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I, PETER R WIDIN, Clerk of the County of Somerset and also Deputy
Clerk of the Supenior Court 1n and for said County, the same being a Count

of Record, Do Hereby Cestity, that g, 0ncy T TnGetrm

whose name 13 subscribed to the certificate of acknowledgement, proof or
affidavit of the annexed instrument, was at the ume of taking such

aknowledgement, proof or affidasit, 8 yryraqy pUBLIC OF NFW JERLY

m and for said Siate, duly appointed, qualified, commissioned and sworn
and authonzed by law 101ake affidavits, acknowledgemenis or proofs of
deeds or conveyances for lands, tenements or hereditaments and other
Iinstruments in writing 1n said State of New Jersey And | further Cerufy,
that | am well acquainied with the handwriting of said official and venly
believe the signature 1o the said ceruficate of acknowledgement, proof or
affidawit 15 genuine

In Testimony Whereof, | have hereunto set my hand and affixed the seal of
sad County on
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NOTARIAL CERTIFICATE (Corporation)
/

UNITED STATES qIF AMERICA )
STATE OF NEW JERSEY ) ss
COUNTY OF SOMERSET )

On this 1st day of March, 2002, personally eppeared before me, Ross J Oehler, Assistant
Secretary, known or lentified to me to be the individual descrnibed in and who executed the foregoing
document, Power of Attomey, and acknowledged the same as a frea act and dead for uses and
purposes therein expressed by authority of the sald Corporation incorporated under the laws of the State
of Delaware, United States of America

I further certify tat sald authonty, dated November 29, 2000, is based on a Resolution of the
Board of Directors of sald Corporation, which | have seen, appointing the sald Individual Attorney-in-
fact with full power to sign the foregoing document on behalf of the said Corporation and that the
purposes for which said document is granted are within the scope of the objects or activities of sad

Corporation,

') >
SEAL

N Publ .
Nancy J Ingram
. ' Notary Publlc, State of New Jersey
- My Commiasion Explres August 2, 2004
Notaty Signature .
of Rotary, Expraton
s ra
Date, If any, ar
Jurisdiction Area
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ESTADO DE NEW JERSEY. ﬁ'& O DE SOMERSE.‘F“” 7"}-?3!1 Pt
-

Yo, Peter S. Widin, Scretarﬁ del ConQaﬁq! fe gomerset y Se-
cretario Suplengé %eqlggggite Superior t‘ie_ d:.ch'o,,_cﬂmﬂado, la
cual es una Corte’%%lﬁ-';lféigiht‘z’é? certlflcjoi;élie Nanc‘.j;r.‘i::"d;l!d Ingram,
cuyo nombre aparece suscrito al certificado de reconocimiento,
prueba o declaracién del instrumento adjunto, era en el momen-
to de tomar tal reconocimi;nto, prueba o declaracién Notaria
Piblica en y para el Estado de New Jersey, debidamente nombra-
da, cal*flcada. comisionada y juramentada y autorizada por la
ley para tomar declaraciones, reconocimientos o pruebas de es-
crituras o traspasos de tierras, tenencias o herenclas y otros
1nstrumentos escritos en el mencionado Estado. Y certifico
ademds que conozco bien la firma de dicha funcionaria y estoy

convencido de que la firma que aparece en el mencionado certi-

ficado de reconocaimiento, prueba o declaracién es, genuina. ,f"*axﬁ\

En testimonio de lo cual coleoco mi firma y el sello del Conda-
do el dia de hoy 5 de Abril del 2002.

R. Peter Widin, Secretario
Deborah L. Anderson, Secretaria Especial Suplente

(Firma y Sello Oficial)

APOSTILLA
(Convencidn de La Haya del 5 de Octubre de 1961)

1. Pais: Estados Unidos de América
Este documento pﬁblico

2. Ha sido flrmado por: R. '‘Peter Widin

En su calidad de: Secretario del Condado

q. Y lleva el sello: del Condado de Somerset

Confirmado

En: Trenton, New Jersey 6. El dia: Abril

5

7. Por: John E. McCormac, CPA, Tesorero de New Jersey
8 Bajo el No.: Al49012

9

. Sello: Secretaria de Estado de New Jersey

~
10. Firma: (1legible) . M //(Q(M{FZ' 5
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TRADUCCION OFICIAL DEL INGLES de las certificaclones y 1la
Apostilla adjuntas al poder que la compafiia AVENTIS PHARMACEU-
TICALS INC domiciliada en Bridgewater, New Jersey, E.U.A.,

otorga a Gustavo Hollmann Restrepo y/o Luis Patifio Leyva.

CERTIFICADO NOTARIAL (Sociedad)

ESTADOS UNIDOS DE AMERICA
ESTADO DE NEW JERSEY
CONDADC DE SOMERSET

El dia 1° de Marzo del afio 2002 ante la suscrita Notaria com-
parecid personalmente Ross J. Oehler, Secretario Suplente,
quien yo sé o quien comprobdé ante ml que es la persona mencio-
nada en el adjunto poder y quien lo ejecutd, y €1 reconocid
haber ejecutado dicho instrumento como un acto libre y volun-
tario destinado para los uSos y propésitos alli expresados en
virtud a la autoraidad que le concede la mencionada sociedad,
la cual estda incorporada de conformidad con las leyes del Es-

tado de Delaware, Estados Unidos de América.

Certifico ademas que dicha autoridad, fechada el 29 de Noviem-
bre del 2000, se basa en una resolucibén de la Junta de Direc-
tores de la mencionada sociedad, documento que yo he tenido a
la vista, nombrando a la mencionada persona apoderado con todo

\
poder para firmar el instrumehto adjunto en nombre

M1 comisién expira Agosto 2 del 2004
(Frrma y Sello Ofaicial)

de dichéf

1D
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

Inlemational Burean

(43) International Publication Date ' (10) International Publication Number
12 December 2002 (12.12.2002) X PCT WO 02/098850 A2
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{57) Abstract* The present mnventron relates to novel selective cathepsin S inhibilors, the pharmaceutically accepiable salis and
N-oxides thereof, their uses as therapeutic agents and the methods of thear making
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WO 02/093850 PCT/US02/17411

NOVEL COMPOUNDS AND COMPOSITIONS AS CATHEPSIN INHIBITORS
THE INVENTION

This application 15 based on and claims pnonty from US Provisional Application SN 60/295,301
filed on June 1, 2001, incorporated herem by reference

This Apphcation relates to compounds and compositions for treatng diseases
associated with cystemne protease activity, particularly diseases associated with activaity of

cathepsin S

DESCRIPTION OF THE FIELD

Cysteine proteases represent a class of peptidases charactenzed by the presence of a
cysteine residue in the catalytic site of the enzyme Cysteine proteases are associated with the
normal degradation and processing of proteins The aberrant activity of cysteine proteases,
€ g , as a result of increase expression or enhanced activation, however, may have pathological
consequences In this regard, certamn cystemnc protcases are associated with a number of
disease states, including arthntis, muscular dystrophy, inflammation, tumor mvasion,
glomerulonephnitis, malana, periodontal disease, metachromatic leukodystrophy and others.
An 1ncrease 1n cathepsin S activity contributes to the pathology and/or symptomatology of a
number of diseases Accordingly, molecules that inhibit the activity of cathepsin S protease
are useful as therapeutic agents n the treatment of such diseases

¥4
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SUMMARY OF THE INVENTION

This Application relates to compounds of Formula I

m which

X' 18 -NHCR"YXR)X? or -NHX",

X? 15 hydrogen, fluoro, -OH, -OR", -NHR'® or -NR'’R® and X" 15 hydrogen or X* and
X’ both represent flucro,

X’ 15 cyano, -C(R'YR)R', -CRYOR")z, -CH,C(O)R", -CH=CHS(O):R’,
-C(O)CF,C(O)NRR?, -C(O)C(O)NRR®, -C(O)C(O)OR?, -C(O)CH;OR?,
-C(OYCHaN(R%)SO;R’ or -C(O)C(O)R?, wherein R? 15 hydrogen, (Cy4)alkyl,
(C;.;o)qcloﬂkyltco:;hlkyl, hetero(Cs.10)cycloalkyl(Co.3)alkyl, (Cs.10)aryl{Cog)alkyl,
hetuq(Cylo)Iryl(%)llkyl. (Cs-10)brcycloaryl(Cys)alkyl or
hetao(é..m)blcycloaryl(co.s)alkyl, R%1s hydrogen, hydroxy or (C;.¢)alkyl, or where X*
contans an -NRRS group, R’ and RS together with the mtrogen atom to which they are both
attached, form hetero(Cy-10)cycloalkyl, hetero(Cs.1o)aryl or hetero(Ca io)bicycloaryl, R”1s
hydrogen or (Cj.¢)alkyl and R® 18 hydroxy or R and R® together form oxo, R'® 15 hydrogen, -
X*, -CF3, -CF.CF2R? or -NR®)ORS, R? 18 hydrogen, halo, (C).4)alkyl, (Cs.10)aryl(Cos)alkyl or
(Cs-10)heteroaryl(Co-galkyl, with the proviso that when X 15 cyano, then X* 15 hydrogen,
fluoro, -OH, -OR* or -NR''R'® and X" 15 hydrogen or X2 and X’ both represent fluoro,

X* compnses a heteromonocyclic nng contaming 4 to 7 nng member atoms or a fused
heterobicychc nng system contaimng 8 to 14 ning member atoms and any carbocychc ketone,
iminoketone or thioketone denvative thereof, with the proviso that when -X* 18 other than a
heteromonocyclic nng contaiming 5 ing member atoms, wherein no more than two of the nng
member atoms compnsing the ring are heteroatoms, then X 15 fluoro, -OH, -OR*, -NHR"® or
NR'’R"® and X" 15 hydrogen or X? and X’ both represent fluoro,

wheremn within R?, X? or X* any alicychc os aromatic nng system 15 unsubstituted or
substituted further by 1 to 5 radicals independently selected from (C,¢)alkyl, (C.¢)alkylidene,
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cyano, halo, halo-substituted(C)¢)alkyl, mtro, -X*NR'2R", -X°NR'C(O)R?,
-X’N’R"C(O)OR", _ ’NR"C(O)NR“R'Z. -X’NR“C(NR“)NR“R", _XSORII' -X’SR“.
-X3C(O)ORY, -X*’C(O)R"2, -X°OC(O)R", -X°C(O)NR'?R", -X’S(0)NR'’R"?,

X NR"2S(0):R"2, -X*P(OXOR'*)OR'?, -X°OP(OXOR')OR"?, -X°NR’C(O)R ", -X’S(O)R "
and -X>S(O);R"® and/or 1 radical selected from -RY, -X°0R'4, -X’SR", -X’S(O)R",
-X*S(0):R", -X°CO)R", -X*’C(O)ORY, -X°OC(O)R", -XNR“R*, -X*NR"*C(O)RY,
-X*NR"*C(0)OR™, -X’C(O)NR'?R", -X*S(0O):NRR'2, -X°NR'2S(0);R "4,
-X>NR'2C(O)NR'“R'? and -X*NR?C(NR'})NR'“R'?, wherein X° 1s a bond or (C,.¢)alkylene,
R'? at each occurrence ndependently 18 hydrogen, (C.s)alky] or halo-substituted(C;.¢)alkyl,
R" 18 (Ci.6)alkyl or halo-substituted(Cy.¢)alkyl; and R 15 {Cs.10)cycloalkyl(Cos)alkyl,
hetero(Cs.to)cycloalkyl(Co-s)alkyl, (Co-10)aryl(Co.s)alkyl, hetero(Cs.i0)aryl(Co.g)alkyl,
(Co-10)bicycloaryl(Cos)alkyl or hetero(Ca.i0)bicycloaryl(Co.¢)alkyl,

R' 15 hydrogen or (C;.¢)alkyl and R? 15 selected from a group consisting of hydrogen,
cyano, _stRanz' -X’NR'ZC(O)R'Z. -X’NR"C(O)OR“, _Rlz. -XSNR“C{O)NR"R“,
-X"'NR“C(N'R“)NR"R“, -XSOR", _XSSRIZ’ -X’C(O)OR“. _st(o)Rlz. -X’OC(O)R",
-X’C(O)NR'*R", -X*S(0)NR'’R", -X°NR'*S(0):R"?, -X°P(OXOR')OR"?, {
-X’0OP(OXOR'})OR™, -X*NR’C(O)R", -X*S(O)R "3, -X*S(O);R", -R', -X°OR", -X°SR"™, *
-X5S(O)R', -X°S(0)R", -X’C(O)RY, -X*C(O)OR", -X°OC(O)R", -X*NR“R"?,
-X’NR“C(O)R“, -XSNR"C(O)OR“, -x’C(O)NR“R", -X’S(O);NR"’R", -X’NR"S(O):R“,
-X*NR"2C(O)NRR" and -X’NR"’C(NR')NR“R'?, wherein X°, R'2, R"? and R' are as
defined above, or R' and R? taken together with the carbon atom to which both R' and R? are
attached form (Cs.s)cycloalkylene or (Ca g)heterocycloalkylene, wheremn withun saxd R? any
heteroaryl, aryl, cycloalkyl, hetaocyl:h;lkyl, cycloalkylene or heterocycloalkylene 1s
unsubstituted or substituted with 1 to 3 radicals independently selected from (C,.¢)alkyl,
(Ci¢)alkylidene, cyano, halo, halo-substituted(C;.4)alkyl, mitro, -X°NR"?R"?, .X’NR2C(O)R"%,
R ’NR“C(O)OR“, _xSNRIZC(O)N-RHRIZ' -XSNR'ZC(NR")NR"R", _XSORIZ’ -X’SR".
-X’C(O)OR“. -XSC(O)R“, -X’OC(O)R“. -X’C(O)NR"R". -XSS(O);NR“R",
-X*NR'?S(0);R"?, -X*P(O)XOR')OR'?, -X°OP(OXOR')HOR'?, -X*NR'’C(O)R", -X*S(O)R",
-X’8(0):R" and -X°’C(O)R"3, wherem X%, R'? and R"? are a3 defined above,

R? 15 (C).¢)alkyl or -CREYR%)XS, wherein R® 1s hydrogen or (Ci¢)alkyl and X% 13
selected from -X°NR'2R'?, -X*NR'*C(O)R ', -X*NR'2C(0)OR", -X*NR'?*C(O)NR'*R"?,

_ SNR“C(NR")NR' R1Z -XSOR", -XSSR“, _st(O)ORIz' -X’C(O)Ru. -X’OC(O)R",
-X’C(O)NR'?R", -X*S(O):NR"R", -X°NR"*S(O),R'?, -X*P(OXOR'>)OR ",
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-X30P(OXOR')OR Y, -X°’C(O)R", -X*NR'’C(O)R", -X°’S(O)R¥, -X°S(O):R", -R",
-XSOR", _XSSRM' -X’S(O)R", -X’S(O)zR". -X’C(O 14’ -XSC(O)OR", -XsOC(O)R",
X’NRMR'?, -X*NR'2C(O)R™, -X*NR '’C(O)OR™, -X°C(O)NRR'?, -X’S(O)NR'“R"?,
-X’NR“S(O):R“, -XSNRIZC(O)NR"RH and _stRuC(NRIz)NRMRIz wheremn xs. RIZ’ R
and R'* are as defined above,

R* 15 selected from -X*NR'RY, -X*NR2C(O)R'?, -X*NR'*C(O)OR"?,
-X'NR"C(O)NR"R", -X'NR"C(NR")NR“R", _anRIz’ -X'SR", -x’C(O)OR".
-X’C(O)R", _XIOC(O)RIZ’ -X’C(O)NR“R' z’ _xls(o)zNRl zRu. -X*NR! zS(O)zR' z'
-X*P(O)(OR'>)OR 2, -X*OP(OXOR')OR", -X°C(O)R"?, -X*NR'*C(O)R", -X"S(O)R",
-X*S(0)R", -R", -X®OR, -X*SR", -X®S(O)R'*, -X*S(O)R*, -X’C(O)R", -X’C(O)OR ",
-X'OC(O)R", _mlhlz' X*'NR! 2C(0)R' 4. -X'NR'ZC(O)OR“. -XSC(O)NR"R“,
-X'S(O):NR"R", _-X'NR“S(O);R“, _xlNRIzC(O)NRMRIz and —X'NR“C(NR")NR"R“
wherem X® 18 (C;.s)alkylene and X°, R'2, R"? and R' are as defined above, with the proviso
that when X 15 cyano and X? 18 -OR*, where R* 1s defined as -R'¢, then R 18
(Ca-10)cycloalkyl(C,.s)alkyl, hetero(C;.i0)cycloalkyl(C,.3)alkyl, (Cs-10)aryl(Ci¢)alkyl,
hetero(Cs.10)aryl(Ci.s)alkyl, (Cs.10)bicycloaryl(C;¢)alkyl or
hetero(Cy 10)bicycloaryl(Cy¢)alkyl,

R'3 18 (Ce.10)aryl, hetero(Cs.i0)aryl, (Ca-10)bicycloaryl or hetero(C.10)bicycloaryl,

R'” 18 (C1.)alkyl, (Cs.0)eycloalkyl(Cog)alkyl, hetero(Cs.io)cycloalkyl(Co-s)alkyl,
(Ce-10)aryl(Cos)alkyl, hetero(Cs 10)aryl(Co-s)alkyl, (Cs.10)bicycloaryl(Cos)alkyl or
hetero(Cg.10)bicycloaryl(Cog)alkyl, with the proviso that when X° 13 cyano, then R 15
(Cig)alkyl, (Cs-10)cycloalkyl(Cyg)alkyl, hetero(Cs.10)cycloalkyl(C:-s)alkyl,
(Cs-10)aryl(C.s)alky], hetero(Cs. o)aryl(Cig)alkyl, (Co.10)bicycloaryl(Ci)alkyl or
hetero(Cg-10)bicycloaryl(C.¢)alkyl,

R'® 15 hydrogen, (Ci.s)alkyl, (Cs.io)cycloalkyl(Co.s)alkyl,
hetero(Cs.10)cycloalkyl(Co)alkyl, (Cs.10)aryl(Co-6)alkyl, hetero(Cs.i0)aryl(Co-g)alkyl,
(Cs.10)bicycloaryl(Cop.¢)alkyl or hetero(Cy0)bicycloaryl(Cos)alkyl, with the proviso that when
X? 15 cyano, then R'® 15 (C,.6)alkyl, (C3.10)cycloalkyl(C).q)alkyl,
hetero(Cs-10)cycloalkyl(C) ¢)alkyl, (Cs-10)aryl(C)g)alkyl, hetero(Cs.i0)aryl(C,.)alkyl,
(Co-10)ncyeloaryl(Cy.g)alkyl or hetero(Cs.io)bicycloaryl(Ci.¢)alkyl, and

wherein within R"', R‘. R", R'7 andR" any alicyclic or aromatic ning system 1s
unsubstituted or substituted further by 1 to 5 radicals independently selected from (Cy.¢)alkyl,
(C1-¢)alkyhdene, cyano, halo, halo-substituted(C;g)alkyl, mitro, -X*NR'?R"?2, -XNR'*C(O)R"?
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-X’NR“C(O)OR'Z, -X’NR“C(O)NR“R”. -X’NR"C('NR")NR"R", _XSORIZ' -X’SR“,
-X3C(0)OR ™, -X3C(O)R"?, -X*OC(O)R"?, -X*C(O)NR'R"?, -X°S(0):NR'’R ",
“X*NR"2S(0),R", -X*P(OXOR'3)OR "2, -X’OP(OXOR')OR", -X*NR'2C(O)R ", -X*S(O)R",
-X°C(O)R" and -X°S(O);R"* and/or 1 rachcal selected from -R'*, -X°OR, -X*SR*,
-X’S(O)R", -X’S(O) zR“. -XSC(O)R", -X’C(O)OR", -XSOC(O)R", _stRuRlz'
-X’NR'*’C(O)R", -X*NR'2C(O)OR", -X*’C(O)NRR"?, -X7$(0):NR“R"?, -X*NR'*S(O):R",
-X*NRZC(O)NR™R'? and -X°NRZC(NR'>)NR"*R ", and wathin R? and R* any aliphatic
moiety 18 unsubstituted or substituted further by 1 to 5 radicals independently selected from
cyano, halo, mitro, -NR'?R'?, -NR'*’C(O)R"?, -NR'2C(O)OR", -NR'*’C(O)NR'’R 2,
-NR'ZC(NR")NR“R'Z, -ORu. -SR“, -C(O)OR", -C(O)Ru, -OC(O)R“, -C(O)NR“R".
-S(O)zNR'zR'z, -NR'zS(O)zR'z, -P(O)(OR")OR“, -OP(O)(OR'Z)OR", _NRIIC(O)RIJ,
-S(O)R"® and -S(O):R", wheremn X°, R'2, R" and R" are as described above, with the proviso
that when X* 15 cyano and X? 18 -OR*, where R* 1s defined as -R', or -NHR", then any
gromatic ring system present within R' or R'® 18 not substituted further by halo,
(C.10)cycloalkyl, hetero(Ca.io)cycloalkyl, (Cs.10)aryl, hetero(Cs.jo)aryl, (Co.10)bicycloaryl or
hetero(Cg.19)bicycloaryl, with the proviso that only one bicyclic nng structure 1s present
within R?, R* or RY, and the N-oxide denvatives, prodrug denvatives, protected derivatives,
individual 1somers and mixtures of 1somers thereof, and the pharmaceutically acceptable salts
and solvates of such compounds and the N-oxide denvatives, prodrug denvatives, protected
denvatives, individual 1somers and mixtures of isomers thereof

A second aspect of the nvention 18 a pharmaceutical composiion which contuns a compound of
Forrmila I or their N-oxide denvatives, mdividual 1somers or muxture of somers thereof, or pharmaceutically
acceptable salts thereof, 1n admxture with one or more sutable excipients.

A third aspect of the invenhon 15 a method for treating a disease m an epumal 1 which inhibahon of
cathepsin S can prevent, whibit or amcliorate the pathology and/or symptomatology of the disease, winch
method compnses admunisterning to the ammal a therapeutically effective amount of compound of Formula { or a
N-oxade denvative, mndividun] 1somer or puxture of womers thereof, or a pharmaceuheally acceptable zalt
thereof

A fourth agpect of the invention 13 the processes for prepanng compounds of Forrmula 1 and the N-oxide
dervatives, prodrug denvatives, protected denrvatives, mdividual 1isomers and mixtures of 1somers thereof, and
the pharmaceutically acceptable salts thercof

DETAILED DESCRIPTION OF THE INVENTION

Definsions
Unless otherwise stated, the following terms used 1n the specificahon and claims are
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defined for the purposes of this Application and have the following meanings.

"Ahcychic” means a moety characterzed by arrangement of the carbon atoms 1n closed non-sromatic
nng structures baving properties resemblmg those of aliphatics and may be saturated or partlly unsaturated wath
two or more double or tnple bonds

"Aliphatic” means a moiety charactenzed by a strmight or branched cham armngement of the constituent
carbon atoms and may be saturated or parhally unssturated with two or more double or triple bonds

“Alkyl" represented by rteclf means a strught or branched, saturated or unsaturated, aliphatic rdical
having the number of carbon atoms mdicated (e.g , (Ci.g)alkyl mcludes methyl, ethyl, propyl, 1sopropyl, butyl,
sec-butyl, isobutyl, tert-butyl, vmyl, allyl, 1-propenyl, isopropeny], 1-butenyl, 2-butenyl, 3-butenyl,
2-methylallyl, ethynyl, 1-propynyl, 2-propynyl, and the hike) Alkyl represented along with another radical (c g,
&s m arylafkyl) means s strught or branched, saturated or unsstursted alphatic divalent radical having the
mumber of atoms mdicated or when no atoms we mdicated means a bond (e 5., (Ce10)aryCos)alkyl includes
phenyl, benzyl, phenethyl, 1-phenylethyl 3-phenylpropyl, and the ike)

"Alkylene”, unless indicated otherwise, means a straight or branched, saturated or unsaturated, aliphatic,
divalent mdical baving the number of carbon atorns mdicated (e g , (Cig)alkylene inchides methylene (-CHz),
ethylene (-CH,CHy), tamethylene (-CH,CH,CHr), tetramethylene (-CH,CH,CH/CH») 2-butemylene
(-CH,CH=CHCHy), 2-methyltetramethylene (-CH,CH(CH,)CH,CH;), pentamethylenc
(-CH;CH,CH;CH,;CHyr) and the like)

“Alkyhdene” means a straight or branched satursted or unsaturated, aliphanc, divalent rachcal having the
number of carbon atoms mdicated (¢ g. (Ci.g)alkyhdene includes methylidene (=CH;), ethyhdene (=CHCH,),
uopropylidene (=C(CH),), propyhidene (=CHCH;CH;), allyhidene (=CH'CH=CH;), and the hke)

"Ammno" means the radical -NH; Unless indicated otherwnse, the compounds of the mvention

contaning armno moteties mclude protected denvatives thereaf Suitable protecting groups for ammo moicties -

mclude acetyl, ferr-butoxycarbonyl, benzyloxycarbonyl, and the hke
"Ammal" includes lhumans, non-human mammals (¢ g, dogs, cats, rabbits, cattle,

horses, sheep, goats, swine, deer, and the like) and non-mammals (e g , birds, and the hke)
"Aromatic" means a moicty wherein the constituent atorns make up an unsaturated nng
system, all atoms n the nng system are sp* hybndized and the total number of p1 electrons 15

equal to 4mi2

"Aryl® means a monocyclic or fused bicychc nng assembly contaming the total number of nng carbon
atoms wndicated, wherein each ring 13 compnised of 6 nng carbon atoms and 13 aromatic or when fused with a
second rng forms an aromatc nng assembly For example, optionally substituted (Cq jo)ary] as used m this
Application includes, but 15 not hrmted to, biphenyl-2-yl, 2-bromophenyl, 2-bromocarbonylphenyl, 2-bromo-
S-fluorophenyl,  4-ferr-butylphenyl, 4-carbamoylphenyl,  4-carboxy-2-mtrophenyl,  2-chlorophenyl,
d-chlorophenyl, 3-chlorocarbonylphenyl, 4-chlorocarbonylphenyl, 2-chloro-4-floorophenyl, 2-chloro-
6-fluorophenyl,  4-chloro-2-mitrophenyl, 6-chioro-2-mtrophenyl,  2,6-dibromophenyl,  2,3-dichlorophenyl,
2,5-dichloropbenyl, 3,4-dichlorophenyl, 2-difluoromethoxypheny), 3,5-dimethyiphenyl, 2-ethoxycarbonylpbenyl,
2-fluorophenyl, 2-iodophenyl, 4-1opropylphenyl, 2-methoxyphenyl, 4-methoxyphenyl, 2-methylphenyl,
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3-methylphenyl, 4&-methylphenyl, 5-methyl-2-mtrophenyl, 4-methylsulfonylphenyl, naphth-2-yl, 2-mitrophenyl,
3-mtropbenyl, 4-mtrophenyl, 2,3,4,5,6-pentafluorophenyl, phenyl, 2-tmfluoromethoxyphenyl,
3-mfluoromethoxypheny], 4-tnfluoromethoxyphenyl, 2-mfluoromethbylphenyl,  3-influoromethylphenyl,
4-tnflucromethylphenyl, 2-tnfluoromethylsulfanylphenyl, 4-tnfluoromethylsulfanylphenyl, and the like
Optonally substtuted (Cgo)aryl as wsed m this Application mcludes 3-acetylphenyl,
3-tert-butoxycarbonylaminomethylphenyl, biphenyl-4-y!, 3-hydroxyphenyl, 4-hydroxyphenyl, 3-methoxyphenyl,
naphth-2-yl, 3-phenoxypbenyl, phenyl, and the like

"Bicycloaryl” means a bicyclic nng assembly contaming the number of rmg carbon atoms indicated,
wherein the nngs are Lnked by a single bond or fused and at least one of the nogs compnsmg the assembly 18
sromatic, and sny carbocychc ketone, thuoketone or wmunoketone denvative thereof (e.g., (Cs.io)bicycloaryl
mcludes cyclohexylphenyl, 1,2-dihydronaphthyl, 2.4-dioxo-1,2,3,4-tetrhydronaphthyl, indanyl, mdenyl,
1,2,3,4-tetrahydronsphthy), and the hie)

"Carbamoyl” means the radical -C(O)NH; Unless inchcated otherwise, the compounds of the mvention
contammng carbamoyl moietics nclude protected denvatives thereof Suitable protectmg groups for carbamoyl
moieties include acetyl, rert-butoxycarbonyl, benzyloxycarbonyl, and the bke and both the unprotected and
protected derivatives fall within the scope of the invention.

“Carbocyclic ketone dentvative™ menns a denivative contammng the moiety
—C(0)-

"Carboxy” the mdical -C(OYOH Unless indicated otherwise, the compounds of the invention
contaming carboxy moiches wclude protected denvatives thercof  Switable protecting groups for carboxy
moieties inclnde benzyl, fers-butyl, and the Like

"Cycloalkyl" means a saturated or partully unsatureted, monocychc, fused bicychic or bndged
polycychic nng assembly contauung the number of nog carbon atoms wdicated, and any carbocyclic ketone,
thioketons or 1mwoketone denvative thereof (eg., (Ciio)cycloalkyl includes cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclobexenyl, 2,5cyclohexadienyl, bicyclo[2.2 2]Joctyl, adamantan-1-y],
decahydronaphthyl, oxocyclohexyl, dioxocyclohexyl, tinocyclohexyl, 2-oxobicyclo[2 2 1jhept-1-yl, and the
like)

"Cycloalkylene™ means a divalent satursted or pertially unssturated, monocyclic nng or bndged
polycyclic g assembly contamng the momber of nng carbon atoms mdicated, and any carbocyclic ketone,
thioketone or mnoketone denvative thereof For example, the mstance wherem "R’ and R? together with the
carbon atom to which both R! and R? are sttached form (Cy)cycloalkylene™ meludes, but 1 not umted to, the

followng
i, bl
% 9
"Disease” specifically includes any unhealthy condition of an anmimal or part thereof
and includes an unhealthy condition that may be caused by, or mncident to, medical or
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vetennary therapy apphed to that ammal, 1 e , the "side effects” of such therapy

"Halo™ means fluoro, chloro, bromo or 10do

"Halo-substituted alkyl”, as an solated group or part of a larger group, means "alkyl” substituted by one
or more "halo” atoms, as such terms are defined m this Appbeahion Halo-substituted alkyl includes haloalkyl,
dihaloalkyl, mhbaloalkyl, perhaloalkyl and the hke (e g halo-substtuted (C,s)alky]! inchides chloromethyl,
dichloromethyl, diffuvoromethyl, mfluoromethyl, 2,22-tnfluoroethyl, perfluoroethyl, 2,2,2-mfluoro-
1,1-dichloroetiryl, and the like)

*Hetercatom moety” includes -N=, -NR-, -O-, -S- or -S{0);~, wherein R 13 hydrogen, (C,.galkyl or a
protectmg group.

"Heterocycloalkylene™ means cycloalkylene, as defined mn thus Application, provided that one or more
of the rmg member carbon atoms mdicated, 15 replaced by heteroatom moiety selected from -N=, -NR-, -O-, -S-
ot -S(0)s-, wheremn R 18 hydrogen or (C;.Jalkyl For example, the mstance wherein R' and R? together with the
carbon atom to which both R' and R? are attached form hetero(C; 4)cycloalkyl” mchides, but 15 not hnuted to, the
followng

g 0§ R

m which R 1s hydrogen, (C,.qalkyl, or a protecting group

"Heteroaryl™ means aryl, as defined i thus Application, provided that one or more of the nng carbon
atoms mdicated are replaced by a heteroatom moety selected from -N=, -NR-, -O- or -S-, wheremn R 18 hydrogen,
(C..9alkyl, a protecting group or represenis the free valence which serves as the point of attachment to a nng
mtrogen, and each nng 15 compnsed of 5 or 6 nng atoms For example, ophonally substituted hetero(Cs jo)aryl
as used m this Application includes, but 18 not hmited to, 4-ammno-2-hydraxypynmdin-5-yl, benzothiazol-2-yl,
1H-benzoumdazol-2-yl, 2-bromopynd-5-yl, 5-bromopynd-2-yl, 4-carbamoyltinazol-2-yl, 3-carboxypynd-4-yl,
5-carboxy-2,6-dimethylpynd-3-yl, 3,5-dumethylisoxazol-4-yl, 5-ethoxy-2,6-dimethylpynd-3-yl, 5-fluoro-
6-hydroxypynmdin-4-yl, fur-2-yl, fur-3-yl, 5-bydroxy-4,6-dimethylpynd-3-yl, 8-hydroxy-
$§,7-dimethylquinolin-2-yl, 5-hydroxymethylisoxazol-3-yl, 3-hydroxy-6-methylpynd-2-yl, 3-hydroxypynd-2-yl,
1H-wnudazol-2-yl, 1H-umdazol-4-yl, 1H-indol-3-yl, wothiazol-4-yl, wsoxazol4-yl, 2-methylfur-3-yl,
5-methylfor-2-yl, 1-methyl-1H-imdszol-2-yl, 5-methyl-34-nmdazol-4-yl, 5-methyhsoxazol-3-yl, 5-methyi-
2H-pyrazol-3-yl, 3-methylpynd-2-yl, 4-methylpynd-2-yl, S5-methylpynd-2-yl, &-methylpynd-2-yl,
2-methylpynd-3-y), 2-methylthiazol-4-yl, 5-mtropynd-2-yl, 2H-pyrazol-3-yl, 3H-pyrazol-4-yl, pyndazin-3-yl,
pynd-2-yl, pynd-3-yl, pynd4-yl, S5.pynd-3-yl-2H-[1,24]tnazol-3-yl, pynmdin-4-yl, pynmdin-5-yl,
1H-pymrol-3-yl, qumolin-2-yl, 1H-tetrazol-5-yl, thiazol-2-yl, thiezol-5-yl, then-2-yl, thien-3-yl,
2H-[1,2 A1tnazol-3-yl, 3H-[1,23]tnazol-4-yl, 5-tnfluoromethylpynd-2-yl, and the like Suitable protecting
groups include fert-butoxycarbonyl, benzyloxycarbonyl, benzyl, 4-methoxybenzyl, 2-mtrobenzyl, and the like
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Optionally substituted hetero{Cy ;o)aryl as used m this Apphcation to define R* mcludes benzofur-2-yl, fur-2-yl,
fur-3-yl, pynd-3-y, pynd-4-yl, quinol-2-yl, quinol-3-yl, thien-2-y!, thaep-3-yi, and the hke

"Heterobicycloaryl” means bicycloaryl, as defined in this Application, provided that one or more of the
nog carhon atoms wndicated are replaced by a heterortom maiety selected from -N=, -NR-, -O- or -S-, wheremm R
13 hydrogen, (C,.s)alkyl, a protecting group or represents the free valence winch serves as the pomnt of attachment
to a nng mtrogen, and any carbocychic ketone, thioketone or imnoketone denvative thereof For example,
optionally substituted hetero{Cs.1a)bicycloaryl as used tn this Apphication meludes, but 1s not imited to, 2-amino-
4-ox0-3,4-shydroptendm-6-yl, and the hke In general, the term heterobicycloaryl as used in this Apphcation
mchudes, for example, benzo[1,3]dioxol-5-yl, 3,4-dihydro-24-{1,8]naphthyndinyl, 3,4-dihydro-2H-qumohny],
2 A-dioxo-3,4-dibydro-2H-quunazolmyl, 1,2,3.4,5.6-hexahydrof2,2 forpyridinylyl, 3-oxo-
2,3-hhydrobenzo[ 1,4Joxazmy), 5,6,7,8-tctmhydroquinolmyl, and the hke

"Heterocycloalkyl” means cycloalkyl, as defined m this Apphcation, provided that one or more of the
nng carbon atoms indicated are replaced by a heteroatom mosety selected from -N=, -NR-, -O- or -S-, wherem R
18 hydrogen, (C,.¢)alkyl, a protecting group or represenis the free valence which serves as the point of attachment
to a nng mivogen, and any carbocyclic ketone, thioketone or imnoketone denvative thereof (e g., the term
hetero(Cs.j0)cycloalkyl cludes nmdazolidinyl, morpholinyl, prperazmyl, pipendyl, pyrralidnyl, pyrrolnyl,
qunuchdinyl, and the like) Suitable protecting groups include terr-butoxycarbonyl, benzyloxycarbanyl, benzyl,

-methoxybenzyl, 2-mitrobenzyl, and the ike Both the unprotected and protected denivatives fall withun the

scope of the mvention.

