiente
durante 3 horas. Después de la filtracién, los MiniKans se lavaron con
DMF (3x), MeOH (3x), y DCM (3x), se secaron bajo vacio, y se tomaron

en Paso G.

Paso F. Escisién y Procesamiento de los Andlogos de VIH

Los MinKans individuales se clasificaron en bastidores de escicion y
se agregd una solucion de 25% TFA en DCM (3 mL/MinKan). Los
bastidores se agitaron durante 1 5 horas. Se recolectaron los filtrados
individuales y los enjuagues DCM, se concentraron, y se purificaron por

HPLC para proporcionar los compuestos finales.

Tabla 3
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EVALUACION BIOLOGICA

Células y Virus

Lineas de células T, CEM-SS, y MT-2, y virus VIH-1 RF y VIH-1
NL4-3 (pNL4-3) se obtuvieron de los National Institutes of Health (AIDS
Research and Reference Reagent Program, Bethesda, MD) VIH-1 NL4-
3(184V/L90M) se derivd de un aislado clinico que exhibia las sustituciones
184V y L90M asociadas con la resistencia a inhibidor de proteasa, por
clonacién de un fragmento amplificado por transcniptasa reversa —reaccion
de cadena de polimerasa en los sitios unicos de restriccion Age [ y Spe I de
pNL4-3

Analisis de Inhibici6n de Efecto Citopatico (CPE)

Se midio la capacidad de los compuestos para proteger células contra
la infeccibn VIH mediante el método de reduccion de tinte MTT,
esencialmente como se describe (véase Pauwels, R Balzarini, J. Baba, M.
Snoeck, R Schols, D. Herdewijn, P. Desmyter, J. y De Clercq, E. 1988,
"Rapid and automated tetrazolium-based colormetric assay for the
detection of anti-HIV compuestos,". J Virol Methods, 20 309-321 y
Weislow, O S. Kiser, R. Fine, D.L. Bader, J. Shoemaker, R.H. y Boyd,
MR. 1989 "New soluble-formazan assay for HIV-1 cytopathic effects.
application to high-flux screening of synthetic and natural products for
AlIDS-antiviral activity”. J Natl Cancer Inst 81:577-586). Las células en
cuestion se infectaron con el virus de ensayo con una mo1 (multiplicidad de
infecci6n) de 0.025 a 0 819 o se infectaron simuladamente s6lo con medio y
se agregaron a 2 X 10° células por pozo en placas de 96 pozos que contenian
diluciones semilogaritmicas de los compuestos de ensayo Seis dias més
tarde se agregaron 50 pl de XTT (Img/ml XTT tetrazolio, 0.02 nM
fenazina metosulfato) a los pozos y la placa se incubo nuevamente durante
cuatro hords. Se cuantificé la viabilidad, determinada por la cantidad de
XTT formazan producido, espectrofotométricamente por absorcién a 450

nm. Los datos de los analisis CPE se expresaron como el porcentaje de
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formazan producido en células tratadas con compuesto comparados con el
formazan producido en pozos de células no infectadas, libres de compuesto.
La concentracion efectiva del cincuenta por ciento (ECs) se calculé como
la concentracion de compuesto que ocasioné un aumento en el porcentaje
de produccidén de formazan en células infectadas, tratadas con compuesto al
50% de la producida por células no infectadas, libres de compuesto. La
concentraciéon de citotoxicidad del 50% (CCg) se calculé como la
concentracion de compuesto que disminuyd el porcentaje de formazan
producido en células no infectadas, tratadas con compuesto al 50% de la
producida en células no infectadas, libres de compuesto. El indice
terapéutico se calculd dividiendo la citotoxicidad (CCsp) por la actividad
antiviral (ECsg)

Analisis de Susceptibilidad

Los compuestos se ensayaron en estudios de susceptibilidad
fenotipica en Virologic, Inc , (véase Petropoulos C J., Parkin N T., Limol1
KL., Lie YS., Wnn 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) o usando el estudio descrito aqui Células MT-2
se infectaron con VIH-1 NL4-3 o VIH-1 NL4-3(I84V/L90M) y se
incubaron en la presencia de diluciones 0 5 log en serie de compuestos de
ensayo. Tres dias més tarde, se recolectaron los sobrenadantes de cultivo y
se analizd la produccién de virus, determinado por p24 ELISA La
inhibicién porcentual se calculé como la concentracién p24 en muestras
tratadas con compuesto comparadas con controles infectados, libres de
compuesto. La inhibicién de la replicacion viral se determina midiendo la
reduccion en p24 VIH presente en el sobrenadante de cultivo, usando un kit
Beckman-Coulter p24 HIV-1 Ag EIA y sigwmendo el protocolo
suministrado. La absorcién se lee en un lector de microplaca MRX (Dynex
Technologies). La ECs se calculé como la concentracién de compuesto

que ocasioné una disminucion en la produccién de p24 por células
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infectadas, tratadas con compuesto al 50% de la producida por células
infectadas, libres de compuesto.

Analisis RET de Proteasa VIH-1

Los K's de los inhibidores de proteasa VIH-1 se determinaron usando
un analisis transferencia de energia de resonancia (RET) Una forma
mutante de esta enzima (Q7S) se emplea para este ensayo porque es mas
estable contra auto-protedlisis que la proteina tipo silvestre. Esta enzima se
punfica primero parcialmente como cuerpos de inclusién de lisado de
célufas. Luego se solubiliza en 8M urea y se pasa a través de una columna
Q-Sepharose (Pharmacia) para purificacion adicional. Para replegar esta
proteina, muestras que contienen Q7S se dializan en 50mM fosfato de sodio
pH 7.0, 50mM NaCl, 10mM DTT, y 10% glicerol

El sustrato peptidico dispomble en el comercio (Molecular Probes
Cat. # H-2930) RE(EDANS)SQNYPIVQK(DABCIL)R se utiliza para
evaluar la actividad y K,'s Este péptido se escinde cuantitativamente por
VIH -1 Pr en ¢l enlace Tyr-Pro. El fluoroforo EDANS absorbe a 340nm y
emite a 490nm. La reaceion se lleva a cabo en una placa de 96 pozos en un
volumen total de 100uL y se ejecuta durante 12 minutos a 37C condiciones
de estado de equilibrio con sustrato SuyM y 2nM concentracién de enzima
dimero activo. El valor de literatura Km para este sustrato y enzima es 103
+/- 8uM (véase Matayoshi, y colegas, "Novel Fluorogenic Substrates for
Assaying Retroviral Proteases by Resonance Energy Transfer, " Science
247, 954 (1990)). El amortiguador para esta reaccion es 0.1M acetato de
sodio pH 4 8, IM NaCl, ImM EDTA, 5mM ditiotreitol, 10% sulfoxido de
dimetilo y Img/ml albimina de suero bobino. Se ajustan las curvas de

inhibicion usando la ecuacion de enlace estrecho de Morrison

Ejemplo No. | Prom. K, Prom. Ave CPE ECgq 6 ICx(mM)
(aM) ECy (mM)
A3 1.7 0.37

/
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A4 4.1 0.591
A5 2 0.433
A6 0.22 0.036
A7 0.49 0.104 0.832
A8 0.23 0.036
A9 4 0.565
AlO 51 > 1
All 19 093
Al2 17 1.09
Al3 44.1 > 1
Al4 044 0.052 0.071 *
AlS 10.9 013
Al6 063 0.134
Al7 < 01 0045 0.102*
AlS 038 0.193
Al9 10 0 442
A20 0.13 0.037 0.147*
A21 1.9 0717
A22 0.32 0.061 0.226*
A23 065 0.072
A24 0.18 0.104 0831
A25 58 0 248
A26 0.38 0.119 0.321*
A27 062 0072
A28 < 01 [|0041
A29 < 0.1 [0.117
A30 11 0.507 0 829+
A3l < 0.1 [0.041
A32 < 01 10.045 0486
A33 < 0.1 0577
Al < 01 0036
A35 < 0.1 0017 0.063
Al6 0.59 0519
A37 0.13 0.161
Al8 017 0078 0.401
A39 0.27 0.367
A40 12 0275
A4l 1.6 0.527
A42 023 0126 0307
A43 0.35 0.561
A44 0.14 0.022 0.472
A4S 0.51 0.165
A46 031 0091 079
A47 2.3 1.813
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A48 0.19 0.417
A49 1.2 0.13

A50 0.26 0.224

ASI 13 0667

A52 37

Bl 2.5 0.905

B2 0.78 0.369

B3 4 0 409

BS 0.31 0 095 0.405*
B4 1.7 0.551

BS 1.6 0.508

B6 1.6 0.589

B7 19 0.68

BS 1.5 0.552

B10 < 01 |11

BI1 1.2 1.175 1716°
Bi2 045 1398

BI3 19%@64nM

Bl4 3.7 3054

BIS 2 1.086

B16 < 0.1 [0298 1754
B17 0.42 0.534 1.579
BI8 0.29 0457

B19 < 01 J0.124 1.369
B20 2.1 0.427

B21 4.6 0.598

B22 1.8 1.613

B23 0.42 1.42

B24 5.5 2316

B25 2.7 1.794

B26 2.9 1.712

B27 3.5

B28 153

B29 0.12 1.256

B30 11 1227

B3l 1.5 1.316

B32 4.9

B33 1.2 1.286

B34

B35

B36 < 01 |0615

B37 011 0736

B38

B39 0.16
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B40 2.8 1.396
B41 0.15
B42 073
B43 02
B44 0.76 0.629
B45 197
B46 12.5
B47 6.9
B48 12 < 3.2
B49 17.2
Cl 0.38 0.627 0.427
C3 13 0.5
C4 4.2
C4 69
C5 3.2
Cé6 < 0.1 |[0.164 1.475
C7 79
C8 0.26 0.447
C9 0.34 0233
Clo 36
Ci1 11 1.562
DI <001 0.052 0.601
D3 0.5 0.162 1.954
D4 07 0016 1954

* Los datos 1Cy (mM) se determinaron en Virologic Inc contra los virus 461, 84V, 90M

Los siguientes compuestos se han preparado de acuerdo con los
procedimientos descritos aqui y han demostrado la actividad anotada:

ESTRUCTURA ESTRUCTURA
K; | ECs K: | ECx
MOL. MOL.
oy 209 10 o 1700 10
M A S
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Los siguientes compuestos se han preparado de acuerdo con los
procedimientos descritos aqui y han demostrado la actividad anotada:

Si bien la invencién se ha descrito en términos de incorporaciones
preferidas y ejemplos especificos, aquellas personas expertas en el arte
reconocerdn que pueden hacerse varios cambios y modificaciones mediante
experimentacién de rutina sin apartarse del espintu y la orbita de la
invencién  Por consiguiente, la invencién debe entenderse como no
limitada por la anterior descripcion detallada, sino como definida por las

reivindicaciones adjuntas y sus equivaientes.
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REIVINDICAMOS

1.  Un compuesto que tiene la Férmula I:

en donde.

R’ es un grupo carbociclico o heterociclico mono-ciclico de 5§ o 6
miembros, en donde dicho grupo carbociclico o heterociclico es saturado,
parcialmente insaturado o completamente insaturado y es no sustituido o
sustituido por uno o més sustituyentes apropiados,

R? es un grupo alquilo sustituido, un grupo alquenilo sustituido o no
sustituido, un grupo alquinilo sustituido o no sustituido, un grupo femlo
sustituido, un grupo fenilaiquilo sustituido, un grupo fenilalquenilo
sustituido o no sustituido o un grupo fenilalquinilo sustituido o no
sustituido,

R es H o un grupo C;-C, alquilo sustituido o no sustituido;
R

X es ﬁfr , en donde R* es H o uno o mas sustituyentes
apropiados;

Zes S, O, SO, SO,, CH; o CFH;

R’ es H o un grupo C,-C, alquilo sustituido o no sustituido;

RY, RS, R® y R se seleccionan independientemente de H o un grupo
C-Cs alquilo; y

R® y R® se seleccionan independientemente de H, halo, un grupo C;-
C, alifético o un grupo alifético C,-C, halo-sustituido,

-
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donde cualquiera de dichos grupos alquilo, alquenilo o alquinilo
sustituido se sustituyen por uno o mas sustituyentes apropiados

con la condicibn que dicho grupo heterocicloalquilo,
heterocicloalquenilo o heteroarilo mono-ciclico de 5- 6 6-miembros
contenga por lo menos dos heterodtomos cuando R? es un grupo fenilo
sustituido, un grupo fenilalquilo sustituido, un grupo femlalquenilo
sustituido o no sustituido o un grupo femlalquinilo sustituido o no
sustituido; o

con la condicién que dicha fraccién alquilo, alquenilo o alquinilo de
dicho grupo fenilalquilo, fenilalquenilo o fenilalquinilo sustituido se
sustituya por uno o mas sustituyentes seleccionados de halo o aceto; o

con la condicién que dicho grupo fenilo sustituido o fraccion femlo
de dicho grupo femlalquilo, fenilalquenilo o fenilalquinilo sustituido se
sustituya por uno o mas sustituyentes apropiados distintos de halo o metilo,

o profarmaco, metabolito farmacéuticamente activo, o solvato

farmacéuticamente aceptable de los mismos.