*Heteromonocyclic nog" means a saturated or partially unsaturated, monocychc rmg assembly
contaxmng the number of ning carbon atoms mdicated, as defined 1 this Apphcation, provided that one or more
ofﬂ:enngwbmnmmﬂ:umdmuphudbyomormlﬂnuWMﬁom -N= -NY>_, -O-or

-S-, wherein Y 13 hydrogen, alky), aryl, anylaliyl, C(=0)R", -C(=0)-OR" ox -so,n
"Heterobicyclic nog" means a saturated or partially unsaturated fused icychic or bndged polycyclic

nng assermbly contammg the mumber of ning carbon atoms inchcated, as defined m thus Application, provided that
ommnmofﬂnmgu:bmamlmdmhdmuphcedbymwmmwmm&om -N=,

NY'., -O- or -S-, wheremn Y* 15 hydrogen, alkyl, aryl, arylalkyl, -C(=0)-R"*, -C(=0)-0R " or so,n

"Hydroxy” means the radical -OH Unless indicated otherwise, the compounds of the
invention contamming hydroxy radicals include protected denvatives thereof. Suntable

protecting groups for hydroxy moicties include benzyl and the like

"Imunoketone denvative” means a denvative contaiming the moiety -C(NR)-, wherem R 1s hydrogen or
(Craalkyl

"Isomens” mean compounds of Formmuls I having 1dentical molecular formulse but differ in the nature or
sequence of bonding of their atoms or 1n the amangement of ther atoms m space Isomers that differ in the
armangement of their atoms 1n space are termed “stercoisomers™  Stereomomers that are not nurror images of one
snother are termed "diastercomers” and stereoisomers that are nonsupenmposable murror 1mages are termed
enantiomers” or sometimes "optical somers” A carbon atom bonded to four nontdentical substituents 18 termed
a "clhural center” A compound with one chiral center has two enanhomeric forms of opposite chrality 1s termed
2 "racemc mixture” A compound that has more thaa one chiral center has 2*' enantiomenc pars, where n 18 the
mumber of chural centers Compounds with more than one chural cepter may exist as ether an mdividual
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chastereomers or as a nuxture of diastereomers, termed a "diastereomenc mixture” When one chural center 15
present a stereoomer may be chamactenzed by the absolute configuration of that clural center Absolute
configuration refers to the arrangement 1n space of the substituents attached to the chural center  Enantbomers are
charactenzed by the sheolute configuration of therr chural centera and described by the R- and Ssequencing rules
of Cahmn, Ingold and Prelog. Conventions for stereochemical nomenclature, methods for the determunation of
stereochermstry and the separation of stereoisomers are well known wn the art (e g, see "Advanced Organic
Chemustry”, 4th echhon, March, Jerry, Jobm Wiley & Sons, New York, 1992) It 1z understood that the names
and illustration used n thus Applcation %0 deacribe compounds of Formula 1 are meant 10 be encompassed all
possible sterecisomers. Thus, for example, the name N-[1-(1-benzotinazol-2-yl-methanoyl)-propyl]-2-hydroxy-
3-phenylmethanesulfoayl-propronamde 15 meant 10 include (S)-N 1-(1-benzotinazol-2-yl-methanoyl)-propyl}-2-
hydroxy-3-phenylmethanesnifonyl-propionarude, (R)-N-[1-(1-berzotiuazol-2-yl-methanoyl)-propyl])-2-hydroxy-
3-phenylmethenesulfonyl-propionamude,  (R)-N-[(S)-1-(1-benzothuezol-2-yl-methanoyl)-propyi}-2-hydroxy-3-
phenylmethanesulfonyl-propronarmde, (S)-N{(R)-1(1-benzothiazol-2-yl-methanoyl)-propyl]-2-hydroxy-3-
pheaylmethanesulfonyl-propionanunde, (R)-N-{(R)-1<1-benzothiazol-2-yl-methanoyl)-propyl]-2-hydroxy-3-
phenylmethanesvifonyl-propionammde, N4{(5)-1-(1-benzotiuarol-2-yl-methanoyl)-peopyl}-2-hydroxy-3-
pheaylmethanesulfonyl-propionarmde, N-[(R)-1-(1-benzothizzol-2-yl-methanoyl)-propyl]-2-hydroxy-3-
phenylmethanesulfonyl-propionarmde, (S)-N-[(S)-1(1-benzothiazol-2-yl-methanoyl)-propyl]-2-hydroxy-3-
phenymethanesulfonyl-propionarmde and any muxture, racesmuc ar otherwise, thereof

"Ketone denvative” means a denvative contaming the motety -C(O)- For example, 1n
this Apphcation X? can be 2-acetoxy-azetidin-3-yl The “carbocyclic ketone denvative” of

this example of X> would be 2-acetoxy-4-oxo-azetidin-3-y} (see Table 3, C32)

"Nitro" means the radseal -NO,.

"Optonal” or "optionally” mecans that the subscquently described cvent or cucumstance may or may not
occur, and that the description includes mstances where the event or circumstance occurs and instances m which
it does not. For example, the phrese "wharem withun R® and R’ any alicyche or aromatic nng system may be
subshituted further by 1-5 racdicals ™ means that R? and R* may or may ot be substrtuted 1n arder to fall within
the scope of the invention.

“Oxoalky]” means alkyl, as defined above, wheren one of the mumber of carbon atoms indicated 1
replaced by an oxygen group (~0-), ¢ g , axa(Cy Jalkyl mcludes methoxymethyl, ctc

"N-oxude denvatives” means denvahves of compounds of Forrula I m which mtrogens are mn an
oxidized state (1 e , O-N) and which possess the desired pharmacological acivity

"Pathology” of a disease means the essential nature, causes and development of the
disease as well as the structural and functional changes that result from the disease processes

"Pharmaceutically acceptable” means that which 15 useful 1n prepanng a
pharmaceutical composition that 1s generally safe, non-toxic and neither biologically nor
otherwise undesirable and includes that which 15 acceptable for vetennary use as well as

human pharmaceutical use
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*Pharmaceutically acceptable salts” means saits of compounds of Farmula I which are pharmaceutwenily
acceptable, as defined above, and which poasess the desired pharmacological achvity  Such salts include acid
addition salts formed with inorgamc acuds such as hydrochlonc acid, hydrobronuc acid, sulfunc acid, mitne acid,
phosphonic acad, and the like, or wath organic acids such as acetic acid, propionic acid, hexanoic acid, heptanoic
acud, cyclopentanepropionic acyd, glycalic scid, pyruvic acid, lactic acid, mafonic acid, succiuc acid, malic acad,
maleic acyd, fumanc acid, tartatic acid, citnc acid, benxoic acid, 0-(4-hydroxybenzoyl)benzoic acid, cinnarmc
ecd, madehc ocid, methanesulfosc acid, ethanesuifomc acid, 1,2-cthapedisulfomc acud,
2-hydroxyethanesulfomc acid, benzenesulfonic acid, p-chlorobenzenesulfomc acid, 2-naphthalenesulfome acd,
p-toluenesulfonic acid, camphorsulfontc acwd, 4-methyfwcyclo[2 2 2Joct-2-ene-1-carboxylic acud, glucoheptonic
acud, 4,.4'-methylenebis(3-hydroxy-2-ene-1-carboxyhc acid), 3-phenylpropiomc acid, tnmethylacetic acid,
ferhary butylacetic acid, Iauryl sulfime acid, ghuicome acad, glutarmic acid, hydroxynaphthoic acid, salcyhc acid,
steang scid, rucome acad and the like

Phlarmsceutically acceptable salts slso mclude bese addition salty which may be formed when acidic
protons present are capsble of reacting with morganic or organic bases Acceptable morgamc bases inchude
sodmm hydroxide, sodium carbonate, potassium hydroxide, slummum hydroxide and calcrum hydroxide.
Acceptable orgamc  bages include ethanolamune, diethapolamune, tnethanolamme, tromethanmune,
N-methylglucamne and the hke

"Prodrug” means a compound which 18 convertible m vivo by metabolic means (e g. by hydrolyss) mwa
compound of Formula 1 For example an ester of a compound of Formula I containing & hydroxy group may be
convertible by hydrolyms m vivo to the parent molecule Alternatively an edter of a compound of Formuls 1
contammng & carboxy group may be convertible by hydrolysis in vivo to the parent molecule Swtable estery of
compounds of Formmla I contamng a hydroxy group, sre for example acemates, citrates, Iactates, tartrates
malonates, oxalstes, salicylates, propionates, succinates, fumarates, maleates, methylene-
bus-b-bhydroxynaphthoates, genhisates, uwethionates, di-p-toluoyltartrates, methanesulphonates, ethanesulphonates,
bemencsulphonates, p-toluencsulphonates, cyclohexylsulphamates and quinates Suitable esters of compounds
of Formula 1 contmuning a carboxy group, are for exampls those described by F J Lemmweber, Drug Metab. Res ,
1987, 18, page 379 An cspecially useful class of esters of compounds of Formula I contaxung a hydroxy group,
may be formed from acid moxeties selected from those described by Bundgaard etal , ] Med Chem., 1989, 32,
page 2503-2507, and melude substituted (arunomethyl)-berzoates, for example, dialkylamino-methylberzoates
i which the two alkyl groups may be jomed together and/or mterrupted by an oxygen atom or by an optionglly
substituted mitrogen atom, e g an alkylated mtrogen atom, more especially (morpbolino-methyl)benzoates, e g.
- or 4{morpholmomethyl)-benzoates, and (4-alkylpperazin-1-yl)benzoates, eg 3- or
4-{4-alkylpipernzin-1-yl)benzoates

"Protected denvatives” meam denvatives of compounds of Formula I in which a reactive site or mites
are blocked with protechng groups Protected denvayves of compounds of Formula 1 are useful m the
prepananion of compounds of Formula I or m themselves may be acuve cathepsin S mhibitors. A comprehenmive
list of switable protecting groups can be found m TW Greene, Protecting Groups i Orgamic Synthens, 3rd
edition, John Wiley & Sons, Inc 1999

"Therapeutically effective amount” means that amount which, when admunistered to an
amimal for treahng a disease, 1s sufficient to effect such treatment for the disease

I+
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"Thioketone denvative” means a denvative containing the motety -C(S)-
"Treatment” or "treating” means any admmstration of a compound of the present

invenhion and includes

(1) prevenhng the discase from occumng i an ammal which may be predisposed to the disease but does
not yet expenence or display the pathology or symptomatology of the discase,

2) mhibiting the disease 1n an amumal that 18 expenencmg or displaymng the pathology or symptomatology
of the diseased (1 ¢, arresting further development of the pathology and/or symptomatology), or

3) amehorating the disesse 1n an ammal that 13 expenencmg or duwplaymng the pathology or
symptomatology of the diseased (1 € , reversmg the pathology and/or symptomatology)

Nomenclature

The compounds of Formula | and the intermediates and staring matenals used in thewr prepamtion are
named 1n accordance with [UPAC rules of nomenclature in which the charactenstic groups have decreasing
prionty for citation as the prmcaple group as follows acids, ceters, anudes, cic  Alternatively, the compounds are
named by AutoNom 4 0 (Beilstemn Information Systems, Inc ) For example, a compound of Formula 1 wheremn
X? 18 hydroxy, R? 13 phenylmethencsulfonylmethy! and X' 18 -NHOR'YR)X? (in whach R' 15 hydrogen, R? 1
ethyl and X? 15 1-benzothiazol-2-yl-methanoyl), that 1s, 2 campound having the followmg structure

oS

=85

— - ([!)r ﬁ%b

.18 named (R)-N-{(S)-11-benzothiazol-2-yl-methanoyl)-propyl]-2-hydroxy-3-phenylmethanesulfonyl-

propionamde,

Presently Preferred Embodiments.
Whle the scope of the mvention 13 set forth in the Summary of the Invention, certain

aspects of the invention are preferred  For example, preferred 15 a compound of Formula I

m which
X' 18 -NHCR')YR)X? or -NHCHR'*)C(O)R™,
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X? 15 hydrogen, fluoro, -OH, -OR", -NHR" or -NR''R"® and X 15 hydrogen or X? and
X’ both represent fluoro;

X3 1s cyano, -CR'}RY)R'S, -CR®YOR®),, -CH,C(O)R'®, -CH=CHS(O):R?,
-C(O)CF;C(O)NRR’, -C(O)C(O)NR’R, -C(O)C(O)OR’, -C(O)CH,OR’,
-C(O)CH;N(R%)SO;R® or -C(O)C(O)R®, wheremn R? 18 hydrogen, (C14)alkyl,
(Cs-10)cycloalkyl(Co 6)alkyl, hetero(Ca.i0)cycloalkyl(Co-3)alkyl, (Ce-10)aryl(Cos)alkyl,
hetero(Cs.10)aryl(Cog)alkyl, (Co.i0)brcycloaryl(Cos)alkyl or
hetero(C.10)bicycloaryl(Co.¢)alkyl, R® 1s hydrogen, hydroxy or (Cy.¢)alkyl, or where X*
contams an -NRR® group, R® and RS together with the mitrogen atom to which they are both
attached, form hetero(Cs.io)cycloalkyl, hetero(Cs.io)aryl or hetero(Cg.o)bicycloaryl, R’1s
hydrogen or (C1-¢)alky! and R® 18 hydroxy or R” and R® together form oxo, R'® 15 hydrogen, -
X*, -CF3, -CF,CFaR? or -N(R®OR®, R® 15 hydrogen, halo, (C;.4)alky], (Cs.10)aryl(Co.c)alky] or
(Cs.10)heteroaryl(Co s)alkyl, wath the proviso that when X° 15 cyano, then X” 15 hydrogen,
fluoro, -OH, -OR* or -NR''R"® and X 15 hydrogen or X and X’ both represent fluoro,

X* compnses a heteromonocychc nng containmg 4 to 7 nng member atoms or a fused
heterobicychc ning system containing 8 to 14 nng member atoms and any carbocychic ketone,
mminoketone or thioketone dertvative thereof, with the proviso that when -X* 1s other than a
heteromonocyclic nng containing 5 ring member atoms, wherein no mare than two of the nng
member atoms compniaing the nng are heteroatoms, then X2 15 fluoro, -OH, -OR*, -NHR'’ or
-NR''R"® and X" 1s hydrogen or X2 and X’ both represent fluoro,

wherein within R®, X* or X* any alicyche or aromatic ning system 15 unsubstituted or
substituted further by 1 to 5 radicals independently selected from (Cy.¢)alkyl, (C1-)alkylidene,
cyano, halo, halo-substituted(C,.4)alkyl, nitro, -X°NR'*R*?, -X°NR'>*C(O)R"?,

_ "'NR"C(O)OR", -X’NR"C(O)NR"R", -X"'NR'ZC(NRH)NRHR' :’ -X’OR“, _XSSRIZ‘
-X’C(O)OR“, -st(O)Ru. -X’OC(O)R“, -X’C(O)NR"R". -X’S(O)zNRuR".
-X’NR'2S(0);R"?, -X°P(0O)(OR'*)OR"?, - X OP(O}OR'>)OR", -X*NR'’C(O)R "3, -X*S(O)R "
and -X’S(O);R"? and/or 1 radical selected from -R*, -X*0OR™, -X*SRY, -X*S(O)R™,
-X3S(0)R", -X*C(O)R", -X*C(O)ORY, -X°OC(O)R", -X*NRR"?, -X*NR"*C(O)R",
“X3NR'2C(0)OR", -X*’C(O)NR'*R 2, -X*S(0);NR"*R'?, -X°NR'?S(O),R ",
-X’NR"2C(O)NR"*R"? and -X*NR"’C(NR')NR'“R ', wherein X® 15 a bond or (C;.¢)alkylene,
R'2 at each occurrence mdependently 18 hydrogen, (C).¢)alky! or halo-substituted(C,).¢)alkyl,
R" 15 (C1.¢)alkyl or halo-substituted(C,.¢)alkyl, and R'* 18 (C;.10)cycloalkyl(Co-g)alkyl,
hetero(Cy.10)cycloalkyl(Co.s)alkyl, (Cs-10)aryl(Co-s)alkyl, hetero(Cs.10)aryl(Co)alkyl,
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(Co-10)icycloaryl(Co.g)alkyl or hetero(Csio)bicycloaryl(Co.¢)alkyl,

R' 15 hydrogen or (C).¢)alkyl and R? 1s selected from a group consisting of hydrogen,
cyano, _stRIlez’ -X’NR“C(O)R“, -XSNR"C(O)OR“, _Rlz’ -X’NR"C(O)NR“R",
_XSNRIIC(NRII)NRIIRIZ' _xSORIZ. -X"‘SR", _st(O)ORI z' -X’C(O)R“, -XSOC(O)R' z’
-XSC(O)NR"R", -X’S(OhNR"R". -X’NR"S(O);R“, -XSP(O)(OR")OR".
-X’OP(O)(OR")OR", _stRIzC(o)Rls' _sz(O)RIJ’ -X’S(O)zR", -R", -X’OR", -X’SR“.
-X?S(O)R™, -X’S(0)R", -X’C(O)R™, -X’C(O)ORY, -X’OC(O)R", -XNR"R"?,
-X"'NR"C(O)R", -X’NR"C(O)OR", -XSC(O)NR"RH, -X’S(O)zN'R"R'z, -X’NR"S(O);R“,
“X*NRC(O)NR“R'? and -X*’NR'2’C(NR')NRR'?, wheremn X5, R'2, R and R™ are as
defined above, or R' and R taken together with the carbon atom to which both R' and R? are
attached form (Cys)cycloalkylene or (Cs.s)heterocycloalkylene, wherein within said R2 any
heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or heterocycloalkylene 13
unsubstituted or substituted with 1 to 3 radicals mdependently selected from (Ci.¢)alkyl,
(C1-¢)alkyhidene, cyano, halo, halo-substituted(C, ¢)alkyl, mtro, -X°NR'?R", -X’°NR?C(O)R"?,
_stRIZC(O)ORIZ’ -X"'NRuC(O)NR“R“, -X"'NR“C(NR“)NR“R“, -XSOR“. -X"'SR",
-X’C(0)OR", -X’C(O)R", -X’OC(O)R", -X*C(O)NR*R"?, -X*S(O),NR'*R "3,

X NR"S(0):R"?, -X*P(O)(OR')OR"2, -X*OP(OXOR')OR?, -X°NR">C(O)R", -X*S(O)R",
-X°S(0);R" and -XC(O)R"?, wherem X°, R'? and R' are as defined above,

R? 18 (C;.g)alkyl or -CR®YR%)X®, wherem R 15 hydrogen or (C;.¢)alkyl and X515
selected from -X*NRZR'2, -XNRZC(O)R', -X*NRC(O)OR"?, -X*NR*C(O)NR'*R",
-X"‘NR“C(NR")NR“R", _stRlz. -X’SR", -x’C(O)OR'z, -X’C(O)R", -X’OC(O)R“,
-X’C(O)NR'’R™, -X*S(0):NR'?R'2, -X*NR'S(0);R"?, -X*P(O)(OR')OR",
_X’OP(OXOR')OR'2, -X’C(O)R", -X*NRC(O)R", -X’S(O)R", -X°S(O1R", -R™,
_stRM’ -X’SR“, -X’S(O)R", -XSS(O)zR“, -X’C(O)R", -X’C(O)OR", -X’OC(O)R“,
_stRuRlz' -X°NR! 2C(O)R", -X"'NR“C(O)OR", -st(O)NR"R“. -XSS(O)zNR"R“,
-X’NR“S(O);R", -X’NR'ZC(O)NR"'R“ and -XSNR"C(NR' I)NR“R" wheremn X’, RIZ' RY
and R"* are as defined above,

R* 1s selected from -X*NR!?R'2, -X*NR'’C(O)R"?, -X*NR'*C(O)OR"?,
_xlNRIZC(O)NRIZRIZ. _xlNRIZC(NRIZ)NRIIRIZ' _xlORlz’ _xlSRll. -st(O)ORI:,
-X’C(O)R", -X*OC(O)R", -X’C(O)NR'?R"?, -X*S(0),NR'*R"?, -X*NR'*S(O),R?,
-X*P(OXOR')OR', -X*OP(OXOR'})OR2, -X’C(O)R", -X*NR"2C(O)R", -X*S(O)R",
-X5S(0)R", -R", -XPOR", -X*SR ¢, -X®S(O)R "4, -X*S(O)R ", -X’C(O)RY, -X°C(O)OR",
X*0C(O)R™, -X*NRR", -X*NR'*C(O)R", -X*NR">C(O)ORY, -X’C(O)NR™R",
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-X'S(0):NR"R", -X"NR"35(0),R", -X*NR'’C(O)NR"R? and -X"NR'’C(NR'*)NR“R"?
wheremn X® 15 (C\g)alkylene and X%, R'%, R* and R are as defined above, with the proviso
that when X° 15 cyano and X? 15 -OR", where R* 1s defined as -R'4, then R'* 18
(Ca.10)cycloalkyl(C,¢)alkyl, hetero(Cs.10)cycloalkyl(C,.y)alkyl, (Ce.10)aryl(Ci)alkyl,
hetero(Cs. 0)aryl(Ci.s)alkyl, (Cs.10)bicycloaryl(C;¢)alkyl or
hetero(Cs.10)bicycloaryl(C).¢)alkyl,

R" 15 (Cs10)aryl, hetero(Cs.1o)aryl, (Cs1o)bicycloaryl or hetero(Cs.10)bicycloaryl;

R" 15 (Cy-e)alkyl, (C-10)cycloalkyl(Co g)alkyl, hetero(Cs.io)cycloalkyl(Co)alkyl,
(Ce-10)aryl(Cos)alkyl, hetero(Cs.jp)aryl(Cog)alkyl, (Co-10)bicycloaryl(Co.)alkyl or
hetero(Cs.to)bicycloaryl(Co¢)alkyl, with the proviso that when X> 18 cyano, then R'" 1
(Cre)alkyl, (Cs-10)cycloalkyi(Cg)alkyl, hetero(Cs.ig)cycloalkyl(Ci)alkyl,
(Cs-10)2ry)(Cy.¢)alkyl, hetero(Cs.i0)aryl(Crg)alkyl, (Cs-10)bicycloaryl(Cyg)alkyl or
hetero(Cy.10)bicycloaryl(C; s)alkyl,

R'® 15 hydrogen, (C1.s)alkyl, (Cs.i0)cycloalky{(Co)alkyl,
hetero(Cs.jo)cycloalkyl(Co g)alkyl, (Ce-10)aryl(Cos)alkyl, hetero(Cs.0)aryl(Co-c)alkyl,
(Cs.10)b1cycloaryl(Cos)alkyl or hetero(Cy.1o)bicycloaryl(Co)alkyl, with the proviso that when
X? 18 cyano, then R"® 15 (C}.¢)alkyl, (C3.10)cycloalkyl(C,s)alkyl,
hetero(C.i0)cycloalkyl(Cig)alkyl, (Cs-10)aryl(Cis)alkyl, hetero(Cs.i0)aryl(Ci.s)alkyl,
(Cs-10)bacycloaryl(C,)alkyl or hetero(Cy.10)bicycloaryl(Cy.¢)alkyl, and

R" and R together with the atoms to which R'” and R? are attached form
(Css)heterocycloalkylene, wheremn no more than one of the ring member atoms comprising
the ning 18 2 heteroatom selected from -NR?'- or —O-, wherem the ning 1s unsubstituted or
substituted with R%, wheremn R’ 15 as defined above, and R?' 5 hydrogen, -C(O)OR",
-C(O)R'?, -C(O)NR"R", -S(0);NR"?R"?, -S(O)R'? and -S(O):R", -S(O)R", -S(O):R",
-C(O)R", -C(O)OR", -C(O)NR'’R" and -S(O);NR'“R'?, wherem R'2, R'* and R arc as
defined above,

wherein within R%, R%, R'®, R'? and R"® any alicyclic or aromatic ning system 15
unsubstituted or substituted further by 1 to 5 radicals ndependently selected from (C;.¢)alkyl,
(Ci.g)alkyhdene, cyano, halo, halo-substituted(C,4)alkyl, nitro, X’NRR", -X*NRVC(O)R ",
-x’NR"C(O)OR". -X"’NR“‘C(O)NR”R'I, -X’NR"C(NR”)NR“R", _stRlz' _XSSRII'
-X’C(O)OR'2, -X5C(O)R"?, -X30OC(O)R", -X’C(O)NR'?R"?, -X%°S(O),NR'?R"?,
-X3NR'S(0):R", -X*P(O)(OR'HOR 2, -X*OP(OXOR')OR"?, -X*NR’C(O)R", -X°S(O)R",
-X’C(O)R" and -X*S(0)R"* and/or 1 radical selected from -R', -X°OR'4, -X°SR™,
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XSS(O)RY, -XS(O)R Y, -X3CO)RY, -X°C(O)OR™, -X’0C(OIR', -X>NRR"?,
“X3NRZC(O)R", -X*NRC(0)OR™, -X°C(O)NRR 2, -X*S(0);NR"R?, -X*NR'S(O),R",
-X*NR2C(O)NRMR'? and -X*NRC(NR')NR“R"?, and within R® and R* any aliphatic
mozety 1s unsubstituted or substituted further by 1 to 5 radicals mdependently selected from
cyano, halo, mtro, -NR'R'?, -NRC(O)R?, -NR'?C(O)OR'?, -NR"’C(O)NRR?,
NRZCQNR')NRR", -OR", -SR", -C(O)OR"?, -C(O)R'?, -OC(O)R"?, -C(O)NR'’R"?,
-S(0);NR"R"2, NR'3S(O),R", -P(O)OR'JOR "2, -OP(O)(OR'})OR ", -NRC(O)R",
-S(O)R" and -S(O),R", wherein X%, R'2, R'? and R are a5 described above, with the proviso
that when X? 15 cyano and X? 15 -OR*, where R* 18 defined as -R', or -NHR'Y, then any
aromatic rng system present within R' or R'® 15 not substituted further by halo,
(Cs-10)cycloalkyl, hetero(Cs.jo)cycloalkyl, (Ce.10)aryl, hetero(Cs.;o)aryl, (Cs.10)bicycloaryl or
hetero{Cs.10)bicycloaryl, with the proviso that only one bicyclic nng structure 1s present
withan RY, R* or R'%; and the N-made denvatives, prodrug denvatives, protected denvatives,
mdividual 1somers and mixtures of 1somers thereof, and the pharmaceutically acceptable salts
and solvates of such compounds and the N-oxade denvatives, prodrug denvatives, protected
denvatives, individual 1somers and mixtures of 1somers thereof

Preferred 15 a compound of Formula 1

m which —

X' 18 -NHCR")YR*)X or -NHCH(R'")C(O)R”,

X2 18 hydrogen, fluoro, -OH, -OR*, -NHR'® or -NR'’R"® znd X” 15 hydrogen or X? and
X both represent fluoro,

X* 15 -CRRR', -CR)(OR®),, -CH;C(O)R'®, -CH=CHS(O),R’,
-C(O)CF;C(O)NR’R?, -C(O)C(O)NR’R®, -C(O)C(O)OR?, -C(O)CH,0R?,
-C(O)CH;N(R®SO,R? or -C(O)C(O)R®, wheremn R® 1s hydrogen, (Ci.q)alkyl,
(Cs.10)cycloalkyl(Cs s)alkyl, hetero(Cs.ip)cycloalkyl(Co.3)alkyl, (Ce-10)aryl(Co-s)alkyl,
hetero(Cs.i0)aryl(Cos)alkyl, (Cs-10)bicycloaryl(Cos)alkyl or
hetero(C.0)bicycloaryl(Co.g)alkyl, R® 15 hydrogen, hydroxy or (Cy.g)alkyl, or where X
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contamns an -NR°R® group, R} and RS together with the mtrogen atom to which they are both
attached, form hetero(Cy.jo)cycloalkyl, hetero(Cs.io)aryl or hetero(Cs.jo)bicycloaryl, R’ 1s
hydrogen or (C1-¢)alkyl and R® 18 hydroxy or R’ and R® together form oxo, R'¢ 13 hydrogen, -
X*, -CF, -CF:.CF:R® or -NR®OR®, R? 15 hydrogen, halo, (Ci)alky!, (Cs-1o)aryl(Co.s)alkyl or
(Cs-10)heteroaryl(Cog)alkyl,

X* compnises a heteromonocychic nng containing 4 to 7 nng member atoms or a fused
heterobicychic nng system containing 8 to 14 nng member atoms and any carbocyclic ketone,
imnoketone or thioketone denvative thereof, with the proviso that when -X* 1s other than a
heteromonocyclic nng containing 5 nng member atoms, wherein no more than two of the nng
member atoms compnsing the nng are heteroatoms, then X2 18 fluoro, -OH, -OR*, -NHR"® or
-NR'"R'® and X 18 hydrogen or X? and X’ both represent flucro,

wheremn within R3, X° or X! any ahcyclic or aromatc nng system 15 unsubstituted or
substituted further by 1 to 5 radicals independently selected from (C).g)alkyl, (Ci.¢)alkylidene,
cyano, halo, halo-substituted(C; 4)alkyl, nitro, -X>NR'*R'?, -X°NR'?*C(O)R",
-X’NR"C(O)OR", -XSNR“C(O)NRHR". -X’NR'ZC(NR'Z)NRHRII, -XSOR'Z, _szRlz’
-X’C(O)OR'Z, -X’C(O)R“, —X’OC(O)R“, -X’C(O)NR“R". -X’S(O)zNR“R“,
-X°NR'2S(0):R ", -X*P(O)(OR'?)OR ', -X’OP(OXOR')OR'?, -X>NR'*C(O)R", -X*S(O)R "
and -X*S(O),R'? and/or 1 radical selected from -R'*, -X°OR ', -X*SR', -X*S(O)R"*,
-X’S(0)R", -X*C(O)R!, -X’C(O)OR™, -XOC(O)R", -X°’NR“R"?, -X*NR"2’C(O)R",
-X*NR™C(0)OR™, -X*C(O)NRVR'?, -XS(OX:NR“R "2, -X*NR'?S(0),R ",
X*NRZC(O)NRMR'? and -X"NR'’C(NR')NRR'?, wherein X* 1s a bond or (C).¢)alkylene,
R" at each occurrence mdependently 18 hydrogen, (Ci.¢)alky! or halo-substituted(Cy.s)alkyl,
R" 15 (C1.6)alkyl or halo-substituted(C, g)alkyl, and R'* 18 (C3.j0)cycloalkyl(Co.q)alkyl,
hetero(Cs.-i0)cycloalkyl(Coa)atkyl, (Ce.10)aryl(Co)alkyl, hetero(Cs.10)aryl(Co.s)alkyl,
(Cs-10)bicycloaryl(Co)alkyl or hetero(Cy-10)bicycloaryl(Co s)alkyl,

R! 15 hydrogen or (C.s)alkyl and R? 15 selected from a group consisting of hydrogen,
cyano, -X’NR'R", -X*NR'’C(O)R"?, -X*NR"2C(O)OR ", -X°R", -X*’NR'’C(O)NR'’R"?,
-X"'NR"C(NR")NR"R“, -X’OR“, -X’SR", -XSC(O)ORH, -X’C(O)R'z, -XSOC(O)R“,
“X*C(O)NR'R"Z, -X°S(ORNR"R"2, -X*NR'?S(0);R"?, -X*P(O)OR'*)OR",
-X°OP(O)(OR'YOR ", -X°NR'*C(O)R", -XS(O)RP, -X*S(O):R %, R, -X*OR'*, -X°SR*,
“XS(O)R™, -X3S(O)RY, -X’C(O)RY, -X°C(O)OR", -X*OC(O)R", -X*NR"“R",
-X’NR"C(O)R". -X’NR”C(O)OR", -XSC(O)NR"R“, -XSS(O);N'R"R". -X’NR"S(O):R",
-X*NR™C(O)NR"R'? and -X*NR'’C(NR'>)NRR '?, wherein X5, R'2, R'? and R are as
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defined above, or R' and R? taken together with the carbon atom to which both R* and R? are
attached form (Cy.s)cycloalkylene or (Cs.g)heterocycloalkylene, wherein within said R? any
heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or heterocycloalkylene is
unsubshtuted or substituted with 1 to 3 radicals independently selected from (C;.¢)alkyl,
(Cr.¢)alkyhdene, cyano, halo, halo-substituted(C).4)alkyl, mtro, -X*NRR", -X*NR'*C(O)R 2,
-X"'NR“C(O)OR", -X’NR"C(O)NR"R", -XSNR"C(NR")NR“R". _stRlz. _xSSRII'
-X’C(O)OR' 2 _st(O)Rlz, -X’OC(O)R“, -X’C(O)NR' zRu. -X"‘S(O) 1NR“R' z’
-X*NR'2S(0):R "2, -X*P(O)(OR'?)OR ", -X’0OP(OXOR'>)OR", :X’NR*C(O)R"?, -X*S(O)R",
-X*S(0):R" and -X’C(O)R", wheren X, R'? and R' arc as defined above;

R* 15 -CREYR%)X®, wherem R%15 hydrogen or (Cy.¢)alkyl and X® 1s selected from
XNR'IR, -X*NR2C(O)R"?, -X*NR’C(O)OR", -X*NR'?C(O)NR!’R "2,
_stRlzC(NRI I)NRIIRIZ' -X50ORY, _xSSRﬂ’ -X’C(O)OR“, -X’C(O)R' 2 -X’OC(O)R",
-X’C(O)NR“R’ z’ -X’S(O)zNR"R". -X’NR"S(O);R", -X"‘P(O)(OR' I)ORIZ’
-XSOP(O)(OR'I)ORIZ, -st(O)R"". -XSNR"C(OJR' 3' -X"'S(O)R' 3' -X’S(O);R' :. -R“,
-X*0OR™, -X*sR™, -X’S(O)R", -X*S(0)R ', -X°C(O)R", -X°C(O)ORM, -X’OC(O)R™,

* XSNRMR'Z, XSNRC(O)RM, -X*NRC(O)OR Y, -X*C(O)NR R 2, -X*S(0)2NR 'R 2,

“X*NR"S(O):R", -X*NR'2C(O)NRR" and -X*NR'?’C(NR'*)NR'*R'? wherein X°, R'?, R
and R" are as defined above,

R* 15 selected from -X*NR "R, -X'NR"’C(O)R ", -X*NR'*C(O)OR",
_xlNRllC(O)NRIZRII. _XINRIZC(NRIZ)NRIZRII' -x.OR“, _xlswz' -st(O)ORu,
-X*C(O)R"?, -X*OC(O)R", -X’C(O)NR'*R", -X"S(0);NR’R", -X"NR'?S(0)R "2,
-X*P(OXOR*)JOR", -X"OP(OXOR'*)OR", -X*C(O)R", -X"NR"'C(O)R", -X"S(O)R",
_X*S(0)RP, R"™, X*ORY, -X*SR", -X*S(O)R', -X*S(OXR™, -X°C(O)R", -X’C(O)OR",
“X*OC(O)R", -X*NR"R", —X'NR“C(O)R“, -X*NR'?C(O)OR", -X’C(O)NR“R“,
-X'S(O):NR"R". _xIN-RIZS(OhRM’ _x!NRﬂC(O)NRMRIZ and _xlNRlzc(NRIZ)NRMRII
wheremn X® 18 (C)¢)alkylene and X3, R'2, R'® and R" are as defined above;

R" 18 (Ce-10)ary], hetero(Cs.io)aryl, (Cs.10)bicycloaryl or hetero(Cg.ig)bicycloaryl,

R'” 15 hydrogen, (C1.¢)alkyl, (Cs.i)cycloalkyl(Co.e)alkyl,
hetero(Cs-1o)cycloalkyl(Co-s)alkyl, (Ce-10)aryl(Co-g)alkyl, hetero(Cs.i0)aryl(Cos)alkyl,
(Cs.10)bicycloaryl(Cos)alkyl or hetero(Cs.10)bicycloaryl(Cog)alkyl,

R'® 15 (C.6)alkyl, (C.10)cycloalkyl(Co.s)alkyl, hetero(Cy.io)cycloalkyl(Co.c)alkyl,
(Ce10)aryl(Cog)alkyl, hetero(Cs.10)aryl(Cos)alkyl, (Co-10)bicycloaryl(Co¢)alkyl or
hetero(Cy.10)bicycloaryl(Co.¢)alkyl, and
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R" and R?® together wath the atoms to which R'® and R? are attached form
(Cs.g)heterocycloalkylene, wherein no more than one of the nng member atoms compnsing
the ring 1s a heteroatom selected from -NR?'- or -O-, wherem the ning 1s unsubstituted or
substituted with R', wherein R’ 15 as defined above, and R*' 15 hydrogen, -C(O)OR'?,
-C(O)R'?, -C(O)NR'’R?, -S(O);NR'R'?, -S(O)R"? and -S(O):R", -S(O)R'*, -S(O)R",
-C(O)R", -C(O)OR™, -C(O)NR'?R' and -S(O);NR"R'?, wheremn R', R'® and R'* arc as
defined above;

wherein within R®, R%, R®, R'” and R'® any alicychic or aromatic ning system 1s
unsubstituted or substituted further by 1 to 5 radicals independently selected from (Cy.6)alkyl,
(Ci.¢)alkylidene, cyano, halo, halo-substituted(Cy_¢)alkyl, mtro, -X*NR'’R'?, -X*NR'*C(O)R"?,
-X’NR"C(O)OR“, ] SNR“C(O)NR':RH. -X’NRHC(N'R")NR}’R“, X’OR™, -X’SR"?,
-XSC(O)OR", -X’C(O)R". -X’OC(O)R". -XSC(O)NR"R", -X’S(O)zNR'zR",
-X5NR'?S(0),R ", -X*P(O)(OR')OR"?, -X’OP(OXOR'HOR"?, -X*NR*C(O)R", -X*S(O)R",
-X3C(O)R" and -X°S(O),R" and/or 1 radical sclected from -R'*, -X’OR™, -X*SR",
-XSS(O)R“, -XSS(O) R _st(O)RM. -X’C(O)OR", -XSOC(O)R“. XNRMR™,
-X’NR"C(O)R". -XSNR'ZC(O)OR", -X’C(O)NR"R“, -X’S(O)zNR"R", -XSNR"S(O)zR“,
-X°NR"C(O)NRMR'? and -X*NR?’C(NR'})NRR*?, and withun R? and R* any aliphatic
moiety 13 unsubstituted or subgtituted further by 1 to 5 radicals independently selected from
cyano, halo, mtro, -NR'2R"?, -NR'2C(O)R", -NR*C(O)OR ', -NR'*C(O)NR'*R"?,

NR! ’C('NR")NR'ZR“. -OR", SR, -C(O)OR". -C(O)R". -OC(O)R™, -C(O)NR'’R",
_S(O)XNR"R™, -NR"S(0):R"%, -P(O)(OR })OR %, -OP(O)OR'2)OR"?, -NR"C(O)R",
-S(O)R™ and -S(O):R", wheren X*, R'?, R™ and R'* are as descnbed above, with the proviso
that only one bicyclic nng structure 18 present within R%, R* or R'*, and the N-oxide
denvatives, prodrug denivatives, protected denvatives, mdividual 1somers and mixtures of
1somers thereof, and the pharmaceutically acceptable salts and solvates of such compounds
and the N-oxide denvatives, prodrug denvatives, protected denivatives, mdividual 1somers and
mixtures of isomers thereof

Preferred 1s a compound of Formula I

3



15

25

WO 02098850 PCT/US02/17411

1 which

X' 18 -NHCR'YRH)X? or -NHCH(R'*)C(O)R®,

X2 18 hydrogen, fluoro, -OH, -OR* or -NR'"R'® and X7 15 hydrogen or X and X’ both
represent fluoro,

X8 cyano, .