2.  Un compuesto que tiene la Formula I.
o R?
R® X /
R R
H
A
R‘
R® I
en donde:

R' es un grupo cicloalquilo monociclico de 5 6 6 miembros,
cicloalquenilo, arilo, heterocicloalquilo, heterocicloalquenilo o heteroarilo,
donde dicho grupo cicloalquilo, cicloalquenmilo, arilo, heterocicloalquilo,
heterocicloalquenilo o heteroarilo no se sustituye o se sustituye con uno o
més sustituyentes independientemente seleccionados de alquilo,

haloalquilo, amino, ciano, halogeno, hidroxilo, alcoxi, haloalcoxi,
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alquilenedioxi, di-haloalquilenodioxi, ariloxi, cicloalcoxi, cicloalquilalcoxi,
cicloalquemlox, cicloalquenilalcoxi, heterocicloalcoxi,
heterocicloalquilalcoxi, heterocicloalqueniloxi, heterocicloalquenilalcoxi,
heteroariloxi, alquilcarboniloxi, anlcarboniloxi, heteroarilcarboniloxi,
alquilamino, dialquilamino, aceto, alquilsulfomlo, anlsulfonilo,
alquilcarbonilamino, alquiltio, haloalquiltio y ariltio, en donde cualquiera
de las fracciones alquilo, alquileno, anlo, cicloalquilo, heterocicloalquilo,
heteroarilo presentes en los anteriores sustituyentes se sustituyen
adicionalmente por uno o més grupos independientemente seleccionados de
grupos alquilo, haloalquilo, anlo, nitro, amino, alquilamino, dialquilamino,
halégeno, hidroxilo, alcoxi, haloalcoxi, ariloxi, mercapto, alquiltio,
haloalquiltio y anltio;

R? es un grupo alquilo sustituido, un grupo alquenilo sustituido o no
sustituido, o un grupo alquinilo sustituido o no sustituido, en donde dicho
grupo alquilo, alquenilo o alqumilo es un grupo de cadena recta o
ramificada, y

donde dicho grupo alquilo, alquenilo o alquimilo sustituido se
sustituye por uno o mds sustituyentes independientemente seleccionados de
grupos amino, ciano, haldgeno, hidroxilo, alcoxi, haloalcoxi, ariloxi,
cicloalcoxi, cicloalquilalcoxi, cicloalqueniloxi, cicloalquenilalcoxi,
heterocicloalcoxi, heterocicloalquilalcoxi, heterocicloalqueniloxi,
heterocicloalkenlalcoxi, heteroanloxi, alquilamino, dalquilamino,
alquilsulfontlo, arilsulfonilo, alquilsulfenilo, arilsulfenilo, alquiltio,
haloalquiltio, ariltio y heteroariltio, en donde cualquiera de las fracciones
alquilo, alquenilo, alquinilo, anlo, cicloalquilo, cicloalquenilo,
heterocicloalquilo, heterocicloalquenilo o heteroarilo presentes en los
sustituyentes anteriores se sustituyen adicionalmente por uno o més grupos
independientemente seleccionados de grupos alquilo, haloalquilo, halégeno,
hidroxilo, alcoxi, haloalcox, alquiltio y haloalquiltio;

R? es H, metilo, etilo o propilo, donde dicho metilo, etilo o propilo

no se sustituye o se sustituye por halo o hidroxilo,
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Q
X es ¥ , en donde R* es H o uno o més sustituyentes
independientemente seleccionados de halégeno, alquilo, haloalquilo, alcoxi,

haloalcoxi, hidroxilo, alquilenodioxi, di-haloalquilenodioxi, alquilamino,
dialquilamino, alquiltio y haloalquiltio;

ZesS, 0, SO, SO,, CH, 6 CFH;

Rles H;

R, R% R®y R’ se seleccionan independientemente de H o metilo; y

R® y R® se seleccionan independientemente de H, halégeno, metilo,
monohalo-metilo, dihalo-metilo y tri-halometilo;

o un profirmaco, metabolito farmacéuticamente activo o sal

farmacéuticamente activa o solvato de los mismos.

3 El compuesto de acuerdo con la reivindicacion 2, en donde:

R' es fenlo, pirrolilo, pirrolidinilo, isoxazollo, pirazolilo, tiazolilo,
tetrahidrofuranilo, furamlo, tiemilo o tetrahidropiridazimlo, donde dicho
fenilo, pirrolilo, pirrolidinilo, isoxazolilo, pirazolilo, tiazolilo,
tetrahidrofuranilo, furanilo, tienilo o tetrahidropiridazinilo no se sustituye o
sustituye con uno o mas sustituyentes independientemente seleccionados de
alquilo, haloalquilo, halégeno, e hidroxilo;

R? es un grupo alquilo sustitutdo, un grupo C;-Cs alquenilo sustituido
o no sustituido, un grupo C,-C¢ alquinilo sustituudo o no sustituudo, en
donde dicho grupo alquilo, alquenilo o alquinilo es un grupo de cadena
recta o ramificada, y

donde dicho grupo salquilo, alquenilo o alquinilo susttuido se
sustituye por uno o mis sustituyentes independientemente seleccionados de
ciano, halégeno y alquilamino;

R? es H, metilo o etilo;

Xes Qf

Z es S, O, CH; 6 CFH;

, en donde R* es H, haldgeno, o alcoxi,
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R, RY, R? R®y R® son cada uno H; y 1q6
]

R®y R’ se seleccionan independientemente de H o metilo;

o un profirmaco, metabolito farmacéuticamente activo o sal

farmacéuticamente activa o solvato de los mismos

4 El compuesto de acuerdo con la reivindicacién 2, en donde:

R' es femlo, donde dicho fenilo se sustituye con uno o mds
sustituyentes independientemente seleccionados de alquilo, halégeno o
hidroxilo;

R? es un grupo C,-Cg alquenilo o un grupo C,-Cs alquinilo, en donde
dicho grupo alquenilo o alquinilo es un grupo de cadena recta o ramificada,
y

donde dicho grupo alquenilo o alquinilo no se sustituye o se sustituye
por uno o mas sustituyentes halogeno;

R? es H;

[}
X es rd ,en donde R* es H,

ZesS;

R, R R, Ry R son cadauno H, y

R®y R” son cada uno metilo;

0o un profirmaco, metabolito farmacéuticamente activo o sal

farmacéuticamente activa o solvato de los mismos

5 Un compuesto que tiene la Férmula !

R?

R® J X /
0 (o] N"'--.RZ'

R?

R“
H deo )ri RS
R‘
Rs
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R' es un grupo cicloalquilo, cicloalquenilo, anlo, heterocicloalquilo,

en donde

heterocicloalquenilo o heteroarilo mono-ciclico de 5 6 6 miembros, donde
dicho grupo cicloalquilo, cicloalquenilo, arilo, heterocicloalquilo,
heterocicloalquenilo o heteroarilo no se sustituye o se sustituye con uno o
més sustituyentes independientemente seleccionados de alquilo,
haloalquilo, amino, ciano, halégeno, hidroxilo, alcoxi, haloalcoxi,
alquilenodioxi, dihaloalquilenodioxi, anloxi, cicloalcoxi, cicloalquilalcoxi,
cicloalqueniloxi, cicloalquenulalcoxi, heterocicloalcoxi,
heterocicloalquilalcoxi, heterocicloalqueniloxi, heterocicloalquenilalcoxi,
heteroariloxi, alquilcarboniloxi, arilcarboniloxi, heteroarilcarboniloxi,
alquilamino, dialquilamino, aceto, alquilsulfomlo, arilsulfonilo,
alquilcarbonilamino, alquiltio, haloalquiltio y anltio, en donde cualquiera
de las fracciones alquilo, alquileno, anlo, cicloalquilo, heterocicloalquilo,
heteroarilo presentes en los anteriores sustituyentes se sustituyen por uno o
més grupos independientemente seleccionados de grupos alquilo,
haloalquilo, anlo, mitro, amino, alquilamino, dialquilamino, halégeno,
hidroxilo, alcoxi, haloalcoxi, ariloxi, mercapto, alquiltio, haloalquiltio y
ariltio,

R? es un grupo fenilo sustituido, un grupo fenilalquilo sustituido, un
grupo fenilalquenilo sustituido o no sustituido o un grupo fenilalquimlo
sustituido o no sustituido;

donde dicha fraccion alquilo, alquenilo o alquinilo de dicho grupo
fenilalquilo, fenilalquenilo o fenilalquinilo es una fraccion de cadena recta o
ramificada,

R? es H, metilo, etilo o propilo, donde dicho metilo, etilo o propilo

no se sustituye o sustituye con halo o hidroxilo;

Q
X es ¥ , en donde R* es H o uno o mis sustituyentes

independientemente seleccionados de halégeno, alquilo, haloalquilo, alcoxi,

haloalcoxi, hidroxilo, alquilenodioxi, di-haloalquilenodioxi, alquilamino,
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dialquilamino, alquiltio y haloalquiltio;

ZesS$, O, SO, SO, CH, 6 CFH,

R}es H,

R R% R®y R’ se seleccionan independientemente de H o metilo; y

R? y R¥ se seleccionan independientemente de H, halégeno, metilo,
monohalo-metilo, dihalo-metilo y tri-halometilo,

con la condicion que dicho grupo heterocicloalquilo,
heterocicloalquenilo o heteroarilo mono-ciclico de 5 6 6 miembros contiene
por lo menos dos heterodtomos, o
con la condicion que dicha fraccion alquilo, alquenilo o alquimlo de dicho
grupo fenilalquilo sustituido, fenilalquenilo o fenilalquinilo se sustituye por
uno o mas sustituyentes seleccionados de halo o aceto, o

con la condicion que dicho grupo femilo sustituido o fraccién fenilo
de dicho grupo fenilalquilo sustituido, fenilalquenilo o fenilalquinilo se
sustituye por uno o més sustituyentes distintos de halo o metilo, donde
dichos uno o mas sustituyentes se seleccionan independientemente de
grupos haloalquilo, hidroxialquilo, alcoxialquilo, cicloalcoxialquilo,
alquilcarbonilalquilo, haloalcoxialquilo, ariloxialquilo, alquiltioalquilo,
haloalqultioalquilo, ariltioalquilo, cianoalquilo, aminoalquilo,
alquilaminoalquilo, alquenilo, alquinilo, arilo, cicloalquilo, cicloalquenilo,
heterocicloalquilo, heterocicloalquenilo, heteroarilo, nitro, amino, ciano,
hidroxilo, alcoxi, haloalcoxi, alqueniloxi, alquiniloxi, alquilenodiox,
arloxi, cicloalcoxi, cicloalquilalcoxi, cicloalqueniloxi, cicloalquenilalcoxi,
heterocicloalcoxi, heterocicloalquilalcoxi, heterocicloalkenoxi,
heterocicloalquenilalcoxi, heteroariloxi, alquilcarbonilo, alquiloxicarbonilo,
alquilcarboniloxu, arilcarbonmilo,  arilcarboniloxi,  ariloxicarbonilo,
cicloalquilcarbonilo, cicloalquilcarboniloxi, cicloalquioxicarbonilo,
heteroanlcarbonilo, heteroanlcarboniloxi, heteroariloxicarbonilo,
heterocicloalquilcarbonilo, heterocicloalquilcarboniloxi,
heterocicloalquioxicarbonilo, carboxil. carbamoilo, formilo, aceto, tioaceto,
sulfo, alquilamino, cicloalquilamino, arilamino, heterocicloalquilamino,

heteroarilamino, dialquilamino, alquilaminocarbonilo,
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cicloalquilaminocarbonilo, arilaminocarbomnlo,
heterocicloalquilaminocarbonilo, heteroarilaminocarbonilo,
dialquilaminocarbonilo, alquilaminotiocarbonilo,
cicloalquilaminotiocarbonilo, arilaminotiocarbonilo,
heterocicloalquilaminotiocarbonilo, heteroarilaminotiocarbonilo,

dialquilaminotiocarbonilo, alquilsulfonilo, arilsulfonilo, alquilsulfenilo,
arilsulfenilo, alquilcarbonilamino, cicloalquilcarbonilamino,
arilcarbonilamino, heterocicloalquilcarbonilamino, heteroarilcarbonilamino,
alquiltiocarbonilamino. cicloalquiltiocarbonilamino, arltiocarbonilamino,
heterocicloalquiltiocarbonilamino, heteroanltiocarbonilamino,
alquilsulfoniloxi, arilsulfoniloxi, alquilsulfonilamino, arilsulfonilamino,
mercapto, alquiltio, haloalquiltio, anltio y heteroariltio, en donde cualquiera
de las fracciones alquilo, alquileno, anlo, cicloalquilo, heterocicloalquilo, o
heteroarilo presentes en los anteriores sustituyentes no se sustituyen o se
sustituyen por uno o mas grupos independientemente seleccionados de
alquilo, haloalquilo, halégeno, hidroxilo, alcoxi, haloalcoxi, alquiltio y
haloalquiltio,

o un profairmaco, metabolito farmacéuticamente activo o sal

farmacéuticamente activa o solvato de los mismos

6 El compuesto de acuerdo con la rewvindicacion 5, en donde:

R' es fenilo, pirrolilo, pirrolidinilo, isoxazolilo, pirazolilo, tiazolilo,
tetrahidrofuramlo, furanilo, tienilo o tetrahidropiridazinilo, donde dicho
fenilo, pirmrolilo, pirrolidinilo, isoxazolilo, pirazolilo, tiazolilo,
tetrahidrofuranilo, furanilo, iemlo o tetrahidropindazinilo no se sustituye o
se sustituye con uno o més sustituyentes independientemente seleccionados
de alquilo, haloalquilo, halégeno, ¢ lidroxilo;

R? es un grupo fenilalquilo sustituido, donde dicha fraccién alquilo
de dicho grupo fenilalquilo sustituido es una fraccién alquilo de cadena
recta o ramificada;

R? es H, metilo, etilo o propilo, donde dicho metilo, etilo o propilo

no se sustituye o se sustituye con hidroxilo;
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ZesS, O,CH; 6 CFH;
R, R, R, R® y R® son cadauno H, y

R®y R se seleccionan independientemente de H o metilo,

, en donde R* es H, halégeno, o alcoxi,

con la condicién que R' se selecciona de isoxazolilo, pirazolilo,
tiazolilo o tetrahidropiridazinilo, donde dicho grupo es 1soxazolilo,
pirazolilo, tiazolilo o tetrashidropiridazinilo no se sustituye o se sustituye
con uno o mas sustituyentes independientemente seleccionados de alquilo,
haloalquilo, halogeno, e hidroxilo cuando R? es un grupo fenilalquilo
sustituido o no sustituido o

con la condiciébn que R' se seleccione de fenilo, pirrolilo,
pirrolidinilo, isoxazolilo, pirazolilo, tiazolilo, tetrahidrofuranilo, furanilo,
tienilo o tetrahidropiridazinilo cuando R? es un grupo fenilalquilo sustituido
y dicha fracciéon femlo de dicho grupo fenilalquilo sustituido comprende
uno o mas sustituyentes distintos de halo o metilo, donde dichos uno o mas
sustituyentes se seleccionan independientemente de haloalquilo, amino,
hidroxilo, alcoxi, haloalcoxi, alquilenodioxi, di-haloalquilenodioxi,
cicloalquilalquiloxi, dialquilamino, alquilsulfonil y alquiitio;

o un proféirmaco, metabolito farmacéuticamente activo o sal

farmacéuticamente activa o solvato de los mismos.

7. El compuesto de acuerdo con la reivindicacion 5, en donde

R! es fenilo, donde dicho fenilo se sustituye con uno o mais
sustituyentes independientemente seleccionados de metilo, halégeno o
hidroxilo;

R? es un grupo femlalquilo sustituido, donde dicha fraccién alquilo
de dicho grupo fenilalquilo sustituido es una fraccién alquilo de cadena
recta o ramificada,

donde dicha fraccién fenilo de dicho grupo fenilalquilo sustituido

comprende uno o mas sustituyentes distintos de halo o metilo, donde dichos

190
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uno o mas sustituyentes se seleccionan independientemente de
trifluorometilo, amino, hidroxil, C,-C, alcoxi, alquilenodioxi, di-fluoro-
alquilenodioxi, ciclopropilmetoxi, di-metil-amino, metanosulfonilo y
metiltio,

Rles H, metilo o etil

Q,
Xes ¥ , en donde R* es H;

ZesSO0;y
R’ RY RS, R% R, R* y R* son cada uno H,
o un profarmaco, metabolito farmacéuticamente activo o sal

farmacéuticamente activa o solvato de los mismos.
8. El compuesto, profirmaco, sal farmacéuticamente aceptable,

metabolito farmacéuticamente activo, o solvato farmacéuticamente

aceptable de acuerdo con una cualquiera de las reivindicacionesl, 2 6 5, que

e Jx i
n‘/k'\ z

9. El compuesto, profirmaco, sal farmacéuticamente aceptable,

tiene la féormula.

metabolito farmacéuticamente activo, o solvato farmacéuticamente
aceptable de acuerdo con una cualquiera de las reivindicacionesl, 2 6 5, que

tiene la formula:

Jol

il
X N\RZ
RT
L]
oR*
R-%\ z
RS
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10. El compuesto, profirmaco, sal farmacéuticamente aceptable,
metabolito farmacéuticamente activo, o solvato farmacéuticamente

aceptable de acuerdo con una cualquiera de las reivindicacionesl, 2 6 5, que

R

tiene la férmula.

11  Una composicion farmacéutica que comprende
una cantidad terapéuticamente efectiva de por lo menos un agente VIH
seleccionado de compuestos, profarmacos, sales farmacéuticamente
aceptables, metabolitos farmacéuticamente activos, y solvatos
farmacéuticamente aceptables definidos en una cualquiera de las
rervindicaciones 1,2 6 5; y

un portador, diluyente, vehiculo o excipiente farmacéuticamente

aceptable.

12. La composicién farmacéutica de acuerdo con la reivindicacion 11, en
donde la composicion comprende ademas una cantidad terapéuticamente
efectiva de por lo menos un agente de tratamiento de infeccién VIH /SIDA
seleccionado del grupo conformado por agentes antivirales VIH/SIDA,

inmunomoduladores, y agentes anti-infecciosos.

13. La composicion farmacéutica de acuerdo con la reivindicacion 12, en
donde la composicién comprende ademdis una cantidad terapéuticamente
efectiva de por lo menos un agente antiviral seleccionado del grupo
conformado por inhibidores de transcriptasa reversa de VIH no nucleésidos

e inhibidores de transcriptasa reversa VIH nucledsidos
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14. La composicion farmacéutica de acuerdo con la reivindicacién 13, que
comprende ademas una cantidad terapéuticamente efectiva de por lo menos
un inhibidor de proteasa VIH

15. Un método de tratar una condicién patolégica de un mamifero
mediada por actividad de proteasa VIH, que comprende administrar a un
mamifero necesitado de ello una cantidad terapéuticamente efectiva de por
lo menos un compuesto, profirmaco, sal farmacéuticamente aceptable,
metabolito farmacéuticamente activo, o solvato farmacéuticamente

aceptable definidos en una cualquiera de las reivindicaciones 1,26 5§

16. Un método de inhibir la actividad de protease VIH en un sujeto
necesitado de ello, que comprende poner en contacto la proteasa VIH con
una cantidad efectiva de por lo menos un compuesto, profarmaco, sal
farmacéuticamente aceptable, metabolito farmacéuticamente activo, o
solvato farmacéuticamente aceptable defimdos en una cualquiera de las

reivindicaciones 1,2 6 5.

17. Un método de prevenir o tratar infeccidn por VIH en un sujeto
necesitado de ello que comprende administrar al sujeto una cantidad
terapéuticamente efectiva de un compuesto de acuerdo con una cualquiera

de las reivindicaciones 1, 2 6 5.

18. El método de acuerdo con la reivindicacion 17, en donde el
compuesto se admimistra en combmacién con una cantidad
terapéuticamente efectiva de por lo menos un agente de tratamiento de
infeccion VIH/SIDA seleccionado del grupo conformado por agentes

antivirales VIH/SIDA, inmunomoduladores, y agentes anti-infecciosos

19. Un compuesto seleccionado de
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y los profirmacos, metabolitos farmacéuticamente activos, y sales

farmacéuticamente aceptables y solvatos del mismo.
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?l‘l-m: = (lebvmfdhudbyr m#-hd;:a- de.lglnﬂ:ll.' person 15

pastal code and
luhkwhﬂi&u@hm)dmfnmzmm"mw D spphaaat cnly
D spplicant and xrvener

D mvaptor caly {3 this cheek-bax iy marked, do ast
S i balow}

Applicaat’s regatration No. with the Office

Sitaty (Shat &y, comntry) of nationglity* State (thet ir country) of resideoee.
This person lcant | I nlldulp-ud I ||.I¢n.||nd l Ihthhd!hu hhﬂuﬂnﬂl
hhpwpml‘ ﬂlllhlndﬁhnsofm of America only D the Supplemenmal Box

D Fiatiser spplicants ssd/er (farther) inventors are midicpind s snother cantpmgtion shest.
Formn FCT/ROV101 (soatimustion sheul) (March 3001) Sou Noixs w tha repess! form
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263
BaxNb.V  DESIGNATION OF STATES Mark tha applicable check boxar, et lesxt one must be marked. . ZF

The followmg denignahons are hereby made under Rule 4 9(n)
Reglonal Patent
AP ARIPO sD
=] Putea GH Glage, G Gembun, KE Koy, L Lasoho MW Maiaw, MZ Mozambique, SD Suian S S f.pone

@

gfzui":?ul;;"dbm lg?ubl Zumbabwe, snd sny other State which 15 & Contrachng Stute
A h
R B e e e e b e A
[x] EP EurepeanPatent: AT Austrn, BE Belguum, CH & L Sonizmigad and DE Germany, DK Denmark,
ES Spain, FI F Umdnmm. IE Irel ml“ LU onaco
J""' mhﬁwstkmmw ndclzyodu wﬂ-.c«musﬁm'*ﬂgm
[x] OA oAPIPateac nrnmmmnum.crwmwm,cccﬂp.c:cmﬂwuam
me.ﬁmo&gMMulmmtsmofOAHﬂlCmm ofhul‘(.‘ll"ﬁ’ Sw
freaiment Mu M
Natienal Patent (f ocher kind of protection or treatment dasired, specify on dotted line)
[x1 AE Uned Arab Emurates ] GH Gham ] Mz Mommbique
E AG Antigua and Berbuda % GM Gambua % NO Norway
AL Albana HR Croatn NZ New Zealand
EE:II AM  Armens E] BU Hungary . [x] oM Omm
0 AT  Austra G D  indonesn [x] pH Pubppmes
cJ :: A“"’"';ﬂ II;EIl IL Il % PL Poland
Azerbay IN Inda PT Portugal
%::Hﬂm”mdﬂ-mﬂm %l!ilulmd %Inonomnu
JP  Jepan RU Rusmen Federstion
%:g:m'l' %lﬁ.hyl %sn Sudan
E BY Bel KG Kyrgyzstan SE Sweden
] Bz Bl'llll:' [] KP Democatic People's 1 se Smgapore
] CA Cansca o Republic of Korea G1 st siovenn
EEZ]' CH & LI Switzriand and Liechtenstern 1 : Republic of Korea % SK Slovakn
Kazakhsten S
] o it ] 1 s L 17 en
CR CostaRica
] cu Cubs ] LR Libern EI TT: Tumme -
] cz CzechRepubiic ] Ls Lesotho G TR Turkey
% DE Germany % LT Lithuania 2 rr Trnwdad and Tobago
DK Denmark LU Luxembourg LJ 1z United Republic of Tapzania
E :: Algern E m M % ua
armeco UG Ugads
ED] EC MB‘“""" ] MD Republic of Moldova CJ us  United States of Amenca
ty EE ia ] MG Madagasear Bl vZ Usboossn
ES Span 2] MK The Former Yugosiav ] VN VietNam
£\ Fntad Repubhc of Macedonia ]
z] GB United Kingdom ] MN Moogols .. ... YU Yugoslava
[x] GD Grenada E MW Malsw: E__Ij :“M South Africa
MX Mex
x] GE Georgn 10 E o z’-""""
thuk-bo:uruuwdﬁrduunﬂngsumm:hhmmmhthmmﬂ'l-umafﬁum
3 O
d (. (I
Precautionary Designation Statement: In addmion to the dengnations made above, the applicant also makes under Rule 4 9(b) all other
designations which would be perrmitted under the PCT except any designation(s) mdicated in the Supplementsl Box s bewg excluded from
the scope of thus statement. The apphicant declares that those additional destgnatians are subject to confirmation and that sny demgnation which
15 not confirmed before the expiration of 15 months from the prionty date is to be regarded as withdrawn by the apphicant st the exprration of
that time lumit. (Confirmarion (including feas) must reack the recaiving Office within the |3-month tims bmit.)

Form PCT/RO/101 (vecond sheet) (March 2001) Ses Notex 10 the roqusst form
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| Supplemencal Bax {/the Supplemental Bax is not usad, this shewt meed ot be included in the request. N

FITZPATRICK, Jossph M. (Rogbareten Ms. 17.390),

I Vtunyqﬂ‘:ala:b::?wmﬁ Pmmz(v)ﬁrwhhka Lewvence P (Regluration No. 18.973), BRUNET Wikiem | (Ragharasiet Na.
continuat provid, € space i ingufficlent 0 g ARHTOLD, Nebort L (Ragleeration No. J0850), CPERIEN, Jebm A,

gﬁ;n all the M&ﬂm ‘llﬂﬂ:"‘;: "E':“"m" ;{ J4I6T), RRAUKE, Suhn A. (Ragisranms Me. 34,615} RENK. Ramry |

find Rumber l ,J ﬁ""'g* 25,4993, EAXIN, Puine (Reghstrution, Ne. 24,547}, ZFCIC, Autany M. (Reglspmiien

de'“hwmwww'h Na YAN) BAXER, Cleries P (Regustratfes N 26,701 BORRSE. Swwe L
particular (Raglamin No. 22,291). VASSALLO, Biwwd L (Raghtuiaw Na 3117
CLAYTON, Ranuki A (Regmwication No. 26,718} STAHL. Luwemse A. Olagltmtion No.
(i) f mors than nwe persens ars involved as wndpr  30:110% BAUER, Lumz A. (Ragisuation No. 29,67}, IRANA, Lassd P (Raghuemsicn
Inventers and no *continuation sheet” is In fuch cass,  No.38,296) KALLAS, Nickains N (Ragustaion No. 31,530, WANIEKY, Wikl M.
wrile “Continuation of Box No. III" and indicate for sach (Regmirstion No. 20.377), PERKY Lewrencs 3 (Ragistration No. 3),58f), FISCHER,
addiional the same type of information as required in BoxX  ppen 1 (Registrtion No. 36.05T), WRIST Cluissopher Phillp (Raguiration N,
No. Il1 couniry of the address indicated in this Bax is the 32,078). JACOBS, Gary . (Reglatration No. 20,861 Michas! K. (Ragleeracion
applicont’s Stats (that s, country} of residence {f no State of hONELL.
rasidsnce is indicated below, No. J1,511), HAAS, Bras C. (Registion No., 32,734), REED, Scott K. (Registratien
No. 12433), MALPEDE, Soon D. (Registrasion Ne. 32.533), ZULLOW, Pradrick M.
Roputaks No. 32.447), CLEEN, Winren I (Ragleuasion No. 77.290). WARNER,
favwen E. (Regismation No. 11,326), OCCONNELL, (Saghnutie Na. 13,507,
() . in Box No. I or in any of tha sub-boxes of Box No. L, the amulm:d-mmmnn;:.l-uﬂ:d-n
indicarion “tha Simies indicated in the Supplemenssl Bax” U
checkmd. (n suck case, write *Continuation of Bax No, ™ or A0 DUDEK, Jem X. (Ragmniien No. 30506), MAMDRA, Reymund £

*Contuusation of Bax No. IIT" or *Continuation of Baxes No. [Tand ~ (Reghnden Na. 34,302), CONDE, Dowsinick A. (Registuion Ma. ILESS). EAZZANG,

ot 4nd,acat 0 ook} ke o e e e Qg T, 108,
in Raxt tg name, { " WAEY e C (Regurion Nu. 17,709), SANDGMATO, Machel P (Ragiarmtmn Na.
W%AM.ETRNO”IMﬁthd 35,345). CARLIN, Jakm D (Ragistration Mo 37.253), GLUBCK, Duial . (Raghuration
which the namad person it applicant, Na. 37.030), RAGUBA, Joseph W (Ragmasion Ne. 38355}, KLOCE. Brim L