wherein within X any alicychic or aromatic ring system 1s unsubstituted or substituted
further by 1 to 5 radicals independently selected from (C,.¢)alkyl, (Ci.¢)alkyhdene, cyano,
halo, halo-substituted(Cy.4)alkyl, mtro, -X°NR'’R", -X*NR"’C(O)R"?, -X*NR'>*C(O)OR ",
-X’NR"C(O)NR"R", -X’NR"C(NR")NR"R". -X’OR“, _szRlz' -X’C(O)OR“,
-XsC(O)R", -X’OC(O)R' z. -X’C(O)NR“R“, -XSS(O)zNRI lez’ -X’NR'ZS(O)zR'z.
“X3P(OXOR'*OR?, -X*OP(O)}OR')OR?, -X*NR'*C(O)R", -X*S(O)R" and -X*S(O).R"*
and/or 1 radical selected from -R", -X°0OR', -X*SR", -X’S(O)R", -X’S(O),R", -X*’C(O)R",
X’C(O)OR™, -X°OC(O)R™, -X*NR“R", -X*NRZC(O)R", -X*NR"*C(O)OR™,
-X’C(O)NR'R", -X°S(0).NR*R"?, -X*NR'*$(0);R", -X*NR'?C(O)NR'“R"? and
“X’NR¥*C(NR*)NR'“R'?, wherem X 18 a bond or (C,.¢)alkylene, R'Z at each occurrence
mdependently 15 hydrogen, (Cy.¢)alkyl or halo-substituted(C.¢)alkyl, R'* 18 (Cy.¢)alkyl or
halo-substituted(C.¢)alkyl, and R' 15 (Cs.10)cycloalkyl(Co-s)alkyl,
hetero(Cs.10)cycloalkyl(Co-s)alkyl, (Ce-10)aryl(Cos)alkyl, hetero(Cs 10)aryl(Cos)alkyl,
(Co-10)bicycloaryl(Co)alkyl or hetero(Cy.10)bicycloaryl(Co ¢)alkyl,

R' 15 hydrogen or (C,.¢)alkyl and R? 1s selected from a group consisting of hydrogen,
cyano, -X’NR¥R", -X*NR'*C(O)R"2, -X*NR2C(O)OR 2, -X°R "2, -X°NR"2C(O)NR'’R ",
XNRCINR'HYNRPR'2, -X°0R"?, -X5SR 2, .X C(O)OR"?, -X*C(O)R'?, -X OC(O)R ",
-X°C(O)NR'’R™, -X’S(0):NR'’R"?, -X°NR'2S(0);R"?, -X*P(O)(OR'})OR'?,
-X30P(0O)(OR')OR™, -X*NR'IC(O)R", -X*S(O)R'3, -X’S(O):R"3, -R", -X°OR™, -X’SR™,
-X’S(O)R“, -XSS(O)zR". -X’C(O)R", _st(O)ORM. -XSOC(O)R", -X"‘NR“R",
-X*NR"2C(O)RY, -X*NR'2C(0)OR", -X’C(O)NR'?R'?, -X*S(0),NR"‘R"?, -X*NR'2S(O)R",
-X*NRC(O)NR"R!? and -X*NR"*C(NR'*)NR“R'?, wherem X?, R'>, R" and R' are as
defined above, or R’ and R? taken together with the carbon atom to wiich both R' and R? are
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attached form (Cy s)cycloalkylene or (Cag)heterocycloalkylene, wheren withun smd R? any
heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloatkylene or heterocycloalkylene is
unsubstituted or substituted with 1 to 3 radicals independently selected from (C;.)alkyl,
(Ci)alkylidene, cyano, halo, halo-substituted(Cy-¢)alkyl, mitro, -X*NR'’R'2, -X>NR'?C(O)R "2,
-X’NR"C(O)OR”. -XsNR'zC(O)NRuR", -X’NR'ZC(NR'Z)NR'ZR". -X’OR”, _szRlz.
-X’C(O)OR“, -X’C(O)R", -X’OC(O)R". _st(O)NRIzRu’ -x’S(O)'zNR'zR“,
-X’NR'*8(0)R ", -X*P(OXOR'})OR "2, -X*OP(OXOR')OR "2, -X*NR"*C(O)R", -X’S(O)R",
-X>S(O);R" and -X’C(O)R"?, wheremn X5, R'? and R" are as defined above,

R? 18 -CRORE)X®, wheremn R® 18 hydrogen or (Cy.s)alkyl and X® 15 selected from
-X"'NR"R“, -X’NR“C(O)R“, -X“'NR”C(O)OR“, R ""NR“C(O)NR"R“,
-X’NR“C(NR")NR' 2R12. _xSORIZ’ _XSSRIZ' -X’C(O)OR' z. -XSC(O)R'z, -XSOC(O)Ru,
-X’C(O)NRR?, -X*S(0),NR*R"?, -X°NR?S(ORR"?, -X*P(OXOR'})OR",
-X*OP(O)XOR'})OR?, -X’C(O)R", -X*NR"2C(O)R?, -X*S(O)R"?, -X*S(O):R"?, R,
_stRu' -X"'SR", -x’S(O)R", -XSS(O);R", -X’C(O)R“, -X’C(O)OR", -XSOC(O)R".
XSNRMRZ, XNRZC(O)RY, -X*NR2C(0)OR ", -X°C(O)NRR'?, -X*S(O):NR“R "2,

R SNR'IS(O);_R", -XSNR“C(O)NR"R“ and -X’NR"C(NR")NR"R“ wheremn xs. Rll' R"?
and R'* are as defined above,

R* 15 selected from -X*NRR", -X*NR'2C(O)R "2, -X*NR'*C(O)OR"?,
-X'N'R“C(O)NR“R“, -X'NR"C(NR")NR"R”, _XIORIZ. -X'SR'Z. -X’C(O)OR",
-X’C(O)RY, -X*OC(O)R", -X’C(O)NR'?R", -X*S(0);NR'*R", -X*NR?S(0):R"?,
-X*P(OXOR'}HOR'?, -X*OP(O)(OR'})OR, -X°’C(O)R", -X*NR'ZC(O)R", -X*S(O)R",
-X"$(0);RP, -RY, -X"ORY, -X*sR™, -X*s(O)R™, -X*S(O)R", -X’C(O)R", -X*C(O)OR™, -
-X'OC(O)R“, -X'NR“R". -X'NR"C(O)R“, -X'NR"C(O)OR", -XSC(O)NR"R",
-X‘S(O)zNR"'R“. -X'NRHS(O)zR", -X'NR“C(O)NR"R“ and —X"NR"C(NR")NR"R"
wherein X% 15 (Cy¢)alkylene and X°, R'2, R" and R** are as defined above, with the proviso
that when X 18 cyano and X? 18 -OR®, where R* 15 defined as -R', then R 15
(Crro)cycloalkyl(Cy.¢)alkyl, hetero(Cs.10)cycloalkyl(Ci.y)alkyl, (Cs-10)aryl(Cs.s)alkyl,
hetero(Cs.10)aryl(C;.s)alkyl, (Cs10)bicycloaryl(Ci.¢)alkyl or
hetero(Cs.i0)bicycloaryl(C,.¢)alkyl,

R is (Cs.10)aryl, hetero(Cs.i0)aryl, (Cs.i0)bicycloaryl or hetero(Cy.ig)bicycloaryl,

R'7 15 (C1.9)alkyl, (Cs.10)cycloalkyl(C.¢)alkyl, hetero(C.io)cycloalkyl(Ci.s)alkyl,
(Cé-10)aryl(Ci-g)alkyl, hetero(Cs.o)aryl(C;.s)alkyl, (Co10)brcycloaryl(Ci.s)alkyl or
hetero(Cg.10)brcycloaryl(C, g)alkyl,



10

15

25

30

WO 02/098850 PCT/US02/17411
-22-

R'® 18 (Ci.6)alkyl, (C3-10)cycloalkyl(Cyg)alkyl, hetero(Cs-jo)cycloalkyl(Ch.q)alkyl,
(Cs-10)aryl(Ci6)alkyl, hetero(Cs.10)aryl(Ci.)alkyl, (Co.10)bicycloaryl(C;.¢)alky! or
hetero(Cs- 10)bicycloaryl(C ¢)alkyl, and

R'? and R® together wath the atoms to which R'® and R? are attached form
(Cag)heterocycioalkylene, wherein no more than one of the nng member atoms compnsing
the ning 15 a heteroatom selected from -NR?'- or -O-, wherem the nng 15 unsubstituted or
substituted with R', wherein R! 15 as defined above, and R?' 15 hydrogen, -C(O)OR 2,
-C(O)R", -C(O)NR"R“, -S(O);NR“R", -S(O)R" and -S(O) R, -S(O)R", -S(O)zR",
-C(O)RY, -C(O)OR™, -C(O)NR"*R'? and -S(O);NR!“R'?, wheremn R'%, R"* and R"* are as
defined above,

wheremn within R?, R4, R, R and R'® any alicychc or aromatic ning system 1s
unsubstituted or substituted further by 1 to 5 radicals independently selected from (C;.¢)alkyl,
(C1-¢)alkyhidene, cyano, halo, halo-substituted(C,.4)alky), mtro, -X*NR'?R'?, -X*NR"2C(O)R 2,
-XSNR“C(O)OR“. -X’NR“C(O)NR“R“, -XSNR"C(NR“)NR“R", _stRlz, _szRIz'
-X°’C(O)OR", -X°C(O)R"2, -X?0OC(O)R'?, -X°C(O)NR?R'?, -X*S(O),NR'*R"?,
-X*NR"2$(0):R ", -X°P(OXOR')OR"?, -X’0OP(O}OR'?)OR ', -X°NR'*C(O)R", -X’S(O)R",
-X*C(O)R" and -X*S(0):R"* and/or 1 radical selected from -R', -X°0OR"4, -X°SR,

- _xss(o)RM’ -XSS(O))R“, -st(O)R“, -XSC(O)OR“, -X’OC(O)RM, -XSNR"R':,

-X°NR"C(O)R", -X’NR"’C(O)OR", -X°C(O)NR“R"?, -X°S(O)NRR'?, -X°NR'?S(O):R"*,
-X*NR"*C(O)NRMR"? and -X*NR?C(NR'>)NR'*R'%; and withm R? and R* any aliphatic
moiety 18 unsubstituted or substituted further by 1 to 5 radicals independently selected from
cyano, halo, nitro, -NR'’R", -NR"’C(O)R"™, -NR"’C(O)OR"?, -NR'*C(O)NR"’R",
NRZC(NR')NR'?R™2, -OR'?, -SR'?, -C(O)ORY, -C(O)R", -OC(O)R"?, -C(O)NR"’R",
-S(0)NR'*R", -NR'?8(0):R"2, -P(O)OR'})OR?, -OP(OXOR'?)OR"?, -NR"*C(O)R",
-S(O)R" and -S(O);R"?, wheremn X°, R'2, R" and R'* are as described above, with the proviso
that when X? 15 -OR", where R* 15 defined as -R'*, or -NHR'®, then any aromatic nng system
present within R or R" 15 not substituted further by halo, (Cs.10)cycloalkyl,
hetero{C;.10)cycloalkyl, (Ce.10)aryl, hetero(Cs.i0)aryl, (Cs-10)bicycloaryl or
hetero(Cgj0)bicycloaryl, with the proviso that only one bicyclic ring structure is present
within R3, R® or R"%; and the N-oxide denvatives, prodrug denvatives, protected derivatives,
mdividual 1s5omers and mixtures of 1somers thereof, and the pharmaceutically acceptable salts
and solvates of such compounds and the N-oxide denvatives, prodrug denvatives, protected
denvatives, individual 1somers and mixtures of 1somers thereof
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Preferred 1s 2 compound of Formula 1

mn which

X' 18 -NHCR'{R)X’ or -NHCH(R *)C(O)R™;

X2 15 -OH, -OC(O)NR'?R"? or -OC(O)R", wheremn R'? and R'* are a8 defined below,

X’ 15 cyano, -CRRYR'S, -CR®(OR®),, -CH;C(O)R'¢, -CH=CHS(O):R’,
-C(O)CF;C(O)NR'R?, -C(O)C(O)NR’RS, -C(O)C(O)OR?, -C(O)CH,OR’,
-C(O)CH;NR®)SO;R® or -C(O)C(O)R®, wheremn R? 18 hydrogen, (Ci)alkyl,
(Cs10)cycloalkyl(Co.g)alkyl, hetero(Cs.io)cycloalkyl(Cos)atkyl, (Ce.10)aryl(Cog)ulkyl,
hetero(Cs.10)aryl(Co.s)alkyl, (Co.1g)bicycloaryl(Cog)alkyl or
hetero(Cg.10)b1cycloaryl(Cos)alkyl, R® 15 bydrogen, hydroxy or (Cy.¢)alkyl, or where X
contuns an -NRR® group, R® and R together with the mtrogen atom to which they are both
attached, form hetero(Cs.i0)cycloalkyl, hetero(Cs.io)ary! or hetero(Cg.1o)bicycloaryl, R’ 1s
hydrogen or (C4)alkyl and R® 15 hydroxy or R’ and R® together form oxo, R'® 18 hydrogen, -
X!, -CF;, -CF2CF;R’ or -N(R®OR®, R? 15 hydrogen, halo, (C).4)alkyl, (Cs.i0)ary{Co-s)alky! or
(Cs.io)heteroaryl(Cog)alkyl,

X* compnses a heteromonocyclic nag containing 4 to 7 nng member atoms or a fused
heterobicychc nng system containing 8 to 14 nng member atoms and any carbocyclic ketone,
iminoketone or thioketone denvative thereof,

wherein within R%, X® or X* any alicyclic or aromatic ning system 15 unsubstituted or
substituted further by 1 to 5 radicals mdependently selected from (C,.q)akkyl, (C)¢)alkylidene,
cyano, halo, halo-substituted(Ci.«)alkyl, mtro, -X>’NR'2R", -X’NR'2C(O)R"?,
-X’NR“C(O)OR'!, -X’NR“C(O)NR"R“, -X’NR'ZC(NR'Z)NRHRH. -XSOR'I, -X*SR! z’
-XSC(O)OR", -XSC(O)R“. -X’OC(O)R", -XSC(O)NR' IRIZ' -X’S(O)zNR"R",
-X*NR'?$(0);R"2, -X*P(OXOR')OR", -X*OP(O)(OR'})OR", -X*NR2C(O)R", -X*S(O)R"
and -X*S(0);R" and/or 1 radical selected from -R'4, -X*OR'4, -X’SR 4, -X*S(O)R",
-XIS(0):R", -X°C(O)R", -X’C(O)OR ", -XOC(O)R ", -X*NR“R 2, -X*NR'’C(O)R"*,
“X*NR'2C(O)OR", -X5C(O)NR'R 2, -XS(0),NR“R"?, -X*NR'2S(0),R ",

32



15

20

WO 02098850 PCT/US0217411
-24-

“X*NR"? C(O)NR'R'? and -X*NR"*C(NR')NR"“R "2, wherein X? 15 a bond or (C).g)alkylene,
R'? at each occurrence mdependently 18 hydrogen, (Ci.¢)alkyl or halo-substituted(C, ¢)alkyl,
R" 15 (Cs)alkyl or halo-substituted(C:.s)alkyl, and R" 18 (C;.j0)cycloalkyl(Cog)alkyl,
hetero(Cs.10)cycloalkyl(Co.3)alkyl, (Ce.10)aryl(Cos)alkyl, hetero(Cs.10)aryl(Co.s)alkyl,
(Ca.10)brcycloaryl(Co.)alkyl or hetero(Cs. g)bicycloaryl(Cog)alkyl,

R! 18 hydrogen or (C,.¢)alky! and R? 18 selected from a group conmsting of hydrogen,
cyano, -X°NR'R", -X*NRC(O)R"?, -X*NRPC(0)OR'2, -X°R", -X*NR2C(O)NR'*R"?,
-X’NR"C(NR' z)NR"Ru, X50R! z’ _szRIz' -X’C(O)OR' z, -X"‘C(O)Ru, -X’OC(O)R“,
-X*C(O)NR'R'?, -X°S(0);NR'?R"?, -X*°NR*S(O),R 2, -X*P(O)(OR'*)OR"?,
-X’0OP(O}OR')OR", -X°NR2C(O)R", -XS(O)R", -X’S(O)R", -RY, -X°0OR', -X°SR ",
-X*’S(O)RY, -X*S(ORR', -X*C(O)R", -X*C(O)OR™, -X*OC(O)R", -X°NR"R",
-X’NR“C(O)R“, -X’NR"C(O)OR", -X’C(O)N'R' 2p! z' -XSS(O)zNR"Ru, _stRIzs(o)zki 4'
-X’NR"C(O)NR“R“ and -X’NR"CNR'W"R". wherein X’, R“, R" and R™ are as
defined above, or R! and R? taken together with the carbon atom to which both R' and R? are
attached form (C; s)cycloalkylene or (Cy.5)heterocycloalkylene, wherem withm said R? any
heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or heterocycloalkylene 18
unsubstituted or substituted with 1 to 3 radicals independently selected from (C,.¢)alkyl,
(Ci.g)alkyhdene, cyano, halo, halo-substituted(C; )alkyl, nitro, -X>NR'?R'?, -X*NR"’C(O)R 2,
X*NRC(0)OR?, -X*NR'’C(O)NRER®, -X*NRICINR')NR'?R ?, -X°OR 2, -X°SR "2,
-X’C(0)OR", -X°C(O)R", -X’0C(O)R"Y, -X*’C(O)NR'’R?, -X*S(O);NR'*R",
-X*NR'’S(0):R"?, -X*P(O)(OR'*)OR?, -X*>OP(O)}OR'>YOR?, -X>NR®C(O)R ", -X*S(O)R",

. -X*S(O%R" and -X’C(O)R", wherein X°, R'? and R" are as defined above;

R? 13 -CRHR%)XS, wherein R 18 hydrogen or (C).)alkyl and X° 1s selected from
-X"’NR"R“, _stRlzC(o)Rlz' —X’NR“C(O)OR“. -X"'NR“C(O)NR"R“,
R "’NR"C(NR")NR"R", -X’OR”, _XSSRIZ’ -x’C(O)OR“. -X’C(O)R'z, -X’OC(O)R".
-X°’C(O)NR'R", -X5S(O);NR'’R"?, -X*NR'*S(O)%R"?, -X*P(OXOR')OR"?,
-XOP(OXOROR", -XC(O)R", -X*NR™C(O)R?, -X*S(O)R", -X*S(ORR", R,
XS0RM, -X’SR"', -X’S(O)R", -X’S(O):R“. -X’C(O)R“, -X’C(O)OR". -XSOC(O)R",
JXONRMRYZ, -XSNR“C(O)R", _stRIzC(O)ORM. -XSC(O)NR"R' 2 -XSS(O) ,NR“R!Z
_XSNRIZS(O) 2Rlﬂl’ _stRIZC(o)NRMRl! and _stRIIC(NRII)NRMRIZ wherem xs' R“, RIJ
and R'* are as defined above; and

R" and R® together with the atoms to which R'? and R are attached form
(Cas)beterocycloalkylene, wherem no more than one of the nng member atoms compnsing
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the ning 18 a heteroatom selected from -NR?'- or —O-, wherein and the nng 15 unsubstituted or
substituted with R', wherein R’ 15 as defined above, and R*' 15 hydrogen, -C(O)OR",
-C(O)R", -C(O)NR'*R 2, -S(0);NR'’R", -S(O)R" and -S(O);R", -S(QO)R'*, -S(O)R",
-C(O)R™, -C(O)OR', -C(O)NR"’R"? and -S(O):NR'*R'?, wherein R'%, R"? and R" are as
defined sbove,

wherem within R3, RY, R'3, R'? and R'® any alicyclic or aromatic ring system 1s
unsubstituted or substituted further by 1 to 5 radicals independently selected from (C;)alkyl,
(Ci.¢)alkyhidene, cyano, halo, halo-substituted(C1.)alkyl, mtro, -X°NR'’R "2, -X*NR'?C(O)R"?,
-X’NR2C(O)OR'?, -X*NR'’C(O)NR R, -X*NR"’C(NR')NRR"?, -X’OR", -X’SR"?,
-X’C(O)OR'?, -X3C(O)RY, - X OC(O)R", -X°C(O)NR?R "2, -X’S(0)NR'*R"?,
-X’NR'’$(0),R ", -X*P(O)OR'*)OR ", -X*OP(OXOR')OR'?, -X*NR*C(O)R", -X*S(O)R",
-X*C(O)R ™ and -X’S(0),R" and/or 1 radical selected from -R'¢, -X°0OR'4, -X*SR",
-sz(O)R". -X’S(O) RM -X’C(O)R“, -X’C(O)OR", -X’OC(O)R", X’NRMR12
] "‘NR“C(O)R", X “C(O)OR“, -XSC(O)NR"R". _xss(omlmlz' -X"’NR"S(O):R".
X*NR'?’C(O)NR“R"? and -X*NR"?’C(NR'))NR“R"?, and within R? and R* any aliphatic
moiety 18 unsubstituted or substituted further by 1 to 5 radicals independently selected from
cyano, halo, mtro, NR'R2, -NR“C(O)R“. -NR"C(O)OR", -NR"C(O)NR”R",
NRZCNR'JNR'R'2, -OR'?, -SR"3, -C(O)OR"?, -C(O)R'?, -OC(O)R"2, -C(O)NR'?R™2,
-S(OxNR'’R"%, -NR'?5(O):R", -P(OXOR'*)OR "%, -OP(O)(OR'})OR", -NR'’C(O)R",
-S(O)R" and -S(O);R", wherem X?, R'?, R" and R" are as described above, with the proviso
that only one bicychc nng structure 1s present within R, R* or R', and the N-oxide
denvatives, prodrug denvahves, protected denvatives, individual 1somers and mixtures of
1somers thereof, and the pharmaceuticelly acceptable salts and solvates of such compounds
and the N-oxide denvetives, prodrug denvatives, protected denivatives, individual 1somers and
muxtures of 1somers thereof

Preferred 15 a compound of Formula I

m which.
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X' 18 -NHC(R")(R?) C(O)C(O)NRR®, wheren R® 15 hydrogen, (C14)alkyl,
(Ci.10)cycloalky)(Co g)alkyl, hetero(Cs.i0)cycloalkyl(Co.s)alkyl, (Cs-10)aryl(Co.¢)alkyl,
hetero(Cs.10)aryl(Co s)alkyl, (Cs.j0)bicycloary}(Co.¢)alkyl or
hetero(Cs.1)bicycloaryl(Co.¢)alkyl and R® 1 hydrogen, hydroxy or (C).¢)alkyl or R® and R®
together with the mtrogen atom to whach they are both attached form hetero(Cs.j0)cycloalkyl,
hetero(Cs.io)aryl or hetero(Cs.10)bicycloaryl,

X? 15 hydrogen,

wherein within X' any alicyclic or aromatic rmg system 1s unsubstituted or substituted
further by 1 to 5 radicals independently selected from (C,.¢)alkyl, (C).s)alkyhdene, cyano,
halo, halo-substituted(C).)alkyl, nitro, -X*NR'’R'%, -XNR'2C(O)R"?, -X*NR"*C(O)OR",
-X’NR"C(O)NR"R“, -XSNR'IC(NR")NR"R“, -X’OR“. -X’SR“, -X’C(O)OR“,
-X’C(O)R“. -X’OC(O)R“, -X’C(O)NR"R", -x’S(O)zNR“R“, -X’NR"S(O),R",
-X*P(O)(OR'*)OR'", -X*OP(OXOR'?)OR", -XNR*C(O)R", -X*S(O)R'? and -X°S(O);R "
and/or 1 adzcal selected from -R*, -X°OR", -X*SR", -X*S(O)R", -X’S(O)R", -X°C(O)R*,
-X’C(O)OR", -X5OC(O)R ™4, -X*NRR"%, -X*NR'C(O)R"4, -X*NR'*C(O)OR",
-X’C(O)NR,"R", -X’S(O)zNR“R", -X’NR“S(O);R", -X’NR“C(O)NR“’R" and
-X*NR'’C(NR')NR'*R"?, wheremn X? 15 a bond or (C1.¢)alkylene, R'? at each occurrence
mdependently 1s hydrogen, (C).¢)alky] or halo-substituted(C)_s)alkyl, R"* 15 (C;.¢)akkyl or
halo-substituted(C; ¢)alkyl, and R'* 18 (C;.10)cycloalkyl(Co.¢)alkyl,
hetero(Ca.i0)cycloalkyl(Co.a)alkyl, (Ce-10)aryl(Co)alkyl, hetera(Cs.io)aryl(Cog)alkyl,
(Cs-10)bicycloaryl(Co-s)alkyl or hetero(Cs.10)ncyeloaryl(Cos)alkyl;

R' 13 hydrogen and R1s (Ci-6)alkyl, and

R® 18 ~CH, X%, wheremn X® 18 -X*NRS(0),R"? or -X’S(O),R" wherem X5, R'? and R™
are as defined above,

wherein within R? any alicyclic or aromabe ring system 18 unsubstituted or substituted
further by 1 to 5 radicals independently selected from (C,.g)alkyl, (C,.¢)alkylidene, cyano,
halo, halo-substituted(C;.4)alkyl, mtro, -X*NR'?R'?, -X*NR'2C(O)R"?, -XNR'2C(O)OR ",
-X’NR"C(O]NR"R", -X’NR"C(NR")NR"R", _stRlz' _szRlz. -X’C(O)OR",
-X’C(O)R", _xSOC(O)RII' -X’C(O)NR"R", -X’S(O);NR'ZR", X*NR! ZS(O);R' zl
-X°P(O)(OR')OR", -X*OP(OXOR'})ORY, -X*NR'IC(O)R ", -X5S(O)R'3, -X*C(O)R" and
-XS(0)zR"? and wrthin R? any aliphatic mosety 1s unsubstituted or substituted further by 1 to
5 radicals mndependently selected from cyano, halo, mtro, -NR'?R'2, -NR'?C(O)R %,
-NR"C(O)OR“. -NR"C(O)NR“R“, -NR"C(NR“)NR"R'Z, -OR! z. -SR“. -C(O)OR".
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-C(O)R“, -OC(O)R”?, -C(O)NR“R”, -S(0) INRlzRIz’ -NR”S(O);R", _P(OXORIZ)ORIZ.
-OP(O)(OR'})OR", -NR™C(O)R", -S(O)R" and -S(O):R"*; wheremn X°, R'2, R” and R are
as described above, with the proviso that only one bicychic nng structure 1s present within R},
and the N-oxide denrivatives, prodrug denivahves, protected denrvatives, individual 1somers and
mixtures of 1somers thereof, and the pharmaceutically acceptable salts and solvates of such
compounds and the N-oxide denvatives, prodrug denivatives, protected denvatives, mdividual
tsomers and mixtures of 1somers thereof

Preferred are compounds of the mvention in which X' 18 -NHC(R'}R)X or
-NHCH(R'*)C(O)R™, wherem R! is hydrogen or (C;.¢)alkyl and R? 1s hydrogen, (C).s)alkyl,
-X*OR", -X’S(O)R", -X°OR", (Cs-10)aryl(Co-s)alkyl or hetero(Cs.i0)aryl(Cos)alkyl or R' and
R? taken together with the carbon atom to which both R' and R? are attached form
(Cs-¢)cycloalkylene or (Cs.)heteracycloalkylene, wherein withun smd R? any heteroaryl, aryl,
cycloalkylene or heterocycloalkylene 1s unsubstituted or substtuted wath (C,.¢)alkyl or
hydroxy, particularly wheretn X° 18 cyano, -C(O)R'S, -C(R(OR®);, -CH=CHS(O):R®,
-CH;C(O)R", -C(O)CF:C(O)NR'R?, -C(OYC(O)NR'R°, -C(O)C(O)OR’, -C(O)CH,OR’,
-C(O)CH;N(R)SOZR? or -C(O)C(O)R?®, wherem R>, R and R are as descnbed sbove, and
R' and R¥ together with the atoms to which R'® and R are attached form
(Ceg)heterocycloalkylene, wheremn no more than one of the nng member atoms compnsing
the ning 15 a heteroatom selected from -NR?'- or -O-, particularly wherein the ring 18
unsubstituted or substituted with (C;.¢)elkyl or -X*C(O)OR'? and R*' 15 hydrogen, (Cy.¢)alkyl],
-X*C(O)R'"?, -X°C(0)OR", -R", -X’C(O)R" or -C(O)OR™

Particularly preferred are compounds of the invention m which X 15 cyano, -C(0)X",
-C(O)H, -C(O)N(CH»)OCH3, -CH(OCH3);, -C(O)CFs, -C(O)CF,CF;, -CH;C(O)R ",
(E)-2-benzenesulfonyl-vinyl, 2-dimethylcarbamoyl-2,2-difluoro-acetyl, 2-oxo-2-pyrrohdin-1-
yl-acetyl, 2-morphohn-4-yl-2-oxo-acetyl, 2-oxo-2-piperazin-1-yl-acetyl, 2-(4-
methanesulfonyl-ptperazin-1-y1)-2-oxo-acetyl, 2-(1,1-dioxo-1A°-tmomorpholin-4-yl)-2-oxo-
acety], dimethylamincoxalyl, tetrahydro-pyran-4-ylammooxalyl, 2-morpholin-4-yl-
cthylaminooxalyl, cyclopentyi-ethyl-ammooxalyl, pyndin-3-ylammooxalyl,
phenylaminooxalyl, 1-benzoyl-pipendin-4-ylaminooxalyl, 1-benzylcarbamoyl-methanoyl,
1-benzyloxy(oxalyl), 2-benzyloxy-gcetyl, 2-benzenesulfonylammno-ethanoyl,
2-oxo-2-phenyl-ethanoyl, 3/-oxazole-2-carbonyl, S-tnfluoromethyl-oxazole-2-carbonyl, 3-
tnfluoromethyl-[1,2,4]oxadiazole-5-carbonyl, 2,2,3,3,3-pentafluoro-propionyl,
hydroxyaminooxalyl, oxalyl, 2-(1,3-dihydro-1soindol-2-yl)-2-oxo-acetyl, benzothiazol-2-
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ylaminooxalyl, 2-oxo-ethyl, 2-oxazol-2-yl-2-oxo-ethy! or 2-benzooxazol-2-yl-2-oxo-ethyl,
particularly wherein X* 15 1 H-benzotudazol-2-yl, pynmdin-2-yl, benzooxazol-2-yl,
benzothiazol-2-yl, pyridazin-3-yl, 3-phenyl{ 1,2 4Joxadiazol-5-yl, 5-ethyl-{1,3,4]-oxadiazol-
2-yl, 5-ethyl-[1,2.4]-oxadiazol-3-y! or 3-ethyl-[1,2,4]oxadsazol-5-yl, and R" and R® together
with the atoms to which R" and R® are attached form I-benzoyl-3-oxo-pipenidin-4-y, 1-
benzoyl-3-oxo-azepan-4-yl, 2-methyl-4-oxo-tetrahydro-furan-3-yl,
2-ethyl-4-oxo-tetrahydro-furan-3-yl, 4-oxo-1-(1-phenyl-methanoyl)-pyrrohdin-3-yl or
(S)-2-acetoxy-4-oxo-azetidin-3-yl

Most particularly preferred are compounds of the invention in which X 18 -C(O)X*,
in particular 1H-benzoimdazol-2-ylcarbonyl, pynumdin-2-ylcarbonyl,
benzooxazol-2-ylcarbonyl, benzothiazol-2-ylcarbonyl, pyndazin-3-ylearbényl,
3-phenyl{1,2,4]oxadiazol-5-ylcarbonyl, 5-ethyl-{1,2.4]-oxad1azol-3-ylcarbonyl, 5-ethyl-
[1,3,4]-oxadiaxol-2-ylcarbonyl or 3-ethyl-{1,2 4]Joxadiazol-5-ylcarbonyl, or
-C(O)C(O)NRSR®, 1n particular 2-0x0-2-pyrrohidin-1-yl-acetyl, 2-morpholin-4-yl-2-0x0-
acetyl, 2-oxo-2-piperazin-1-yl-acetyl, 2-(4-methanesulfonyl-piperazin-1-yl)-2-oxo-acetyl, 2-
(1,1-dioxo~1A-thiomorpholin-4-yl)-2-oxo-acety!, dimethylammooxalyl, tetrahydro-
pyran-4-ylannnooxalyl, 2-morpholin-4-yl-ethylarmnooxalyl, cyclopentyl-ethyl-aminooxalyl,
pyndin-3-ylamunooxalyl, phenylaminooxalyl or 1-benzoyl-pipendin-4-ylaminooxalyl
Preferred are compounds of the invention i whuch X 15 -OH or -OC(O)NR'?R"?, particularly
wherein each R'? independently represent hydrogen or (C.g)alkyl, wheren said alkyl 1s
unsubstituted or substinsted with hydroxy or methoxy, or X2 15 -OC(O)NHR', wheren R 15
(Cs.10)cycloalkyl(Co.c)alkyl or hetero(Cs o) ycloalkyl(Cy.s)alkyl, or X* 15 -OC(O)R", wherem
R" 18 -NR¥R™ and RZ and R together with the mtrogen atom to which both RZ and R®
attached form a hetero(C,y g)cycloalkyl ning, which nng may be unsubstituted or substituied
with hydroxy, partcularly m which X? 18 selected from -OH, dimethylcarbamoyloxy,
morpholin4-ylcarbonyloxy, pipendm-1-yl-carbonyloxy, pyrrolidin-1-yl-carbonyloxy,
pynmudin-2-ylamino, tetrehydro-pyran-4-ylamuno, 1-methyl-pipendin-4-ylammo,
N-(2-methoxyethyl)}-N-(tetrahydro-pyran-4-yl)amino, 1sopropylamno and cyclohexylamino,
ders-butoxycarbonylpiperazin-1-ylcarbonyloxy, N-benzyl-carbamoyloxy, pyrrolidin-1-yl-
carbonyloxy, N,N-dimethyl-carbamoyloxy, piperidin-1-yl-carbonyloxy, 4-methanesulfonyl-
piperazin-1-yl-carbonyloxy, 4-ethoxycarbonylpiperazin-1-ylcarbonyloxy, N-cyclohexyl-
carbamoyloxy, N-phenyl-carbamoyloxy, N<5,6,7,8-tetrahydro-naphthalen-1-yl)-
carbamoyloxy, N-butyl-N-methyl-carbamoyloxy, N-pyndm-3-yl-carbamoyloxy, N-1sopropyl-
carbamoyloxy, N-pyndin-4-yl-carbamoyloxy, N-cyanomethyl-N-methyl-carbamoyloxy, N.N-
bis-(2-methoxy-ethyl)-carbamoyloxy, N-phenethyl-carbamoyloxy, piperazine- carbonyloxy,
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N-naphthalen-2-yl-carbamoyloxy, 4-benzyl-piperazine-1-carbamoyloxy, 4-(1-furan-2-yl-
carbonyi)-piperazine-1-carbamoyloxy, thiomorpholin-4-yl- carbonyloxy, 1,1-dioxo-1A%-
thiomorpholm-4-yl)- carbonyloxy, bis-(2-methoxy-ethyl)-carbamoyloxy,
morpholin-4-ylcarbonyloxy, 2-methoxyethylcarbamoyloxy, diethylcarbamoyloxy, pyrrolidin-
1-ylcarbonyloxy, 2-hydroxyethylcarbamoyloxy, tetrahydro-furan-2-ylmethylcarbamoyloxy,
cyclopropylcarbamoyloxy, sert-butylcarbamoyloxy, 3-hydroxy-pyrrolidin-1-yl-carbonyloxy
and carbamoyioxy, more particularly morpholin4-ylcarbonyloxy,
2-methoxyethylcarbamoyloxy, diethylcarbamoyloxy, pyrrohdin-1-ylcarbonyloxy,
2-hydroxyethylcarbamoyloxy, tetrahydro-furan-2-ylmethylcarbamoyloxy,
cyclopropylcarbamoyloxy, terz-butylcirbamoyloxy, 3-hydroxy-pyrrolidin-1-yl-carbonyloxy
and carbamoyloxy

Preferred are compounds of the invention m which X? 18 -NHR'?, wherein R'* 1
(Cs-10)aryl, hetero(Cs jo)aryl, (Cs.io)bicycloaryl or hetero(Ca-10)bicycloaryl, or -NR''R",
wheremn R'? 15 hetero(Cj.10)cycloalkyl and R'® 15 hydrogen or R and R'® independently are
(Cs-10)aryl(Ci.¢)alkyl or hetero(Cs.i0)aryl(C:.¢)alkyl, wherem wathin R'5, R'” and R'® any
alicychc or aromatic nng sysiem 15 unsubstituted or substituted further by 1 to 5 radicals
independently selected from (C).6)alkyl, cyano, halo, mitro, halo-substituted(C;.¢)alkyl,
-X°OR'2, -X°C(O)OR", -X°C(O)RY, -X°C(O)NR"*R"?, -X*NR'2S(0),R'? and/or 1 rad:cal
selected from -R", -X°0OR' and -X’C(O)NR"R'?, m particular m which X2 1s selected from
5-nitrothiazol-2-ylamino, 2-mitrophenylamine, pynmicdin-2-ylamino, tetrahydro-
pyran-4-ylamino, N-(2-methoxyethyl)-N-(tetrahydro-pyran-4-yl)amino, 1-methyl-pipendin4-
ylamino, 1sopropylamino, di(thien-2-ylmethyl)ammo or di(benzyl)amino

Preferred are compounds of the invention in which X? 18 -OR* wherem R* 15
4-methoxy-phenyl, 4'-hydroxymethyl-phenyl, methoxymethyl, phenyl-methanoy), 1(4-
phenoxy-phenyl)-methanoyl, 3-biphenyl, 4-biphenyl, 1-biphenyl-4-yi-methanoyl, naphthalen-
2-yl-methanoyl, benzo[1,3]dioxol-5-yl-methanoyl, (4-methanesulfonylamino-phenyl)-
methanoyl, benzo[b]thien-2-yl-methanoyl, 4'-chloro-4-biphenyl, 4-hydroxy-phenyl-
methanoyl, 3-chloro-benzo[b]thien-2-yl-methanoyl, thien-2-yl-methanoyl, tmen-3-yl-
methanoyl, 3-chloro-thien-2-yl-methanoyl, 5-methyl-thien-2-yl-methanoyl, 4-methoxy-phenyl
methanoyl, 4-tnfluoromethoxy-phenyl methanoyl, 4-chloro-phenyl-methanoyl, 3-bromo-
phenyl, cyclohexylmethyl, 3,4-dimethoxy-phenyl-methanoy), 3,4-difluorophenyl-methanoyl,
3-fluoro, 4-methoxy-phenyl-methanoyl, 4-fluorophenyl-methanoyl, 4-tnfluoromethyi-phenyl-
methanoyl, 4-formyl-phenyl-formyl, 3-formyl-phenyl-formyl, 4-methyl-pentanoyl, tetrahydro-
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pyran-4-yimethyl 2-morpholin-4-yl-2-oxo-ethyl

Most particularly preferred are compounds of the invention 1 which X? 15 selected
from -OH, dimethylcarbamoyloxy, morpholin-4-ylcarbonyloxy, pipendin-1-yl-carbonyloxy,
pyrrohdm-1-yl-carbonyloxy, pynmdin-2-ylamino, tetrahydro-pyran-4-ylamino, 1-methyl-
pipendin-4-ylamino, N-(2-methoxyethyl)-N-(tetrahydro-pyran-4-yl)amino, 1sopropylammno
and cyclohexylamino.