{(Raglarasion Np. 36,570), MAHER, Azme M. (Rogistration Ne. 20,33 1), WEXLER, R
(' g in Box A:.‘ f. or in any qrmumu qf# “A‘h I, the M. (Regiarsioa No.33,409), TAYLOR, Brrol B. (Raglstration Na. J0AFY), EHARROTT,
wanior ar wantor/applicant ls not inventor PUIPOESY  Dungie (Regstration No. 39,017, SMITH, Lelm M M I,
of ull designased Statex or for tha purpesss of the Unlted Smdms of oy oy mimbaty ¥ (Ragiuration No. mmmr-t AX
Amarict  in ’;" case, wrils :{"" No. I o o etion No. 42,476), DALKE, David P (Ragiscation Ne. 41300, QUDO, Carsis
A. (Reghtratson; Na. 39,000), HAUGHKEY TII, Edomd ] (Reghtration No. 44.709),
and, next (o (each) such mame, the Siate(s) (and/or, whers ~OLIVER, jush L (isglrswn No. 44536). YUJAHNES, Lock Ses (Replavution
ARIPO, European or OAPI pateny) for the purposes of  Ne. 38,56T), PENSABENE, Mare | (Rogistration Na. 37,416), DUCHENE, Dooss A.
whick the named person is inventor, (Regitiration No. 40,53), KMETT, Edward A. (Regisration No. 42.746), MEE, Brondes
() ¥ n addliton to the 9 in Bax No. IV. thare Glogiartion Na. 43,997), HADLEY, Jasmn (Rogmimstion Na. 46,009}, RATLIF I,

¥ A fo ageni( indicated ax f [T, " SN No.
Jurther sgants in such case, write "Continuation of Box No. IV® .,,mmmmmmm&&_m“m
and indicass for asch furiher agent the sams type of information as Ne @M1, THURLOW Pew (Reglaraskm No. 47,136} AGSSKTS Shemm
(Regimvuibn Nea. 47,47), FRASER, Shewa W (Raghtusins Ne. 45,99¢), DERZEN,
Mmnlle 3 (Reglsrurion No. 48,102), KHOG, G K. (Ragituthon Mo 44770
v gyu;:;:: Kw;fm‘ (“mmf i i FONSKY Dusgim W (Regiontion No. 46.994), TR, Victer (Raghuratinn Me. 44, (45).

[/ OR of & " or " ofs .
o , 1n Bax No. ¥, the aame of the Uniled Staiar of Americs s sercs” mancet ek €. Grmess e MoV oy B s
an idication "continuation” or "continustion-in-
port” i case, write "Continsation of Box No. V™ end thy ~ \ssstion Ne. 46.554), KONDOUDIS, Mickeo! &, (Raplavutan No. £2.730). LOW,
nams of sack Stats involved (or OAFI), and gfter the name of soch ~ Cwimsphur B (Reghtration Ne. 46.000), sed OKUN, Jescu M. (Reghtcstiog Na. 8,512),
uch State for OAPI), the number of the parent title or pareal  TAPFY, Joweph (Ragistration No. 50.973), KLANTSCHI, Frien (Raphtrtion Ma. 38,1333,
applicanon and the date of grani of the parent title or filing of the ALY AzxO. (Raglstration Ra. $0,.525) sad MICKELSEN, Androw D. (Raghivtien No.
WW. m allsz

(vi} If in Bax No. VI, there are mora than fiva sarller applications
whoze priorily is claimed in such case, write "Continuation of
Bax No. FI" and indicats for each additional earlier application

the samae type of information as required in Box No. V1 FITZPATRICK, CELLA, HARPER & FCINTO
30 Rockefulier Pime
Now York, Naw Jork 10112-2800]
2 If; with regand (o the precantisnsry dexignation statwmart Utsbod S of dmark

confained in Bar No. ¥, the applicant wishes to exchede any
Mdh{ﬁam%ﬂm i such case, wrile
Mw;dmmmueraaq’-dmu
o

Form PCT/RC/101 (supplemental sheet) (March 2001) See Notes fo the request form
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"Bex No.V1 FRIORITY CLAIM

The prionty of the following earlser applicanion(s) 1 hereby claimed

Filmg date
of carlier spplication Number national applicaticn.
(daywonth/year) of earlier apphication country
tem (1) (11/0672001) | 60/297,460 uUs
11 JUNE 2001

ntem (2) (11/06/2001) | 60/297,729 uUs
11 JUNE 2001

aem (3)

tem (4)

item (5)

[T} Further prionty claims are mdicsted in the Supplemental Box.

The recesving Office 15 requested to prepare and transmit to the Internaticnal Bureau a certified copy of the esrher spplication(s) (only if the earlier
application was filed witk the Office which for the purposes of the present international application is the receiving Office) Wdentified above as

q:lllmms ] wem() [x]item(2) [[] wem3) [] item (4) ] wem(s) Doﬂ:rlu Bex

* Where the sarlier application is an ARIPO application, it is madatory to indicata in the Supplamental Bax at least ans country party o the
Paris Convention for the Protection of industrial Property for which thas earlier application was filed (Ruls 4 10(b)(1)

Box Ne. VII INTERNATIONAL SEARCHING AUTHORITY

Cholce of International Searching Authority (ISA) (If two or more International Searching Authorities are compstent to carry out the
international search, indicate the Authorily chosen the two-letier code may be used)

ISA/EPO

Request to nse resulty of earller search, reference o that search (if an earfier saarch has bean carried ows by or requested from the International
Searching Authority)

Date (dawmonth/year) Number Country (or regional Offics)

Box No. VIII DECLARATIONS

The following declarations sre contamed 1n Boxes Nas. VIII (1) to (v) {mark the applicable check- Number of
below and indicate in the right column the number of eack type of declaraiion) declarations
Box No. VIII (1) Declarshon as to the identity of the mventor
[[] BaxNa VIII(u) Declarstian a5 to the applicant’s entitlement, as at the international filing
date, to apply for and be granted s patent

] Box No. Vil {ui) Declaration as to the applicant’s entitlement, as at the international filing
date, to claum the prionty of the earlier applicanon

[C] BoxNo. VLI Gv) Declarahion of inventorship (only for the purposes of the destgnabon of
the United States of Amenca)

[J BoxNe VII(v) Declaration a3 to non-prejudicial disclosures or exceptiona to lack of
novelty

Form PCT/RO/101 (thurd sheet) (March 2001) Ses Notes to the request form
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"Box No IX CHECK LIST, LANGUAGE OF FILING

This intemnational appheaton contains Thus internanonal application 15 accompantied by the following items(s) N
() the following number of {(mark the applicable check-baxes below and indicate in right column the tere
sheets in paper form nunber of each items)
request (including 1 m fee calculation sheet
declaration sheets) 11 2 O ongmnal scparate power of attomey
descripty I
lequmuo;:lct:::nm)' 142 k D ongnal general power of stiormey
clums 19 4 [T] copyof general power of attorney; reference number,
if any
sbatracts I
5 [] swtement expluning lack of mgnature
g 6 [] pnonty docurnent(s) identified in Box No. VI as
Sub-total aumber of sheets 173 wem(s)
mo::?mm.::h 7 (] translenon of international epplication into
of shexss f filed in paper language)
Jorm, whether or not also [ 8 [J] veparate indicanons concerning depostted rmicroorgantsm
}5“:';" g1y o/ober or other biological materul
e
Total number of sheets 173 9 [[] sequence histing mn computer readable form (indicate also type
®) heung part of filed and number of camer (diskette, CD-ROM, CD-R or other))
computer readable form 0 J cowy l“l:‘ll::“lllf 'll.l: purp;u? .:: mwrnluonalf
search o | 3ter only not as part ©
R P e sl i)
form (under Section B01(YY) () [T] (onby where check-bax (B)fi) or (B)iY) is marked
Type and aumber of earriers (diskette, mﬁm I.dd' tional copias includung,
spplicable, the copy for the purpowes of
e o e et e i e o
indicated undar tem 9(1l), wn right ) ] together with relevant statement as to the Wentity
of the copy or copies with the sequence hstmg
part mentioned wn left column
10 [ other (specify) .
Figure of the drawings which Language of flling of tho
should accompany the sbstract intermations] application. English

Box No X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Naxt 10 anch signatury. indicete the name of the person ngning and the copocity i whick the person siges {if ruch capacisy is not obvious from readhng the requexs).

Ly O M

Raymond R. Mandra -Agent

b For recerving Office use only

1 Date of sctual receipt of the purported intemational 2 Dnwngs

application
3 Corrected date of actual recespt due to later but amely D received.

received papers or drawings completing the purported

mternational apphication

4  Date of umely receipt of the required carrechions under D not received.
PCT Anicle 11(2):

5 Internanonal Searching Authonity 6. [[] Transmutml of search copy delayed
specified by the applicant: ISA/ until search fee 15 pud

Far international Bureau use only

Date of recespt of the record copy
by the International Bureau

Form PCT/RO/101 (Tast sheet) (March 2001) Ses Notes (o the request form



PATENT COOPERATION TREATY
PCT L’.]Z

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicants or agent's tile relerance FOR FURTHER see Notification of Transmittal of Imemational Search FReport
{Form PCTABA/220) as well as, wheve applicabio, lem 5 below
02521 000213 PC ACTION

Intemalional applcation No. intamational fling dale (amymonthyedr) (Earfiost) Priority Dete (ampmontyear)
PCT/US 02/ 18548 11/06/2002 11/06/2001
Applicant

AGOURON PHARMACEUTICALS, INC

mnmmwmmmwumummmmummwu applicant
according to Articie 18 A copy bs being trensmittad © the intamational Burasw

This inlemational Search Reportconsists of aotaiof ___ 3 shoats,
It 1s aleo accompaniad by & copy of aach prior ast documnent cited In this report.

1 Baals of the report
& With regard to the language, the intemational esarch was camiad out on the basis of the intsmational application In the
language in which it was fisd, uniess otharwise indcated undar this kem
D the intemational search was canied cut on the basis of a transiation of the inlamational appication fumnished 1o fhis
Authority (Rule 23.1(b))

b With regard to any nucleotide and/or amino acid saquanoce disclosad in the intemational application, the itemational search
was camried out on the basts of the saquence lsting

contained in the intemational application in writhen form

fiad iogether with the Intamational appication in computer readabie form
furnished subsaquanty to this Authority in writtan form

furrushed subsaquenily to this Authorilty In computer readble form

the statement that the subsaquently furished writien sequence Hating doas not go beyond the disciosure in the
imemational appication as fied has been furnished.

the statarnent that the information recorded in computer readabie form s identical to the writien sequence Asting has baen
fumishad

Certain cizsima were found unsearchable (See Box 1)
Unity of invention s lacking (sae Box Il)

00 0O 00000

4 Wnh regard to the title,
[X] thetext s approved as submittad by the applicant.
[[] thetext has been estabiished by this Authority ' read as follows.

§ With regard i the abstract,

[X]  the wxis approved as submitiad by the appiicant.
the taxt has besn established, according 1 Fule 33.2(b), by this Authority as it appaars in Box il The agplicant may,
within one month from the dale of maling of this Intemational ssarch repart, submit comments 10 this Autharity

& The figure of the drawings 1 be published with he abstract is Figure No. —
[[] o8 suggeskdby the appicant [X]  Noneot the ngures.

[[] because the appilcant faed to supgest a igure
[[] because this figue better characierizes the Inventon.

Form PCTASA/210 {first shaat) (July 1888)
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\
Tmtional Appicatian No

PCT/US 02/18548 7Y

i‘rf:“?“i’é?é%?’;‘?lg"s“"‘h'?s'ﬁnﬂzs C070417/12 CO7DA03/12  CO7D207/16

INTE “ATIONAL SEARCH REPORT I’

According 1o inkemational Pulant Clasaificalion (PG} or 1o both national classificslion and IPC

Ninkmiam docimantalion searched (ciassifcation system Kallowed by lassication symbois)
IPC 7 CO7D0 A61K A61P

Documnantstion ssarched other than minimum documentation 10 tha exdent that such documents ane included in the flaids searched

Electronic date base consculied during the intemnational sasrch (neme of date base and, whom praciical, sesrch Warms uaed)
EPO-Internal, PAJ, CHEM ABS Data

€ DOCUMENTS COMBIDERED TO BE RELEVANT

Calegory * | Caslmn of documanl, with indication, where appeoprisia, of the misvan peseages Relavani to ciaim Ne.