Preferred are compounds of the invention 1n which R 15 hydrogen or (C).¢)alkyl and
R? 18 hydrogen, -X°OR", -X°R"%, (Cs.1o)heteroaryl(Cos)alkyl, (Cs.io)aryl(Co-ealkyl,
(Cs.10)cycloalkyl(Co.s)alkyl, (Cs.10)heteracycloalkyl(Cos)alkyl or (Cy.¢)alkyl, or R! and R?
taken together with the carbon atom to which both R' and R? are attached form

(Cas)cycloalkylene or (Cag)heterocycloalkylene; wherem within sad R? any heteroaryl, aryl,
cycloalkyl, heterocycloalkyl, cycloalkylene or heterocycloalkylene 1s optionally substituted
with 1 to 3 radicals independently selected from (C)¢)alkyl and hydroxy; particularly in which
R' 15 hydrogen or methyl and R? 15 hydrogen, methoxymethyl, (C).s)alkyl, phenethyl,
thien-2-yl or 5-methyl-furan-2-yl or R' and R? taken together with the carbon atom to which
both R' and R? are attached form cyclopropylene, tetrahydro-pyran-4-ylene or
methyl-pipendin-4-ylene.

Preferred are compounds of the mvention 1z which R* 1 -CH,X®, wheremn X€ 13 13 selected from
X’SRY, -X*C(O)NRVRY, -X*S(O),R ", -X’C(O)R™, -X*OR", -X*SR™, -X*R™, X’S(0):R", -X'C(O)RY,
-X’C(O)NR"R", wherem X%, R', R" and R' are a3 defined above, particularly wherein R® 18
thuophene-2-sulfonyl-methyl, 3-chloro-2-fluoro-phenyl-methane-gulfonyl-methyl, benzene-sulfonyl-methyl,
phenyl-methane-gulfonyl-methy), 2-(1,1-bfluoro-methoxy)-phenyl-methane-mlforyl-methyl, 2-benzene-
sulfonyl-ethyl, 2-(pyndine-2-sulfonyl)-ethyl, 2<(pyndme-4-sulfonyl)-ethyl, 2-phenyl-methanesulfonyl-cthyl,
oxy-pyndin-2-yl-methane-sulfonyl-methyl, prop-2-ene-1-sulfonyl-methyl, 4-methoxy-phenyl-methane-sulfonyl-
methy), p-tolyl-methane-sulfonyl-methyl, 4-chloro-pheny)-methane-sulfonyl-methyl, o-tolyl-methane-sulfonyl-
methyl, 3,5-dimethy}-phenyl-methane-sulfonyl-methy!, 4-tnfluoro-methyl-phenyl- methane-guifonyl-methyl,
4-mifluoro-methoxy-phenyl-methane-sulfonyl-methyl, 2-bromo-phenyl-methane-sulfonyl-methyl, pyndm-2-yl-
methane-sulfonyl-methyl, pyndin-3-yl-methane-sulfonyl-methyl, pyndim-4-yl-methsne-sulfonyl-methyl,
naphthalen-2-yl-methane-sulfomyl-methyl, 3-methyl-pheayl-methane-suifonyl-methyl, 3-tnfluoro-
methyl-phenyl-methane-sulfonyl-methy), 3-tnfluoro-methoxy-phenyl-methane-sulfonyl-methyt,
4-fluoro-2-tnflucromethoxy-phenyl-methane-sulfonylmethyl,
2-fluoro-6-tnflucromethyl-phenylmethanesulfonylmethyl, 3-chloro-phenylmethanesulfonylmethyl,
2-flucro-phenylmethanesulfonylmethyl, 2-tnfluoro-phenylmethanesuifonylmethyl,
2-cyano-phenylmethanesulfonylmethyl, 4-fers-butyl-phenyimethanesulfonyimethy!, 2-fluoro-3-methyl-phenyl-
methane-sulfony)-methyl, 3-fluoro-phenyimethanesulfonylmethyl, 4-flucro-phenyimethane-sulfonyimethyl,
2-chloro-phenylmethanesulfonylmethyl, 2,5-difluoro-phenylmethane-sulfonylmethyl,
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2,6-difluoro-phenylmethanesulfonylmethyt, 2,5-dichloro-pbenyl-methane-sulfonylmethyl,
3,4-dxchioro-phenylmethanesulfonylmethyl, 2-(1,1-difluoro-methoxy)-phenyl-methanesulfonylmethyl,
2-cyano-phenyl-methane-sulfony)-methyl, 3-cyano-phenylmethanesulfonylmethyl, 2-influoro-methoxy-phenyl-
methane-sulfonylmethyl, 2,3-diflucro-phenylmethanesulfonylmethyl, 2,5-difluoro-phenyl-
methanesulfonylmethyl, biphenyl-2-ylmethanesulfonylmethyl, cyclohexyimethyl, 3-fluoro-pheny}-
methanesulfonylmethyl, 3,4-difluoro-phenyl-methanesulfonylmethyl,
2,4-difluoro-phenylmethanesulfonylmethyl, 2,4,6-tnfluoro-phenylmethanesulfonylmethyl,
2,4,5-trdluoro-phenyimethanesulfonylmethyl, 2,3,4-mifluoro-phenyimethanesulfonylmethyl,

2,3, S-tnfluoro-phenyl-methane-gulfonyimethryl, 2,5,6-tnfluoro-phenylmethanesulfonylmethyl,
2-chloro-5-mfluoro-methylphenylmethanesalfonylmethyl, 2-methyl-propane-1-sulfonyl, 2-fluoro-3-tnfluoro-
methylphenylmethanesulfonylmethyl, 2-fluoro-4-tnflucro-methylphenyimethanesulfonylmethyl,
2-flooro-5-tnfluoro-methyl-phenyl-mothape-sulfonyl-methyl, 4-fluoro-3-nfluoro-
methylphenylmethanesulfonylmethyl, 2-methoxy-phenyl-methanesul fonylmethyl,
3,5-bis-tnfluoromethyl-phenylmethanesulfonylmethyl, 4-diffucromethoxy-phenylmethanesulfonylmethyl,
2-thfluoro-methoxy-phenyl-methanesulfonylmethyl, 3-diflucromethoxy-phenylmethanesulfonylmethyl,
2,6-dichloro-phenylmethanesulfonylmethyl, biphenyl-4-ylmethanesulfonylmethyl,
3,5-chmethyl-1soxazol-4-yimethanesulfonylmethyl, 5-chlaro-thien-2-yl-methane-zulfonyimethyl,
2-[4-(1,1-xfluoro-methoxy)-benzenesulfonyl}-ethyl, 2-{2{1,1-difluoro-methoxy)-henzenesulfonyl]-ethyl,
2-[3-(1,1-difluoro-methoxy)-benzenesulfonyl]-ethyl, 2-(4-tnfluoromethoxy-benzenesulfonyl)-ethyl,
2{(3-tnfluoromethoxy-benzenesulfonyl)-ethyl, 2-(2-tnfluero-methoxy-benzene-sulfonyl)-cthyl,
(cyanomethyl-methyl-carbamoyl)-methyl, biphenyl-3-ylmethyl, 2-oxo-2-pyrrolidin-1-yl-ethyl,
2-benzencsulfonyl-ethyl, sobutylsulfanylmethyl, 2-phenylsulfanyl-ethyl, cyclobexylmethanesulfonylmetiryl,
2-cyclohexyl-cthanesulfonyl, benzyl, naphthalen-2-yl, benzylsulfanylmethyl,
2-mfluoromethy}-benzylsulfanylmethyl, phenylsulfanyl-ethyl, cyclopropyl-methanesulfonylmethyl, 5-bromo-
thien-2-ylmethyl, 3-phenyl-propyt, 2,2-diflucro-3-phenyl-propyl, 3,4,5-trimethoxy-
phenylmethanesulfonylmethyl, 2,2-diflvoro-3-thuen-2-yl-propyl, cyclohexylethyl, cyclohexylmethyl, tert-
butylmethyl, 1-methylcyclohexylmethyl, 1-methylcyclopentylmethyl, 2,2-difluoro-3-phenylpropyi, 2,2-dimethyl-
3-phenylpropyl, 1-benzylcyclopropylmethyl, -X*S(O),R" and -X*S{0),R", wheren R 18 alky? and R
phenyl which phenyl 1 unsubstituted or substituted.

Preferred are compounds of the mvenhon 1n which R? 13 cyclohexylethyl, cyclohexylmethyl, sert-
butylmethyl, 1-methylcyclohexylmethyl, 1-methylcyclopentylmethyl, 2,2-difluoro-3-phenylpropyl, 2,2-dimethyl-
3-phenylpropyl, 1-benzylcyclopropyimethyl, -X*S(O),R" or -XS(O),R*, wherem R" 1 alkyl and R* 13 phenyl
which phenyl 18 unsubstituted or substituted.

The following tables are intended to provide guidance to better carry out the present invention.
However, they do not hmut the scope of the mvention. People of ordmary skill may selectively make particular
compounds by joining O*, HN* or H* of one of the fragments (A1 to A62) shown 1n Table 1 to the methune
carbon atom (*CH*) of one of the fragments (Bl to B93) shown 1n Table 2, and jormng the methine carbon atom
(*CH* or *CF*) of one of the fagments (B1 to B93) hown mn Table 2 to the acyl carbon atom (C*) of one of the
fragments (C1 to C91) depicted 1n Table 3
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For convemence, compounds of the present mmvention may be referenced to by their
“A", “B”, and “C" fragment combinations. Thus, for example, the compound referenced as
A7-B4-C13 1s the product of the combination of group A7 1n Table 1 and B4 1n Table 2 and
5  Cl13m Table 3, namely dine-1 hie acyd (R)-1- 1-(1- ]-2-yl-

methanoyl)- | amoyl]-2- hanesulfonyl- 1
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Further preferred compounds of Formula I are provided i the following
(R)-N-cyanomethyl-2-hydroxy-3-phenylmethanesulfonyl-propionamde,
(R)-N-(1-cyano-1 -thmphm-2—yl-methyl)-z-hydroxy-3-p13enylmethlnesulfonyl-pr0plonmmds,
(R)-N-(1-cyano-1-thiophen-2-yl-methyl)-3-[2-(1,1-difluoro-methoxy)-
phenylmethanesulfonyl]-2-hydroxy-propionamde,
(R)-N-cyanomethyl-3-[2-(1,1-difluoro-methoxy)-phenylmethanesulfonyl]-2-hydroxy-
propionammde,
morpholine-4-carboxylic acid (R)-1-(cyanomethyl-carbamoyl)-2-phenylmethanesulfonyl-ethyl
ester;
morpholine-4-carboxylic acid (R)-1-(cyanomethyl-carbamoyl)-2-{2-(1,1-di1fluoro-methoxy)-
phenylmethanesulfonyl]-ethyl ester; -
(R)+(2-methoxy-ethyl)-carbamuc acid 1-{cyznomethyl-carbamoyl)-2-phenyimethanesul fonyl-ethyl ester;
(S)-dicthyl-carbanuc acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethy) ester;
(S)-pyrrolidne-1-carboxylic acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(S)-morpholne-4-carboxylic acid 1-(cyanomethyl-carbamoyl)-2-gyclobexyl-ethyl ester;
(S)-4-Ethyl-pmperazine-1-carboxylic acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)-2-hydroxymethyl-pyrrolidme- 1 -carboxylic acid (S)-1-{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester,
(8)42,2,2-Tnfluoro-cthyl)-carbamic acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyi-cthyl
ester;
(S)-(2-hydroxyethyl)-carbamic acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(Tetmbydrofuran-2-ylmethyl)-carbamic acid (S)-1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)-Azetidine-1-carboxyhc acud 1-{cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)-cyclopropyl-carbamuc acid 1-{cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester,
(S)y-ppendine-1-carboxyhc acid 1-{cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester,
{S)H{2-methoxy-ethyl)-carbamic acxd 1<{cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(R)-3-hydroxy-pymrolidine-1-carboxyhic acid (S)-1-(cyanomethyl-carbamayl)-2-cyclohexyl-cthyl ester;
(S)-3-hydroxy-pyrrohdine-1-carboxylic acid (S)-1{(cyanomethyl-carbamoyl)-2-cyclohexyl-

cthyl ester;
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(S)-morpholine-4-carboxylic acid 1-(cyanomethyl-carbamoyl)-3-cyclohexyl-propyl ester,
morpholine-4-carboxylic acid (R)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-
propylcarbamoyl]-2-phenylmethancsulfonyl-cthyl ester;

morpholine-4-carboxyhc acid (R)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-
propylcarbamoyl}-2-[2-(1,1-diflucro-methoxy)-phenylmethanesulfonyl]-ethyl ester,
morpholine-4-carboxylic acid (R)-1-[(S)-1-{1-benzothiazol-2-yl-methanoyl)-
propylcarbamoyl])-2-[2(1,1-difluoro-methoxy)-phenylmethanesulfonyl]-ethyl ester;
pyrrohdine-1-carboxyhic acid (R)-1-{(S)-1-(1-benzooxazol-2-yl-methanoyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl ester;

dumethyl-carbamic acid (R)-1-[(S)-1=<(-benzooxazol-2-yl-methanoyl)-propylcarbamoyl}-2-
phenylmethanesulfonyl-ethyl ester,

morpholine-4-carboxyhc acid (R)-1-[(S)-1-(1-benzylcarbamoyl-methanoyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl ester;

morpholme-4-carboxyhe acad (S)-1-[(S)-1-(oxazolo[4,5-bjpyndine-2-carbonyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-ethyl ester,

morphoime~4-carboxyhe acid (S)-1-{(S)-1-(5-cthyl-[1,3,4Joxddimzole-2-carbonyl)-propylcarbamoyl]-2-
phenylmethanssulfonyl-ethyl ester,
(S)-2-{(R)-3-[2«(1,1-d:fluoro-methoxy)-phenylmethanesulfonyl}-2-hydroxy-

propanoylamino}-N-methoxy-N-methyl-butyramide,

(R)-3-[2«(1,1-dsfluoro-methoxy)-phenylmethanesulfonyl]-N-((S)-1-formyl-propyl)-2-hydroxy-

propionamude;
(R)-N-[(5)-1<(1-benzooxazol-2-yl-methanoyl)-propyl]-2-hydroxy-3-phenyl-methanesulfonyl-
propionamude, -
(S)-3-{3-[2<1,1-d1fluoro-methoxy)-phenylmethanesulfonyl}-propanoylamino} -2-oxo-
pentanoic acid benzylamide,
N-[(S)-1<(1-benzooxazol-2-yl-methanoyl)-propyl]-3-[2-(1,1-difluoro-methoxy)-
phenylmethanesulfonyl]-propionamide,
N-{(S)-1-(1-benzooxaznl-2-yl-methanoyl)-3-phenyl-propyl]-3-p-tolylmethanesulfonyl-propronannde,
3-(2-difluoromethoxy-phenylmethanesulfonyl)-N-(1-ethyl-2,3-dioxo-3-pyrrolidin-1-yi-
propyl)-propionamide,
3-(2-dafluoromethoxy-phenylmethanesulfonyl)-N-(1-ethyl-3-morpholin-4-y}-2,3-dioxo-
propyl)-propionamide,

3-(2-difluoromethoxy-phenylmethanesulfonyl)-N-(1-ethyl-2,3-dioxo-3-piperazin-1-yl-propyl)-

propionamde,
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3-(2-difluoromethoxy-phenyimethanesuifony!)-N-[3-(1,1-dioxo-116-thiomorpholin-4-yl)-1-
ethyl-2,3-dioxo-propyl]-propionamde,
3-(2-difluoromethoxy-phenylmethanesulfonyl)-N-{1-ethyl-3-(4-methyl-sulfonyl-piperazan-1-
y))-2,3-dioxo-propyl}-propionamude,
3-[3-(2-difluoromethoxy-phenylmethanesulfonyf)-propionylamino]-2-oxo-pentanoic acid
dimethylarmde,
3-[34(2-difluoromethoxy-phenylmethanesulfonyl)-propionylamino]-2-oxo-pentanoic acid
cyclopentyl-ethyl-amide,
3-[3-(2-d1fluoromethoxy-phenylmethanesulfonyl)-propionylamino]-2-oxo-pentanoic acid
phenylammde,
3-[3-(2-d:fluoromethoxy-phenylmethanesulfonyl)-propionylamino]-2-oxo-pentanoic acid
pyndin-3-ylamude,
3-[3(2-difluoromethoxy-phenylmethanesulfonyl)-propionyiamino]-2-oxo-pentanoic acid
(tctrahydro-pyren-4-yl)-armde,
3-[3-(2-difluoromethoxy-phenylmethanesulfonyl)-propionylamino]-2-oxo-pentanoic acd (1-
benzoyl-pipendin-4-yi)-amde,

3{3-(2-thfiucromethoxy-pbenylmethanesul fonyl)-propionylanuno}-2-oxo-pentanorc scad (2-morpholin-4-yi-
cthyl)-amude,
(R)-N-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propyl}-2-(2-mtro-phenylamino)-3-
phenylmethanesulfonyl-propionamde,
N-{1-(benzooxazole-2-carbonyl)-propyl]-3-phenylmethanesulfonyl-2-(pynmdin-2-ylammo)-
propionamde.
(R)-N-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-butyl}-2-(5-mtro-thiazol-2-ylammo)-3-
phenylmethanesulfonyl-propionamude,

(2S) (4,4-difluoro-2-hydroxy-5-phenyl-pentanoic acid (1(S)-cyano-3-phenyl-propyl)}-amide,
N-<(1(S)-cyano-3-phenyl-propyl)-2-(S)2-morpholm-4-y}-2-oxo-ethoxy)-4-phenyl-butyrarmde,
N-(1(S)-cyano-3-phenyl-propyl)-2«S)-fluoro-4-pheayl-butyrarmde,
N-(1-(S)-cyano-3-phenyl-propyl)-2,2-difluoro-4-phenyl-butyramude,
N-(1S)-cyano-3-phenyl-propyl)-2<(S)-hydroxy-4-phenyl-butyramide,
N-(1<(S)-cyano-3-phenyl-propyl)-2-(R)-hydroxy-4-phenyl-butyramide,
N-(1-(S)-cyano-3-phenyl-propyl)-2-(R)-methoxy-4-phenyl-butyramude,

2,2-difluoro-5-phenyl-pentanoic acid (1-cyano-cyclopropyl)-amide,
N-{1-(S)-cyano-3-phenyl-propyl)}-4-phenyl-butyramide,
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2,2-diflucro-5-phenyl-pentanosc acid ((S)-1-cyano-3-phenyl-propyl)-amde,
N-(4-cyano-]-ethyl-pipendin-4-yl)-3-cyclohexyl-propionanude,

N-(4-cyano-] -cthyl-piperidin-4-yl)-3-(2-d:flucromethoxy-phenylmethanesulfonyl)-propionamude,
(S)-tert-butyl-carbamic acad 1-(cysnomethyl-carbamoyl)-2-cyclobexyl-ethyl ester;

(R)-carbamic acid 1-(cyanomethyl-carbamoyl)-2(2-difluoromethoxy-
phenylmethanesulfonyl)-ethyl ester,

(S)-carbanuc acid 1-(cyanomethyl-cartbamoyl)-2-cyclohexyl-ethyl ester;

(R)-morpholine-4-carboxylic acid 1-{1-cyano-cyclopropylcarbamoyl)-2-phenylmethanesulfonyl-ethyl ester;
(R)-morpholme-4-carboxylic scid 1-{4-cyano-tetrahydro-pyran-4-ylcarbamoyl)-2-phenylmethanesul fonyl-ethyl
ester;

3-cyclohexyl-2-hydroxy-N-[ 1-{oxazolo[4,5-blpyndine-2-carbonyl)-propyl}-propionammde,
(R)-N-[1-(benzotiiazole-2-carbonyl)-butyl]-2-1sopropylamino-3-phenylmethanesulfonyl-
propionamude,
(R)-N-{1-(benzothnazole-2-carbonyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylamino)-propronamide,
(R)-N-[1-(benzothiazole-2-carbonyl)-butyl}-2-dibenzylamino-3-phenylmethanesulfonyl-

propionamide,
(R)-N-[1<(benzothiazole-2-carbonyl)-butyl]-2-dimethylamino-3-phenylmethanesulfonyi-
propionamide, . -

(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl}-3-phenylmethanesulfonyl-2(tetrahydro-pyran-
4-ylamino)-propionamde,
(R)-N-[(S)-1{(benzoxazole-2-carbonyl)-butyl]-2-(1-methyl-pipendin-4-ylamino)-3-
phenylmethanesulfonyl-propionamude;
(R)-N-{(S)-1{(benzoxazole-2-carbonyl)-butyl]-2-(bis-thiophen-2-ylmethyl-amino)-3-
phenylmethanesulfonyl-propionamide;
(R)-N-{(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-dibenzylamino-3-phenylmethanesulfonyl-
propionamide,
(S)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-(tetrahydro-pyran-4-ylamino)-3-thiophen-2-
yl-propionamide;
(S)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-1sopropylamino-3-thiophen-2-yl-
propionamde,

(R)-N-{ 1-(benzothiazole-2-carbonyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylamino)-propionamide,
(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-
4-ylamino)-propionamde,
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(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-1sopropylamino-3-phenylmethanesulfonyl-
propionamide,
(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-[(2-methoxy-ethyl)-(tetrahydro-pyran-4-yl)-
armno]-3-phenylmethanesulfonyl-propionamide,
(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-cyclohexylamino-3-phenyimethanesulfonyl-
propionarmde, i
(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl}-2-dunethylamino-3-phenylmethanesulfonyl-
propionamide,

(1S)-N-{1-(berzooxazole-2-carbonyl)-butyl]-2-(S)-fluoro-4-phenyl-butyranude,
2,2-41fluoro-5-phenyl-pentanoic acid {(S)- 1-(bexzoxazole-2-carbonyl)-butyl)-armde,

morphohne-4-carboxylic scxd (S)-1-[(S)-1-({benzocmazole-2-carbony))-propylcarbamoyl]-2-cyclobexyl-ethy)
ester;

morphohne-4-carboxyhe acid (S)-2-cyclobexyl-1-[(S)-1-(oxazolo[4,5-b]pyndine-2-carbonyl)-propylcarbamoyl]-
ethyl ester;

morpholme-4-carboxyhic acsd (S)-2-cyclobexyl-1-[(S)-1-(5-ethyl-{1,3.4)oxadinzole-2-carbonyl)-
propylcarbamoyl]-cthyl ester;

morphohne-4-carboxylic acid (S)-2-cyclobexyl-1-[(S)-1-(5-phenyl-[1,3,4Joxadinzole-2-carbonyl)-
propylcarbamoyl]-ethyl ester,

morpholine-4-carboxylic acud (S)-1-[(S)-1-{benzoaxazole-2-carbonyl)-propylcarbamoyl]-3-cyzlohexyl-propy!
ester; —_
4-[4,4-dumethyl-2-(morphohne-4-carbonyloxy)-pentanoylammo}-3-oxo-azepane-1-carboxylic
acid benzy! ester,

(R)-N-{(S)-1-(benzoxazole-2-carbonyl }-butyl]-3-cyclopropylmethanesulfonyl-2{tetrahydro-pyran-4-ylamina)-
propionanmude,
(R)-N-[1-(benzoxazole-2-carbonyl)-butyl]-2-cyclohexylamino-3-cyclopropyimethanesulfonyl-propionammde,
(R)-N-[1(benzoxazole-2-carbonyl)-butyl}-2-cycloheptylaguno-3-cyclopropylmethanesnifonyl-propionanmde,,
(R)-3-phenylmethanesulfonyl-N-[(S)-3-pheayl-1-(thiazole-2-carbonyl)-propyl]-2-(tetrahydro-pyran-4-ylamno)-
Propronzmmde,
(R)-N-[(S)-1-(benzoxazole-2-carbanyl)-3-phenyl-propyt})-3-cyclopropyimethanesulfonyl-2-(tetrahydro-pyran-4-
ylamuno)-propionarude,
(R)-3-cyclopropylmethanesulfonyl-N-[1-(5-ethyl-1,2,4-oxadazole-3-carbonyl)-propyl]-2<{tetrahydro-pyran-4-
ylammno)-propionamide,

(R)-3-phenyimethanesulfonyl-N-[13-phenyl-1,2 4-oxadzole-5-carbonyl)-propyl)-2-(tetrahydro-pyran-4-
ylamno)-propionarde,

(R)N-[1-(3-cyclopropyl-1,2,4-oxadiazale-S-carbonyl)-propyl]-3-phenylmethanesul fonyl-2-{tctrahydro-pyren.4-
ylarno)-propionamide,
{(R)-1-[1-(benzothiazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-phenylmethanesulfonyl-
ethyl}-carbamic acid tert-butyl ester,
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{(R)-1-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl})-2-phenylmethanesulfonyl-
ethyl}-carbamic acid tert-butyl ester;
{(S)-1-[(S)-1«(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-thiophen-2-yl-ethyl} -
carbamic acid tert-butyl ester,
{(R)-1-[1-(benzothiazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-phenylmethanesulfonyl-
ethyl}-carbamuc acid tert-butyl ester;
{(R)-1-{(S)-1-(benzoxazol-2-yi-hydroxy-methyl)-butylcarbamoyi]-2-phenylmethanesulfonyl-
ethyl}-carbamic acid tert-butyl ester,
{(R)-1-{(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-cyclopropyimethanesulfonyl-ethyl} -
carbamue acad tert-butyl ester,

(R)-1-{1-Thydroxy-(3-phenyl-1,2 4-oxadiazol-5-yl)-methyl}-propylcarbamoyl } -2-phenylmethanesulfonyl-cthyl)-
carbarme acid tert-butyl ester;
((R)-2-cyclopropyimethanesulfonyl-1-{(S)-1-{(5-ethyl-1,2,4-oxadinzol-3-yl)-hydroxy-methyl}-
propylcarbamoyi}-ethyl)-carbamic acid tert-butyl ester,

{(R)-1-{ 1-(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl}-2-phenylmethanesulfonyl-ethyl } -carbamic acid
tert-buty] ester;
{(R)-1-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-3-phenyl-propylcirbamoyl]-2-cyclopropylmethanesulfony)-
ethyl}-carbamic acyd tert-buty] ester;
{(R)-1-[(S)-1-(hydroxy-thizol-2-yl-methyl)-3-phenyl-propylcarbamoyl}-2-phenylmethanesul fonyl-cthyi} -
carbanme acid tert-butyl ester,
{R)-1-4(5)-1-(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl}-2-cyclopropylmethanesulfonyl-ethyl} -
carbamic acud tert-butyl ester,

(R)-1-{i-{hydroxy-(3-phenyl-1,2,4-oxadiazol-5-yl)-methyl]-propylcarbamoyl} -2-phenylmethencsulfonyl-cthyl)-
carbarme acid tert-butyl ester,
((R)-2-cyclopropylmethanesulfonyl-1-{(S)-1-{(5-ethyl-1,2.4-0xadsazol-3-yl)-hydroxy-methyl}-
propylcarbamoyl}-ethyl)-carbarmc acid tert-butyl ester;

{(R)-1-[ 1(benzoxazo)-2-yl-hydroxy-methyl)-butylcarbamoyl}-2-phenylmethanesulfonyl-ethyl} -carbamic acid
tert-butyl ester;
{(R)-1-{(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-3-phenyl-propylcarbamoyl}-2-cyclopropylmethanesulfony)-
ethyl}-carbamic acid tert-butyl ester;
{(R)-1{(S)-1{bydroxy-thiazol-2-yl-methyl)-3-phenyl-propylcarbamoyl]-2-phenylmethanesulfonyl-cthyl} -
carbamc acid tert-butyl ester;

(R)-2-phenylmethanesulfonyl-1-{(S)-1-[(3-cyclopropyl-1,2 4-oxadiazol-5-yl)-hydroxy-methyT}-
propylcarbamoyl}-ethyl)-carbamic acid tert-butyl ester,
(R)-N-{1(Benzoxazole-2-carborryl)-butyl]-2-{cyclopropylmethyl-(tetrahydro-pyran-4-ylmethyl)-amino]-3-
phenylmethanesulfonyl-propionarmde,
(R)-N-{1-(benzothurzol-2-yl-hydroxy-methyl)-butyl}-2-dibenzylammo-3-phenylmethanesulfonyl-propionamde;
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(R)-N-[1-{benzothiazo}-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesul fanyl-2-{tetrahydro-pyran-4-ylamno)-
propionannde,
(R)-N-[1-(benzothiazo}-2-yi-hydroxy-methyl)-butyl]-2-1opropylamino-3-phenylmethanesulfonyl-propionamude,
(R)-N-[1<(benzothiazol-2-yl-hydroxy-methyl)-butyl]-2-dimethylamino-3-phenyimethanesul fonyl-propionammde,
(R)-N-[(S)- 1-(benzoxazol-2-yl-hydroxy-methyl)-butyl}-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylamsno)-propionamde,
(R)-N-[(S)-1-(benzoxazol-2-y}-hydroxy-methyl)-butyl]-2( 1 -methyl-prpendmn-4-ylamno)-3-
phenylmethanesulfonyl-propionamude,
(R)-N-[(S)-1-(benzoxazol-2-ylhydraxy-methyl)-butyl]-2-(bis-thiophen-2-ylmethyl-amino)-3-
phenylmethanesulfonyl-propionamde,
(R)-N-[(S)-1-(benzaxazo]-2-yl-hydroxy-methyl)-butyl]-2-dibenzylamino-3-phenylmethanesulfonyl-
propicnarmde,
(S)-N-[(S)-1<(benzoxazol-2-yl-hydroxy-methyl)-butyl}-2-(tetrahydro-pyran-4-ylamno)-3-thiophen-2-yl-
propionamnde,

S)-N-{(S)-1-(benzoxezol-2-y1-hydroxy-methyl)-butyl]-2-ssopropylamino-3- thiophen-2-y1-promonamude,
(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl}-2-wopropylammo-3-phenylmethanesulfonyl-
propropanude,
(R)-N-[1-(benzothiazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-ylanuno)-
propionammde,
R)-N-{(5)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl}-3-phenylmethanesulfonyl-2-(tctrahydro-pyran-4-
ylamuno)-propionarmde,
(R)-N-((S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl}-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylamms)-propionanude,
(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-{(2-methoxy-cthy)(tetralrydro-pyran-4-yl)-armno)}-3-
phenyimethanesulfonyl-propionamide,
(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-cyclohexylamino-3-phenylmethanesulfonyl-
propopamde,
(R)-N-[(S)-1-{benzoxazol-2-yl-hydroxy-methyl)-butyl}-2-dunethylarmno-3-phenylmethanesulfonyl-
propicaamde, -
N-cyanomethyl-3-cyclobexyl-propionamude,
N-cyanomethyl-3-(2-difluoromethoxy-phenylmethanesnlfonyl)-propionarmde,
3-(3-cyclohexyl-propronylamino)-2-oxo-5-phenyi-pentanoic acid thiazol-2-ylamde;
3-cyclohexyl-N-(1-formyl-3-phenyl-propyl)-propionamde,
3-(2-difluoromethoxy-phenylmethanesulfonyl)-N-[(S)-1-(5-ethyl-{1,3,4]Joxadazole-2-carbonyl)-propyl]-
propionannde,
N-[(S)-1-{benzooxazole-2-carbonyl)-propyl]-2-(2-cyano-phenylamno)-3-cyclobexyl-propiopamde,
N-Cyanomethyl-3cyclohexyl-2-(4-methoxy-phenoxy)-propionammde,

2-benzyloxy-N-cyanomethyl-3-cyclohexyl-propionanude,

_ad=
%



10

15

20

25

30

WO 02/098850 PCT/US02/17411
-50-

(R)-N-[(S)-1(1-benzooxazol-2-yl-methanoyl)-butyl]-2-benzyloxy-3-phenylmethanesulfonyl-
propionamide,

(R)-N-[(5)-1«(1-benzooxazol-2-yl-methanoyl)-propyl}-2-methoxymethoxy-
3-phenylmethanesulfonyl-propionamide,
(S)-N-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-butyl]-2-hydroxy-3-phenyl-propionamde,
(R)-N-{(S)-1{(1-benzooxazol-2-yl-methanoyl)}-propyl]-3-phenylmethanesulfonyl-2-
tmsopropylsilanyloxy-propionamide,
(R)-N-[(5)-1-(1-benzothiazol-2-yl-methanoyl)-propyl]-2-hydroxy-3-phenylmethanesulfonyl-
propionanude,
(R)-2-hydroxy-3-phenylmethanesulfonyl-N-[(S)-1-(1-pyridazin-3-yl-methanoyl)-butyl]-
propionamude,
(5)-3-((R)-2-hydroxy-3-phenylmethanesulfonyl-propanoylamino)-2-oxo-pentanoic acid
benzylamide;
(R)-N-(S5)-1<(1-benzooxazol-2-yl-methanoyl)-propyl]-3-[2-(1,1-difluoro-methox y)-
phenylmethangsulfonyl]-2-hydroxy-propionamide,
(R)-N-[(S)-1-(1-benzothiazol-2-yl-methanoyl-propyi]-3-[2-(1,1-difluoro-methoxy)-
phenyimethanesulfonyl]-2-hydroxy-propionamide,
(2R,58)-2-[2-(1,1-difluoro-methoxy)-phenylmethanesulfonylmethyl]-6-ethoxy-5-ethyl-
morphohn-3-one;and theiwr corresponding N-oxides, and their prodrugs, and their protected
denvatives, individual 1somers and mixtures of 1somers thereof, and the pharmaceutically
acceptable salts and solvates (e g. hydrates) of such compounds and their N-oxides and their
prodrugs, and their protected denivatives, individual 1somers anq nmuxtures of 1somers thereof

Pharmacology and Utihty

The compounds of the invention are selective inhibitors of cathepain S and, as such,
are useful for treating diseases 1n which cathepsin S activity contnbutes to the pathology
and/or symptomatology of the disease For example, the compounds of the nvention may be
useful 1n treating autormmune disorders, including, but not hmted to, juvenile onset diabetes,
multiple sclerosis, pemphigus vulgans, Graves' disease, myasthemia gravis, systemic lupus
erythemotasus, rheumatoid arthnts and Hashimoto's thyroaditis, allergic disorders, including,
but not imited to, asthma, and allogeneic :mmune responses, mcluding, but not lnmited to,

organ transplants or tissue grafts.
Cathepsin S also 1s imphicated 1n disorders 1involving excessive elastolysis, such as
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chromic obstructive pulmonary disease (¢ g, emphysema), bronchiohtis, excessive airrway
elastolysis 1n asthma and bronchitis, pneumomties and cardiovascular disease such as plaque
rupture and atheroma Cathepsmn S 18 implicated 1n fibnil formation and, therefore, inhibitors
of cathepsins S are of use in treatment of systemic amyloidosis

The cystemne proteasc miubitory activities of the compounds of the nvenhion can be determuned by
methods known to those of ordinary skill in the st Suitable in virro assays for measunng protease activity and
the mhubition thereof by test compounds are known Typacally, the assay measures protease induced hydrolys:s
of a peptide based substrate Details of assays for measurmg proiease mlubitory actvity are set forth m
ENZYME ASSAY EXAMPLES, mfra

Admmstration and Pharmaceutical Composttions

In genenal, compounds of Formuls [ will be adrmmstered in therapeutically effectrve smounts via any of
the usual and acceptable modes known m the art, erther singly or 1n combination with one or more therapeutic
agents A therapeuticdlly effecthive amount may vary widely depending on the seventy of the disease, the age and
relatwve bealth of the subject, the potency of the compound used and other factors For example, therapeutically
effective amounts of a compound of Formula I may range from about 1 nucrogram per kilogram body weight
(up/kg) per day to about 60 mulgram per kilogram body weight (mg/kg) per day, typcally from about 1
pg/kg/day to about 20 mg/kg/day Therefore, 3 therapeutically effective amount for a 80 kg human patient may
mnge from about 8011g/day to about 4 8g /day, typically fram about 80 pg/day to about 1 6 g/day In general
one of ordinary siall m the art, acting 1n rehance upon personal imowledge and the disclosure of this Application,
will be able to ascertuin a therapeutically effective amount of a compound of Formula I for treating a grven
diseasc,

The compounds of Formula I can be admimstered as pharmaceutical compositions by

one of the following routes oral, systemic (e g , transdermal, intranasal or by suppository) or
parenteral (¢ g , mtramuscular, intravenous or subcutaneous) Compositions can take the form
of tablets, pills, capsules, sermsolids, powders, sustained release formulations, solutions,
suspensions, elixirs, acrosols, or any other appropnate composition and are compnsed of, in
general, a compound of Formula I in combmation with at least one pharmaceutically
acceptable excipient Acceptable excipients are non-toxic, md admimstration, and do not
adversely affect the therapeutic benefit of the active mgredient Such excipient may be any
sohd, iquid, semisohd or, n the case of an aerosol composition, gaseous excipient that 1s
generally available to one of skill in the art

Sohd pharmaceutical excipients include starch, cellulose, tale, glucose, lactose,
sucrose, gelatin, malt, nce, flour, chalk, sthca gel, magnesium stearate, sodium stearate,
glycerol monostearate, sodium chlonde, dned skam milk, and the hke. Liqud and semisohd
excipients may be selected from water, ethanol, glycerol, propylene glycol and vanous oils,

B
7
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mcluding those of petroleum, ammal, vegetable or synthetic ongin (e g., peanut o1l, soybean
o1l, mineral 01, sesame o1l, and the hike) Preferred liquid carmers, particularly for injectable
solutions, mclude water, saline, aqueous dextrose and glycols

The amount of a compound of Formula I n the composition may vary widely
depending upon the type of formulaton, size of a umt dosage, kand of exciments and other
factors known to those of skill in the art of pharmaceutical sciences In general, a composition
of a compound of Formula I for treating a given disease will compnse from 0 01%w to 10%w,
preferably 0 3%w to 1%w, of active ingredient with the remainder being the excipient or
excipients Preferably the pharmaceutical composition 1s admumistered 1n a single umt dosage
form for continuous treatment or 1n a single umit dosage form ad hbitum when rehef of
symptoms 15 specifically required. Representative pharmaceutical formulations contaming a
compound of Formula I are described 1n Example 15, :nfra

Chemustry

Processes for Malang Compounds of Formula |

Compounds of the mnvention may be prepared by the application or adaptation of known methods, by
which 18 meant methods used heretofore or described in the hiterature, for example those described by R C.
Larock 1n Comprehensive Organic Transformatrons, VCH publishers, 1989

In the reactions descnbed heremafter it may be necessary to protect reactive functional
groups, for example hydroxy, amino, immo, thio or carboxy groups, where these are desired in
the final product, to avoid their unwanted participation in the reactions Conventional
protecting groups may be used 1n accordance with standard practice, for examples see T W
Greencand P G M Wuts in "Protective Groups i Organic Chemustry” John Wiley and Sons,
1991

Compounds of Formula I, where X' 18 -NHC@R")R?)X®, can be prepared by
proceeding as 1n the following Reaction Scheme 1

Reaction Scheme 1
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1n which each X% X*, X’, R', R? and R’ are as defined for Formula I m the Summary of the Invention.