X MIMOTO T ET AL  "Structure-Activity 1-19
Relationship of Small-S1zed HIV Protease
Inhibitors Containing
Allophenylnorstatine”

JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN
CHENICAL SOCIETY WASHINGTON, US,

vol 42, no. 10,

24 pApril 1999 (1999-04-24), pages
1789-1802, XP002192452

ISSN. 0022-2623

cited in the application

* see the whole document; in particular
compound no. 21lh =

-/—
m Finther documents are listed in the coninuasion of bex C. m Puisrs family members are hatod in mnex.
S e " i cocures bt st e Evratons g e
"A" documnen the atais of the an which Is not
mdﬂ an citad to undarstand ihe principle or theory mu
°E" emer cocument but publishad an or sfier the intematiarial *X" documant of paniculr relevance’ the cisimed iwvention
Ming dute cannot ba asnsidersd nove! or cannot be conskiared o
®- mww lllll'::ﬂmphlly d-nmw invaive an inveniive siep when the docurnent is taken sions
publication dale “¥* document of paniculer relovance, the cisimed invenaion
cliation or alher special reason (as speciiiod) nuuum:um:'m Siap whin the
" documant relasving 10 an orad dieciosure, uss, axhibiion ar doctmant s combinad with ane or more olivir @ach docu-
ofhet Maara mlznmmmbn pareon shillad
wmnmw:m g duln but ‘4* documant membar of the same pateet family
Dats of the actual compistion of the Intemational saarch Date of smalling of tha inlemational sasrch report
5 September 2002 13/09/2002
Name and maiing addrees of the 1SA Authorized officar
Paieni Oflice. P B. 5618 Palentinan 2
TaL (01700 02040, T 31 651 ago .
Fasx (+37-70) 40-3016 w Lauro, P

Fomm PCTABA210 {ssconsd shast) (July 10602)
page 1 of 2



rmalional Applicstien No

INTF  MATIONAL SEARCH REPORT
[ PCT/US 02/18548 ™

C.{Continustion) DOCLAENTS CONSIDERED TO BE RELEVANT
Calagory * | Cantion of docsment with incication where appropriste, of the relevant passages Ralevant 1o clawm No,

X PATENT ABSTRACTS OF JAPAN 1-19 {
vol. 1998, nao 12,

31 October 1998 (1998-10-31)

& JP 10 182601 A (JAPAN ENERGY CORP),
7 July 1998 (1998-07-07)

* see RN=210878-37-8,

RN=210878-41-4 ,RN=210878-44-7,
RN=210878-47-0 *

abstract

X EP 0 751 145 A (JAPAN ENERGY CORP) 1-19
2 January 1997 (1997-01-02)
cited in the application
the whole document

X US 6 222 043 B1 (FUKAZAWA TOMINABA EV AL) 1-19
24 April 2001 (2001-04-24)

% see the whole document, 1in particular
formula (IV) and (VI) =

Forn PCTASA210 feentinuaiien of eseon sheel) (ady 1902

page 2 of 2



INTE “ATIONAL SEARCH REPORT — f;
W TR0 00 patant fomly e PCT/US 02/18548 1) \
Patent documeant Publication Pawm family Publication
cled in search report dae member(e) date \
JP 10182601 A  07-07-1998  NONE %
EP 0751145 A 02-01-1997 AU 705193 B2 20~05-1999 {
AU 5628596 A 06-02-1997
cA 2179935 Al 31-12-1996
EP 0751145 A2 02-01-1997
JP 10025242 A 27-01-1998
NO 962748 A 02-01-1997
us 5962640 A 05-10-1999
us 6222043 Bl 24-04-2001
US 5932550 A 03-08-1999
ZA 9605472 A 27-01-1997
US 6222043 Bl  24-04-2001 AU 705193 B2 20-05-1999
AU 5628596 A 06-02-1997
CA 2179935 Al 31-12-1996
EP 0751145 A2 02-01-1997
JP 10025242 A 27-01-1998
NO 962748 A 02-01-1997
Us 5962640 A 05-10-1999
Us 5932550 A 03-08-1999
ZA 9605472 A 27-01-1997

Fom ACTASAZI0 (eetars fermily wrnam) [ Ruly 1982)
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The demand muss be filed directly with the competent intermational Freliminary Examining Assthority or, {f two or more Authorities are
the one chosen by the applicant  The full name or two-letter code of that Authority may be indicated bry the apphicant on the line below

IPEA/ EP
PCT CHAPFER I
DEMAND
under Artxcle 31 of the Patent Cooperation Tresty
The undersigned requests that the internatsonal application specified below be the subject of
internationa] prelinunary exanunation accondiog o the Patent Cooperation Treaty and
bereby elects all eligible States (exoept where otherwise indscated)
For International Prelomnary Exannning Authonty uee only
Identsfication of [IPEA Date of receipt of DEMAND
Applicant’s or sgest's file reference
Box No I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 02521 000213 PC
Interoational apphcaton No International filmg date (day/month/year) {Earbiest) Prionty date (day/month/year)
PCT/US02/18548 11 JUNE 2002 (11.06 02) 11 JUNE 2001 (11 06 01)
Tule of mvention

HIV PROTEASE INHIBITORS, COMPOSITIONS CONTAINING THE SAME, THEIR PHARMACEUTICAL
USES AND MATERIALS FOR THEIR SYNTHESIS

’nﬂo.ﬂ APPLICANT(S)

Name and sddress  (Family name followed by given nams, for a legal entlty. fuB official desiguation. | Telephone No  (B58) 622-3000
The acddirexs must incinds postal cods and s of country.)

AGOURON PHARMACEUTICALS, INC Facsumile No  (858) 622 3297

10350 North Torrey Pines Road

La Jolls, California 92037 Teieprater No

Us Applcant’s registration No with the Office
State (that is, country) of matiomalgy Swate (that s, coumiry) of remdence

US
Name and address  (Family name joliowed by given name, jor o legal entity fili official designation. The address must includs posial cods and name of coumtry,)

bﬂ (that iz, country) of mtipmaluty State (that is, counry) of resudence

Name and address  (Family naus followed by given asms, for & legul entity, full official designation. The eddrazs muzt inchude poetal cody and name of country.)

Suate (thar is, country) of oatonaly ‘ State (that Is, country) of residence

[:I Further applicants arc indicated on a contmuation sheet.
Form PCT/IPEA/40] (first sheet) (March 2001) See Notes io the demand form
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Box Ne. I AGENT OR COMMON REFRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

'lhfollnwm.pulouum agent D COUMROn representative
and E] bas been appointed earlier and represents the applicsoi(s) also for iternatiomal prelinunary examumtion
E] 1 hereby appointed and any earlier appoiniment of {an) agcat(s)/common represcntative 18 hereby revoled

.f the .
E] lll'ud:ymlnwd » ﬁnﬂyhrdnpro?émbeg: Intermoonal Prelumioary Examumng Authorty, w

Name and address meﬂzglh:.ﬂﬂﬂm Telepbone No (212) 218-2100

MANDR%'C!\?Inh'an. &S Facsmuile No  (212) 218-2200
tnc! Harper cinto

30 Rockefeller Plaza Telepriner No

HSW York, New York 10112-3801

Agent's registrannon No  with the Office
382

D Addresy for Mark this check-box where no Of Comman ve 1s/has been appointed and the
space above 15 used o indicate a special address w0 m’ﬁ“

Bax No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amehdments:*

1  The applicant wishes the iicrmatonal preluunary examination to start on the hasis of:
[ﬂ the iternarional spplication as onginally filed

‘ the desciption as origimily filed
ulnn‘nidunduAm:hﬂ

as onginally filed
as amended under Artcle 19 (together with any accompanyiog statement)
a2 amended under Artcle 34

a3 origmlly filed
as amended under Article 34

the drawings

0o oo dad

2 DmlpﬂmwﬁuquuthmmmwmuMum

3 DTI: icant wishes the ofﬂnlmndnnlprd:mmmmﬂmhhmduﬂﬂ:moﬂﬂmﬁm
pruwmy lh?l?ﬂnﬂnulhﬂmmryhmmgAubntymml any amensiments made under Arteslc
lDof:mﬁmWnuMhdusumhmmhmmm I(d)) (This check-box may be morked

only where the time under Arcle 19 has not yet explred.)
*  Where no check-box 1 marked, mlnry exanumtson will start on the bamg of the international applicanon “""'-';'!
' ﬁldor.wll:tuﬂohmbﬂ: under Article 19 and/or amendments of the intermahomal application upder Article
are recesved by the Bxaminmg Authority before st has begun to draw up 2 writien opumon or the

. Elmp_r!mmnﬂ.unm
Langusge for the purposes of International preliminary examingtion ENGLISH

m which 11 the language 1o which the iternational application was filed

D which 18 the language of a translation fisrnlahed fior the purposes of intermatonal search,

D winch 13 the langusge of publication of the intermatwinal applicauon.

I:I whiuch 15 the language of the translation (to be) farmushed for the purposes of itermatronal prelmmiory examunation.

Box No. V ELECTION OF STATES
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Box No. VI CHECK LIST

The demaund o5 acconpamed by the: following clements, in the language referred o m Box For Ireeroatsonal Predmn
No [V, for the purposes of wnternatonsl preluminary examipstog. Examinung Authornty use
| trapslanon of intersatnmal applcation sheets recewved P recerved
[ ]
2 amendmenss under Arncle 34 sheets
] OJ
3 copy (or, where requared, ransistion) of
amendment ander Artcle 19 sheets
[ ]
4 copy (or, where required, transiaton) of
statement under Article 19 sheets
5 loer shocs ] ]
6 other (peclfy) sherts |:| ]
] ]

The demand is also accampanied by the item(s) marked below
.l El fee sheet 5 I:I statement explaning lack of signature
2 D ongwal separate power of attorney
3 [] ongm gescral power of atormey

4 [:I copy of general power of atiorney, reference
munber, if any

6 L__I sequence listing m computer readshie form
7 [  otberpeay

Bax No. VII SIGNATURE OF APFLICANT, AGENT OR COMMON REPRESENTATIVE
|_Next 0 each indicate the noms of the and the in which the nech a Iy mot abrvious the

M —
Raymond R Mandra-Agent

. hMM%AMmMy
1  Date of actusl receipt of DEMAND

2 Adpsted date of receipt of demand due
to CORRECTIONS under Rule 60 1(b)
3 []  The date of recess of the demand s AFTER the expiration of 19 moaths [[]  The spplicant bes boen mformed
from the priority date and stem 4 or 5, below, does not apply accordingly

4 D The date of receipt of the demand 15 WITHIN the period of 19 monthe from the prionty date as extended by virtee of Rule 80.5

5 D Although the date of receipt of the demand is afier the expuration of 19 months from the pnomty date, the delay in arneval
EXCUSED pursuant to Rule §2

For International Bureau Use Only

Demand recerved from IPEA on.
Form PCT/IPEA/40] (last sheet) (March 2001) See Notes 10 the demand form




INTERNATI NAL SEARCH REPORT

n onal Applicstion No
PCT/US oz/mm'pfq

According © Interaational Putant Classiiication (PG) or to bolk nallonal cemsification and PG

tec 7 "&3?6%5’;'7105“' “AGIKS1/425 CO7DA17/12 CO7D403/12 CO7D207/16
A61P31/18

Minknum doctsmenistion sesrched (ciassification
IPC7 CO7D AS1K A61P

SySium loRowsxd by cismsificaiion Sy mbais)

Docunentation searchad other lhan minimum documeantation 10 the stent that mach docusents ase knoluded n the fiekis searched

Elucironic data bass consuliad chring the intemaliona) ssarch {(name of dein base and, whare practical, ssarch arrms used)
EPO-Internal, PAJ, CHEM ABS Data

€. DOCUMENTS CONSIDERED TO B RELEVANT

Calegary *

Caation of docyrvend, with indioation, whary approprigie, of the reipvent pessges

Relavani to claim No.

MIMOTO T ET AL: “"Structure-Activity
Relationship of Small-Sized HIV Protease
Inhibitors Containing
Allophenylnorstatine®

JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN
CHEMICAL SOCIETY. WASHINGTON, US,

vol. 42, no. 10,

24 April 1999 (1999-04-24), pages
1789-1802, XP002192452

ISSN: 0022-2623

cited in the application

* see the whole document; in particular
compound no. 21h *

S o

1-19

m Furthar documets ave sia In the continuation of b C.

[ﬂ Patent tamily masmbers s fsted In snnex.

" S ez S S e T Y8 iy Gkl e  y condR wlh e apphcin Bt
A mw:-p—ﬂnﬂh an which ls nol ciind o underainnd the principle or thaoy theriying the

‘E* ewfar docusent il published on or tierthe intemaional o
1 c::l:-lﬂl Suow doubls on ﬂ=’. m:m:’:nﬁ:—uh ﬁl'dl-
. H m or
which s ched o e of doctment of particulty rlevance; sairoad Kvention
italion ar othver special reason (s speciied) v mu‘wbmu'n.m siag when e
*Or dooument refiarving io an ool disciosare, uss, exhibllas or documani s combined with one or momne olver such dote-
olher e m:nmmmhn paymon akiliad
hs -MII-MW:M Sing cute it *S" doowment mamber of e sarne paleni tamlly
Dt of the acius] complation of the inlmmedional aserch Dale of maling of e inlemational ssarch mpor
5 September 2002 13/09/2002
Nams and maliag addrags of the ISA Authorized officer
European Patent Office, P.B. 5513 Patantisen 2
ey T 31 851 wpon,
Tax (03170 240-3016 o Lauro, P

Fosrn FOTABARAC tewoend sheal) Liuly 1003)

page 1 of 2




INTERNATIONAL SEARCH REPORT M elAppletiente ¢ -
PCT/US 02/18548

C{Continuation) DOCUMENTE CONSIDERED TO BE RELEVANT

Calegeyy * | Cinlion of documand, wilh indicalion, whare approgrisis, of the relsvant pessages Aalsvani 1o calm Na.

X PATENT ABSTRACTS OF JAPAN 1-19
vol. 1998, no. 12,

31 October 1998 (1998-10-31)

& JP 10 182601 A (JAPAN ENERGY CORP),
7 July 1998 (1998-07~07)

» see RN=210878-37-8,
RN=210878~41-4,RN=210878-44-7, .
RN=210878-47-0 =*
abstract

X EP 0 751 145 A (JAPAN ENERGY CORP) 1-19
2 January 1997 (1997-01-02)
cited in the application
the whole document

X US 6 222 043 Bl (FUKAZANA TOMINAGA ET AL) 1-19
24 April 2001 {(2001-04-24)

* see the whole docuwent; in particular
formula (IV) and (VI) »

Fosm PCTASAZTD jasniimmiion of ssoond e} luly 1083)
page 2 of 2



INTERNATIONAL SEARCH REPORT

- - v tonel Applioation Ne %O
AR S A Ay PCT/US 02/18548 ’L,\
Patant docusnent Publivalion Patant family Publination
dhad In sserch report dale mamber(a) dais _(\
JP 10182601 A 07-07-1998  NONE N
EP 0751145 A 02-01-1997 AU 705193 B2 20~05-199
AU 5628596 A 06-02-199
CA 2179935 Al 31-12-19
EP 0751145 A2 02-01-199
JP 10025242 A 27-01-1998
NO 962748 A 02-01-1997
s 5962640 A 05-10-1999
us 6222043 Bl 24-04-2001
us 5932550 A 03-08-1999
ZA 9605472 A 27-01~-1997
US 6222043 Bl  24-04-2001 AU 705193 B2 20-05-1999
AU 5628596 A 06~02-1997
CA 2179935 Al 31~12-1996
EP 0751145 A2 02-01-1997
JP 10025242 A 27-01-1998
NO 962748 A 02-01-1997
us 5962640 A 05-10-1999
us 5932550 A 03-08-1999
ZA 9605472 A 27-01-1997

Fon FCTABA/RYO {palant tamily arve] (aly 1088)
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PATENT COOPERATION TREATY

” PCT 7!

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Ruls 70)
(Rationskierd Report aceording to the Notice of the President of the EPO published in the OJ11/2001
Apphcat's of ageat’s file reference See Notaficaton of Transmmial of International
02521.000213 PC FOR FURTHER ACTION  proymmnary Exammation Report (Farm PCT/IPEAMN16)
International spphication No. Internarional fling date (day/monthjyesr) Priority date (deyjwonth/year)
PCT/US 02/ 18548 11/06/2002 1170672001

Internationsl Patent Clesufication (IPC) or national desufication s IPC
C07D272/06

Applicant
AGOURON PHARMACEUTICALS, INC. ,’—N\\

Thizs internshonal prefiminary examin repest b banmd this International Preilminary Bxamining
! Mmg-dﬁ‘lummnduhmﬁtmi:"w b’ -

2 ThsREPORT conmstsofatotalel 2 sheets, including this cover sheet.

Tias report is siso sccompanisd by ANNEXES, h.l-nd'lh&lnpﬂm.dlnl
D buuunﬂ“-ﬂnlhlhln}z'ﬂnlmt mdnnd‘mlmlh
(ﬂ“ﬂ.l‘lﬂlﬂmmdﬂlmmm

‘These snnexes consists of a totsl of sheets.

3 This repest contains indeatyons relsting to the following jems
1|X] Bams of the report
] eriority
[ ] Nonestablishment of opauon with regard 1o novelty, inventive step and mdustrisl spphicability

IV [] Lack of unity of mvention
Ressoned under with regard vem)!
v [X] o satemet m:sm regard to povelty, mventive step aor Industrisl spphcability;
Vi{ ] Certan documents cited
Vi1 [ ] Certain defects m the internationsl spplication
Vill [ | Certan observations an the international applicstion

[Date of sutxmenon of the demand Dute of compietion of this report
07/01/2003 22/04/2003
Nume and maifing addrem of the IPEA/ Autharysed officer
Pmm.onha GELLIE B R
-ru. +4m z:m-o ummd
rm(+ Tel. (+49-39) 2399 2838

Form PCT/IPEA0? (cover sheet) P20476 (October 2003)




X&

INTERNATIONAL PRELIMINARY Internatonal application NoPCT/ US 02/ 185
EXAMINATION REPORT

I.  Basis of the report

The basis of this intemahonal preliminary examination is the application as onginally filed

V. Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, iInventive step or
industrial applicabllity

In hght of the documents cited in the iIntematonal search report, it 1s considared

that the invention as defined in at least some of the claims does not appear to meet
the cntena mentioned 1n Article 33(1) PCT, 1 @ does not appear to be novel and/or to
involve an inventive step (see intemational search report, in parbicular the documents
cited X and/or Y and comesporkling claaim references)

Form PCT/400NE1 (EPO-03-2002) P20752
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"+ " INTERNATIONAL PRELIMINARY EXAMINING A EIVED PCT
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rmr:imcrc;ﬁmm&scmml FEQ-u A IG: 31

WRITTEN OPINION
30 Rockefeller Plaza .
New York, NY 10112-3801 ITZPATRICK. QELLA. HARPER & SCINTO e
ETATS-UNIS D’AMERIQUE (PCT Rule é6)
Deste of muimg
(dayjmonh{yesr) 30/01/2003
Applicant’s or agent’s file reference REPLY DUE
02521.000213.PC :thw‘wm'ﬂg_
intsmational sppixation No. Intenational fifing date (day/monh /yesr) Priority date (day/monsh/yasr)
PCT/UE 02/ 18548 11/06/2002 11/06/2001
Inmernationsl Pxtant Clasmficshon (IPC) or both national cdassificaion od 1PC
C07D277/06
Applicant

AGOURON PHARMACEUTICALS, INC.

1 Tius written opinion Is the first drawn up by this International Preimmary Bxsemming Authanity
2. This cpimon contains indicstions relstmg to the following iteme
1 [X] Basis of the opinion
o [] Pronty
(i [[] Nonemablshment of opinion with regard ta novelty, tnventive step and industrial sppficatafity

v [[] Lack of unity of invenuon

Ressoned under Rule with . 5
v [X] -ﬁmm- m(ﬂ regard to noveky, mventve step or industral spplicability;

vI [] Cortain documents cted HLENO..Z%QP__Q—,
Vit ] Certam defects In the tntemanonal spplicstion :)L?::TEEY

viu D Certmun observations on the Iniernalional sppucation "

DOCKETED__Vm 6 _2 Jy /o,
3 The sppbemnt s hereby lnvited te regly to Uns opinion.
Whea? Eee the troe ot mdicsted above. The applicant may, before the expraiion of that ume limit, request ths Authoruy
to grant an extenson, see Rule 66.2(d).

Hew? subml written , socompaned, where opriate, by smendments, accordng to Rule 663
l%hf#:ﬂhﬁdmm.rmﬁyﬂﬁo w0

Alss  For an sddicional to subnut smendments, sea Rule 664
For the exsminer’s to consider amendmenis sndfor srguments, see Rule 66.45Ir
For an Infarmal commaurocstion with the exsmemer, see Ruln 66.6

I o» reply = Bled, the international prelonmary exsmanation repart will be established on the bams of thes opsucn.

4. The final date by which the internationsl prehmmary
mnmu?mmhuﬂﬁd.‘:,nﬁqw Rule 692 ur 11/10/2003

Name and mailing address of the IPRA/ Authoreed officer
kit - i
mua‘-‘nw)"%n-o Tx. 523656 d Formalines officer \%
Pax. (+49-89) 23994465 o incl. extrnmon of ume lunta) ____j
oo

{+89-89) 1399 2828
Form PCT/IPRAMDS (cover sheet) (march 2002)
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« WRITTEN OPINION Imtamational application No PCT/US 02/ 18

.  Basis of the opinion

1 The basis of this wnitten opinion is the application as ongnally filed

V. Reasoned statement under Rule 66.2(a)(il) with regard to novelty, inventive step or
Industrial applicabliity

1 In hght of the documents crted in the intematonal search report, it 1s considered that the
invention as defined In at least some of the claims does not appear to meet the
critena mentoned in Article 33(1) PCT, 1 e does not appear to be novel and/or to involve
an inventive step (see intemahonal search report, in particular the documents cited X
and/or Y and corresponding claims references)

2 I amendments are filed, the applicant should comply with the requirements of Rule 66.8
PCT and indicate the basis of the amendments In the documents of the application as
onginally filed (Article 34 (2) (b) PCT) otherwise these amendments may not be taken mto
consideration for the establishment of the international preliminary examination report
The attention of the applicant 1s drawn to the fact that if the application contains
an unnecessary plurality of independent claims, no axamination of any of the claims will be
carried out

NB Should the applicant decxde to request detalled substantive examination, then an
intemational preliminary examinabon report will normally be established directly
Excephonally the examiner may draw up a second written opinion, should this be explicitly
requested

Form PCT/408AE1 (EPO-03-2002) P20722
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02521 000213 PC ATI PLICA
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE AS
RECEIVING OFFICE (RO/US)

In re Application of* )

Authonzed Officer Corbeira, M.

Stacie S Canon-Koch et al )

Application No PCT/US02/18548 )

Filed 11 June 2002 )

For HIV PROTEASE )

INHIBITORS,

COMPOSITIONS )

CONTAINING THE SAME, :

THEIR PHARMACEUTICAL )

USES AND MATERIALS

FOR THEIR SYNTHESIS ) September 16, 2002

Commussioner for Patents

BOX PCT

Attm RO/US

Washington, D C 20231

MI N [ ET

Sir

In reference to the above-identified International Patent Application, Applicant
hereby submats a substitute sheet of the Request filed on 11 June 2002 to correct the filing
date of U S. Provisional Application No 60/297,729 The correct date of filing for U S.

Provisional Application No. 60/297,729 1s 12 June 2001 Attached hereto 1s said substitute

sheet



If the Authonzed Officer has any questions, the Officer 1s invited to contact

Applicant’s agent at the telephone number histed below Al correspondence should be

directed to the below-histed address
Respectfully subnutted,

—-b&ﬂa;

Raymond R. Mandra
Agent for Applicant

FITZPATRICK, CELLA, HARPER & SCINTO
30 Rockefeller Plaza

New York, New York 10112-3801

Facsimle (212)218-2200

Telephone. (212) 218-2100

NY_MAN 200208 v 1



Box Ne. VI PRIORITY CLAS 2
The pronty of the following earlier spphication(s) 1s hereby chauroed.
Filing date Whulelrlﬂ'ﬂ
of carlier application Number pational applicatyon. regional spplicaton *
_ {dapmonth/yenr) of earher apphcation counlry regooal Office | ooy

wem 1) (11/0672001) ]607297,460 Us
11 JUNE 12001

1tem (2) (12/06/2001) | 60/297,729 us
12 JUNE 2001

uem (3)

itzm (4)

wem (5)

[C1 Futher prnrty clawrs sre indicared m the Supplemental Box.

The recesving Office 1s requested to prepare and transmut to the Internatwonal Bureau 8 certified copy of the earlier appl:cation(s) (only if the enrlier
applcation was fllsd with the Office which for the purpases of the present international application 15 the receiviag Offics) viennfiad above as:

] all uems x] uem() [x]w=m(2) CJ wem @) C e (s ] em@ [ dlull'u ol Box

* Whers the sariler application is an ARIPO appheation, it It madutory to Indicats in the Supplemental Box al least one couniry party to the
Parx Convention for the Protection of indastrial Property for whick that sarliar applicaiion wos filed (Ruls 4. 1 0(b){iy

Box No- VII INTERNATIONAL SEARCHING AUTHORITY

Cholece of International Searching Axthority (ISA) (If two or mare Internanonal Searching Authorities ars competent to carry out the
international searck, indicate the Authority chossn, dcmhumd:myh-uﬂr

ISA/BRFO
lquuthunl—lunfudhruul.uﬁu-uuﬂunnﬁ(ﬁ'uu:ﬁrnudﬁuh-wﬂwbywwdﬁmduw

Searchung Authority)

Datx (dawimonth/year) Number Country (or regional Office)
Bezx Ne. VIII DECLARATIONS

The followng declaratigas sre contuned m Baxes Noa. VI (1) to (v} (mark the applicable check- Number of
boxes badow and indicate ix the right column the aumber of each type of declaration) daclerstions
[ BexNo VII() Declarstion s w0 the anhty of the inventor

[0 BaxNe.vIIG) Declaration a5 to the spplicant’s enhtiement, a3 at the interaational filing
daie, to apply for and be graated s patent

[} Box Ne. VIl (i) Decleration as tn the spplicant’s enbitlement, a5 ot the mtemational filing
date, to clamu the pnonty of the earlier application

[] BoxNo. VII(w) Declarshon of mveatorship (only for the purposes of the demgnaton of
the United Stytes of Amenca)

[0 BoxNe.vi(v) Deciaration a3 o non-prequdical disclosures or exceplions to lack of
novelty

Form PCT/RO/OI (thurd sheet) (Macch 2001) Soe Nots to the request form



UNITED STATES PECEIVING OFFICE Inteymmvonat Avicaacn No | PCTIUSTI 18548
. Aoy ztNo 02521 000213 PC
: \

I Certification Under 37 CFR 1 10 (if applicahie)

_Expees Mal maling mter

Ml Past Office to Addressee”™ service under 37 CFR | 10 on the dete idhieated shove and m addressed to Commesioner

unbymryuummmwm-mwmuummm 7%)
7283

Washungon, D C 20231
Sigusuure of pervos mafing covvespuwimce o prased meme of
0 New International Application

TITLE

Earhegt priority date
{Day/Month/Year)

SCREENING DISCLOSURE INFORMATION- In order to assist 1 acreening the accompanying internatonal applacstion for

purposes of decersumng whether a license for foresgn transnnial should and could be granted and for other purposes, the

following mformanon ts suppled (Note  check as many baxes as spply)

A [0 The taventon disclosed was net made m the Unsted States

B D There 13 0o pror U S applicanion relating to tins invention.

C [J The following prior U S spplicanon(s) contan subyect matter whach s related o the mnvention disclosed in the stiached
international application  (Note. priority to these applications may or may not be claimed on form PCT/RO/10]
(Reguest) and tius luting does not consuinute a cloum for prioruy )

Application No

Application No

D [ The present mtermanonal sppleancn [ dentical w [ ] contains less subyoct matter than
that found in the pnor U.S apphcation(s) identfied in paragraph C above
E [] The present miernanonal spplxcation [~] contamns additional subyect matter pot found in the pnor U S applicanoa(s)

udentificd in paragraph C, sbove The additions] subgect matter w foumd oo pages|

and [ ] DOBS NOT ALTER [ IMIGBT BE CONSIDERED TO ALTER the general natare of the mveation m.a
manner which would require the U S appheation to have been made svailable for mspection by the appropnate defense
agencies under 3SUSC. 181 and 37CFR 51 See 37CFRS IS

] A Power of Attoney (General or Regular)

OH)D

A Response to An Invitation from the RO/US. The following documes(s) 1s/sre coclased
D A Request for An Extenuion of Time o File a Responee.

A% PRgES
of the request (PCT/ROV101) Jages of ke figures |
of the description pages of the shstract
of the clams
D [ Submuuon of Prionty Documents
| Pronty document | | Pronty documens | |

Fees ms fied on sitached Fee Calculatwon sheet formn PCT/RO/101 annex.