Compounds of Formuls I can be prepared by condensing an scid of Forrmla 11 wath an ammo
compound of formula NH,CR'R’X’ The condensation reaction can be effected with an appropnate coupling
agent (eg, benzotrazol-1-yloxytmspyrrolidinophosphonrum — hexaflucrophosphate  (PyBOP®),  tetra-
methyluromumhexafluorophosphate (HATU), 1+(3-dunethylarmnopropyi)-3-ethylcarbodunude  hrydrochlonde
(EDCD), O-benzotnazol-1-yl-N N N’ N-tetramethyluromum hexsfluorophosphate (HBTU),
1,3-dicyclohexylcarbodumude (DCC), N-cyclohexylcarbodumude, N'-methylpolystyrene, or the lke) and
optionally an appropnate camlyst (e g., 1-hydroxybenzotnazole (HOBt), 1-hydroxy-7-azabenzotnazole (HOALt),
O«(7-szabenzotrizol-1-yl)-1,1,33, , or the lke) and non-mucleophilic base (eg., tnethylamne,
N-methylmarphohne, and the like, or any suitable combmation thereof) at ambient temperature and requures 5 to
10 hours to complete. -

An oxidation step, if requmed, can be camned out with an oxidmng agent (eg., Oxone®
metachloroperbenzoic acid or the like) in a switable solvent (e g, methanol, water, ar the hike, or any suitable
combnation thereof) at ambient temperature and requires 16 to 24 hours to complete  Detailed descriptions for
the syntheass of a compound of Formula I by the processes in Reaction Scheme 1 are set forth in the Examples 1
w0 10, infra

Compounds of Formula I, where X' 18 -NHX", can be prepared by proceeding as 1n the

following Reaction Scheme 2

Reaction Scheme 2

AT
2
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m which each X2, X%, X" and R? are as defined for Formula I i the Summary of the Invention.
Compounds of Fornmla I can be prepared by condensing an acid of Forrmula 11 wath an ammo
compound of formuls NH,X* The condensation reaction can be effected with an appropniate couplmg agent

(e g , benzotnazol-1-yloxytnspyrrohidmophosphomum hexaflucrophosphate (PyBOP®), O-(7-azabenzotnzol-1-

' yi)-1,1,3.3, tetra-methyloronumhexaflucrophosphate (HATU), 1<{3-dimethylaminopropyl)-3-ethylcarbodramdz

hydrachlonde (EDCI), O-benzotnazol-1-y}-N N N', N'-tetturnethyluromum hexaflucrophosphate (HBTU),
1,3-dicyclohexylcarbodnmde (DCC), N-cyclohexylcarbodumide, N'-methylpolystyrene, or the like) and
optionally an sppropnate catalyst (e g., 1-hydroxybenzotriazole (HOBt), 1-hydroxy-7-azabenzotnazole (HOAt),
or the like) and non-mucleophilic base (e g , tnethylamune, N-methylmorphohne, and the like, or any surtsble
combination thereof) at ambient temperature and requires 5 to 10 hours to complete

An oxidaton step, if vequired, can be carmed out with an oxdizing agent (eg., Oxone®,
metachloroperbenzoic acid or the hke) m a suitable solvent (¢ g., methanol, water, or the like, or any suitable
combinatzon thereof) at ambient temperature and requures 16 to 24 hours to complete

Compounds of Formula I m which X* 18 ~OR*, can be prepared by reacting a
compound of Formula 3 with a compound of Formula R*L according to the following reaction
scheme

Reaction Scheme 3
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m which L 18 a leaving group and X', R? and R* are s defined m the Summary of the Invention. A detmled
descnyption for the synthems of s compound of Formula 1 by the process described above 1 set forth in Example

4, mfra
Compounds of Formula I, in which X? 1s -NHR 5, can be prepared by reacting

a compound of Formula 4 with a compound of Formula R'"L according to the following

reaction scheme
Reaction Sclieme 4

HN

m which L 15 a leaving group and X', R? and R" are a3 defined i the Summary of the lnvention. A detuled
description for the synthems of a compound of Formmula I by the process descnibed above 1s set forth in [update],
mfra

A
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Additional Processes for Prepanng Compounds of Formula 1

A compound of Formula I can be prepared as a pharmaceutically acceptable acid
addition salt by reacting the free base form of the compound with a pharmaceutically
acceptable morganmic or orgamic acidd Alternatively, a pl;nrﬁaceuuca.lly acceptable base
addition sait of a compound of Formula I can be prepared by reacting the free acid form of the
compound with a pharmaceutically acceptable morganic or orgamic base Inorgame and
organuc acids and bases suitable for the preparation of the pharmaceutically acceptable salts of
compounds of Formula I are set forth mn the defimtions section of this Apphcation
Alternatively, the salt forms of the compounds of Formula I can be prepared using salts of the
starting matenals or intermediates

The free acid or free base forms of the compounds of Formula I can be prepared from
the corresponding base addition salt or acid addition salt form. For example, a compound of
Formula I 1n an acid addition salt form can be converted to the corresponding free base by
treating with a switable base (e g, ammomum hydroxide solution, sodiumn hydroxide, and the
like) A compound of Formula I 1n a base addition salt form can be converied to the
corresponding free acid by treating with a switable acid (e.g., hydrochlonc acid, etc)

The N-oxides of compounds of Formula I can be prepared by methods known to those
of ordinary skill in the art For example, N-oxides can be prepared by treating an unoxidized
form of the compound of Formula I with an oxidizing agent (e.g, tnfluoroperacetic acid,
permaleic acid, perbenzoic acid, peracenc acid, meta-chloroperoxybenzosc acid, or the hike) in
a suitable nert organic solvent (e g, a halogenated hydrocarbon such as dichloromethane) at
approximately 0°C  Alternatively, the N-oxides of the compounds of Formula I can be
prepared from the N-oxide of an appropnate staring matenal

Compounds of Formula I 1n unoxidized form can be prepared from N-oxides of
compounds of Formula I by treating with a reducing agent (e g, sulfur, sulfur dioxide,
triphenyl phosphine, hthium borohydnde, sodium borohydnde, phosphorus trichlonde,
trnbromide, or the hike) 1n an switable inert organic solvent (¢ g, acetomitnle, ethanol, aqueous
dioxane, or the like) at 0 to 80°C

Prodrug denvatives of the compounds of Formula I can be prepared by methods
lnown to those of ordinary skill in the art (e.g, for further detals see Saulmer e al (1994),
Bioorgamic and Medicinal Chemistry Letters, Vol 4, p 1985) For example, appropnate
prodrugs can be prepared by reactng a non-denvatized compound of Formula I with a
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suitable carbamylating agent (e g, 1,1-acyloxyalkylcarbonochiondate, paera-mtrophenyl
carbonate, or the hike)

Protected denivatives of the compounds of Formula I can be made by means known to

those of ordmary skill in the art A detailed description of the techmiques applicable to the
creation of protecung groups and their removal can be found in TW Greene, Protecting
Groups in Organic Synthess, 3™ edition, John Wiley & Sons, Inc 1999

Compounds of the present invention may be convemently prepared, or formed dunng the

process of the mvention, as solvates (e g hydrates) Hydrates of compounds of the present
mvention may be convemently prepared by recrystallisation from an aqueous/organic solvent
mixXture, using orgamic solvents such as dioxin, tetrahydrofuran or methanol

Compounds of Formula I can be prepared as therr individual stereoisomers by reacting a

racermc mixture of the compound with an optically active resolving agent to form a pair of

diastereoisomenc compounds, separating the diastercomers and recovening the optically pure
enantiomer Whle resolution of enantiomers can be camed out using covalent diasteromenc

O

denvatives of compounds of Formula I, dissociable complexes are preferred (e g , crystalline -
diastereoisomenc salts) Diastereomers have distinct physical properties (e g, melting points,

boihing points, solubihities, reactivity, etc ) and can be readily separated by taking advantage of

these dissimilantiecs The diastereomers can be separated by chromatography or, preferably,
by separation/resolution techmques based upon differences m solubiity The optically pure
enantiomer 18 then recovered, along with the resolving agent, by any practical means that
would not result 1n racemization A more detaled description of the techmques applicable to
the resolution of stereoisomers of compounds from ther racemic mrxture can be found 1n Jean
Jacques Andre Collet, Samuel H Wilen, Enanttomers, Racemates and Resolutions, John
Wiley & Sons, Inc. (1981)

(A)

In summary, the compounds of Formula ] are made by a process which comprises
reacting a compound of Formula I1

R4VTOH
1

with a compound of the formula NH;CR'R?X?, i which X?, R', R?, R? and R* are as defined in the
Summary of the Invention for Formula I, or
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(B)  reacting a compound of Forzrmla II with a compound of the formula NH,X*, m which X*, R? and R* are
as defined 1n the Summary of the Invention for Formula I, or
© reacting a compound of Formmla 3 '

with a compound of formula R'L, 1 which X', R and R* are as defined n the Summary of the
Invention and L 18 8 leavang group, or

(D) reactmng a compound of Formuis 4

H,N
4

with a compound of formula R'’L, 1 wiich X', R? and R* are as defined mn the Summary of the

Invention and L 13 a leaving group, and

® optionally convertmg s compound of Formula I into a pharmaceutically acceptable salt;

(¢3) optionally converting a salt form of a compound of Fornwla I to non-salt form,

(@) optionally converting an unoxidized form of a compound of Formula I into a pharmacentically
acceptable N-oxiude,

(H) optionally converting an N-oxide form of a compound of Formula I its unoxadized form,

M optionally resclving an individual 1somer of a compound of Formmula I from a muxture of 1somess,

(1)) optionally converting a non-denvatized compound of Forrmla 1 into a pharmaceutcally prodrug
denvanve, and

(x) optionally converting a prodrug denvative of a compound of Forrmula I to 1ts non-denvatized form.

Examples
The present invention 15 further exemplhfied, but not hmited by, the following
examples that illustrate the preparation of compounds of Formula I and 11 (Examples) and

intermediates (References) according to the mvention

LC/MS-Procedures,
LC/MS (Method A)
Mass Spectrometer (MS) - LCT Time-of-Flight (Micromass UK Ltd) Senal No KA014
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Iomzation Mode Electrospray (Positive Ion)
Scan Tof MS (Full Scan m/z 100 - 1200, sum for 0 4 s @ 50us/scan) Centroid Mode
Liquid Chromatograph (LC) Hewlett Packard HP1100 Senes Binary Pump (Senal # US80301343)
& Degasser (senal # JP73008973)
Mobile Phase
A = Water + 0 05% TFA (nfluoroacetic acid) buffer -
B = Acetomitnle + 0 05% TFA buffer
Gradient. 5%B to 100%B 1n 5 minutes
Column Hypersil BDS C-18, 3u, 4 6mm x 50mm Reverse Phase
Injection volume 5 ul
Flow rate Iml/mm to column & to UV detector, flow split after UV detector
such that 0 75ml/mun to ELS detector and 0 25ml/mn to mass spectrometer

Auxihary Detectors (1) Hewlett Packard Model HP1100 Senes UV detector (senal # JP73704703)
wavelength = 220nm
(1) Sedere (France) Madel SEDEX 75 Evaporative Light Scattering (ELS) detector
(senal # 9970002A)
temperature = 46 deg C, Nitrogen pressure = 4bar

Autosampler / l:uechoraléon Model 215 Liquid Handler wath Model 819 imjection valve (senal #
259E8280) -

LC/MS (Method B)
Same as method A, but with a different gradient 5%B to 90%B 1n 3 mnutes, 90%B to 100%B mn 2

LC/MS (Method C)
Mass Spectrometer (MS) - LCT Time-of-Fhight (Micromass UK Ltd) Senal No KA014

Jomzation Mode Electrospray (Positive Ion)
Scan Tof MS (Full Scan m/z 100 - 1200, sum for 0 4 s @ 50us/scan) Centroid Mode
Liquud Chromatograph (LC) Hewlett Packard HP1100 Series Binary Pump (Senal # US80301343)
& Degasser (senal # JP73008973)
Mobile Phase
A = Water + 0 1% forrmc acid buffer
B = Acetonitrile + 0 1% formuc acid buffer
Gradient 5%B to 90%B i 3 mimnutes, 90%B to 100%B 1n 2 min

Yl
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Column Phenomenex Synerg! C-18, 2u, 4 mmn x 20nun Reverse Phase
Injection volume 5 ul

Flow rate 1ml/mn to column & to UV detector, flow spht after UV detector
such that 0 75ml/mun to ELS detector and 0 25ml/min to mass spectrometer

Auxiliary Detectors (1) Hewlett Packard Model HP1100 Senies UV detector (senal # JP73704703)
wavelength = 220nm
(1) Sedere (France) Model SEDEX 75 Evaporative Light Scattering (ELS) detector
(serinl # 9970002A)
temperature = 46 deg C, Nitrogen pressure = dbar

Autosampler / Injector Gilson Model 215 Liquid Handler with Model 819 imection valve (senal #
259E8280)

A solution of (R)-2-fert-Butoxycarbonylamuno-3-[2-(1,1-difluoro-methoxy)-phenylmethanesulfonyl]-
propiomc acid (5 19g) 1n CH,Cl, (20mL), was treated with tnfluoroscetic acid (20mL) at room
temperature After two hours, the reachion muxture was concentrated under reduced pressure  The
white solid obtamed was dissolved m 1M H,SO, (100mL) and dioxane (30mL) The solution was
cooled to 0°C, NaNO; (1 95g m S0mL of water) was added with shrmng for 1 hour The reaction
muxture was shrred overmight at ambient temperatre  The product was then concentrated and
extracted with ethyl acetate, dried with anhydrous MgSO,, filtered, concentrated and recrystallized
from ethyl scetate to yield (R)-3-[2-(1.]1-chfluoro-methoxy)-phenyimethanesulfonyl]-2-hydroxy-
proponic and (2 36g)

() 2 -3- methanesulfonyl 1oM1C 8C
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By proceedmg m & manner ssmilar to Reference Example 1(a) above but usmg (R)-2-ferz-
butoxycarbonylamme-3-{phenylmethancsulfonyl]-propronic acid there was prepared (R)-2-hydroxy-3-

- c acid

REFERENCE EXAMPLE 2

To a solution of [(R)-1-(methoxy-methyl-carbamoyl)-propyl]-carbamuc acid zere-buty! ester (4 92g,
20mmo!) 1n CH,Cl, (20ml) was added TFA (10mL) at room tempemture After shrmng for 2 hours,
the reaction mxture was concentrated to dryness under reduced pressure to produce (R)-2-amno-N-
methoxy-N-methyl-butyrarmde TFA salt (5.4g)

(R)-3-[2<(1,1-d:ifluoro-methoxy)-phenylmethanesulfonyl]-2-hydroxy-propiomc acid (7 Og,

22 58mmol), m CH,Cl, (SOmL) was reacted wath 2, 6-lutidine (12 09g, 112 9mmol) and
trusopropylsilyl-tnifluoro-methanesulfonate (20 758, 67 74mmol) at -78°C for one hour The reaction
muxture was allowed to warm to room temperature before bemg quenched by the addition of saturated
ammomium chlonde solution The product was extracted with ethyl acetate, the solvent was removed
under reduced pressure and the o1l residue was then dissolved m EtOH THF H;O (3 1 1, 60mL) Sohd
K,CO; (24g) was added at room temperature and the yuxture was sbrred for one hour, filtered,
extracted wath ethyl acetate, dned with anhydrous MgSO,, filtered and concentrated to yield {R)-3-[2-
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A mixture of [2<(1,1-difluoro-methoxy)-phenyl}-methanethiol (190mg,.1 Ommol), acryhc acid
(69uL, 1 0mmol), dusopropylethylamine (440 puL, 1 1mmol) and 0 SmL dimethyliformamide was
stured at 45°C for 4 hours Diethyl ether (SmL) and 1N HC! (2mL) was added The layers were
scparated and the orgamc layer was washed with IN HCI (2mL), dned over MgSO, and concentrated
The resulting 011 was dissolved i methanol (SmL), treated with an aqueous solution (SmL) of Oxone®
(521mg, 1 5mmol), and strred for ] hour Methanol was removed under reduced pressure and 20mL
water was added The muxture was extracted with two 60mL portions of ethyl acetate, dned over
MgSO, and concentrated to gave 3-[4
(160mg, 0 54mmol, 54% yreld)

-B 15ul =2-{2-n1 amimno

S-benzylcysteme (1 06g, 5 Ommol), 2-flucromtrobenzene (1 05mL, 10 Ommol), potassium
carbonate (1 38g, 10 Ommol) and dimethylformamde (3mL) were combined and stirred at 100°C for 4
hours The mixture was diluted with 40mlL water and washed with two 15mL portions of diethyl
ether The aqueous layer was acidified to pH 4 with 6N HCI and extracted wath twa 30ml. portions of
ethyl acetate The ethyl acetate layer was dned over MgSO,, and concentrated Diethyl ether was

1 63mmol, 33%yicld)

-Benzylsulfanyl-2-{5-mtro-thiazol-2-yvlarm 1c acid

S-benzylcysteine (0 845g, 4mmol) and bis(tnmethylsilyl)acetarmde (3mL, 16mmol) were stirred at
75°C for 1 hour 2-Bromo-5-mtrothiazole (837mg, 4mmol) and toluene (8mL) was added and the
mixture was stured at 100°C for 1 day Toluene was removed under reduced pressure ‘The residue
was stirred 1n SmL dioxane and SmL IN HCI for 30 minutes Dioxane was removed under reduced
pressure and the rmxture was bamfied with saturated NaHCO, and washed wath 50mL ethy] acetate
The aqueous layer was acidified with 6N HCl and extracted with two 25ml. portions of ethyl acetate,
dned over MgSO,, concentrated and chromatographed using a gradient of 5-10% methanol 1n

methylene chionde to yield (R)-3-benzyisulfanyl-2-(5-mitro-thiszol-2-vlemno)-promonic acid
(42 7mg, 0 123mmol, 3% yield)

REFERENCE EXAMPLE 7
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To a suspension of (S)-2-Ammno-4,4-difluoro-5-phenyl-pentanoic acid (1 0 mmol, 230mg) m water
(3mL) was added 2M sulfunc acid dropwise unt] the solid dissolved (ca 3mL) A solution of sodm
nitrite (1 5 eq, 1 5 mmol, 104mg) in 1 mi of water was then added dropwise The mixture was stured
at room temperature for 21 hours then extracted twice with ether (30 ml) The organic layers were
dned over MgSO4 and then concentrated m vacuum to afford (25)-4 4-difluoro-2-hygdroxy-5-phenyl-
pentenojc acid (90 mg, 39%) as a white sohd 'H NMR (CDCl;) 7 3 (m, SH), 5 6 (b, 1H), 4 61 (dd,
J=8 5,29 Hz, 1H), 3 3 (t, =16 8 Hz, 2H), 2 45 (m, 1H), 2 2 (m, 2H)

E LE
2(S)-(2-M -4-yl-2-oxo-cthoxy)-4 . 1d

q
?\’Nl(\° -

Step ()) To a cooled (0°C) solution of ethyl (2R) 2-hydroxy-4-phenylbutymte (1 81g, 8 71 mmol),
4-mtro-benzoic acid (1 leq, 9 56 mmol,1 598g) and tnphenyl phosphine (1 1 eq , 9 5 mmol, 2 50g) in
dry THF (80mL) under nitrogen was added slowly dicthyl azodicarboxylate (1 1 eq , 9.56 mmol,
167g) The mixture was stirred at 0°C for 2 5 hours and then concentrated m vacuum  The residue
was tnturated with a mixture of ethyl acetate and heptane (1 3, 150mL) and the resulting solids were
filtered off The filtrate was concentrated 1n vacuum and purified over 110g sihca gel, eluting with a
muxture of ethyl acetate and heptane (1 4, v/v) to afford 4-nitro-benzoic acid (S)-1-ethoxycarbonyl-3-
phenyl-propyl ester (3 45, 98%)

Step (n) To a cooled (0°C) solution of 4-mitro-benzoic acid (S)-1-ethoxycarbonyl-3-phenyl-propyl
ester (2 04 g, 5 83 mmol) m MeOH (30 mL) was added potassium carbonate (1 § eq, 8 75 mmol,
121g) The mxture was stured at 0°C for S mmutes then at room temperature for 1 5 hours and
concentrated 1n vacuum The residue was partitoned between water (40mL) and ethyl acetate (40mL)
The organic layer was dned over MgSO4 and then concentrated in vacuum.  The remdue was punified

ﬂ]{—
o
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over 35g sahca gel, eluted wath dichloromethane to afford methyl-(2S)-2-hydroxy-4-phenyl-butyrate as
a colorless o1l (933mg, 82%)

Step (in) To a solution of methyl-(2S)-2-hydroxy-4-phenyl-butyrate (300mg, 1 54 mmol) n dry DMF
(3mL) under mtrogen was added sodium hydnde (60%, 1 5 eq, 2 32 mmol, 92 7mg) After S mm, 4-
(2-chloroacetyl) morpholine (1 1 eq, 1 69 mmol, 277mg) was added and the rmixture was stirred at
room temperature for 24 hours, then diluted with water (60mL) and then neutralized with 1 N HCI

The aqueous solution was extracted twice with ethyl acetate (40mL) The orgamc layer was washed
with water (50mL), dned over MgSO4 and then concentrated m vacium. The residue was punfied
over 35g silica gel, eluting with ethyl acetate then with 5% MeOH in ethyl acetate to afford (S)-2-(2-
morpholin-4-yl-2-oxo-ethoxy)-4-phenyl-butyric acid methyl ester (117mg, 24%)

Step iv) To a solution of (S)-2-(2-morpholin-4-yl-2-oxo-cthoxy)-4-phenyl-butyric acid methyl ester
(117mg, 0 36 mmol) m McOH H;O (2 1 vol, 3mL) was added lithium hydroxide hydrate (20 eq, 073
mmol, 30 5mg) The mixture was shrred at room temperature for 5 hours, then diluted with water
(30mL) and then extracted with ether (30mL) The aqueous layer was acidified with IN HCl and
extracted twice with ether (30mL) The acidic extracts were dned over MgSO, and then concentrated
1n vacuum to afford ($)-2-(2-Morphohn-4-yl-2-oxo-cthoxy)-4-phenyl-butyne agid (85 Smg, 77%) as a
colorless a1l 'H NMR (CDCl) 10 5 (b, 1H), 7 2 (m, SH), 4 55 (d, J=15.2 Hz, 1H), 4 14 (d, }=15 2 Hz,
1H), 3 9 (dd, J=7 6, 4.2 Hz, 1H), 4 6 (m, 6H), 3.4 (m, 2H), 2 8 (m, 2H), 2.3 (m, 1H), 2 15 (m, 1H)
LC/MS 96% (M+1) 308

OH

o)
Step (1) Toa cooled (0°C) solution of methyl(2R)-2-hydroxy-4-phenyl-butyrate (1 00g, 4 80 mmol)
1n dry dichloromethane (3mL) was added DAST (3.0eq, 14 4 mmol, 2 32g) The mxture was stirred
at room temperature for 18 hours then diluted wath dichloromethane (20mL) and carefully quenched
with saturated sodiem bicarbonate (150mL) The agueous layer was extracted with dichloromethane
(30mL) and the organic layers were dned over MgSO4 and then concentrated 1n vacuo The residue
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was punfied over 90g silica gel, eluting with 8 mixture of dichloromethane and heptane (1 2 then 1 1,
v/v) to afford methyl-2S-fluoro-4-phenyl-butyrate as a light yellow o1l (578 mg, 57%)

Step (1) To a solution of methyl-2S-fluoro-4-phenyl-butyrate (577mg, 2 74 mmol) 1n & muxture of
MecOH H20 (2.1 vol, 6mL) was added Iithium hydroxide monohydrate (1 5 cq, 4 11 mmol, 173mg)
The mixture was stred at room temperature for 5 hours and then concentrated in vacuum The residue
was diluted wath water (30mL) and extracted with ether (20mL) The aqueous layer was acidified with
HC! and extracted with ether (30mL) The scidic extract was dned over MgSO4 and then concentrated
in vacuumn to afford 2(S)-flugro-4-phenvl-butyric acid as a yellow o1l (486 mg, 97%) 'H NMR
(CDCL;) 7 5 (b, 1H), 7 3 (m, SH), 4 95 (ddd, J=48 9,6 9, 5 4 Hz, 1H), 2 85 (m, 2H), 2.25 (m, 2H) MS
(CI) M+1 183 T

REFERENCE EXAMPLE 10
2(R)-Methoxy-4-phenyl-butync acid

‘_ _OH

O
Step 1 To a solution of ethyl<(2R)-2-hydroxy-4-phenyl-butyrate (500mg, 2.40 mmol) mn dry DMF
(4mL) under nitrogen was added sodium hydride (60%, 2 0 eq , 4 80 mmol, 192mg) followed by
methyl 10dide (3 0 eq, 7.20 mmol, 1 02g) The imxture was strirred at room temperature for 22 hours,
then diluted with NH,C] (100mL) and extracted wath ethyl acetate (50mL) The orgamc layer was
dned over MgSO4 and then concentrated it vacuum  The residue was punified over 35g silica gel,
cluting with ethyl acetate and heptane (1 3, v/v) to afford (R)-2-tnethoxy-4-phenyl-butync acid ethyl
ester(480 mg, 90%)

Step 2 To a solution of (R)-2-methoxy-4-phenyl-butync acid ethyl ester (480mg, 2 8 mmol) in
MeOH H;0 (2 1 vol, 9mL) was added hthium hydroxide hydrate (2 0 eq, 4 32 mmol, 181mg) The
muxture was stirred at room temperature for 2 5 hours, then diluted with water (20mL) and then
extracted with ether (20mL) The aqueous layer was acidified with 1N HCl and then extracted twice
with ether (30 mL) The combined extracts were dned over MgSO4 and then concentrated 1n vacuum
to afford 2(R)-methoxy-4-phenyl-butynic acid (426mg, quant.) as a colorless sohd 'H NMR (CDCly)
7 25 (m, 5H), 3 8 (dd, J=6 8, 5.2 Hz, 1H), 3 48 (s, 3H), 2 78 (t, }=7 3 Hz, 2H), 2 | (m, 2H) MS (CI)
M 194
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Following as in reference 10 but using benzyl brormde m step 2 provided the following ntermediate

A solution of {(R)-1-[1-(benzothiazol-2-y]l-hydroxy-methyl)-butylcarbamoyl]-2-
phenylmethanesulfonyl-ethyl}-carbarmic acid tert-buty] ester {888mg, 1 58mmol, Example 27(a)} m
dichloromethane (5mlL) was treated with tnfluoroacetic acid (SmL) The mixture was stured at room
temnperature for one hour and then evaporated The residue was dissolved 1n dichloromethane (20mlL)
and this solution was treated with Siheycle Tnanune (4 3g, 16mmol) The mixture was stured at room
temperature for two hours and then filtered The filtrate was evaporated to give the title compound
(692mg, 94%) LC/MS m/z=562 (M+H)

By proceeding 1n a manner similar to Reference Example 11(a) above but usmg {(S)-1-{(S)-1-
(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyt]-2-thiophen-2-yl-ethyl} -carbamc acid tert-butyl
ester {790mg, 1 67mmol, Example 27(c)} and subjecting the reaction product to flash chromatography
on silica eluting with a mxture of ethyl acctate and methanol (9 1, v/v) there was prepared (S)-2-

mino-N-| [benzoxazgl-2-yl-hydrox phe oropionamide (415mg,
66%). LC/MS m/z~374 (M+H)

© -Amng-N-[(S)-] 1-2-yl- -methyl)-buty]]- 1fonyl-
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By proceeding n a manner similar to Reference Example 11(a) above but using {(R)-1-[(S)-1-
(Benzoxazol-2-y)-hydroxy-methyl)-butylcarbamoyl)-2-phenylmethanesulfonyl-ethyl ) carbarme acid

tert-butyl ester {908mg, | 66mmoai, Exampie 27(b)} there was prepared (R}-2-amung-N-{(S)-1-
-2-y! - N -3-phen nesu 1 1de (726mg, 98%)
LC/MS m/z=446 (M+H)

By proceecing in a manner mmlar to Reference Example 11(a) above but usmg {(R)-1{1-
(Benzothazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-phenylmethanesulfonyl-ethyl} carbarme scid

tert-butyl ester {0 63mmol, Example 27(d)} there was prepared (R)-2-Amino-N- -2-yl-
xy-methyl -3~ ulfonyl jona. (212mg, 73%) LC/MS m/z=462

M)

(e) -Aming-N- =2-yl- g 1)-3- ethan 1.

)isd
Jqy
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By proceeding m 8 manner similar to Reference Example 11(g) above but using {(R)-1-[(S)-1-

(Benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-phenylmethanesulfonyl-ethyl } -carbamuc acid

tert-butyl ester {1 7mmol, Example 27(c)} there was prepared (S)-1 -2-
" ag de (726mg, 98%) LC/MS m/z=446

By proceeding in a manner similar to Reference Example 11(a) above but using {(R)-1-[(S)-1-
(bmmxml—2-yl—hydmxy—methyl)-butylcubamyl]-z-cyclopmpylmﬂ:mulfonyl-emyl}-clrlmmc
acid tert-butyl ester {450mg, 0 88mmol, Example 27(f)} there was prepared (R)-2-armpo-N-[(S)-1-

LC/MS mlz=410(M+l-1)
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By proceeding m a manner similar to Reference Example 11(a) above but using (R)-1-{1-[Hydroxy-
(3-phenyl-1,2 4-oxachazol-5-yl)}-methyl]-propylcarbamoyl} -2-phenylmethanesul fonyl-ethyl)-carbamic

acid tert-butyl ester {Example 27(g)} there was prepared (R)-2-am -{1- 1-1.2
-5-yi 1)-3- 1 i LC/MS m/z=481 (M+Nu),

459(M+H)

(h)

6'S=E OH

HN Y\,n\
0] /5 l‘}-—o *
By proceeding n a mamner similar to Reference Example 11(g) above but usmg ((R)-2-
cyclopropylmethanesulfonyl-1-{(S)-1-[(5-ethyl-1,2.4-0xad1ez0l-3-y1)-hydroxy-methyl]}-
propylcarbamoyl} -ethyl)-carbarme acid tert-butyl ester {Example 27(1)} there was prepared (R)-2-
! ul N-{(S)-1- - 1az0]-3-y1)-] - 1]-

prony]}-propionamide  LC/MS m/z=375(M+H)
)] ~-Amno-N- -2-yl-] - 1)-3+ 1-
propionammde

—
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By proceeding mn a manner similar to Reference Example 11(a) above but using {(R)-1-[1-

(Benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyi]-2-phenylmethanesulfonyl-ethyl}-carbamic acid

tert-butyl ester {Example 27(j)} there was prepared - -N-[1 ]-2-y]- -
5 R -3-phen esu 1- LC/MS m/z=446(M-+H) .

®

10 By proceeding 1n a manner simmler to Reference Example 11(a) above but using {(R)-1-[(S)-1-

(benzoxazol-2-yl-hydroxy-methyl)-3-phenyl-propylcarbamoyl]-2-cyclopropylmethanesulfonyl-ethyl) -
carbamc acid tert-butyl ester {Example 27(k)} there was - 0-N-[(S)-1 1-
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By proceedmg i a manner similar to Reference Example 11(a) above but using {(R)-1-[(S)-1-
(Hydroxy-thiazol-2-yl-methyl)-3-phenyl-propylcarbamoyl}-2-phenylmethanesulfonyl-ethyl } carbaric

acid tert-butyl ester {Example 27(1)} there was prepared (R)-2-aming-N-(S)-1-{hydroxy-thiazpl-2-y]-
methyl)-3-phenyl- -3.phenyl ifonyl- ide.
M

By proceeding m a manmer simular to Reference Example 11(a) above but usmg ((R)-2-
phenylmethanesulfonyl-1-{(S)-1-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-hydroxy-methyl]- -
propylcarbamoyl }-ethyl)-carbamic acid tert-butyl ester {Example 27(s)} there was prepared (R}-2-

(m) n 1134 1-2-y]- -1-0l

H,N\'Lo
£ \

N NN
By proceeding tn & manner similar to Reference Example 11(s) above but using {1-{(5-ethyl-
[1,3.4]oxadiazol-2-yl)-hydroxy-methyl]-propyl} -cartbamuc acid terr-buty] ester (Reference Example
16) there was prepared 2-amy -f1,3.4 }-2-yl-butan-1
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REFERENCE EXAMELE 12

-thiazpl-2-yl-m - 15 1]-carbamic acy utyl ester

X 4 oM
O. .N S
ISRV

n-Butyllithium (4 2ml, 10 5mmol, 2 SM solution in hexanes) was mixed with 16ml diethylether and
the resultmg solution cooled to ~78°C 2-Bromothiazole (1 64g, 10mmol) was dissolved 1n & muxture
of 2ml diethylether snd Iml THF Ths solution was added dropwise to the n-butylhthium solution.
The resultmg reaction nuxture was strred for 15mmn A solution of [(S)-1-(Methoxy-methyl-
carbamoyl)-3-phenyl-propyl]-carbamic acid tert-butyl ester (1.4g, 4 3Immol) in 20m! THF was added
dropwise to the reaction mixture Stimng was contmued for one bour and the reaction mixture
quenched by addition of 50ml water After warming to room temperature the phases were separated
and the aqueous phase extracted with ethyl acetate The combmned organic phases were washed with
brine and drnied wath magnesium sulfate The solvents were evaporated under vacuum to give 1 4g [(S)-
3-Phenyl-1-(thiazole-2-carbonyl)-propyl]-carbanuc acid tert-butyl ester as 2 brown sohd
[(S)-3-Phenyl-1-(thiazole-2-carbonyl)-propyl]-carbamuc acid tert-butyl ester (1 41g, 4 1mmol) was
dissolved m 50 ml ethanol and the solution cooled to 0°C Sodium borohydnde (155mg, 4 1mmol) was
added and the reaction muxture stured for 90 minutes Water was added and the aqueous phase
acidified by addition of 1M hydrochlonc acid. The aqueous phase was extracted with ethyl acetate
The combined orgamc phases were washed with brine and dned with magnesium sulfate The solvent
was cvaponsied under reduced pressure (1 32, 3 8mmol, 88%) LC/MS m/z=~271 (M+H-1s0butene),
249(M+H-boc)

[(S)-1-(Hydroxy-thiszol-2-yl-methyl)-3-phenyl-propyl]-carbarmc acid tert-butyl ester (1 32g,
3 8mmo), Reference Example 12) was dissolved m 10ml dichloromethane Trifluoroacetic acid was
added and the resulting reaction muxture strirred for two hours The solvents were evaporated under
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reduced pressure and saturated sodium brcarbonate solution was added The solution was extracted
with ethyl acetate The combined orgamc phases were washed with brine and dned wath magnesium
sulfate The solvent was evaporated and the crude product punfied wia flash chromatography (eluted

with ethy] acetate followed by 10% methanol 1n cthyl acetate) to give (S)-2-amno-4-phenyl-1-thjazol-
2-yl-butan-]-ol (466mg, 1 87mmol, 49%) LC/MS m/z=249(M+H)

REFERENCE EXAMPLE 14
- 3-cycl -1.24 -5- -1-ol

OH
H.N ~N
5 °'N>— <

A solution of boc-3S-ammo-2-hydroxypentanoic scid (2 00g, 8 57mmol) and 1.20 equrvalents of
cyclopropanccarboxamidoxime (1 03g, 10 29mmol) in 20 mL of dichloromethane was stirred at 0°C as
1 25 equivalents of N-cyclohexylcarbodiimide-N"-methyl polystyrene (1 70mmol/g, 6 30g,

10 72mmol) was added in portions and the reaction rmuxture strrred under mitrogen for three hours
while warrmng to 15°C The reaction mixture was filtered and the resm washed wath dichloromethane
Evaporate under vecuum to drynesz [LC/MS m/z=338 (M+H+Na)] The residue 18 digsolved m 20 mL
of tetrahydrofuran and heated 1n a microwave reactor at 160°C for three munutes Evaporate under
vacuum to dryness [LC/MS m/z=320 (M+H+Na)] The residue 18 dissolved in 50 ml. of
dichloromethane and strred at room temperature as a 50 mL solution of 50% tnfluoroacetc acid m
dichloromethane was added dropwise  After three hours the reaction was evaporated under vacuum to
dryness and dissolved in 50 mL of dichloromethane again  Three equivalents of Stlicycle tnamine-3
was added and the mixture stired at room temperature overmight. The muxture was filtered and
washed with dichloromethane Evaporate under vacuum to give (S)-2-Am 1-1,2.4-
oxadjazol-5-yl)-butan-1-0l 1 04g (61% overall) [LC/MS m/z=198 (M+H)]

REFERENCE EXAMPLE |5
1-1.3.4 H
A mixture of the formic hydrazide (60g, 1mole), tnethylorthopropionate (176 26g, 1mole) and
p-toluenesulfonic acid (250mg) was heated at 120°C for 12 hours The ethanol was removed under
vacuum and the residue was distlled under vacuum to yield 24g of ethyl-1,3,4-oxadiazole H' NMR

(DMSO-5) 934 (1H,5),286(2H, q), 1 25(3H, 1)

REFERENCE EXAMPLE 16

1-[(5-Bthyl- 4]oxadiazol-2-yl g 1}-car c ert. 1

W
48



10

15

20

25

WO 02/098850 PCT/US02/17411

-74-
'?\L
(o) N 0
U

To a stred solution of the ethyl-1,3,4-oxadwzole (4 66g, 48mmol, Reference Example 15) m
THF (50ml) was added n-BuL1 (1 6M solution 1n 30ml of hexane) drop-wise under N; at -78°C After
1 hour, MgBrEt,0 (12 38g, 48mmol) was added and the reaction nuxture was allowed to warm to
-45°C for 1 hour before being treated wath 2-Boc-Nlu-aldehyde (3 2g, 24mmol) in THF (20ml) The
reaction mixture was stured for 1 hour, quenched with saturated NH,Cl, and extracted with ethyl
scetate  The organic layer was washed with brine, dned with MgSO, and concentrated The residue
was punified by silica gel column chrormatography to yield {1-[(5-ethyl-{1,3.4

- 11- c re-bu (2 13g) ' NMR (DMSO-5) 6 65,6 52(1H, d,
d, J=9 2Hz, J=9 2Hz2, NH, diastereomer), 6 14, 5 95(1H, 4, 4, J=5 6Hz, J=5 6Hz, OH, dmstercomer),
4 758, 4467(1H, m, dstercomer), 3 7-3 55(1H, m), 2 8(2H, q), 1 33(12H, t), 1 25-1.21(ZH, m),
082(3H, m) MS 284 1 (M-1), 286 (M+1), 308(M+N»)

Step |  Benzoxamle (600 mg, 5 mmol) m 20 ml THF was cooled to -5°C and 1sopropyl magnesium
chlonde (2M m THF, 2 5 ml, 5 mmol ) was added Afier shring for ) hour at -5°C, (5)(1-formyl-
propyl)-carbamic acid tert-buty] ester {561 mg, 3 mmol, Refevence Example 18(s)}, prepared 85 1n
reference 15, 1n 10 ml THF was added The reachon was allowed to warm to room temperatwre with
sturing for 2 hours The reaction was quenched with saturated ammomum chlonde solution, excess
THF solventremoved The residue was extracted with EtOAc, washed wath brme, dned with
anhydrous MgSO,, filtered and concentrated The crude residue was punfied by chromatograph to
yield 688 mg product (75%), LC-MS 305 2 (M-1), 307 0 (M+1)

Step 2 (S)-{1-(Benzooxazol-2-yl-hydroxy-methyl)-propyl}-carbanuc acid zerr-butyl ester (275mg,

0 89mmol) and MeCl, (Sml) were mixed and TFA (1ml) was added at room temperature  After
sturing for 1 hour, the satvent and excess TFA were removed under vacuum to produce 260mg of {S)-
2-a 1 1-2-yl-butan-1-0] TFA

®) A =1 thiazol-2-y]- -1-o0l
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By proceeding m a sumilar manner to Example 17(a) but using benzothiazole m Step 1 there was
prcpm'd S - -2-yl- -1-0] TF.