IV. [0 A Request for Rectificstion Under PCT91 [ A Peunon [ ] Sequence Lisnng Duskese

V. [x] Other (picase speesfy) Submussion of Request Substitute Sheet

Thepeaon | ] Applce

fomumme | [x] Anomey/Agent (Reg. No ) 34,382

[} Common Representsnve

U.8. Dopartmers of Comsneree  Pases and Trademark Office

Form #118




Oq'@‘(v PATENT COOPERATION TR¥ ATY 29
) i \Tf{f) 3 \“ From the INTERNATIONAL BUREAU 7
- ]
o\n’ P CT Te:
A ' MANDRA, Raymond, R.
X \ \lﬁ\h INVITATION TO CORRECT Fitzpatrick, Cella, Harper & Sciato
N\ PRIORITY CLAIM 30 Rockefeller Plaza N
New York, NY 10112-3801
(PCT Rules 4 10, 26bis |, 26bis.2(a) and (b)) ETATS-UNIS D'AMERIQUE
Do of mailing
(day/monihyear) 22 October 2002 (22 10.02)
Applicant's or agent’s file reference REPLY DUE
02521.000213 PC See item |
No. Internstional filing date
PCT/US02/18348 (dapimoncipmer) 11 June 2002 (11.06.02)
Apphcant

AGOURON FHARMACEUTICALS, INC.

The sppheant u heraby Invited, withun the tunse Lt andicated below, to carrect, by & notice subrmutted 0 the Intarnatonal Bunesn,
defects 1n the prionty clam(s), e uxheuted o the Anmex

I  Tims Omit ts respond te thls invitation (Rale 268 1(n))
- withun 16 months from the (earlsest) pnomy date; o
- if the {carlwst) pronty daie u changed a8 & reult of the comechion or addinon of the (earkest) poonty clann, wibe: 16 months
from that (carliest) pnonty date so changed,
whichever expares fint, provided that such & notice owy, 18 any event, be submutted unhl the expiranan of four monthe from the
internwtonal filing date.

Faflure to respsud to this mvitatyon within the prescnbed tme lomut may result 1 the prionty cium concemed to be consudered,
for the purposes of the procedure under the PCT, not to have been made (Rule 2654 2(b)).

1  Inthe casc where maltiple prierities have been cluned, tha invitation retates 1o the following pronty clumi(s)
uUs 11 June 2001 (11 06.01) 60/297 460

} A copy of thyy invitation 13 baing sent to the receiving Office.

s

The Internationa! Buresu of WIPQ Authorrzed officer
1211 Geneva 20, Svataeriand ,
Pacsmile Na (41-22) 740,14 35 Telephone N (41-22) 1381330\ Yived x 9201

Garen DITIDMIL fTesinn WM
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. {EXTO FORM PCTAB/I16 | PCT/USO2/18 Z(m

The Internstions! Burcay has found the fhllowing defiects 1o the pranty clasm(s)
1 FaRure to Comply with the Requirementy of Rule 4,18

« O

v O

Natisnsl spplicatson

Missmg indication of the filing dute of the aariser spplucation.

Fibng date vubheated for the carlier applicanen does not Bl wetten the penod of 12 months preceding
internatiommal fibmg date.

Mmung indcatson of the number of the carber application *

Mismng nvhcahon of the couniry party 50 the Pans Convention for the Protection of Indmtnal Propesty, or of the
Mamber of the World Trade Organuzaiion that i not party o that Conventuon, m wiuch the earliey-natosal
spplication was filed.

The country indicaied w nesther 3 pasty 1 e Pans Convention for the Protection of Industrnt Propesty nor a
Member of the World Trade Organmabon

a0 da

a

Reglenal spplication

Missmg indicatson of the filng dte of the earlicr spplcatson.

Filing dutn usdicated fior the carlver spplweaton does not fall withun the penod of [2 months procedmy the
mtermatuwnal filing dute.

Mismng mdicxtion of the rumber of the earher spplication.®

Muming indication of the suthonty entrusted with the grantmg of regaonal patents under the apphcabls regaanal
patent treaty

The suthonity indcated as the suthonty entrusted with the graatmg of regional pateats does not grent regponsl
patents.

The pryority claum i relation to the ARIPO spplicstion does not mdhcate sither 51 lasst cne country pasty o the
Pang Convention for the Protection of Indusinal Property, or xi least ong Member of the World Trade
Organzation, for winch the earlier applstabon was filed.

Internationsl spphcation

Misung méscation of the filing date of the earlver spplcation.

Filing date indhcated for the earliar spplicahon does oot fall withm the penod of 12 months preceding the
uternational filing date.

Mmgng mdication of the sumber of the sariver spplicshion *

Missmg indication of the recervmg Office with winch 1t was filed.

0O 0O 0o ao

oo ao

21 Incensistency with the Carrespouding Indicstisns in the Priovity Decument®

e BB

6. O

e O

<« 0

e O

Inconsistenscy with regard w0 the filing date of the cariser spphication.
The roquest indicates. 11 ke 2001
The pnanty document mdicates: 12 June 2001

Inconsustency with regand to the number of the earier applcatian.
The rexpasst indicatzs
The pnownvty documeni indhcatos:

Inconstency with regard to the country party i the Paru Convention for the Protection of Industrml Fropexty or the
Member of the World Trade Organzetion  which the natisnal spplication was filed.

The request mdicates:

The pnonty document uhcates

Inconmatency with regard 10 the authornty emrusted with the granting of reglons! patests mndar the spplicable regronal
patent treaty”

The request indicates

‘The priority document wdscates:

Incommatency with regard to the recaaving Office wath winch the international application was filed.
The request indheates
‘The pnanty document indicates.

¢  Rven if tius defect o not corrected wt responsc 10 tus wviation, the prianty claum concemed will not be considered not 9 eve
been made (Rule 265is.2(b))-




WO 02/100845

?\ '{ \u’b PATENT COOPERATION TREATY PCT/US02/018¢
Qs’)\ " From the INTERNATIONAL BUREAU /U”
c H \,.Pl L’ ") To
ko) PCT
g RECEIVED
NOTICE INFORMING THE APPLICANT OF THE MANDRA, Raymo
COMMUNICATION OF THE INTERNATIONAL
APPLICATION TO THE DESIGNATED OFFICES Fitzpatrick, Cella, m dbdd A2
30 Rockafeller Plaza
New York, NY 10 FIGISREK, CELLA. HARPER &
(PCT Rule 47 1ic). first senience) ETATS-UNIS D'AMERIQUE
Daic of mashngidax/month/rear)
19 December 2002 (19 12 02)
Apphicant 5 or sgent s Nile reference
02521 000213 PC IMPORTANT NOTICE
Inicrnanonal spplication No Imernationnl filing datefday/monshvyear) Pnomty datofday/month/year)
PCT/US02/018548 11 June 2002 (11 06 02) 11 June 2001 (11 06 01)
) Apphcam

AGOURON PHARMACELUTICALS, INC

(D]

Notice 18 hereby given (hat the Intematonal Borean has communicaled, ax provided 1n Arucle 20, the Intcrnabonal appheation to the
following designaled Offices on (he date indicated above as the dats of maihng of this notice

KP, KR

In accordance with Rule 47 1{c), third semence, those Offices will aceept the present nolice ag conclumve evidence Uhat the commumcation
of the imemmational appheation has doly taken place on the date of maling mndeaied above and no copy of the 1mernaniona) applicabion 18
reqmred to be formished by the applicani 10 the desigmated Office(s)

T following designated Offices have waived (he requiremem for such & commuoncauion at this ime-

AE, AG, AL, AM, AP, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EA, EC,
EE, EP, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KZ, LC, LK, LR, LS, LT, LU, LY, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, OA, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA,
UG, UZ, VN, YU, ZA, ZM, ZW

The commumcation will be made 1o those Offices only upon ther request. Furthermore, thosce Offices do not require the applcant 1o
furmsh a copy of the micrmabional spphestion (Rule 49 1(a-bis))

Lacloxed with this notree 15 a copy of the miermnational apphcaton as peblished by the Iniernational Burcau on
19 December 2002 (19 12 02) under No. WO (2/100845.

TIME LIMITS [or fillng a demund for international preliminary examination and for entry Inlo the nationa] phase

The sppheable hme Limt for entening the national phase will, subject to what Is suld In the following parsgraph, be 30 MONTHS from
the pnonty daie, noi only m respect of any clected Office if 8 demand for miemevonal prehminary examinavon 1 filed before the
expration of 19 months from the pnonty date, bul also in respect of any demsgnaled Oflice, 1n the absence of fihing of such demand, where
Artcle 23(1) as modified with effect from 1 Apnl 2002 apphes n respect of that designated Office. For further detls, see PCT Gazetre
No 4472001 of | November 2001, pages 19926, 19932 and 19934, = well as the PCT Newslenter, Ocwber and November 2001 and
Febmary 2002 maues

In practice, time limiis other than the 30-month time Bmit will coninue 1w apply, for vanous penods of time, m respest of certun
designaied or elecied Offices For regular updates on the applicable time Mmlis (20, 21, 30 or 31 months, or other ume hmmil), Office by
Office, refer 10 the PCT Gazeue, the PCT Newslenter and the PCT Applicant 5 Guide, Volume 11, Natonal Chaptern, all available from
WIPO s Inicmel siig, at hilpJJ/www wipo.nt/pct/en/index tml

For fiimg a demand for inlermational preliminary examination, see the PCT 't Guide, Volume VA, Chapler 1X Only an
applicant who 13 a netional or resdent of a PCT Comtmciing Swsie which 12 boznd by Chapler 11 has the nght 1o file 8 demand for
nemstional preliminary examinaiion (at present, all PCT Contractng Siales are bound by Chapier 11).

It s the applcant's sole responsibifily w momitor all these ume hmits.

Facumiie No.(41-2) 740 1435

The Intemational Bareau of WIPO Authonzed officer

3, chemin des Colombetles

1211 Geneva 20, Switzerland Judith Zahra

Telephone No.(41-22) 33891 11

lorm PCT/IB/30R (Apnl 2002)




PCT/US02/18548

29U

o\v"?
\")?6( n’\”)

7 a?" .
15}\'?,}&;&0? \,AE;\G\ K From the INTERNATI

PATENT COOPERATION TREATY

PCT To

(R NOTIRCATION RELATING TO PRIORITY CLAIM 30 W3 Al

{PCT Rules 26tus 1 and 26is 2 and MANDRA, Raymond, R
Administrative Instructions, Sections 402 and 409) Fitzpatrick, Celm,zmﬁ‘&!m‘ SCINTO
30 Rockafeller Plaza
New York, NY 10112-3801
United States of America
Date of mailing (day/month/year)
11 February 2003 {11 02 03)
Applioant's or agent's flle reference
02521 000213 PC IMPORTANT NOTIFICATION
intermnational apphication No. International filing data (day/month/yesr)
PCT/US02/18548 11 June 2002 (11 06 02)
Applicam

AGOURON PHARMACEUTICALS, INC

The applicant is hereby notified of the following in respect of the prionty claim(s) made in the intemational application

1 Correction of prwrity elsin. in accordsnce with the applicant's notics recsived on 18 September 2002 (18 03 02),
the following pnority claxm has besn correctsd to read as follows

@ US 12 June 2001 (12 06 01) 60+297,729
even though the indicstion of the number of the earhier application 1s missing.

even though the following Indication in the priority claim 3 not the same as the corresponding indication appeanng
In the pnomnty document

2 D Addition of pnority alaim. In accordance with the applicant’s notios recewved oan |,
the following prwority claim has besn added

even though the indicatlon of the number of the aarlier application is miasing

aven though the following mdication 1n the priority claim s not the same as the correspondmg indication appeanng
in the prrorty document

S.D As a result of the correction and/or sddition of (a) pnority claim(s) under tems 1 and/or 2, the (earliest) pnority date 13

4.["] Priority clarm conssdered not to have basn mads.
D The applicant falled ta respond to the invitatwin under Rule 28bis 2(a) (Form PCT/1B/318) within the prescribed tme hmit.
The spplicant’s nohce was recerved after the expiration of the presonbed tima limit under Rule 28bis.1{a)
The applicant’s notica failed to correct the priority claim so as to comply with the requirements of Ruls 4.10.

The spplicant may, before the technical preparstions for intemational publication have besn compisted and subject to the
- paymont of a fee, request the Intemnationsl Bursau to publish, together with the intamstional application, information
ooncerning the priority claim. See Rule 28bis 2{¢} and the PCT Applicant’s Guide, Volume |, Annex B2(IB).

E.D in case where mulipls pronhes have been cleimed, the above itam(s) ralate to the following pnonty claim(s)

8 A copy of this notficatbon has besn sent to the receving Office and
I:] to the intarnational Searching Authority {whera tha international search report has not yet been 1ssued).
the designated Offices (which have airaady been notified of the raceipt of the record copy)

The Intemationsl Buresu of WIPO Authorzed officer
34, chemsn des Colombettes
1211 Goneva 20, Switrerland Sean TAYLOR {Fax 338 9090}
Facsimile No. (41-22) 740.14.36 Teleghone No. [41-22) 338 6811

Form PCTAB/318 {July 1988) 005450630
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SECRETARY OF STATE
APOSTILLE

(Convention de La Haye du 5 octobre 1961)

Country United States of Amenca
This publfc document

has been signed by BILL JONES

acting in the capacity of SECRETARY OF STATE

bears the seal/stamp of the
State of Calformia
CERTIFIED
At SAN DIEGO, Califorma 6 The 12TH day of APRIL, 2001

by Deputy Secrelary of State, State of Calfornia

No 47332
Stamp/Seal

] 'm - %
XK 10

BILL JONES /

Secretn}/ of State W‘

OfF 8 2'am 4

4

L4

BY.