(c) -2-ammo-1 2= -1-ol

By proceeding 1n a stialar manner to Example 17(a) but using (S)(1-formyl-butyl)-carbarmic acid tert-
butyl ester {561 mg, 3 mmol, Reference Example 18(b)} n Step 1 there was prepared (S)-2-ammno-1-

(d) 2-amno-1- hiazol-2-yl -]1-ol

By proceedmg 1n a smiler menner to Example 17(a) but using benzotiazole and (S)-(1-formyl-
butyl)-carbamuc acid tert-butyl ester {561 mg, 3 mmol, Reference Example 18(b)} m Step 1 there was

prepared 2-amino- zothiazol-2- -1-0l

REFERENCE EXAMPLE 18§

(®)  (SHI-Formyl-propyl)-carbame acid tert-butyl ester

(S)-(+)-2-amino-1-butanol (50g, 561mmol) 1 200m of water and 200ml dioxane was cooled
to 0°C and mixed with NaOH (26 9¢, 673mmol) and di-t-butyl-dicarbonate (146 96 g, 673mmol)
After the addition, the reaction was allowed to warm to room temperature  The reaction mixture was
stirred for 2 howrs After removing the dioxane, the residue was extracted with EtOAg, then washed
with bnine and dned with anhydrous MgSO,, filtered and concentrated Without further punfication,
the crude product (120g) was used for next step reaction

A soluhion of oxylyl chlonde (40 39 g, 265mmol) 1n 700ml of MeCl, was stirred and cooled to
—60°C Dimethylsulfoxide (51 7 g, 663mmol) in 100 ml of MeCl; was added drop wise After 10
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mnutes a solution of (S)-2-boc-ammo-1-butanol (50 g, 265 mmel } in 100mi of MeCl; was added drop
wise 8t =70°C The reaction mixture was allowed to warm to —40°C for 10 mmutes and then cooled to
—=70°C agamn A solution of tnethylarmne (74 9 g, 742mmol) m 100 ml of MeCl, was added The
reaction mexture was allowed to werm to room temperature over 2 hours 100mls of saturated sodium
dihydrogen phosphate was added, and then the orgamec Iayer was washed with bnne and dned over
MgSO, The solvent was removed to yield 45g of (SH(1-formyl-propyl)-carbapme acid tert-butyl ester;
H' NMR (DMSO-5) 9 4(1H, s), 7 29(1H, br ), 3 72(1H, m), 1 69(2H, m), 1 4-1.2(5H, s), 0 86(3H, 1)

()] By proceeding 1n 8 sirmlar mammer to Reference Example 18(a) but using (S)(+)-2-amino-1-
pentanol there was prepared ($)-{1-formy]-butyl)-carbammc acid tert-butyl ester

Stepl  (18)(2-Cyuno-1-ethyl-2-hydroxyethyl)carbarme acid tert-butyl ester (10g, 46_7mmol) was
dissolved 1n 1,4-dioxane (100mL) Amsole (5SmL) was added and then concentrated HCI (100mL)
The mxture was heated under reflux for 24 hours. The mixture was evaporated to dryness under
vacuum and re-dissolved n 100mL water The soluhon was washed with ether and then neutrahzed
with saturated aqueous NaHCO, Di-ferf-butyl dicarbonate (10g, 46mmol) was added wath 1,4-
dioxane (200mL), and the mixture was strrred at ambient temperature for 24 hours The dioxane was
removed under vacuum and the remaming aqueous solution was washed with ether The solution was
acidified wath IN HCI and extracted with ethyl acetate The combimed orgamic layers were washed
with bnine, dned with magnesum sulfate and evaporated to yield 3-tert-Butoxycarbonylamino-2-
hydroxy-pentanoic acid (4 5g) as yellowish 01l

Step 2 3-tert-Butoxycarbonylammo-2-hydroxy-pentanoic acid (300mg, 1 29mmol) was combined
with EDC (400mg, 2 1mmol) and HOBt (400mg, 2 6mmol) A solution of benzylamme (0 22ml) and
4-methylmorphohne (0 5SmL}) in dichloromethyl (4mL) was added in one portion The mixture was
stured at ambient temperature for 2 hours After diluhon wath ethy! acetate (150mL), the solution was
washed with IN aqueous HC], water, saturated aqueous NaHCO, solution and brme  The resultant
mixture was dried with magnesium sulfate and evapomated under vacuum to yield (S)-3-amino-2-

hydroxy-pentanoic acid benzylaimde (380mg) as a white solid
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Step 3 (S)-3-Amino-2-hydroxy-pentanoic acid benzylamide was dissolved 1n & mixture of
TFA/dichloromethyl (1 1, 6mL), strred for 1 hour and evaporated to dryness (35)-3-Amno-2-
hydroxy-pentanoic acid benzylarmde was obtained as the TFA salt and used without further
punfication

REFERENCE EXAMPLE 20
S)-2-Amuno-| lo[4,5 n-2-yl-bu

LD
o=

Step 1. A mixture of 2-ammo-3-hydroxy pyndine (25g, 227mmol), tnethylorthoformate (75ml) and p-

toluenesulfomc acid (61mg) was heated at 140°C for 8 hours Excess tricthylorthoformate was

removed under vacuum. The product was crystallized from ethyl acetate to yreld 22 5g of

pyndyloxazole, H' NMR (DMSO-8) 9.26 (1H, 5), 8 78 (1H, d), 8.45 (1H, d), 7 7(1H, dd), MS 1208

(M+1)

Step 2 Pyndyloxazole (600 mg, 5§ mmol) m 30 ml THF was cooled to 0°C before the addition of
1sopropanyl magnesium chlonde (2M in THF, 2 5 ml, 5 mmol) After shrming for 1 hour at 0°C, (S)-
(1-formyl-propy!)-carbame acid tert-butyl ester (573 mg, 3 mmol, Reference Example 18) m 20 ml
THF was added The ice bath was removed and the reaction aliowed to warm to room temperature
The reaction mixture was stured for 2 hours and quenched wath saturated ammomum chlonde solution
Excess THF was removed and the residue was extracted with EtOAc, washed with brine, dned with
enhydrous MgSO,, filtered and concentrated The crude residue was punfied by chromatography to
yield [1 2 : ;
H' NMR (DMSO-5) 8 42(1H, m), 8 18(1H, m), 7 3(1H, m), 6 8, 6 6(1H, dd, d, OH, duastercomenc),
6 3, 6 02(1H, d, d, NH, diastereomenic), 4 82, 4 5(1H, m, m, diastereomenc), 1 8-1 3(2H, m), 1.2,

1 05(9H, 8,5, diastereomenic), 0 89(3H, m), MS 306 2(M-1), 308 6(M+1)

Step 3 To a sturred solution of the [1-{(hydroxy-oxazolo[4,5-b]pyndin-2-yl-methy!)-propyl]-carbamic
acid rers-butyl ester (12g, 100mmot) mn THF (300mi) was added n-BuL1 (1 6M solution n 62 Sml of
hexane) drop wise under N; at ~78°C  After 1 hour, MgBr Et;0 (25 8g, 100mmol) was added and the
reachion mixture was allowed to warm to —45°C for 1 hour before being treated wath 2-boc-amino-
butyl-aldehyde (11 46g, 60mmol) in THF (50ml) The reaction mixture was starred for 1 hour,
quenched with saturated NH,CI, and extracted with ethyl acetate The organic layer was washed with
brine, dned with MgSO, and concentrated The residue was punfied by silica gel column

chromatography to yreld 2-boc-ammo-1-(5-pyndyloxazole-2-yl)-1-butsnol (14 1g)
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Step4  2-Boc-gamumno-1-(5-pyndyloxazole-2-yl)-1-butanol (311mg, 1mmol) and MeCl, (5ml) were
mixed and TFA (1ml) was added at room temperature  Afier stiuring for 1 howr, the solvent and excess

TFA were removed under vacuum to produce 355mg of 2-8 4 - -
1-ol TFA salt
REFERENCE EXAMPLE 21
n2e 13- -[1.2 -5~ tan-
a \

3-tert-Butoxycarbonylamino-2-hydroxy-pentanoic acid (500mg, 2 14mmol) was combined
with EDC (600mg, 3 14mmol), HOBt (600mg, 3 92mmol), and N-hydroxy-benzarmdine (292mg,
2 14mmol) Dichloromethyl (10mL) was added and then 4-methylmorpholme (Iml) The mixture
was strred at ambient temperature for 16 hours After dilution with cthyl acetate (200mL), the
solution was washed with water (30mL), saturated aqueous NaHCO, soluton and brine, dned with
MgSO, and evaporated under vacuum. The crude product was dissolved m pyndine (10mL) and
heated at 80°C for 15 hours The pynidine was evaporated under vacuum and the residue was punfied
by flash chromatography on mlica gel (cluent ethyl acetate) to yield 290mg (0 83mmol) The
oxadiazole (145mg, 0 41mmol) was dissolved m CH,Cl; (4mL) and TFA (4mlL) was added After
strrmg for 1 hour, the muxture was evaporated to dryness to yield (S)-2-Ampo-1-(3-phenyl-
[1.2.9)oxadiazol-5-y1)-butan-]-o}

Step 1 Sodium hydroxide (2 16g, 54mmol) was dissolved n 27mli water and the solution added to a
suspension of (R)-2-tert-butoxycarbonylamino-3-mercapto-propionic acid (8 2g, 37mmol) 1n 54ml
methanol After a clear solution had formed bromomethyl-cyclopropane (5g, 37mmol) was added and
the resulting reachon muxture stirred for three days Methanol was removed under reduced pressure
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The residue was treated with 200ml 1M hydrochlonc acid and then extracted three times waith 200ml
of dichloromethane The combined organic phases were washed with brine and dried wath magnesium
sulfate The solvent was evaporated under reduced pressure to gyve 2-tert-butoxycarbonylarmno-3-
cyclopropyimethylsulfanyl-propionic acid (7 94g)

Step2 Sodium hydroxide (2 32g, 58mmol) was dissolved m 75ml water 2-tert-
butoxycarbomylamino-3-cyclopropyimethylsulfanyl-propiomc acid (7 94g, 29mmol) was added A
solution of Oxone™ 1n 100ml water was added slowly The pH was adjusted to 3 by addition of
socium bicarbonate and the reaction mixture starred for 30 mmutes It was extracted three tumes with
200m! ethyl acetate The combined organic phases were washed wath 100ml bnine and dned with
magneswum sulfate The solvent was removed to yield (R)-2-tert-butoxycarbonylammno-3-
cyclopropyimethanesulfonyl-proptonic acid (4 64g, 15mmol, 31%)

-2-Amu -1.2.4 =3-v])- -1-0| 1d sal

Step 1 A solution of (2-Cyano-1-cthyl-2-hydroxy-ethyl)-carbamic acid tert-butyl ester (1, 9 53g, 44
mmol) 1n methanol (80 ml) was cooled to 0°C and treated successively with hydroxylamme
hydrochlonde (3 05, 44 mmol) 1in methanol (80 ml) and 25% sodium methoxide solution 1n methanol
(10 2 ml) Stirred at 0°C for 5 min , cold bath removed and the reaction mixture stured at room
temperature for Shr  Methanol evaporated off under reduced pressure, crude partihoned between ethyl
acetate and water Organic layer separated, dried (MgSO,) and evaporated under reduced pregsure to
give yellow 011 Punfied by mplc cluting with a mixture of ethyl acetate — heptane to give {(S)-1-
[Hydroxy-(N!-hydroxycarbamimidoyl)-methyl]-propyl} -carbamuc acid tert-butyl ester as white solid
(35g) MS M(H") 248

Step 2 A mixture of {(S)-1-[Hydroxy<(N'-hydroxycarbarmimdoyl)-methyl]-propyl}-carbarmc acid
tert-butyl ester (525 mg, 2 16 mmol), propiome anhydnde (0 3 ml, 2 37 mmol) 1n dioxane (5ml) was
heated at 150° C m a mcrowave (Smuth Creator, S00219) for 35mun Crude evaporzted under reduced
pressure and punfied by flash column chromatography to give {(S)-1-[(5-Ethyl-1,2,4-0xadwazol-3-yl)-
hydroxy-methyl])-propyl} carbamic acid tert-butyl ester as yellow solid (0 8g, 67%)

H! NMR (CDC,) 4 88-4 80 (2H, m), 4 01-3 84 (1H, 2 broad m), 3 64-3 45 (1H, 2 bs), 2 95-2 86 (2H,
dq, J=4 2Hz2, 7 6Hz), 1 73-1 62 (1H, m), | 6-1 32 (13H, m), { 02-0 94 (3H, q, J=7 5Hz) MS

%

(VAN

h—
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Step 3  {(8)-1-[(5-Ethyl-1,2,4-0xadiazol-3-yl)-hydroxy-methyl})-propyl}-carbamic acid tert-butyl ester
(214 mg, 0 75 mmol) m dichloromethane (3 ml)) was treated wath tnfluoro acetic acid at room
tempemature for 3h Solvent evaporated under reduced pressure to give (S8)-2-Amino-1-(5-ethyl-1,2 4-
oxadiazol-3-yl)-butan-1-ol tnfluoro-acetic acid salt as brown o1l (0 3 g) H' NMR (CDCly) 7 9-

7 4(3H, 2bs), 507 & 5 24 (1H, 2 x d, J=3 5Hz & 5 5HZ), 3 8-3 6 (1H, 2 bs), 2 96-2 87 (2H, dq,

J=2 4Hz, 7 5Hz), 1 8-1.4 (2H, m), 1.40-1 34 (3H, dt, J=1.4Hz, 7 5Hz), 1 06-0 98 (3H, dt, J=7 5Hz,

10 5Hz)

MS 186(M+1)

DMF (5mL) was added to a maxture of 2-hydroxy-3-phenylmethanesulfonyl-propionic acid
[200mg, 0 82mmol, Reference Example 1(b)], EDC (300mg, 1 57mmol), HOBt (300mg, 1 96mmol)
and amnoacetominle hydrochlonde (200mg, 2 Immol) 4-Methylmorpholme (0 S5Smi) was added and
the mixture was strred at ambrent temperature for 2 hours The muxture was diluted with ethy] acetate
(200mL}), washed wath 1N HC], brine, saturated aqueous NaHCO, solution, and brine, dried with
MpgSO, and evaporated under vacuum. (K)-N- 1-2-] - 1 fonyl-
propionamyde was crystallized from ethyl acetate/hexane to yield 154mg (0 55mmol), 'H NMR
(DMSO) 8 89-8 77 (m, 1H), 7 46-7 37 (m, SH), 6 71-6 62 (m, 1H), 4 60-4 45 (m, 3H), 4 17-4 08 (m,

2H), 3 39-3 28 (m, 2H) MS (M*+1)283
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By proceedmg 1n & nanner similar to Example 1(a) above but using (R)-2-hydroxy-3-
phenylmethanesulfonyl-propionic acid [Reference Example 1(b)] and DL-a-amino-~-2-thiopheneacetic
acid there was prepared (R)-N-(1 -1-thiophen-2-yl- 2-h -3-phen nlfonyl-
propiogannde "H NMR (DMSO) 9 55(d, J=6 SHz, 1H), 7 58(d, J=5 21Hz, 1H), 7.42-7 39%(m, SH),

7 23(m, 1H), 7 05(dd, I=3 51Hz, J=5.21Hz, 1H), 6 58(dd, J=3 45Hz, J=6 66Hz, 1H), 6 41(s, 1H), 4 59-
4 50(m, 3H), 3 29(s, 2H), MS 362 6(M™), 365(M™")

© N-(1-cyano-1-thiophen-2-yl- -[241,1-difl -
anesulfonyl}-2-h 1onamyde, (Compound 8)
F,HCO

Oxg=0
IH 2 N
H. Z
L
o
7

By proceeding in a manner simlar to Example 1(a) above but using (R)-3-{2(1,1-difluoro-methoxy)-
phenylmethanesulfonyl]-2-hydroxy-propionic acid [Reference Example 1(2)] and DL-x-armno-2-
thiopheneacetic acid there was prepared 1 1-th ~2-yl- 13- -difl

-] methanesulfony}]-2- gmde  'HNMR (CD;CI): § 7 6-7 2(m, TH),
7 01(t, =73 6Hz, 1H), 6 62(s, LH), 6 21(d, J=8 15, 1H), 4 71-4 67(m, 1H), 4 46(s, 2H), 3 68(s, 2H),
3223 18(m, 1H), MS 428 6(M-1), 453(M+23)

(d) -cyan 1-3 -phenylmethanesulfonyl]-2 -
propignamde, (Compound 17)
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By proceeding 1n a manner sirmlar to Example 1(a) above but using (R)-3-[2-(1,1-cifluoro-methoxy)-
phenylmethanesulfonyl]-2-hydroxy-propiome acid [Reference Example 1(a)] there was prepared (R)-

'mmn (DMSO) 8 BI(t, J=5 67Hz, 1H), 7 55-7.4(m, 2H), 7 35-7 2(m, 2H), 7 13(t, }=73 68Hz, 1H),
6 62(d, J=6 67Hz, 1H), 4 58(s, 2H), 4 52-4 45(m, 1H), 4 12(d, J=5 94Hz, 2H), 3 45-3.4(m, 2H) MS
347.4(M-1), 371(M+23)

‘O“s=o
JOL M N
I/\N o/('r N_C*
oJ o
Phosgene solution (0 77mL, 1 93M m toluene) was added to CH,;Cl; (SmL) and cooled to 0°C

under mtrogen Quinohne (0 12mL, 1 Ommol) was added followed by (X)-N-cyanomethyl-2-hydroxy-
3-phenylmethanesulfonyl-propionamde [100mg, 0 354mmol, Example 1(a)] The mixture was stirred
at ambient temperature for 3 hours Morphohne (1mmol) was added and shrring was continued for 3
hours The muxture was diluted with ethyl acetate (200mL) and washecd sequentially with IN HC,
bnne, saturated aqueous NaHCO, solution and brme  The product was dned with MgSO, and
cvaporated under vacuum and crystalhized from an ethyl acetate/hexane solution to yield morpholne-
(85mg,

0.215mmol), ' NMR (DMSO) 8 99-8 88 (m, m), 7.46-7 37 (m, SH), 5 42-5 32 (m, 1H), 4 60-4 45
(m, 2H), 4 204 13 (m, 2H), 3 70-3 28 (m, 10H) MS (M'+1) 396
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(R)-N-cyanomethyl-3-[2(1,1-difluoro-methoxy)-phenylmethanesulfonyl]-2-hydroxy-
propionammde [100mg, 0 287mmol, Example 1(d)], was dissolved in CH;Cl; (2mL) Pyndme (32 4uL,
0 4mmol) and then trichloromethylchloroformate (36.2pL, 0 3mmol) were added The mixture was
shrred at ambient temperature for 3 hours Morpholne (0 SmL) was added and stimng was continued
for 3 hours The mixture was diluted with ethyl acetate (200mL), washed with IN HCI, brine,
saturated aqueous NaHCO, solution and bnne The product was dned with MgSO,, evaporated under
vacuum and crystallized from a solution of ethyl acetate/hexane to yaeld morpholine-4-carboxylic acid

(60mg, 0 130mmol), 'H NMR (DMSO) & 8 95 (1, J=5 2Hz, 1H), 7 51-7 44 (m, 2H), 7 32-7 22 (m,
2H), 7 14 (¢, Juy~73Hz, 1H), 5 39-5 35 (m, 1H), 4 67-4 53 (m, 2H), 4 19-4 15 (m, 2H), 3 83-3 28 (m.
10H), MS (M'+1) 462

1)) 2-Me: ¢ ac! ] -2 l-
cthyl ester =

By proceeding 1 a manner simular to Example 3(a) above but usmg (R)-N-cyanomethyl-2-hydroxy-3-
phenylmethanesulfonyl-propionamude [Example 1(a)] and 2-methoxyethylamine there was prepared

_ Methoxy-ethyl)-carbamic acid 1-{cyanomethyl-carbamov])-2-phenyimethenesulfony)

ester '"HNMR. (DMSO) 8 91 (1, J=5 6Hz, 1H), 7 64 (1, J=5 6Hz, 1H), 7 40-7 32 (m, 5H), 5 30-5 25
(m, 1H), 4 59-4 50 (m, 2H), 4 17-4 13 (m, 2H), 3 58 (dd, J=9 2Hz, J=14 8Hz, 1H), 3 43 (4, 14 8Hz,
1H), 3 33 (s, 3H), 3 38-3 12 (m, 4H) MS (M-+H)' 384

(©) 1 nuc acid 1 12 -cthyl es

/J’?
<3
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By proceeding 1n a manner similar to Example 3(a) above but using (K)-N-cyanomethyl-3-cyclohexyl-

2-hydroxy-propionamide and diethylamme there was prepared (S)-Diethyl-carbamuc acid 1-
b ; "H NMR (DMSO)SGZ(t.J-SGl-Iz.ll-I).487-

{d) ads hic sc c 1 1)}-2

By proceeding m a manner simular to Example 3(a) above but using (R)-N-cyanomethyl-3-cyclohexyl-

2-hydroxy-propionamde and pyrrohdine there was prepared (S)-Pyrrolidine-]-carboxvlic acid 1-
i 1)-2-cyel —thyl 'H NMR. (DMSO) 8 59 (t, J=4 8Hz, 1H), 4 86-

. 481 (m, 1H),4 11 (d, J=4 8, 2H), 3.48-3 19 (m, 4H), 1 87-0 82 (m, 17H) MS (M+H)" 308

©

By proceeding m a manner simlar to Example 3(a) above but usmg (R)-N-cyanomethyl-3-cyclobexyl-

2-hydroxy-propionamide and morpholme there was prepared (S}-Morpholme-4-carboxylic acid |-
c 1 1 ] 'HNMR. (DMSO) 8 66 (t, J=5 2Hz, 1H), 4 88-

4 83 (m, tH), 4 13 (d, J=4 8, 2H), 3 60-3 26 (m, 8H), 1 71-0 82 (m, 13H) MS (M+H)" 324
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By proceeding 1n a manner sumler to Example 3(a) ebove but usmg (R)-N-cyanomethyl-3-cyclohexyl-
2-hydroxy-propionamide and 4-cthylpiperazine there was prepared (§)-4-Ethyl-piperazine-1-

car| h Iohex: lester LC-MS eluhon time=

2 0Bmin 349 2(M-1), 351 3(M+1) (MS API 150EX LC HP Agilent 1100 Senes Colurmn

5  Phenomenex, 5u ODS3 100A 100X3mm , Flow Rate 2ml/min Two solvent gradient Solvent A,

99% water, 1% acetomitnle, 0 1% AcOH Solvent B, 99% actomtrile, 1% water, 0 1% AcOH

Gradient from 100% A, 0% B to 0% A, 100% B fromt=0tot=6mmn Then gradient back to 100% A,

— 0% B fromt=7tot=15mn )

. 0 @® S)-2- 1 1 1 lic acy CYBNO l-c 2-

AL

By proceeding in a manner similar to Example 3(a) above but using (R)-N-cyanomethyl-3-cyclohexyl-
2-hydroxy-propionarmde and (S)-2-hydroxymethyl-pyrrolidine there was prepared (S)-2-

15 Hydroxymethyl-pvirohidine-] -carboxyhe a omet arbamoyl)-2 e
ester LC-MS clution time =3 73mm 336 5(M-1), 338 2(M+1) (MS API 150EX. LC HP Agilent
1100 Senes Column Phenomenex, Su ODS3 100A 100X3mm., Flow Rate 2ml/min Two solvent
gradient Solvent A, 99% water, 1% acetomtnile, 0 1% AcOH Solvent B, 99% actomtrile, 1% water,
0 1% AcOH Gradient from 100% A, 0% B to 0% A, 100% B fromt=0to t=6min Then gradient

20 backto 100% A, 0% B fromt=7tot=15mmn)

]1{cva

LRl PL NS¢

L IL

By proceeding m & manner similar to Example 3(2) above but using (R)-N-cyanomethyl-3-cyclohexyl-

25  2-hydroxy-propionamide and 2,2,2-trifluorocthylarmne there was prepared (S){2.2.2-Trifluoro-cthyl)-
mac acid 1-{c l-ca 1)-2 1 LC-MS elution time =4 07mm

334 1(M-1), 336 2(M+1) (MS API 150EX LC HP Agilent 1100 Senes Colurnm Phenomenex, Su
ODS3 100A 100X3mm , Flow Rate 2ml/min Two solvent gradient. Solvent A, 99% water, 1%
acetonitnle, 0 1% AcOH Solvent B, 99% actonitnle, 1% water, 0 19 AcOH Gradient from 10086 A,
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0% Bto 0% A, 100% B fromt=0 tot=6min Then gradient back to 100°%4 A, 0% B fromt=7tot=
15mm)

Q)] = d

n 1 1)
|
HOCH, CH o'&"ﬂ
K
o

By proceeding mn a manner sirmlar to Example 3(a) above but using (R)-N-cyanomethyl-3-cyclohexyl-
2-hydroxy-promonanude and 2-hydroxyethylammne there was prepered (S)-(2-Hydroxvethyl)-carbamc

] ] l-cthyl ester 'H NMR (DMSO) 8 65 (t, J=5 2Hz, 1H),
7 16 (1, }=5.2Hz, 1H), 4 85-4 80 (m, 1H), 4 62 (t, J=5 6Hz, 1H), 4 12 (d, J=5 6Hz, ZH), 3 45-3 33 (m,
2H), 3 12-2 96 (m, 2H), 1 74-0 80 (m, 13H) MS (M+H)" 298

By proceeding 1n a manner sinular to Example 3(a) above but using (R)-N-cyanomethyl-3-cyclohexyl-
2-hydroxy-propionamde and tetrahydrofurfurylamine there was prepared (tetrahydrofuran-2-
1 1 I i 1 asa ] 1 mxture of

diastereomers, "H NMR. (DMSO) 8 66 (t, J=5.2Hz, 1H), 7.28 (t, J=5 2Hz, 1H), 4 864 81 (m, 1H),
4 12 (d, J=5 2Hz, 2H), 3 83-3 54 (m, 3H), 3 09-2 92 (m, 2H), 1 89-0 80 (m, 17H) MS (M+H)" 338

(9] me-1 1

cf"i°$f/¢"

By proceeding in a manner simlar to Example 3(a) above but using (R)-N-cyanomethyl-3-cyclohexyl-

2-hydroxy-propionamide and azetidme there was prepared (S)-azetidine-]-carboxy]ic acid 1-
-2 l-ethyl ester "H NMR (DMSO) 8 59 (1, J=5 2Hz, 1H), 4 82-
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(o) 3 = idipe-1-carboxylic 1 - lohexyl-
sthy) ester

XL
N
Y Y
By proceeding mn & manner sumlar to Example 3(a) above but using (R)-N-cyanomethyl-3-cyclohexyl-
2-hydroxy-propionamde and (R)-3-hydroxy-pyrrolidine there was prepared (R)-3-hydroxy-
1d ~carba lohexyl 'HNMR.

(DMSO) 8 64-8 56 (m, 1H), 4 98-4 80 (m, 2H), 4 29-4 20 (m, 1H), 4 11 (d, J=5 2Hz, 2H), 3 57-3 12
(m, 4H), 1 91-0 82 (m, 15H) MS (M+H)"' 324

c acid (§)

W N O =N

H'o O 0

By proceeding m 2 manner sinular to Example 3(a) above but uming (R)-N-cyanomethyl-3-cyclohexyl-
2-hydroxy-propionarmde and (S)-3-hydroxy-pyrrolidine there was prepared (8)-3-hydroxy-

(DMSO) 8 63-8 55 (m, 1H), 4 98-4 90 (m, 1H), 4 85-4 80 (m, 1H), 4.28-4 19 (m, 1H), 4 13-4 09 (m,
2H), 3.54-3 09 (m, 4H), 1 93-0 81 (m, 15H) MS. (M+H)" 324

@

By proceeding 1n & manner similar to Example 3(a) above but using (R)-N-cyanomethyl-3-cycliohexyl- '
2-hydroxy-propionamide and morpholine there was prepared (S)morpholine-4-carboxylic acid 1-
(cyanomethyl-carbamoy])-3-cvclohexyl-propyl ester 'H NMR (DMSO) 8 61 (t, J=5 6Hz, 1H), 4 79

(t, =5 6Hz, 1H), 4 13 (d, J=5.2Hz, 2H), 3 59-3 26 (m, 8H), 1 73-1 55 (nt,"7H), 1 23-1 06 (m, 6H),

0 88-0 76 (m, 2H) MS (M+H)" 338
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37-
4 77 (m, 1H), 4 11 (d, J=5 2Hz, 2H), 4 13-3 81 (m, 4H), 2 18 (quint, J=7 6Hz, 2H), 1 71-0 80 (m,
13H) MS (M+H)' 294

()] 1 1 ad 1 1 lol 1 ester

A,',io,( o

By proceeding 1n 2 manner similar to Example 3(a) above but usmg (R)-N-cyanomethyl-3-cyclohexyl-
2-hydroxy-propionamide and cyclopropylamine there was prepared (S)-cyclopropyl-carbamic acid 1- .
(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester 'H NMR (DMSO) 8 64 (t, J=5 2Hz, 1H), 7 44

(br, 1H), 4 83-4 78 (m, 1H), 4 11 (d, J=5 2Hz, 2H), 2 50-2 40 (m, 1H), 1 72-0 78 (m, 13H), 0 58-0 30

(m, 44) MS (M+H)" 294

(m)

By proceeding m 8 manner mmular to Example 3(a) above but usmg (R)-N-cyanomethyl-3-cyclohexyl-
2-hydroxy-propionarmde and pipendine there was prepared (S)-prpendimne-1-carboxylic acid 1-
(cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester 'H NMR. (DMSO) B 63 (t, J=52Hz, 1H), 4 86-
481 (m, 1H), 4 11 (d, J=5 6Hz, 2H), 3 48-3.20 (m, 4H), 1 70-0 82 (m, 19H) MS (M+H)" 322

(n) 2-M I cacid 1 l-f

1)-2
- o\/\nllj“o ":\H.._-’%'
H o
By proceeding in a manner siymlar to Example 3(a) above but using (R)-N-cyanomethyl-3-cyclohexyl-
2-hydroxy-propionamide and 2-methoxyethylamine there was prepared (S)(2-methoxy-ethyl)-
carbarmic acid 1-{cyanomethyl-carbamoy))-2-cyclohexyl-cthyl ester 'HNMR (DMSO) 8 66 (1,
J=5 6Hz, 1H), 7 27 (1, J=5 6Hz, 1H), 4 85-4 80 (m, 1H), 4 12 (d, J=5 6Hz, 2H), 3 40-3 03 (m, 4H),

332(s, 3H), 1 74-0 80 (m, 13H) MS (M+H)" 312
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EXAMPLE 4
(2) lic aci - 1<{1- azpl-2-yl«
lcar] 2~ methan ! (Compound 11)
Oss=0
o H O
Ay
N\ N

Step 1 (R)-2-Hydroxy-3-phenylmethanesulfonyl-propionic acid {2g, 8 19mmo), Reference Example
1(b)} wus dissolved m CH,Cl; (20mL) 4-Methylmorpholine (3 8mL) and then chloromethy! methyl
ether (1 52mlL, 20mmol) were added After sturmg at ambient temperature for 30 minutes, the
reaction was quenched wath water (50ml.) and extracted with ethyl acetate  The combined orgamic
[ayers were washed with saturated aqueous NaHCO, solution and brme  The product was dned with
MgSO,, evaporated under vacuum and crystallized from ethyl acetate/hexane to yield 2-hydroxy-3-
ster (1.2g, 4 16mmol)

Step2  Pbosgene solution (2 07mL, | 93M 1n tolnene) was added w0 CH;Cl, (10mL) and cooled to 0°C under
mtrogen. Qumohne (0 95mL) was added followed by 2-hydroxy-3-phenylmethanesulfonyl-propiomc acad
methoxymethyl ester (250mg, 0 87mmol) The mixture was stured at ambient tempemature for 3 bours.
Morpboline (0 35mL, 4mmol) was added and strmng was comtmued for 3 hours. The mixture was diluted with
ethyl acetate (200ml.), washed sequentially with IN HC, brme, satursted aqueous NaHCO, solution and brine
The crude product was dned with MgSO,, evaporated under vacuum and dissolved 1n 1,4-dioxane (20mL) IN
HCI (10mL) was added and the rmxture was stured at ambient temperature for 3 hours Dioxanc was evaporated
under vacuum and the product was extracted with ethyl acetate  The combined ethyl acetate layers were washed
with saturated aqueons NaHCO, solution (3x20mL) The NaHCO; solution was acidified with 6N HCl and
extracted with ethyl acetate  The combined ethyl acetate Iayers were washed with brine, dned with MgSO, and
evaporated under vacuum to give {R}-mg -
gster,

PRI

Step3  (R)-Morphohine-4-carboxylic acid 1-carboxy-2-phenylmethanesulfonyl-cthyl ester was combimed with
EDC (250mg, } 3mmol), HOBt (250mg, 1 6mmol), and (25)-2-ammo-1-benzooxazol-2-yl-butan-1-0] {250mg,

1 2mmo), Reference Example 17(a)} Dichloromethane (4mlL) was added and then 4-methylmorphohine

(0 5mL) The muxture was strred at ambient temperature for 2 hours  After dilution wath ethyl acetate (150ml),
the solution was washed with IN aqueous HC), water, saturated aqueous NdHCO, solution and bnne, dned with
MgSQ, and evaporated under vacvum. The crude product was dissolved in dry dichloromethane (10mL) and

i
$6
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Dess Marhin Periodinane (500mg, 1 2mmoal) was added  After shrmng at ambient iemperature for 1 hour, the
muxture was diluted with ethyl acetate (150ml) and treated wath 0 26M Na,S,0, solution 1n saturated squeous
NaHCO; The organic phase was washed with saturated aqueous NaHCO, and brme, dned with MgSO4 and

evaporated The product was crystallzed from ethyl acetate/hexane to y1eld morpholme-4-carboxylic acid (R)-1-

OJSmmnl). 'HNMR (DMSO)sss(d.J=56Hz. 1H), 8 01 (d.J=1 9Hz, 1H),190(d.1-79uz. 1H), 7 65 (t,
J=7 SHz, 1H), 7 55 (t, I=7 9Hz, 1H), 7.40-7 34 (m, 5H), 5 44-5 35 (m IH), 5.26-5 16 (m, 1H), 4 60 (d, J=13 6Hz,
1H), 4.47 (d, J=13 6Hz, 1H), 3 71-3.28 (m, 10H), 2 10-1 94 (m, 1H), 1 81-1 65 (m, 1H), 0 98 (t, J=7 2Hz, 3H),
MS (M*+1) 544

By proceeding in a manner simlar to Example 4(a) above but usmg (R)-3-[2(1,1-difluoro-methoxy)-
phenylmethanesulfonyl]-2-hydroxy-propionic ecid {Reference Example 1(a)} mn step 1 there was

(DMSO) 895 (d J=6.4Hz, IH). 801 (d. =7 9H2. IH). 790 (d. J=8 4Hz, 1H), 7 65 (t, }=7.4Hz, 1H),
7 54 (t, ]=7 5Hz, 1H), 7 52-7 43 (m, 2H), 7 31-7 21 (m, 2H), 7 11 (t, Juy=73Hz, 1H), 5.43-5 37 (m
1H), 527-5 17 (m, 1H), 4 63 (d, J=13 SHz, 1H), 4 54 (d, =13 5Hz, 1H), 3 88-3 28 (m, 10H), 2 10-
194 (m, 1H), 1 81-1 65 (m, 1H), 0 98 (t, J=7 6Hz, 3H), MS (M"+1) 610

() holme-4-carboxylic acid = 1a2p]-2-y]- 1
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By proceeding in a manner mumlar to Example 4(a) above but usming (R)-3-[2-(1,1-difluoro-methoxy)-
phenylmethanesulfonyl]-2-hydroxy-propionic acid {Reference Example 1(a)} n step 1 and (2S)-2-
amino- l-bmmthmml-z-yl-butm-l -0l {Reference Example 17(b)} 1n step 3 there was prepared

114 Ime ] | 'H NMR (DMSO) 893 (4, J=6 4Hz.
1H), 8 30-8 24 (m, 2H), 7 72-7 62 (m, ZH), 7 51-7 44 (m, 2H), 7.32-7 22 (m, 2H), 7 12 (t, Juy~73Hz,
1H), 5 49-5 35 (m 2H), 4 64 (d, J=13 5Hz, 1H), 4 55 (d, J=13 5Hz, 1R), 3 91-3 28 (m, 10H), 2 08-1 94
(m, 1H), 1 84-1 68 (m, 1H), 0 99 (t, }=7 6Hz, 3H) MS (M'+1) 626.

@

By proceeding i a manner sirlar to Example 4(a) above but using pyrrohdine 1n step 2 there was
prepared hdy he acyd {(S)>-1{1- -2-yl-mpethanoyl

11-2 sulfonyl 'HNMR (DMSO) 8 90 (d, J=6.4Hz, 1H),
799 (d, J=7 9Hz, 1H), 7 89 (d, J=8 4Hz, 1H), 7 65 (t, J=7.4Hz, 1H), 7 54 (t, J=7 5Hz, 1H), 7 40-7 33
(m, 5H), 5 41-5 33 (n 1H), 5 26-5 15 (m, 1H), 4 59 (d, J=13 5Hz, 1H), 4 47 (d, J=13 5Hz, 1H), 3 66-
317 (m, 6H), 2 10-1 64 (m, 6H), 0 97 (t, J=7 2Hz, 3H), MS (M'+1) 528
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2 ] I-cthyl '"H NMR (DMSO) 8 91 (d, J=6.4Hz, 1H), 7 99 (d, J=7 9Hz,
1H), 7 90 (d, I=8 4Hz, 1H), 7 65 (t, }=7 4Hz, 1H), 7 54 {t, }=7 5Hz, 1H), 7.40-7 33 (m, 5H), 5 39-5 33
(m 1H), 5 26-5 15 (m, 1H), 4 59 (d, J=13 5Hz, 1H), 4.47 (d, J=13 5Hz, 1H), 3 63 (dd, J=14 8Hz,
J=10 6Hz, 1H), 3 42 (dd, J=14 8Hz, J=2 SHz, 1H), 2 89 (s, 3H), 2 79 (s, 3H), 2 10-1 94 (m, 1H), 1 81-
1 64 (m, 1H), 097 (t, J=7 2Hz, 3H), MS (M'+1) 502

®

- \ | {Compound 25)

O3%=0
) o { o
By proceedmg 1n a manner simlar to Example 4(a) above but using (R)-3-armno-2-hydroxy-pentanoic
scid benzylarmde TFA salt (Reference Example 19) m step 3 there was prepared morphohne-4-

mmmmmm 'HNMR. (DMSO) 927 (1, J=5 5Hz, 1H), 8 67 (d, J=8 1Hz, 1H),
7 40-7.20 (m, 10H), 5 42-5 34 (m 1H), 4 96-4 85 (m, 1H), 4 64-4 24 (m, 4H), 3 66-3.28 (m, 10H),
1 90-1 72 (m, 1H), 1.63-1.46 (m, 1H), 0 89 (t, J=7 2ZHz, 3H), MS (M*+1) 560
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By proceeding in a manner simlar to Example 4(a) above but using (§)-2-amino-1-oxazolo[4,5-
blpynidin-2-vi-butan-1-ol TFA salt (Reference Example 20) there was prepared morpholine-4-

h ifonyl-cthvl ester 'H NMR (DMSO) 900(d J=6.4Hz, 1H), 8 73 (m, 1H), 8 39 (4,
J=8 4Hz, 1H), 7 69-7 64 (m, 1H), 7 45-7 30 (m, 5H), 5 37 (d, =10 4Hz, 1H), 5 19-5 13 (m, 1H), 4 57
(d, J=13 6Hz, 1H), 4 46 (d, J=13 6Hz, 1H), 3 67-3 23 (m, 10H), 2 10-1 98 (m, 1H), 1 80-1 69 (m, 1H),
099 (t, J=7 OHz, 3H) MS (M-+H)" 545

M gcid (S)-1-[(S)- 1 2-C; -
1 1]-2- 1 ] l-ethyl ester

[/
M

By proceeding i & manner simlar to Example 4(a) above but using 2-amuno-1-(5-cthyl-
[1,3,4]oxadiazol-2-y]-butan-1-0] {Reference Example 11(m))there was prepared morpholme-4-

c 1] 1(5-¢t 4 I 2-Ca) 1]-2-
phenylmethanegulfonyl-cthyl cster 'HNMR (DMSO) 895 (d, J=6 0Hz, 1H), 7 41-7 33 (m, SH),
5 35 (d, J=10 0Hz, 1H), 4 974 91 (m, 1H), 4 63-4.45 (m, 2H), 3 64-3.23 (m, 10H), 2 96 (q, }=7 2Hz,
2H), 1 99-1 89 (m, tH), 1 75-1 64 (m, 1H), 1 30 (t, J=7 6Hz, 3H), 0 94 (t, =7.2Hz, 3H) MS (M+H)"
523

mﬁyﬂhmmm (Compound 32)
FAI °

Oes_o

H-o/('r N\;_)L O

° -~
To a solution of (R)-3-[2-(1,]1-difluoro-methoxy)-phenylmethanesulfonyl}-2-hydroxy-propionic acd
{1 24g, 4mmol, Reference Example 1(a)} in CH,Cl, (20ml) was added HOBt (0 74g, 4 8mmol), EDC
(1 15g, 6mmol), (R)-2-smino-N-methoxy-N-methyl-butyramde TFA salt (1 04g, 4mmol), prepared as
m reference 2, and NMM (1 6g, 16mmol) After simng for 14 hours at room temperature, the
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reaction mixture was diluted with 150ml of ethy] acetate The muxture was washed with saturated
NaHCQ; and brine before drying with anhydrous MgSO, This crude product was then filtered,
concentrated and punfied by flash column chromatography using silica gel with hexane/ acetate as
¢luent to yield (S)-2-{(R pro-meth ,
no}-N- -N- (1 45g), THNMR (CD3CI) 7 6-7 5(d, J=7 67THz,
1H), 7 5-7 35(m, 2H), 7 31-7 15(m, 2H), 6 63(t, }=73 4Hz, 1H), 5 0-4 85(br., 1H), 4 7-4 6(m, 1H),
4 55-4 48(m, 2H), 4.45-4 35(m, 1H), 3 80(s, 3H), 3 6-3 8(m, 1H), 3 35-3 2(m, 1H), 1 78(s, 3H), 2 0-
1 5(m, 2H), 0 93(t, J=6 9Hz, 3H), MS 437 4 4(M-1), 439 4(M+1)

-phenylmethanesulfonyll-2-hydro;

O.- sgo

H ©

(o

e

To a solution of (5)-2-{(R)-3-[2-(1,]1-difluoro-methoxy)-phenylmethanesulfonyl]-2-hydroxy-
propanoylamino} -N-methoxy-N-methyl-butyrammde (1 3g, 3nmumol, Example 5) 1n ethyl ether (50mL)
at 0°C under N;, was added 1N LAH solution of ethyl ether (3ml) After stirnng for 3 hours at 0°C,
1ml of ethyl acetate and saturated NH,C] solution was added The crude product was then extracted
with ether, washed with brine, dried with MgSO,, filtered and concentrated The residue was punified
by flash column chromatography using sihica gel with hexane/ acetate as eluent to yield {R)-3-[2-(1.1-

pro-methoxy)-phenvimethanesnlfornyl]- -1-fo -propyl)-2-hydroxy-propionarmde (0 66g),

'"HNMR (DMSO) 9 43(s, 1H), 8 42(d, 3=7 45Hz, 1H), 7 6-7.0(m, 4H), 7 12(1, J=73 93Hz, 1H), 6 52(d,
J=6.45Hz, 1H), 5 2-5 17(m, 1H), 4 65-4 53(m, 2H), 4 12-4 O(m, 1H), 3 63-3 55(m, 2H), 1 7-1 &(m,
2H), 0 89(t, J=6 8Hz, 3H), MS 378 2(M-1), 380.4(M+1)
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Osgo
S_?H o
O

Step 1 To a solution of (R)-3-Phenylmethanesulfonyl-2-tmsopropylsilanyloxy-proponic scid
{556mg, Immol, Reference Example 3} mn CH;Cl; (10mL) at room temperature was added HOBt
(183mg, 1 2mmol), EDC (288mg, 15mmol), (S)-2-Ammo-1-benzooxazol-2-yl-butanol (206mg, 1 mml)
and NMM (202mg, 2mmol) The mixture was then shrred overmght at room temperature before being
diluted wath ethy! acetate {(100mL), washed with saturated NaHCO,, brine, dnied with anhydrous
MgSO,, filtered and concentrated The crude product was then punfied by flash column
chromatography using silica gel with hexane/acetate as eluent (to yield 180mgs of product) Thas
compound was dissolved in CH,Cl,, Dess-Martin Penodinsne (196mg, 0.46mmol) was added at room
temperature and the mxture was strred for 2 hours  Saturated Na;S;0,-NaHCO; solution (SmL) was
added and stured for & further 30 minute before extraction with ethyl acetate and washing sequentially _
with satmrated NaHCO, solution and bnne  The crude producl was then dnied with anhydrous MgSO,,
filtered, concentrated and punfied by flash column chromatography usmg sihica gel with
hexanc/acetate as eluent to yield (R)-N-[(S)-1-(1-benzooxazol-2-yi-methanoyl)-propyl)-3-
phenylmethanesul fonyl-2-tmsopropylsilanyloxy-propionamde

Step 2 (R)-N-(S)-1-(1-Benzooxazol-2-yl-methanoyl)-propyl]-3-phenylmethmesulfonyl-2-
trmsopropylsilanyloxy-propionamide (120mg, 0 2mmol), in CH,CN (10mL), 48% HF/ water solution
(1mL) were mixed and stirred at room temperature for 16 hours Saturated NaHCO; solution was
added carefully to adjust the pH to between 8 and 9  The product was extracted with ethyl acetate
(100mL), washed with brine and dried wath magnesium sulfate The solvent was removed and the

product crystallized from acetate and hexane to yreld {R)-N-{(5)-1-(1- -2-yl-
propyl}-2-iydroxy-3-pheny!-methancsulfonyl-propionamide as a white solid (85% yzeld), 'H NMR

(DMSO) 8.29 (d, J=7 9Hz,1H), 7 74 (d, J=7 9Hz, 1H), 7 59 (1, J=8 1Hz, 1H), 7 46-7 35 (m, 7H), 6 52
(d, J=6 6Hz, 1H), 5 08-4 99 (m, 1H), 4 58-4 47 (m, 3H), 3 35-3 28 (m, 2H), 2 05-1 90 (m, IH), 1 81-
1 65 (m, 1H), 0 91 (t, J=7 2Hz, 3H), MS (M*+1) 431
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CC \,Q

Step 1 A muxture of (R)-S-lnuno-z-hydrmy-pmmnmc acid benzylammde TFA salt (70mg, 0 22mmol),
3-[2(1,1-difluoro-methoxy)-phenylmethanesulfonyl J-propiomic acid (64mg, 0.22mmol, Reference
Example 19) HOBT (33mg,0 22mmol), EDC (63mg, 0.325mimol), 1mL dichloromethane end N-
methyl morpholme (484, 0 434mmol) The mixture was allowed to sbr 16 hours The product was
extrected into 60mL ethyl acetate and washed with two 10mL portions of IN HCl, 10mL water, and
two 10mL portions of saturated NaHCOs, dned over MgSO, and concentrated to give 105mg of crude

(R)-3-{3-[2(1,1-difluoro-methoxy)-phenylmethanesulfonyl]-propanoylammo}} -2-hydroxy-pentanorc
acid benzylamude (0 21mmol, 100% yeld)

O=(D=O

Step 2 To a ImL dichloromethane solution of 105 mg of (R)-3-{3-[2-(1,1-difluoro-methoxy)-
phenylmethanesulfonyl]-propanoylammo} -2-hydroxy-pentanoic acid benzylanude (0 21 mmol) was
added Dess Martin peniodinane (179mg, 0.42 mmol). The mixture was allowed to stir for 16 hours,
‘then 10mL of 0 26M Na;S,0, m saturated NaHCO, was added and the mixture was extracted with two
30mL portions of ethyl acetate and washed with three rSmL portions of saturated NaHCO, The
organic layer wes dned over MgSO, and concentrated. The product was punfied by silica gel
chromatography using 3 1 hexane ethyl acetate cluent and crystalhzed from diethyl cther and hexane

to give ; D nlfo: HOD: Q
pentanoic acld benzvlamide (281113, 0 054mmol, 26% yield), 'H NMR. (CDCI,) 70-747 (rn, 9H), 6.49
(m, 1H), 6.24 (m, 1H), 5.22 (m, 1H), 4.40 (m, 2H), 4 30 (m, 3H), 3 23 (m, 2H), 2 70 (m, 2H), 2 01 (m,
1H), 1 68 (m, 1H), 0 85 (m, 3H), MS (M'+1) 499 4, 496 53

ThefollomngeompomdswueprqmedbythcmthodofEmpleS

nhmmthnn__mu:pmm.m@_(@mpomd 26), 'H NMR (CDCI,) 785 (d,J=7 6Hz, 1H), 7 7-

70 (m, 7H), 6 51 (m, 2H), 5 60 (m, 1H), 4 34 (m, 3H), 3 29 (m, 2H), 2 80 (m, 2H), 2 13 (m, 1H), 1 87
(m, ll-l).096 (m, 3H), MS (M*+1) 481, 480 48,

(Compound 30), 'H NMR. (CDCI,) 79 (m, 1H), 762 (m, 1H), 756 (td J=69,1 2Hz, 1H), 747
(td,J=7 1,1 2Hz, 1H), 7 3-7 1 (m, 9H), 6.47 (d,J=7 THz, 1H), 5 71 (m, 1H), 4 22 (5, 2H), 3 20 (m, 2H),
2 71 (m, 4H), 2 47 (m, 1H), 2 33 (s, 3H), 2 21 (m, 1H), MS (M'+1) 505 2, 504 60

- Imethane: 1 1 -2,3-ch lidin-1-yi- 1)-
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- - 1-N-[3-(1.1-digxo-116- lin-4-y1)-1-ethyl-2,3-

EXAMPLE 9
NA(S)-1{1- 1-2-yl- I 2.(2- -
Ifonyl- onamidg, (Compound 28)

Step 1 3-Benzylsulfanyl-2-(2-mtro-phenylammo)-propionic acid (350mg, 1 05 mmol, Reference
Exzmple 5) was dissolved 1n 20mL methanol, treated wath a 20mlL aqueous solution of Oxone
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(970mg, 0 12mmol), and stirred for 72 hours Water (300mL) was added and the precipatate was
filtered and dned to give 2-(2-nitro-phenylamino)-3-phenylmethanesul fonryl-propionic acid (215mg,
0 59mmol, 56%yield)

Step 2 A muxture of 2-(2-mitro-phenylammo)-3-phenylmethanesulfonyl-propionic acid (215mg,

0 59mmol), HOBT (136mg, 0 148mmol), EDC (408mg, 2 13mmol), (S)-2-amino-1-benzooxazol-2-yl-
butan-1-ol (122mg, 0 59mmol, {Reference Example 17(a)}, 2 4mL dichloromethane and N-methyl
maorpholme (97uL, 0 89mmol) was sllowed to st 16 hours. The product was extracted mto 20mL
ethyl acctate and washed with three SmL portions of 1N HCI, and one 30mL portion of saturated
NaHCO,, dned over MgSO, and concentrated to give (R)-N-{(S)-1-(1-benzooxazol-2-yl-1-hydraxy-
methyl)-propyl]-2-(2-mtro-phenylamuno)-3-phenylmethane-sulfonyl-promonamide (223mg,
0.40mmol, 45% yield)

Step 3 (R)-N-{(8)-1<1-Benzooxazol-2-yl-1-hydroxy-methyl)-propyl]-2-(2-nitro-phenylammno)-3-
phenylmethane-sulfonyl-propionamde (223mg, 0 4ommol) was dissolved in 1 6mL dichloromethane
and treated with Dess Martin periodinane (342mg, 0 80 mmol) The mxture was allowed to sur for 16
hours, then 20mL of 0 26M Na;S;0, 1n saturated NaHCO; was added and the mixture was extracted
with two 30mL portions of ethyl acetate and washed with three SmL portions of ssturated NaHCO,
The organic layer was dnied over MgSO, and concentrated The crude product was dissolved 1n a
mmamum amount of hot ethyl acetate and crystallized by addition of dry diethyl ether Thus
crystalhization was repeated to gave clean (R)-N-[(S)-1-(1-Benzooxazol-2-yl-methanoyl)-propyl]-2-(2-

ro-phe ‘ _ ude (97mg, 0.176mmol, 44% yield), 'H
NMR. (DMSO0) 8 67 (m, 1H), 8 12 (m. 1H), 7 81 (m, 1H), 7 65-7 35 (m, 10H), 6 78 (m, 2H), 5 51 (m,
1H), 4 68 (m, 1H), 4 37 (5, 2H), 3 62 (m, 1H), 3 38 (m, 1H), 2 15 (m, ]H), 1 91 (m, 1H), 0 98 (m, 3H),
MS (M'+1) 5510, 550 58

The following compound was prepared by the method of Example 9
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Step 1 A mixture of (R)-3-benzylsulfanyl-2<(5-mtro-thiazol-2-ylammo)-propionic acid (42mgmg,

0 123mmol, Reference Example 6) HOBT (28mg, 0 148mmol), EDC (29mg, 0 148mmol), (S)-2-
amino-1-benzooxazol-2-yl-pentan-1-0l {27mg, 0 123mmol, Reference Example 17(c)}, ImL
dichloromethane and N-methyl morpholme (14ul., 0 123mmol) was allowed to stir for 16 hours. The
product was extracted mto 60mL cthyl acetate and washed with one 30mL portron of 1N HCI, and one
30mL portion of saturated NaHCO;, dried over MgSO, and concentrated to give (R)-N-[(S)-1-(1-
benzooxazol-2-yl-1 -iaydroxy—meﬂ:yl)-butyl]é -benzylsulfanyl-2-(5-mtro-thiazol-2-ylamno)-
propionarmde (41 8mg, 0 077mmol, 63% yield)

Step 2 (R)-N-{($)-1-(1-Benzooxazol-2-yl- 1-hydroxy-methyl)-butyl]-3-benzylsul fanyl-2-(5-mtro-
thiazol-2-ylamino)-propionamide (41 8mg, 0 077mmol) was dissolved m 0 SmL methanol, treated
with a 0 SmL. aqueous solution of Oxone® (43mg, 0 069mmol), and stired for 1 hour Methanol was
removed under reduced pressure and 2mL water was added The nuxture was extracted with two
10mL portions of ethyl acetate, dned over MgSO,, and concentrated It was then dissolved in 0.5mlL
dichloromethane and treated with Dess Martm penodinane (65mg, 0 154 mmol) The mixture was
allowed to stir for 16 hours, then SmL of 0 26M Na;S;0, m saturated NaHCO, was added and the
mixture was extracted with two 10mL portions of ethyl acetate and washed wath three Sml. portions of
saturated NaHCO, The organic layer was dried over MgSO, and concentrated The product was
punified by triturating with chethyl ether to give (R)-N-[(S)-1-(1-benzooxazol-2-y]-methanoy])-butyl}-
2=(5-mtro-thiazol-2-ylamno)-3-phenvimethanesulfonyl-propionamudg (28mg, 054mmol, 26% yreld),
'HNMR (CDCl;) 7 96 (s, 1H), 7 87 (m, 1H), 7 7-7 3 (m, 9H), 5 57 (m, 1H), 5 06 (m, 1H), 4 47 (m,
2H), 3 75 (m, 1H), 3 48 (m, 1H), 2 09 (m, 1H), 1 85 (m, 1H), 1 43 (m, 1H), 1 24 (m, 1H), 0 94 (m,
3H), MS (M'+1)5722,571 63

(s) 28) (4.4-Dh 2- - id (1(S -3- 1 D-amide,
(Compound 33)

.-
L'
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To a mxture of amino-acetomtrile hydrochlonde (0 37 mmol, 72 6mg), (25)-4,4-difluaro-2-hydroxy-
5-phenyl-pentanozc acid (1 0 eq , 0 37 mmol, 85 Omg, Reference Example 7) and

N N-duspropylethylamune (2.2 eq , 0 81 mmol, 105 2mg) 1n dry dichloromethane (4 mL) under
nitrogen was added PyBOP® (1 1 eq, 0.41 mmol, 212mg) The muxture was stirred at room
temperature for 15 5 hours and then concentrated 1n vacuum The residue was diluted with ethyl
acetate (30m]) and the mixture was washed with water (30mL), then with sodium bicarbonate (30mL)
and then with water (30mL) The orgamc layer was dned over MgSO4 and then concentrated m
vacuum The residue was punfied over 10g sihca gel, eluting with a mixture of ethyl acetate and
heptane (1 2, v/v) to afford (28) (4.4-cifluoro-2-hydroxy-5-phenyl-pentanoic acid (1(S)-cyano-3-
phenvl-propvl)-amde as a Light tan sohd (67 4 mg, 48 9%) 'H NMR (CDCls) 7 3 (m, 10H), 7 1 (d,
J=7 Hz, 1H), 4 8 (q, =7 4 Hz, 1H), 4.53 (bd, J=55 Hz, 1H), 3 2 (dt, J=16.2, 4 2 Hz, 2H), 2 96 (s, 1H),
2 85(m, 2H), 2 5 (m, 1H), 2 3-09 (m, 3H) LC/MS 89% parent (M+1)

(®)
(Compound 34)

By proceedmg 1n a manner ssmilar to Example 11(a) above but using (S)-2-ammno-4-phenyl-
butyromitnile hydrochloride and 2-(S)-(2-morpholin-4-yl-2-oxo-ethoxy)-4-phenyl-butync acid
[Reference Example 8) there was prepared - s 1)-2-(SH(2- hohn-4-yl-
2-oxo-ethoxy)-4-phenyl-butvramide as an o1l '"H NMR (CDChL) 9 4 (d, J=8 2 Hz, 1H), 7 3 (m, 10H),

LY

-
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475 (q, I=7 5 Hz, 1H), 4 63 (4, J=15 1 Hz, 1H), 395 (d, J=15 3 Hz, 1H), 3 87 (dd, J=8 2, 3 9 Hz, 1H),
3 7 (m, 6H), 3 32 (m, 2H), 2 85 (m, 4H), 2 1 (m, 3H), 2 05 (m, 1H) LC/MS 100% (M-+1) 450

© N 3-phenyl- - - - , (Compound 35)

A

o)

By proceeding 1n a manner ssmilar to Example 11(a) above but using (S)-2-amino-4-phenyl-

butyromiinle hydrochloride and (2S)-2-fluoro-4-phenyl-butync acid (Reference Example 9) there was

prepared N. 34 1 - v - ide as a hight tan sold 'H

NMR (CDCl;) 7 3 (m, 10H), 6 6 (bs, 1H), 4 95 (ddd, J=49 2, 8 2, 3 5 Hz, 1H), 4 8 (m, 1H), 3 8 (m, y
10 4H),23(m, 1H), 22 (m, 3H) MS (CI,M+1) 325

(d) N - = 1)-2 ] de, (Compound 36}

F m\/’/"I
F :
0 []

By procecding in a manner sumlar to Example 11(a) above but using (S)-2-amno-4-phenyl-
15  butyronitnle hydrochlonde and 2,2-dhfluoro-4-phenyl-butync acid there was prepared N{1-{S)-cygno-

- -2.2-difly - as a white sold "H NMR (CDCh) 7 3 (m, 10H),
6 6 (d, J=8 1 Hz, 1H), 4 83 (q, J=7 4 Hz, 1H), 2 88 (dt, J=7 5, 2 5 Hz, 2H), 2 79 (t, J=8 Hz, 2H), 2 4
(m, 28), 22 (q, J=7 5 Hz, 2H) LC/MS 50% (M+1) 343

20 (e) - 1)-2(S -4 | ide, (Compound 37)
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(o)

By proceeding in a manner sirmlar to Example 11(a) above but using (S)-2-armno-4-phenyl-
butyronitnle hydrochlonde and (2S)-2-hydroxy-4-phenyl-butync acid there was prepared

N-(1(8 -2-(S)-] | de as a white sohd 'H NMR
(CDCl;) 73 (m, 10H), 6 9 (d, J=8 4 Hz, 1H), 4 86 (g, J=7 4 Hz, 1H), 42 (m, 1H), 284 (1, J=7 1 Hz,
2H), 2 77 (t, =7 8 Hz, 2H), 2 5 (d, J=4 7 Hz, H), 2.2 (m, 3H), 1 95 (m, 1H) LC/MS 49% (M+1) 323
(9] NA14S hen ide, (Compound 38)

e

0

By proceeding 1n 2 manner simlar o Example 11(a) above but using (S)-2-amno-4-phenyl-
butyromitnle hydrochlonde and (2R)-2-hydroxy-4-phenyl-butyric acid there was prepared N-(]-(S)-

Ano-3-n gmide as & white sohid 'H NMR (CDChLy) 7 4-
7 1 (m, 10H), 6 9 (d, J=8 7 Hz, 1H), 4 87 (q, J»7 3 Hz, 1H), 4 1 (m, 1H), 2 85 (t, =75 Hz, 2H), 2 77
(t,J=8 4 Hz, 2H), 23 (d, J=5 1 Hz, 1H), 2 2 (m, 3H), 2 0 (m, 1H) LC/MS 94% (M+1) 323
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(&) 1{S)c 1 = -4 -] , (Compound 39)

: H cI{‘N
H’C\OﬁrNY
0 H

By proceeding 1n a manner mmular to Example 11(a) above but using (S)-2-ammo-4-phenyl-

butyronitrile hydrochlonde (0 407 mmol, 80mg) and 2(R)-methoxy-4-phenyl-butync acid (Reference
Example 10) there was prepared - 1)-2 4

as a white solid (91 8mg, 67%) H NMR (CDCl3) 7 2 (m, 10H), 6 8 (d, J=8 5 Hz, 1H), 4 86 (g, }=7 5
Hz, 1H), 3 67 (dd, }=6 5, 4 5 Hz, 1H), 3 35 (s, 3H), 2 85 (m, 2H), 2 68 (t, J=8 0 Hz, 2H), 2 2-2 0 (m,
4H) LC/MS 84% (M*1) 337

By proceeding 1n 2 manner sumlar to Exampie 11(a) sbove but using 2,2-difluoro-5-phenyl-pentanoic

actd and 1-amno-cyclopropanecarbomtnle hydrochlonde there was prepared 2,2-d:fluoro-5-pheny]-
C 8C) ] )}-amude "H NMR (CDCly) 5 1 32 (m, 2H), 1 64 (m, 2H), 1 82
(m, 2H), 2 12 (m, 2H), 2 8-2 56 (m, 2H), 6 82 (m, 1H), 7 36-7 15 (m, 5SH) MS (ES-) 277

() NA1{S o-3-phenyl 1)-4- l- (Compound 41)

yr e
6>
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By proceedmg m a manner similar to Example 11(a) above but using (S)-2-ammo-4-phenyl-
butyromtnle hydrochlonde and 4-phenylbutync acid there was prepared N-(1-(8)-cvano-3-phenyl-
propyl}4-phenvl-butyramde as a colorless ol 'H NMR (CDC)) 8 7 3 (m, 10H), 6 0 (d, J=8.3 Hz,
1H), 49 (q, 7 4 Hz, 1H), 2 8 (m, 2H), 2 65 (t, J=7 4 Hz, 2H), 2 15 (m, 4H), 1 95 (m, 2H) LC/MS
100% (M+1) 307

de, (Compound 42)

A mxture of 2,2-difluoro-5-phenyl-pentanoic acid (109mg, 0 509 mmol), (S)-Z-lnuno-4-pheny-l-
butyromitnile hydrochlonde (103mg, 0 523 mmol) and HATU (206mg, 0 542 mmol) n DMF (4mL)
and stured at room temperature for Shours then evaporated under reduced pressure  The residue was
taken 1 ethyl acetate washed with IN HC], sodium bicarbonate and then water Orgamic extract was
dried over Na;SO, and then evaporated under vacuum to give orange o1l The resduc was subjected to
mplc, eluting with a mixture of ethyl acetate and heptane (1 9, v/v) to pive 2.2-ds

pentanoig acid ((S)-]1-cyano-3-phenyl-prapyl)-amude as colorless oil (82 mg) "H NMR (CDCls) 7 3-
7 1 (m, 10H), 6 9 (bs, 1H), 4 80 (g, J=7 5 Hz, 1H), 2 80 (dt, J=7 3, 2 7 Hz, 2H), 2 65 (t, J=7 5 Hz, 2H),
2.2-20(m, 4H), 1 8 (m, 2H) MS 357 (MH"), 379 (M+Na)

EXAMFLE 13
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Step 1 To a stirred solution of 1-ethyl-4-pipenidonc(25g, 0 197mol) m 300ml of dicthy! ether, and
NH,C(22 3g, 0 41mol), was added NaCN(14 5g, 0.295mol, in 70m! water) drop-wise at room
temperature After sturing for 24h the diethyl ether was separated and the water phase was extracted
with n-BuOH, then washed with brine and dned After removal of most of the n-BuOH under reduced
pressure, the residue was diluted with $50ml of diethyl ether and then acidified wath 2N HCl 1n diethyl
ether solution at 0°C The sohd was dned umder vacuum to yield 45g of 4-amino-1-ethyl-pipendine-4-
carbomitnle HC] sglt

Step2 To a stured mixture of 3-cyclohexyl-propionic acid (156mg, 1mmol), 4-armno-1-ethyl-
pipendme-4-carbommnle HCI salt (227, 1mmol, prepared as m step 1 above), and HATU (570mg,
1 5mmol) m MeCl; (5ml), was added N,N-duisopropylethylamine (516mg, 4mmol) at room >
temperature  After sturing for 14 hours, the reachon mixture was extracted with ethyl ecetate The
organic [ayer was washed with saturated NaHCO,, bnne, dned with MgSO, and concentrated to yield
mude (170mg) LC-MS elution time =
225mn 290 2(M-1), 292 2(M+1) (MS API 150EX LC HP Agilent 1100 Senes Column
Phenomenex, 5Su ODS3 100A 100X3mm , Flow Rate 2ml/mun Two solvent gradient Solvent A,
99% water, 1% acetonitrile, 0 1% AcOH Solvent B, 99% acetomtnle, 1% water, 0 1% AcOH
Gradient from 100% A, 0% B to 0% A, 100% B fromt=0to t = 6mm Then gradient back to 100% A,
0%B fromt=7tot=15mn)

®) N 1 din-4- 2 Imethanesulfonyl
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By proceeding in 8 simular manner to Example 13(a) but using 3-(2-difluoromethoxy-
phenylmethanesulfonyl)-propiomc acid (294mg, 1mmol) and 4-amuno-1-ethyl-piperidine-4-
carborutnle HCI salt(227, 1mmol) there was N-{4-cyano-}-cthyl-pipendin-4-yl)-3-(2-difluoromethaxy-
phenylmethanesulfonyl)-propionamide 260mg) LC-MS Rt =1 96mn , 428 2(M-1), 430 3(M+1)

MS API150EX (LC Aglent 1100Senes, Column Phenomenex, 5u ODS3 100A 100X3mm. Flow
Rate 2ml/min Two solvent gradient Solvent A, 99% water, 1% acetomitnle, 0 1% AcOH Solvent
B, 99% actomitnrile, 1% water, 0 1% AcOH Gradient from 100% A, 0% B to 0% A, 100% B fromt=
Otot=6mm Then gradient back to 100% A, 0% B fromi=7tot=15mm)

(S)-N-Cyanomethyl-3-cyclohexyl-2-hydroxy-propionamide (53mg, 0.252mmol) was dissolved m
dichloromethane (1mL) Tnethylamne (0 1mL) was'added and then tert -buty] 15ocyanate (0 034ml.,
0 3mmol) The muxturc was stured at room-temperature overmght  After dilution with ethy] acetate
{100mL), the solution was washed with IN aqueous HCI, brine, sat. aqueous NaHCO;, and brme,
dned with MgSO, and evaporated under vacuum. Flash chromatography on silica gel (hexane/ethyl
acetate 1 1) gave (8)-tert-B C ac 1)-2 1

(63mg, 0 204mmol) as a winte sohd

(R)-N-Cyanomethyl-3-(2-(1,1-diflucromethoxy)-phenylmethanesul fonyl)-2-hydroxy-proprionammde
{100mg, 0 287mmo), Example 1(2)} was dissolved 1n dichloromethane (2mL) and THF (1mlL)
Tnchloroacetyl 1socyanate (0 051mL, 0.43mmol) was added and the mixture was stured for Th The
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solvents were removed under vacuum and the residue was dissolved n 1,4-choxane (10mL) 1IN
aqueous HCI (SmL) was added and the mixture was heated at 70°C for 4h After cooling to room
temperature, the mixture was extracted with ethyl acetate  The combmed organic layers were washed
with brine, dned with MgSQ, and evaporated under vacuum Flash chromatography on silica gel
(hexane/ ethyl acetate 1 3) gave (R)-ca cacd | 1 1)-2-(2-difluoro -
phenyimethanesulfony]}-cthyl ester (35mg, 0 089mmol) as a white sobd '"H NMR (DMSO) 8 90 (¢,
J=4 8Hz, 1H), 7 48-7 43 (m, 2H), 7 30-7 21 (m, 2H), 7 11 (t, J»=73 6Hz, 1H), 6 98-6 76 (br, 2H),

5 28-5 23 (m, 1H), 4 60 (s, 2H), 4 15 (d, J=4 8Hz, 2H), 3 70 (dd, J=10 0Hz, J=14 8Hz, 1H), 3 54 (d,
J=14 4Hz, 1H) MS (M+H)" 392

H o
By proceeding 1n 2 manner simlar to Example 8(a) above but using (R)-N-cyanomethy!-3-cyclohexyl- .
2-hydroxy-propionarmde there wes prepared (S)-Carbanye scid 1-{cvanomethyl-carbamoyl)-2-
lohexyl-et 'THNMR (DMSO) 8 63 (t, J=5 6Hz, 1H), 6 63 (br, 2H), 4 814 77 (m, 1H),
4 1] (d, }=5.2Hz, 2H), 1 74-0 81 (m, 13H) MS [M+H)" 254

DMF was added to a muxture of (R)-morpholine-4-carboxyhe acid 1-carboxy-2-
phenylmethanesulfonyl-ethyl ester {from step 2 1n Example 4(a)} (60mg, 0 168mmol), HATU
(200mg, 0 52mmol), and 1-amino-cyclopropanecarbonitrile hydrochlonde (100mg, 0 84mmol) 4-
Methylmorpholine (0 5mL) was added and the muxture was strred overmight The muxture was diluted
with ethyl acetate (100mL), washed with 1N aqueous HC], bnine, sat. aqueous NaHCO,, bnine, dnied
with MgSQ, and evaporsted under vacuumn  Flash chromatography on silica gel (hexane/ethyl acetate



25

WO 02/098850 PCT/US02/17411

-108-

12)gave ho c 1{1 1 [V 1)-2-
phenylmethanesulfonyl-ethyl ester (7mg, 0 017mmol) 'HNMR (DMSO) 9 16 (s, 1H), 7.40-7 32 (m,
5H), 5.24-5 19 (m, 1H), 4 55 (d, J=13 2Hz, 1H), 4 48 (d, J=13.2Hz, 1H), 3 63-3.25 (m, 10H), 1 51-
139 (m, 2H), 1 20-1 07 (m, 2H) MS (M+H)' 422

By proceeding n &8 manner ssnmlar to Example 16(a) sbove but using 4-ammno-tetrahydropyran-4-
carbonitrile hydrochlonde {prepared according to Example 13(a) stepl but usmg tetrahydropyran-4-
one} there wps prepared (R)- line-4-car 1 = 4

ham: ph anesulfor iyl ester LC-MS elution time =3 20min 464 4(M-1),
466.2(M+l) (MS API 150EX LC- HP Agilent 1100 Senes Column Phenomenex, 5u ODS3 100A
100X3mm., Flow Rate 2ml/min Two solvent gradient. Solvent A, 99% water, 1% acetomitnile, 0 1%
AcOH Solvent B, 99% actonitnle, 1% water, 0 1% AcOH Gradient from 100% A, 0% B to 0% A,
100% B fromt =0 to t = 6mm Then gradient back to 100% A, 0% B fromt=7tot= 15 mmn }

SR
a

Step 1 To a shrred solution of [1-(hydroxy-oxazolo[4,5-6]pyndin-2-yl-methyl)-propyl]-carbarmie

acxd fert-butyl ester (3 11g, 10mmol, prepared as described m Reference Example 20 step2 ) m

dioxane (4ml) was added HC] (4N solution 1n 5ml of dioxane) at room temperature After 2 hours,

ethyl ether(50ml) was added and the reaction mixture was filtered The resultant solid was washed

with an addittional 20ml of cthyl ether and dned under vacuum to yield 3g of 2-ammno-1-oxazolo[4,5-
n-2-yl- -1 It
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Step 2 To a stirred mixture of 3-cyclohexyl-2-hydroxy-propionic acid (155mg, 0.9mmol), 2-amino-
1-0xazolo[4,5-b)pyndin-2-yl-butan-I-ol HCI] salt, and HOBt (168mg, 1 1mmol) m MeCN (5ml), was
added EDC (270mg, 1 4mmol) and N-methylmorpholine (0.45ml) at 23°C  After shrring for 14 hours,
the reaction mixture was extracted with ethyl acetate  The organic layer was washed with saturated
NaHCO,, brnine, dried with MgSO, and concentrated to yreld 293 mg of 3-cyclohexyl-2-hydroxy-N-[]-
(hydroxy-oxazolo[4.5-blpyridin-2-yl-methv])-propyll-propionamde which was used in step 3
followmg without further purificabon MS 360 3(M-1), 362 3(M+1), 384 2(M+Ng)