I ———



SECRETARY OF STATE

‘ i, BILL JONES, Secretary of State of the State of Callfornia, heraby certify:

! ) That GREGORY J. SMITH, whose name appears on the annexed certificate, |
was on FEBRUARY 7TH, 2001, the duly elected, qualified and acting
E ASSESSOR/RECORDER/CLERK of the County of SAN DIEGO, in said State.
That the seal affixed thereto Is the seal of said County; that the signature
( therson appears to be the sighature of GREGORY J. SMITH and that the annexed
| certificate is in due form and by proper officer.
\

e
".'7

ll

: | &
E

‘ , E

‘ IN WITNESS WHEREOF, | execute | B

. this certificate and affix_the Gpps i 1l

| Seal of the State of Calffonfia-Aifts |

|

|

7TH day of FE

L

NP2 A (Rev 1.88)
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, 194
Gregory J. Smith

j COUNTY OF SANDIEGO
ASSESSOR/ RECORDER/ COUNTY CLERK
L

Asseason’s Orrice ReEcorpxr/CountY CLEMK'S OFry
1600 Pacific Highway, Room 103 www.adarce.com 1600 Pacific Highwav, Room 260 i
San Diego, CA 92101-2480 PO Bax 121750 * San Diego, CA 52112-1750
Tel, (619) 2363771 * Fux (618) 5574056 Tel (619) 237-0502 * Fax {619) 5574135

{, GREGORY J SMITH, Assessor/Recorder/County Clsrk of the County of San
Diego, State of California, having by law a Seal, DO HEREBY CERTIFY that

BONNMIE ACOSTA whose name iz subscribed to the oeth or i
Certificate of Proof or Atinowledgement of the annexad instrument and therson -E
written, was at the time of taking such osth, or Proof or Acknowledgement, a Notary £
Public, In and for sald County, duly commissioned and sworn and duly authorized by S
the laws of sald State to take the same and administer oaths and to take the §
Acknowledgements and Proofs of Deeds snd other Instruments In writihg to be o
. recorded In this State | am acquainted with the handwriting of such Notary Public '
and belleve that the signaturs to ssid oath or Certificate of Proaf Acknowlsdgement ) :,3
ls genuine | further certify that under the laws of the State of Calilfornia the sald é":‘ i
oath or Certificete of Proof or Acknowledgement is required to be under seal, but the ,,’f -y
impreasion of said seal 18 not required by the laws of the State of Californla to be flled @ E
In my office or in any other place. 2_.
-

i

Branch Offices Avadable To Serve You
CHULA VISTA E1 Cayon Kzanny MESA San MaAncos
“F* Street, Suite 200 198 West Man Street, Suite 101 3473 Kearny Villa Road, 3rd Floor 334 Via Vern Cruz, Suite 150
Vista, CA 91910-2646 El Cajon, CA 920203416 San Diego, CA 92123-1142 Sap Marcos, CA 92069-2638

(619) 4982200 (619) 4015700 (B58) 5056262 rr&n, 8 Fren
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2521 0194 Co a

E DE BOGOTA - COLOMBIA 246

PODER
» [nosatros)

domwafiado(s) en

POWER OF ATTORNEY
| iws}  Agouron Pharmaceuhcols, In
domiciied In

10350 North Torrey Pines Road, La Jolla, Cohformia 92037, USA

Nombrolamos} a RAMIRO CASTRO DUQUE vio
HECTOR GOMEZ MEJA, de Santsfé de Bogot,
Colombla apoderados verdaderoa y legales con podar
especial, ampfioc y suflcente, psra receber da las
oficinas y autoridades colomblonas adminlstyativas,
pdiciales y de polficia en cusiquier Instancia o recurso
la obtencién da patentes de inveancidn reglatos de
marcas, dmwefios Industrialss, modelos de uthdad,
depdsitos do nombras comerciales y onsefias, regstros
de derechow de autor y contratos sobre ics mismos,
obrencién de centificados de cbtemtor da vanedades
vagetales, asf como wmus prémogas renovaciones,
anotaciones de¢ traspsco, camblos de nombre yio
domiciio, elaborar, tramiter y ragistrar contratos ds
licencla y l[icenciss de cualesqurera clases; Intarvenir
como demandanta ¢ como demandado an cusiquier
iNstencia y fecwrso ante cuslquler jusz, corporacsén,
funcianano publico o sutoridad en acoones udiciales,
admunatranves y de policia talas como opasiclones al
requne de marcas, pcclones de  caducidad,
cancelazin y nulidad, acclones relvindicatories
sccones derlvades de la obtencién o explotacidn de
licencias, accionas de competancia deglesl, demandas
penales, acclones de indemmzacidn de perpicios,
raciemos y obsarvaciones s soficitudes de patentes,
dissiiog Inductriialag modelios de uvlidad, en & eercicio
de medidas cautalares y en ouas sccionse o medidas
smilares

A aste efecto |ole) fscultolamos] para elevar
sobcitudes, formular descnpcionss, snmiendas,
protestag, decisreciones, opasicionas, cancelacionss,
nulldndes, apeleciones y reclamos, pefgar Impuestos,
cuotas y gravimenes prescritos por ia ley, renunciar o
deustr s derechos concedidos © en curso da
concesldn rtecibir tode clase de documentos y valares,
dando el descargo respectivo, ¥ en general, para dor
ante dichas autondades todos los pasos necesarlos al
efecto indicado y tomar todas les medidss que
Sreyeren conducentes al resguardeo de mis (nuastros
intereses), con todas las demds facultedes legeies
nacesarlas

Este poder comprande la facultad de ranficar

conflrmar en ml  {nuestrol nombra o actuado 48 ’

como |a facyitad de demstr, ranmgir, comprome,
Ia de sustiuiro en todo o en porta y redg
sugtituctonas  Asimismo nombro{amos) & g
CASTRO DUQUE y/c HECTOR QOMEZ M
domiciliado(s) en la Carrara 7 No B '
{nugstronl epoderados en Colomb
para recibir notificaciones y de

judicidles o axtrajudiciales
Ororgado y flrmado en
hoy de

Firma

Nombre

Cargo

Hereby sppouint RAMIRO CASTRO DUQUE ard/or
HECTOR GOMEZ MEJA of Santaté de Bogoté,
Colombla, my (our) true snd lawful sttorneye with
special, ample and sufficant power to obtain from the
Colombian adminietrativa judicial and polica offices
and authorities, in any instance, privileges of patents
of nventon, registraton of trademarks, industrial
demgns and utiity modele, reglstradon of commerncis
nsmes and amblems, registration of copyright and
contracts related thereto ceruficetes of obtanars of
vegetables vanetiss, as wall #2 extentions, renawals
ed recordel of asslgnments and changes of name and
domiclle reloted to the above, to prepere, prosecute
and reglaver licanses of any kind, to sct as plantift or
defendant In any instance or recourse, und bafore any
Judga, corporaton, public officlal ar' authordty in
pdiclal, sdminsuetive and police actions such as
oppositons to the reglsvrration of trademarks, caduaty,
cancellation and nullity actlons, claim actons denved
from the obtaining or exploitsbon of icensas action of
uniar compatition penal demands actions of
indemnites for damages claims or ohservatons on
putent applheations, models, industnal deslgns and
utiity models, in the exercise of pravantive mersures
and [n other actlons or surular proceedings

To that effect they hereby empowersd to tile
appfications, fofMmulate descriptions, amendmants
protests  declarstions  oppositions, cancelletons.
nulRuas, appesis and clema, to pay taxes, quotas and
assessments proscnbad by law, renounce or wave the
nghts granted or in the process of granting to receive
all kinds of documents and valusbles, glving the
respaotive release of recaipt and, in general, to Take
bafora sald authorties the necessary steps to such
effect, and eny meagures that they may deam
pertinant to the safeguard of my [our) Interast(s)
with all the other necessary legal powers

"higk Includes the faculty to ratlfy or confirm

A alst settle and compromme on my (aur} behalf and
" to substtute thus powar m whole or in part and 10

samse ume | (We) heraby

revoka sibstitutions A
RO DUQUE and/or HECTOR

rmey(s} m fact, with powers to recarve
and to damignate judwciel and sxtmmudicual

Gdrfed and signed n | g Jolla, Calformia
23rd  gay of Jangarwe 2001

LN A 3
ture 4‘%‘_‘? ‘T/_.—-—._ - =

Nsme Gary E Fnedman
Tide  Senior Vice-President

'L'lﬂ Eﬁh"‘harsm '



CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de
personaimenta comparecid ante mi’

a quien conozco, y de quien me consta que firmd el
antsnor documanto dabidemente juramentado declard
y dijo que &l s

de

Socleded legaiments constmuda para un periodo de
dursclin que ain no ha termunado, que al declarante
estd autorizado por dicha compaelfiia para conferlr este
poder, que &l sello estampado por e al pie da tal poder,
en nombre y representaciin de 1a expresads compaitia,
a5 ol sello oficlal de slla y que el objeto para ol cual’se
conflere sate instrymento estd comprendido dentro del
de |a soceded

E} suscrito Notario hace constar que tuvo o la vista las
prusbas de la existencia da |s socledad

Estedo de
con fecha

Y que quian confiera el prasenta poder es
repressntante

Notacle PGblico (sello)

CERTIRCADO NOTARIAL
PERSONA NATURAL

Hoy de de
anta mf

. comparaciéieran)

a quisn (es} conozen y ma consta que esison) lals)

personals] firmanta(s) del documento que precede y 4

quienfes) declarain) que otorgan & mismogpe
finas y propdsitos que en & se axpresan -

2521 0194 Colombiq

NOTARIAL CERTIFICATE (CORPORA

On this _2374 _ day of _January of 001
parsonally appeared baefore me Gory E. Fnediman

to me known, and known to me to be the person who
signed the forcgeoing Instrumant who being by ma duly
swarn did depose and say that he (she) s the

Senior Vice-President
of

Agouron Pharmaceuticals, Inc,

Wheeh 1a legally constituted for a tarm not yet expired,
that deponent ls authorized by sad Company to confer
thia Power of Attomey that the seal affixed hereunto
by the deponent in the name end on behelf of sxnd
Corporation ia the corporate seal thereof and that the
purposa for which this instrument m grantad =
included within the corporats purpose of company

The undersignad Notary Public attasts that he has seen
the documents that prove the existance of the

company

State of California
under date of 23 Jammary 2001

snd that ha (sha) who granta the prasent power of
attomay 1s [ts Representetve

blic Notary {Saal}

& NOTARIAL CERTIFICATE
NATURAL PERSON

day of of

Gary E Fnedman

3 m{are) known to me and whb | attesr execured
¢ foregoing document apg¥he {they) declared he

Netaria Pdblico (sallo) ’ AQEAICanily Notary Public ({Sesl)
. DL Sclomtne

LEGALIZACION ANTE CONSUL COLOMBIANO ES
REQUERIDA

LEGALZATION BEFORE COLOMBIAN CONSUL IS
REQUIRED
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SUPEXTMIUSTRIA ¥ CANERCIO ]
Radrcacion 3 0208238 00000000 Folios: P9 %
Fecha (WB)1 2083-12-10 17101216 .
Traaite 1 31 PCT-PATHAT 179 FOSE AT A1l PRESENIAC zq

Sepredencaas 2020 DIVISION BE MIVAS CREACTONES

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE

USUARIO  RADICADOR

PATENTE DE INVENCIOIV MODELO DE UTILIDAD () () :

Indicacion de que se solicita ia cencesion de una patente

Datos e identificacion del solicitante o dr |2 persona que se presenta (a solicitud
- Descnpcion re 12 Invenclén

Dibujos e sar ratos pertmentry

Comprobanie de Pago de las tasas establernidas

a— S S e
g ot gt St

COMPLETA { ) INCOMPLETA ( ) ()

DISENO INDUSTRIAL { )

- Indicacion de que se solicia el registro de Disefio Industrial () ()
- Datos de identificacidn del solicitante o de la persona que presenta { ) { )
- lasolcitud
- Representacion grafica y folografica del Disefio Industrial © muestra del
Matenal que incorpora | disefio ( ) { )
Comprobante de pago de las tasas establecidas ( ) ()
” . COMPLETA () INCOMPLETA { ) {( )

ESQUEMA DE TRAZADO ()

- Indicacion de que solicita el registro de un Esquema de trazado () { )
- Datos de identificaclon del solcitante o de la persona que presenta '
La sohoitud { ) { )
Representacion grafica del esquena de frazado { ) { )
Comprobante de pago de la= tasas eslablecidas { ) { }
COMPLETA { ) INCOMPLETA () ()

Firma Responsable m@

Fecha
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Industria y Comercio
SUPERINTENDENCIA
2020
Bogotd, D.C.,
61302
Doctor: OficloN*
Ramiro Castro Duque
Apoderado
Agouron Pharmaceuticals Inc
ASUNTO: Radicacién N° 108208
Solictiud intemacional PCTAJS2002/18548
Fecha Inico fase naclonal 110172004
Tréimite o011
Evento an
Actuacidn 40
Folios 001

Como resultado del examen de forma, reakzado con fundamento el el articulo 38 de la Decisién 486 de la
Comisién de la Comumdad Andina, articulo 27 del Tratado de Cooperacidn en Materia de Patentes (PCT),
regia 51 bis de! Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica
que:

0 La solicitud no contiene la copia dal documento en que consta la cessén del derecho a la patente del
inventor al solicitante 0 a su causants. (Art. 26-) Declsidn 486).

En cumplimiento de lo dispuesto por el articulo 39 de la Decisidn 488, se |8 requiere para que dentro del
téemino de dos meses sigwentes & la fecha de notificacdn dal presents oficio, complets log requisitos
anteriormente enunclados. En caso de no dar cumpiimianto al presents requerimiento, la solicitud se
considerard abandonada y perdera su prelacién.

Notifiquese el presents oficio conforme a lo dispuesio en el numeral 5.2, Reral e), del capftulo quinto del
tftulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA DE VERGEL
Jafe de la Divisidn do Nuevas Creaciones.

b 7.
B anterior requerimiento fue notificado por fjacion en ksta de fecha, Emmg