Step 3 To a strrred solution of 3-cyclohexyl-2-hydroxy-N-{1-(hydroxy-oxazolo[4,5-5]pyndm-2-yl-
methyl)-propyl]-propionamide (300mg, 0 83mmmol) in MeCl(20ml), was added MnO,(1.44g,

16 6mmol) at room temperature After stunng for 30mm the mixture was filtered to remove MnO,,
and washed with 20mi of MeCl; The solvent was removed under vacuum and the residue was punfied
by mlica gel cohimn chromatography to yield 3-¢yclohexyl-2-hydroxy-N-{ 1-{oxazolo[4.5-b1pyndme-
2-carbonyl}-propyl]-propionamde; (40mg) H' NMR (DMSO-5) 8 71(1H, dd, NH, diastercomex),

8 38(1H, dd, ), 8 28(1H, m), 7 7-7 6(1H, m), 5 5-5 4(1H, m), 5 2-5 1(1H, m), 3 95-3 991H, br, OH),

2 1-1 95(1H, m), 1 85-1 75(1, m), 1 7-0 8(16H, m)

MS 358 1 (M-1), 360 1 (M+1), 382(M+Na)

A solution of (R)-N-[1-(benzothiazol-2-yl-hydroxy-methyl)-butyl]-2-1sopropylammno-3-
phenylmethanesulfonyl-propionamide {30mg, 0 06mmol, Example 30(2)} m dichloromethane (10mL)
was treated with Dess-Martm-penodinane (Simg, 0 12mmol) Ths nuxture was strred at room
temperature for 45 mmutes then treated with resin-bound thiosulfate (400mg, 0 6mmol) and stming
was contmued for a further 24 hours then the mixture was treated with AP-Tnsamme (270mg,

0 6mmol) After stining for a further 24 hours the reaction mixture was filtered and the filtrate was
evaporated to give (R)-N- A -C 1]-2- 0-3-

phenylmethgnesulfonyl-propionamde (23mg, 75%) as mixture of diastereomers 'H NMR (CDCl,,
300MHz) § 29-8 27 (m, 1H), 8 23-8 19 (m, 1H), 8 01-7 98 (m, 1H), 7 63-7 36 (m, 7H), 5 80-5 74 (m,

-
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1H), 4 36-4 31 (m, 2H),[ 3 79 (dd, J=9 SHz,3Hz), 3 73 (dd, J=9Hz, 2 SHz) 1H], 3 41-3 34 (m, 1H),
3.20-3 01 (m, 1H), 2 89-2 85 (m, 1H), 2 17-2 06 (m, 1H), 1 88-1 78 (m, 1H), ! 52-1.25 (m, 3H), 1 12-
1 06 (m, 6ED), [0 96 (t, J=7 5Hz) 0 95 (t, J=7 5Hz) 1H] LC/MS m/z=502 (M+H)

By proceeding 1n a similar manner to Example 18(a) but usmg (R)-N-[1-(benzothiszol-2-yl-hydroxy-
methyl)-butyl]}-3-phenylmethanesulfonyl-2-(tetralydro-pyran-4-ylammo)-propionamde {0 11 mmol,
Example 25(b)} and subjectmg the crude product to HPLC there was prepared (R)-N-{1-

method A)

By proceeding in a similar manner to Example 18(e) but using (R)-N-{1-(benzothuazol-2-yl-hydroxy-
mﬁyl)-butyl]—!-dibmzylamoé-phmylm:ﬂlmesulfmyl—pmpmmnude {0 11 mmol, Example 29(a)}
and subjecting the crude product to HPLC there was prepared le-2 1)-

h benzylamin methapes pronamg; (4mg)nsmmtureofdmtmomm
'H NMR (CDCl,, 300MHz) 8 33-7 89 (m, 3H), 761-7 55 (m, 2H), 7 47-7 29 (m, 15H), 5 75 (m, 1H),
[4 54 (d, J=14H2), 4 51 (d, J=13 5Hz), 1H], [4.27 (d, J=14Hz), 425 (d, J=13 5H2), 1H], 4 11-3 95 (m,
2H), [3 78 (d, J=13Hz), 3 76 (d, J=13Hz2), 2H], [3 51 (d, J=13Hz), 3 50 (d, J=13Hz), 2H], 3 19-3 13
(m, 1H), 2 10-1 77 (m, 2H), 1 51-1 37 (m, 2H), 0 91-084 (m, 3H) LC/MS m/z=640 (M+H)
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d) -N-[1-(Ben le-2 ] -2-dimethylammo-3- lfonyl-
propionanude

=8

By proceeding tn a sinular manner to Example 18(s) but using (R)-N-[1-<(benzothiazol-2-yl-hydroxy-
methyl)-butyl]-2-dimethylammo-3-phenylmethanesulfonyl-propionamide {30mg, 0 06mmol, Example
30(b)}, and subjecting the crude product to HPLC there was prepared (R):-N-[1-(benzothiazole-2-

" ) any monagude (11mg, 38%)

10  LC/MS retention tme 2 98min (TIC), m/z=488 (M+H) (determmned with method A)

15

A solution of (R)-N-{(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-buty}]-3-phenylmethanesulfonyl-2-
(tetrahydro-pyran-4-ylamino)-propionamde {0.22mmol, Example 31(a)} m dichloromethane (10mL)
was treated with Dess-Martin-penodinane (187mg, 0.44mmol) This nuxture was agitated at room

20 temperature overnight then treated wath resin-bound thiosulfate (1 47g, 2 2mmol) and shmng was
coniinued for a further 24 hours then the mxture was treated with Sihicycle Tnamne (611mg,
" 22mmol) After agitating for a further 24 hours the reaction mixture was filtered The filtrate was

evaporated and the residue was wb.lemd to HPLC to give (R}-N-{(S)-]-{benzoxazoje-2-carbonyl])-

25 retenbon time 3 Omm (TIC). m/z=528 (M+H) (detnmmed with method B)

/5-6/
T
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®) N-[(S)-] -2-{]-methyl din-4-ylamung)-3-
1 de

=ﬁr>*sb

By proceeding n a similar manner to Example 19(a) but usmg (R)-N-[(S)-1<(benzoxazol-2-yi-
hydroxy-methyl)-butyl]-2-(1-methyl-prpendm-4-ylamno)-3-phenylmethanesulfonyl-propionamide
{0.22mmol, Example 31(b)} there was prepared ) -2-{1-

(c)

By proceeding mn a sirmilar manner to Example 19(a) but using (R)-N-[(S)-1-(benzoxazol-2-yl-

hydroxy-methyl)-butyl}-2-(brs-thiophen-2-yImethyl-amino)-3-phenylmethanesulfonyl-propionarmde

{0 22mmol, Example 31(c)} there was prepared (R)-N-[(S})-1 le-2 5 -2-(bis-
Ay L et onamide (5 3mg, 4%)

LC/MS retention time 3 7min (TIC), m/z=636 (M+H) (deterrmined with method A)
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N ‘ O

By proceeding 1n a similar manner to Example 19(a) but usmg (R)-N-[(S)-1-(benzoxazol-2-y}-
hydroxy-methyl)-butyl]-2-dibenzylammo-3-phenylmethanesulfonyl-propionarmde {0 22mmol,

Example 31(d)} there was prepared (S ] I -2-dibenzylarmpo-3-
5 phen onamide (3 8mg, 3%) LC/MS retenton time 4 14min (TIC), m/z=624
(M-+H) (determned with method B).
(e)

10
By proceedmg 1n 2 simzlar manmer to Example 19(a) but using (S)-N-{(S)-1-(benzoxazol-2-yl-
hydroxy-methyl)-butyl]-2(tetrahydro-pyran-4-ylarmno)-3-thiophen-2-yl-propionamde {0 22mmol,
Example 31(c)} there was prepared (S)-N- le- 1 -

-4-ylamu -thiophen-2-y)- jammide (6 Smg, 63%) LC/MS retention time 2 92mm (TIC),

15  m/z=456 (M+H) (determmed with method B)

®

20 By proceeding in a simular manner to Example 19(a) but usmng (S)-N-[(S)-1-(Benzoxazol-2-yl-
hydroxy-methyl)-butyl]-2-1sopropylammino-3-thiophen-2-yl-propionamide {0 22mmol, Example 31(f)},

A
(3
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there was preparcd (S)-N-[(S)- 2-car -butyl]-2-t lam hen-2-yl-
propionanude (10 6mg,12%) LC/MS retention time 2 99min (TIC), m/z=414 (M+H) (determined
with method B)

A solution of (R)-N-[1-(benzotiuazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-2-
(tetrahydro-pyran-4-ylammno)-propionamide {0 22mmol, Example 32(2)} m dichloromethane (10ml)
was trezted with Dess-Martin-pertodinane (187mg (0 44mmol) After sumng at room temperature for
30mmutes the reaction imxture was treated with satursted sodium thiosulfate solution (50ml) and
saturated sodium bicarbonate solution (S0ml) The phases were separated and the aqueous phase
extracted with dichloromethane. The combimned orgamc phases were washed with brme, then dned
over magnesium sulfiste and then evaporated. The residue was subjected to flash chromatography
using a sihica gel cartndge to give (R)-N-f]1-(bepzothwzole-2-carbonyl}-buty]]-3-

on. (46mg, 38%) as muxture of
diasterecisomers  The two diastercomers were separated by silica gel columm chromatography eluting
with 1 1 v/v heptane- ethyl acetate mixture

Dnastereoisomer A

'H NMR (CDCls, 300MHz) 8 23-8 20 (m, 2H), 8 00 (dd, J=7Hz, 2Hz, 1H), 7 63-7.53 (m, 2H), 7 48-
7 40 (m, 5H), 5 80 (m, 1H), 4 38 (d, J=14Hz, 1H), 4 32 (d, J=14Hz, 1H), 3 97-3 90 (m, 2H), 3 80 (dd,
J=9 SHz, 3Hz, 1H), 3 43-3 30 (m, 3H), 3 13 (dd, J=14 5Hz, 9 5Hz, 1H), 2 70 (m, 1H), 2 27 (m, 1H),
209 (m, 1H), 1 91-1 76 (m, 3H), 1 52-1 37 (m, 4H), 0 95 (t, =7 SHz, 3H)

LC/MS m/z=544 (M+H)

Dnastereoisomer B

'H NMR (CDCl,, 300MHz) 8 22-8 19 (m, 2H), 8 01-7 98 (m, 1H), 7 63-7 53 (m, 2H), 7 44-7 37 (m,
5H), 5 74 (m, 1H), 4 35-4 31 (m, 2H), 3 99-3 94 (m, 2H), 3 86 (dd J=9 5Hz, IHz, 1H), 3.49-3 33 (m,
3H), 3 08 (dd, J=14 5Hz, 9 5Hz2), 2 75-2 70 (m, 1H), 2 22 (m, 1H), 2 15-2 06 (m, 1H), 1 91-1 75 (m,
3H), 1 53-1 37 (m, 4H), 0 96 (t, J=7 5Hz, 3H)
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LC/MS m/z=544 (M+H)

By proceeding 1n a simular manner to Example 20(a) but usmg (R)-N-{(S)-1-(benzoxazol-2-yl-
hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-2<(tetrahydro-pyran-4-ylamino)-propionanmde

{0 22mmol, Example 32(b)} there was prepared {(S)-1 le-2 1)-butyl]-3-

[ : eira) namude (48mg, 41%) 'H NMR (CDCl,,
300MH:) 822 (d J=8 5Hz, 1H), 7 92 (d, J=8Hz, 1H), 7 68 (d J=8 5Hz, 1H), 7 60-7 40 (m, TH), 5 68-

5 61 (m, 1H), 4.37 (d, J=14HZ, 1H), 4 31 (d, J=14Hz, 1H), 3 97-3 91 (m, 2H), 3 80 (dd, J=9 SHz, 3Hz, .
1H), 3.43-3 32 (m, 3H), 3 12 (dd, J=14 SHz, 9 5Hz, 1H), 2 73-2 66 (m, 1H), 2 26 (m, 1B), 2 13-2 05

(m, 1H), 1891 77 (m, 3H), | 52139 (m, 4H), 097 (t, J=7 5Hz, 3H) LC/MS m/z=528 (M+H)

A solution of (R)-N-[(S)-1-{benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-1sopropylammno-3-
phenylmethanesulfonyl-proponarmide {30mg, 0 063mmol, Example 31(g)} in dichloromethane
(10mL) was treated with Dess-Martin-periodinane (53mg, 0 126mmol) and this mixture was stured at
room temperature for 1 hour then subjected to The Mettler-Toledo Allex™ hqud handler work-up as
descrnibed below
Dichloromethane (15ml) was added to the reaction muxture, followed by a 1 1 mixture (8ml) of
saturated sodium thiosulfate solution and saturated sodium bicarbonate solution The phases were
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separated and the orgamic phase washed with another 5ml of the thiosulfate/bicarbonate solution The
organic phase was then washed with bnne and then dried over magnesium sulfate  The crude product

was subjected to flash chromstography using a silica gel cartndge to give (R):-N-[(S)-1{bepzoxazole-
propgnamide (6.2mg, 20%) LC/MS

By proceeding in a similar manner to Example 21(a) but usmg (R)-N-{(S)-1-(Benzoxazol-2-yl-
“hydroxy-methyl)-butyl]-2-[(2-methoxy-ethyl)-(tetrahydro-pyran-4-y1)-amino)-3-
phmylmtlnnesulfonyl-pruplmmde {80mg, 0 136 mmol, Example 32(d)} there was prepared (R)-N-

MEM&WM 9%) LC/MS retention tme 3 Smin (TIC). m/z=586
{M+H) (determmed with method C)

By proceeding 1n a smilar manner to Example 21(a) but using (R)-N-{(S)-1-(Benzoxazol-2-yl-

hydroxy-methyl)-butyl}-2-cyclohexylamimo-3-phenylmethanesulfonyl-propionamde {48mg,

0 091mmol, Example 32(e)} there was prepared le-2-¢ 1 1)-2-
p-3-phenylm: monammde (7 Smg, 16%) LC/MS retenhion ume 2 99-

302mn (TIC). m/z=526 (M+l-l) (dewrmmed with method C)
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(d) -N- le-2-car 1]-2-di larmino-3- ulfonyl-
propionaruide

By procecding in a syimlar manner to Example 21(a) but usmg (R)-N-[(S)-1-(Benzoxazol-2-yl-

hydroxy-methyl)-butyi]-2-dimethylammo-3-phenyimethanesulfonyl-propionsmde {10mg,

0 021mmol, Example 32(f)} there was prepared (R)-N-{(S)- le- . -2-
0-3-phenyl 14 (2 5mg, 24%) LC/MS retenton hme

2 82mm (TIC), m/z=472 (M+H) (determuned with method C)

EXAMPLE 22

N- 2 : de

E;‘f@

Step 1 To a mxture of (S)-2-armino-1-benzoxazol-2-yl-pentan-1-ol {0 549 mmol, 121 mg, Reference

Example 17(c)}, (S)-2-fluoro-4-phenyl-butyric acid (1 0 eq, 0 549 mmol, 100 mg, Reference Example
9) and N,N-duspropylethylamme (1 1 eq , 0 604 mmol, 78 mg) 1n dry dichloromethane (5 mL) under
mitrogen was added PyBOP® (1 1 eq, 0 603 mmol, 285 mg). The mxture was stnred at room
temperature for 23 § hr, then concentrated n vacuum. The residuc was diluted with ethyl acetate (20
mL) and washed with sodium bicarbonate (30 mL) then water (30 mL.} The organic layer was dried
(MgSO,) and concentrated in vacuum. The residue was punfied by silica gel column chromatography,
elutng with ethyl acetate and heptane (1 2) to afford (S)-N- [(S)-1{Benzoxazol-2-yl-hydroxy-methyl)-
butyl]-2-fluoro-4-phenyl-butyrarmide as muixture of diastereoisomers (167 8 mg, 79 5%)

Step 2 To a solution of (S)-N- [(S)-1-(Benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-fluoro-4-phenyl-
butyrarmde 1n dry dichloromethane (5mL) under mtrogen was added a 15% (wt i dichloromethane,

e
0
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2 0 eq, 0 863 mmol, 2.44 g) of 1,1,1-tnacetoxy-1,1-dhydro-1,2-benziodoxol-3(1H)-one (Dess-Martin
periodinane) The mixture was stirred at room temperature for 2 hr, then quenched by adding a
solution of N,S;0; (4 0 eq, 1 73 mmol, 273 mg) 1n satursted Sodum bicarbonate solution (30 ml)
The organic layer was dned (MgSO4) and concentrated 1n vacuum. The residue was punfied over 10
g silica gel, eluting wath ethyl acetate and heptane (1.3) to afford {1 S)»-N-[1-{Benzooxazole-2-
carbonyl)-bytv]]-2-(S)-fluoro-4-phenyl-butyramide as & light yellow sohd (156 mg, 94%) "H NMR
(CDCh) 795 (d, =7 9 Hz, 1H), 7 7 (d, J=8 2 Hz, 1H), 7 6 (t, J=7 3 Hz, 1H}, 7 51 (t, }=7 4 Hz, 1H),

7 2 (m, 6H), 5 8 (m, 1H), 4 95 (ddd, }=49 4, 8, 3 5 Hz, 1H), 2 8 (m, 2H), 24 (m, 1H), 2 2 (m, 2H), 1 85
(m, 1H), 1 5 (m, 2H), 1 0 (t, =7 3 Hz, 3H) LC/MS 86% (M+1) 383

Step 1 A solution 2,2-Difluoro-5-phenyl-pentanoic acid (182 mg, 0 85 mmol) in DMF (10 mL) was
treated with (S)-2-armino-1-benzoxazol-2-yl-pentan-1-ol (187 mg, 0 85 mmol), HATU (323 mg, 0 85
mmol) and N,N-Dnisopropylethylammne (0 162 mL) and stured at room temperature for 5 %2 hs DMF
evaporate off, crude taken up n cthyl acetate and washed with IN HCI, saturated NaHCO, and brine
Dned over Na,SO, and evaporated under reduced pressure to give an 01l Punfication by column
chromatography eluting wath 1 1 muixture of ethyl acetate and heptane gave 2,2-Difluoro-5-phenyl-
pentanoic acid [(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-amide as orange o1l (216 mg)

MS 417 (MH")

Step2 A solution of 2,2-Difluoro-5-phenyl-pentanoic acid [(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-

butyl}-armde (216 mg, 0 52 mmol) m dichloromethane (10 mL) was treated with 1,1,1-tniacetoxy-1,1-

dihydro-1,2-benziodoxol-3(1H)-one (Dess-Martin periodinane) (220 mg, 0 52 mmol) for 1hr at room

temperature The reaction mixture was washed with 0 5 M Na;S;0;, saturated NaHCO;, and water and

dned over Na;SO; Solvent eveporated under reduced pressure end crude punfied by flash

chromatography clutng with mixture of ethyl acetate and heptane to give 2.2-Difluoro-5-phenyl-
- le- de as off white sohd (90 mg)
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'H NMR (CDC) 7 93 (d, J=8 Hz, 1H), 7 68 (d, }=8 Hz, 1H), 759 (1, J=8 Hz, 1H), 749 (t, }=8 Hz,
1H), 73-7 11 (m, 5H), 5 72 (m, 1H), 267 (t, J=7 5 Hz, 2H), 2 22-2 07 (m, 3H), 1 92-1 77 (m, 3H),
1 55-1 26 (m, 2H), 0 96 (1, =7 4Hz, 3H)

LC/MS 415(M+1)

Step 1 (S)-3-Cyclohexyl-2-hydroxy-propionic acid {(3g, 17 4mmol) was dissolved in methanol
(30mL) Tnmethylorthoformate (SmL) and p-toluenesulfome acid monohydrate (100mg) was added
The mxture was strrred at ambient temperature overmght. Water (50mL) was added and sturing was
continued for 2h Methano] was removed under vacuum and the aqueous residue wag extracted with
ethyl acetate (3x50mL) The combined organic layers were washed with sat aqueous NaHCO, and
bnne, dned with MgSO, and evaporated (S)-3-Cyclohexyl-2-hydroxy-propionic acid methyl ester was
obtained as a colorless hqud (3 1g, 16 7mmol)

Step 2 (S)-3-Cyclohexyl-2-hydroxy-propionic acid methy! ester (1g, 5 37mmol) was dissolved 1n
dichloromethane (20mL) Pyndine (0 57ml., 7mmol) was added and the solution was cooled to 0°C
under mtrogen. Trichloromethylchloroformate (0 66mL, 5 5mmol) was added and the mixture was
stured for 30rmn at room tempemature  Morpholine (0 5ml.) was added and stimng was continued for
2h Afier dilution with ethyl acetate (200mL), the solution was washed wath IN aqueous HCl and
brine, dned with MgSO, and evaporated under vacuum The residue was dissolved in methanol
(50mL) and 1N aqueous NaOH solution (20mL) was added The muxture was stirred at room
temperature for 4h Mecthanol was removed under vacuum and the aqueous residue was washed with
dicthylether The aqueous layer was acidified with 1N aqueous HC] and extracted with ethyl acetate
(3x100mL) The combined organic layers were washed with brine, dned with MgSO, and evaporated
under vacuum. The crude (S)-morpholme-4-carboxyhc acid 1-carboxy-2-cyclohexyl-ethyl ester was
used without further punfication

o
'h(
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Step 3 By proceedmg 1n a sirmlar marmer to that described 1n step3 Example 4(a) but using (S)-
morpholine-4-carbaxyhc acid 1-carboxy-2-cyclohexyl-cthyl ester there was prepared morpholine-4-
carboxyhe gcid (S)-1-[(S)-1-{benzooxazole-2-carbomyl)-propylcarbamoyl]-2-cyclohexyl-ethyl este;

'H NMR (DMSO) 861 (d, J=6 4Hz, 1H), 797 (d, J=8 0Hz, 1H), 7 87 (d, J=8 0Hz, 1H), 7 61 (¢,
J=8 OHz, 1H), 7 52 (t, =8 OHz, 1H), 5 15-5 09 (m, 1H), 4 91-4 86 (m, 1H), 3 56-320 (m, 8H), 2 05-
193 (m, 1H), 1 79-0 78 (m, 14H), 0 96 (t, J=7 2Hz, 3H) MS (M+H)"' 472 -

By proceeding 1n a simular manner to Example 24(a) there was prepared

()] M ohexyl-1-| oxazolo[4,5-blpyndine-2 -
propylcarbamoyl)-ethyl ester

Yooy

'HNMR (DMSO) 8 73-8 69 (m, 2H), 8 38 (d, J=8 OHz, 1H), 7 67-7 62 (m, 1H), 5 08-5 02 (m, 1H),
4 88-4 83 (m, 1H), 3 57-3 20 (m, 8H), 2 07-1 95 (m, 1H), 1 79-0 75 (m, 14H), 0 97 (t, =7 2Hz, 3H)
MS (M+H)'473, .

(c) -C c 2-cycl -1- - oxadiazole-2-

'HNMR (DMSO) 8.62 (d, J=4 8Hz, 1H), 4 94-4 84 (m, 2H), 3 57-3.20 (m, 8H), 295 (q, }=7 2Hz,
2H), 198-1 87 (m, 1H), 1 74-0 82 (m, 14H), 1.29 (t, J=7 2Hz, 3H), 093 (t, )=72Hz, 3H) MS
(M+H)' 451,
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Nj‘ ’il\/ﬁ\r
YOO
0 Y
Q o "I"-N
'HNMR (DMSO) 8 69 (d, J=6 0Hz, 1H), 8 07 (d, J=8Hz, 2H), 7 70-7 59 (m, 3H), 4 99-4 92 (m, 1H),

4 88-4 83 (m, 1H), 3 57-3.20 (m, 8H), 2 03-1 92 (m, 1H), 1 77-0 77 (m, 14H), 0 96 (1, J=7.2Hz, 3H)
MS (M+H)" 499,

()

'HNMR (DMSO) 8 60 (d, J=6 8Hz, 1H), 7 97 (d, J=8 OHz, 1H), 7 87 (d, J=8 OHz, 1H), 7 61 (t,
J=8 OHz, 1H), 7 52 (t, J=8 OHz, 1H), 5 13-5 06 (m, 1H), 4 81-4 76 (m, 1H), 3 56-3 21 (m, 8H), 2 05-
193 (m, 1H), 1 79-1 46 (m, 8H), 1 19-0 90 (m, 6H), 0 96 (t, J=72Hz, 3H), 0 77-0 62 (m, 2H) MS
(M+H)" 486,

Sodium hydnde (60% m mneral oil, 10g, 250mmol) was suspended i dry DMF Allyl-carbarmc acid
benzyl ester (19 1g, 100mmol) was added dropwise at ambient temperature  After shrnng for Smum, 5-
bromo-1-pentene (25g, 168mmol) was added dropwase  Stunng was contmued at 50°C for 1h  The
reaction was quenched with water and then partitioned between diethylether and water The ether
layer was washed with water and bnine, dnied with MgSO, and evaporated under vacuum Flash
chromatography (cthyl acetate/hexane 1 9) gave 15 5g allyl-pent-4-enyl-carbamic acid benzyl ester
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Allyl-pent-4-enyl-carbamic acid benzyl ester (15 5g, 59 8mmol) was dissolved m dichloromethane and
bis(tncyclohexylphosphine)benzylidene ruthemum(IV) dichlonde (1g) was added The muxture was
refluxed under a mitrogen atmosphere until TLC analysis showed complete reaction The solvent was
evaporated under vacuum and the residue was punified by flash chromatography (ethyl acetate/hexane
1.9) Yield 7 8g 2.3,4,7-Tetrahydro-azepine-1-carboxylic acid benzyl ester

To a solution of 2,3,4,7-tetrahydro-azepine-1-carboxylic 2c1d benzyl ester (4 5g, 19 45mmol) 1n
dichloromethane (50mL) was added m-chioroperbenzoic acid (60mmol) The mxture was stored at
ambient temperature for 16h Sat aqueous K;CO; solubon was added and the muxture was extracted
with dichloromethane The combimed organic layers were washed with sat aqueous NaHCO, and
brme, dned with MgSO, and evaporated under vacuum. The crude epoxide was dissolved ina 8 1
methanol/water mixture (100mL) Ammomum chlonde (3 2g, 60mmol) and sodum ande (3 9g,
60mmol) was added and the muxture was heated at 60°C for 48h. Most of the solvent was removed
under vacuum. The residue was extracted with ethyl acetate  The combined organic layers were
washed with sat aqueous NaHCO; (200mL) and brine (200mL), dried wath MgSO, and evaporated
under vacuum. Flash chromatography of the residue (hexane/ethyl acetate 3 1) gave 3 3g of 4-azmdo-3-

hydroxy-azepane-1-carboxylic acid benzy) ester

To a solution of 4-azzdo-3-hydroxy-azepane-1-carboxyhc acid benzyl ester (3 3g, 11 37mmol) m
methanol (50mL) was added tnethylarmine (5ml) and 1,3-propaneditinol (3.42mL, 35mmol) The
rmuxture was stured at ambient temperature unthl TLC analysis showed complete consumption of the
starting matenal A white precipitate was removed by filtration and the filtrate was evaporated to
dryness The resadue was tnturated with a 1 1 hexane/diethylether maxture to remove excess dithiol
and dned under vacuum

Crude 4-ammo-3-hydroxy-azepane-1-carboxylic acid benzyl ester (150mg, 0 57mmol), morpholme-4-
carboxylic acad 1-carboxy-3,3-dimethyl-butyl ester (120mg, 0 46mmol), EDC (400mg, 2 1mmol), and
HOBt (400mg, 2 Smmol) were combmed. Dichloromethane (SmL) was added and then 4-
methylmorpholine (0 5SmL) The mixture was stured at ambient temperature for 2h  After dilution
with ethyl acetate (100mL) the solution was washed with IN HC), sat. squeous NaHCO, and bnne,
dried with MgSO, and evaporated under vacuum. The residue was digsolved m DMSO (SmL)
Tnethylamine (0 3ImL) and then SO, pyndine complex (150mg) were added and the mixture was
sturred at ambient temperature for 2h  After dilution wath ethyl acetate (100mL), the solution was
washed with water (50mL) and brine, dned with MgSO, and evaporated under vacuum. The residue
was purified by flash chromatography on silica gel and gave 4-[4,4-Dimethyl-2-(mompholing-4-
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carbonyloxy)-pentangylamyno]-3-oxo-azepape-1-carboxyhic acid benzy] ester (95mg, 0 189mmol) as a

white sohd

2 1 nuxture of diastereomers, 'H NMR (DMSO) 8 14-8 08 (m, 1H), 7 40-7 25 (m, 5H), 5 184 89
(m, 3H), 4 514 33 (m, 2H), 4 01-3 76 (m, 2H), 3 60-3.25 (m, 8H), 2 95-2 79 (m, 1H), 1 84-1 54 (m,
6H), 0 92/091 (s, 9H) MS (M+H)" 504 LC/MS m/z=474(M+H)

Step1 (R)-2-Amno-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl}-3-
cyclopropylmethanesulfonyl-propionarmde {90mg, 0 22mmol, Reference Example 11(f)} was
dizsolved in 5% acetic acid m acetomitnle (10ml) Tetrehydro-4H-pyran-4-one (110mg, 1 1mmol) was
added, followed by (polystyrylmethyl)tnmethylammomium cyanoborohydride (107mg, 1 Immol) The
resulting reachon mixture was stirred for four hours and then filtered under suchon The solvents were
evaporated under hagh vacuum The residue was dissolved 1 5ml dichloromethane, Silicycle Tnamine
(940mg, 2 2mmol) was added and the reaction mixture stirred for four hours It was filtered under
suction and the filtrate concentrated under reduced pressure to give (R)}-N-{(S)-1-(Benzoxazp]-2-yl-

(39mg, 0 18mmol, 82%)

Step2 (R)-N-{(S)-1-(Benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-cyclopropylmethanesulfonyl-2-
(tetrahydro-pyran-4-ylarmno)-propionamde (89mg, 0 18mmmol) was dissolved 1n 10ml
dichloromethane The Dess-Marthin-periodinane (153mg, 0 36mmol) was added and the resulhng
reaction mixture strred for two hours The reachion muxture was poured into a 1/1-mixture of saturated
sodium bicarbonate solution and saturated sodium thiosulfate solution The aqueous phase was
extracted with dichloromethane The combined organic phases were washed with saturated sodium
bicarbonate solution and brine The organic phase was dried with magnesium sulfate and the
dichloromethane evaporated under reduced pressure The crude product was punified via flash
chromatography (heptane/ethyl acetate 1/1 to elute) to give (R)-N-{(S)-1-{benzoxazole-2-carbonyl)-

39
23
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0 049mmol, 27%) ‘H NMR (CDCl;, 300MHz) 8 29 (4, J=8 5Hz, 1H), 7 93 (d, J=BHz, 1H), 7 68 (d,
J=8Hz, 1H), 7 59-7 46 (m, 2H), 5 67 (m, 1H), 3 99-3 93 (m, 2H), 3 84 (dd, J=9 5Hz, 2 5Hz, 1H), 3 56
(dd, J=14 5Hz, 2 5Hz, 1H), 3.42-3 33 (m, 2H), 3 24 (dd, J=14 5Hz, 9 5Hz, 1H), 3 02-2 99 (m, 2H),

2 78-2 71 (m, 1H), 2 13-2 07 (m, 1H), 1 95-1 78 (m, 3H), 1 55-1 41 (m, 5H), 1 23-1 16 (m, 1H), 1 00
(t, =7 5Hz, 3H), 0 81-0 74 (m, 2H), 0 48-0 43 (m, 2H)

LC/MS m/z=492 (M+H)

By proceeding m a similar manner to Example 26(a) but using cyclohexanone there was prepared

- e-2-ca 1]- hexylamr 1 ifonyl-
propionamide (predommantlyas one diastereomer) 'H NMR (CDCl,, 300MHz) 8.37 (d, J-8.5Hz,
1H), 792 (d, 3=8Hx, 1H), 7 67 (d, J=8Hz, 1H), 7 59-7.36 (m, 2H), 5 65 (m, 1H), 3 79 (dd, J=9 5Hz,
2 SHz, 1H), 3 54 (dd, J~14 25Hz, 2 5Hz, 1H), 3 24 (dd, ]=14.25Hz, 9 5Hz, 1H), 3 02-2 95 (m, 2H),
2 49 (m, 1H), 2 12-2 07 (m, 1H), 1 96-1 17 (m, 15H), 0 98 (t, J=7THz, 3H), 0 80-0.72 (m, 2H), 0.48-
043 (m, 2H) LC/MS m/2=490 (M+H)

(c) -N le-2 1}-butyl]-2-cyelo -
1 1 1 )|

—

QLBx I

H 0 N

By proceeding 1n a sirilar manner to Example 26(a) but using cycloheptanone there was prepared
N-[1 le-2-¢ - h 1no- ! 1 fonyl-
propiopamide '"H NMR (CDCl,, 300MHz) [8 36 (d, J=8 5Hz), 8 28 (d, J=8 5Hz), 1H], [8 05 (dd,
J=8Hz, 1Hz), 7 97 (dd, J=8 5Hz, 1 5Hz), 1H]}, [7 92 (d, )=8.5Hz), 7 67 (d, J=8Hz), 1H], 7 59-7 48 (m,
1H), [7 44 (ddd, J=8Hz, 7 5Hz, 1Hz), 7 19 (ddd, J=8Hz, 7 5SHz, 1Hz), 1H), [§ 65 (m), 5 62 (m), 1H],
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[3 82(dd, J=10Hz, 3Hz), 3 75 (dd, J=9Hz, 3Hz), 1H], [3 55 (dd, J=14 5Hz, 3Hz), 3 49 (dd, J=14 5Hz,
3Hz), 1H), 3 27 (dd, J=14 SHz, SHz, 1H), 3 03-2 96 (m, 2H), 2 72 (m, 1H), 2 14-2 05 (m, 1H), 1 91-

1 39 (m, 16H), 1 23-1 17 (m, 1H), {0 99 (¢, =7 25Hz), 0 98 (1, J~7 25Hz), 1H]}, 0 79-0 7 (m, 2H), 0 48-
044 (m, 2H) LC/MS m/z=504 (M+H)

By progeedng 1n g simlar manner to Example 26(a) but using (R)-2-Amino-N-[(S)-1-(hydroxy-
thiazol-2-yl-methyl)-3-phenyl-propyl]-3-phenylmethanesulfonyl-pramonamide {Reference Example

11(k)} there was prepared (R)- th -N. 1- e- 1)-
propyl]-2-{tetrahydro-pyran-4-ylammg)-propionamude "H NMR (CDCY;, 300MHz) 8 27 (d, J=9Hz,

1H), 8 06 (d, J=3Hz, 1H), 7 73 (d, J=3Hz, 1H), 7 47-7 39 (m, 5H), 7 25-7 11 (m, SH), 5 72 (m, 1H),
4 36 (d, J=14Hz, 1H), 4 31 (d, J=14Hz, 1H), 3 97-3 90 (m, 2H), 3 76 (dd, J=9.5Hz, 3Hz, 1H), 3.40-
3 31 (m, 3H), 3 01 (dd, J=14 5Hz, 9 5Hz, 1H), 2 76-2 62 (m, 3H), 2 51-2.40 (m, 1H), 2 22-2 09 (m,
1H), 1 87-1 75 (m, 2H), 1 53-1 38 (m, 3H)

LC/MS m/z=556 (M+H), -

F35
.
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By proceeding 1n a sirmlar marmer to Example 26(a) but using (R)-2-amiro-N-[(S)-1-(hydroxy-
thiazol-2-yl-methyl)-3-phenyl-propyl]-3-phenylmethanesulfonyl-propionamide {Refmoe Example
11() )} there was prepared -{(S)-1 Je-2-carbonyl)-3-

ethant i ] 'H NMR (CDCls,
300MHz) 8 36 (d, J=8 5Hz, 1H), 792 (d, J~8Hz, 1H), 7 67 (d, J=8Hz, 1H), 7 60-7.46 (m, 2H), 7 25-
7 16 (m, 5H), 5 72 (m, 1H), 3 99-3 93 (m, 2H), 3 81 (dd, J=9.5Hz, 3Hz, 1H), 3 52 (dd, J=14Hz, 3Hz,
1H), 3 41-3 33 (m, 2H), 3 15 (dd, J=14Hz, 9 5Hz, 1H), 3 01-2 70 (m, 2H), 2 81-2.70 (m, 3H), 2.53 (m,
1H), 2 27-2.23 (m, 1H), 1 94-1 44 (m, SH), 1 22-1 17 (m, 1H), 0 80-0 74 (m, 2H), 0.47-0 42 (m, 2H)
LC/MS miz=554 (M+H),

)

By proceeding in a similar manner to Example 26(a) but usning (R)-2-Ammno-3-
éyclnpt'upylmthlnewlfonyl—N-{(S)- 1-[(5-ethyl-1,2,4-oxadiazol-3-yl)-hydroxy-methyl]-propyl)} -
propionamude {Reference Example 11(h)} there was prepared (R)-3-cyclopropylmethanesulfonyl-N-

NMR (CDCls, 300MHz) {8 28 (d, J=8 5Hz), 8 15 (d, J=8Hz), 1H], [5 40 (m), 5 33 (m), 1H], 3 99-3 95
(m, 2H), [3 90 (dd, J=10Hz, 3Hz), 3 84 (dd, J=9 5Hz, 3Hz), 1H), [3 55 (dd, J=14Hz, 3Hz), 3.47 (dd,
J=14hz, 11Hz), 1H], 3 45-3 33 (m, 2H), 3 23 (dd, 14Hz, 10Hz, 1H), 3 07-2 94 (m, 4H), 2 82-2 71 (m,
1H), 2 19-2 08 (m, 1H), 1 95-1 77 (m, 5H), 1 58-1 43 (m, 1H), 1 45 (t, J=7 SHz, 3H), 1.23-1 14 (m,
1H), [1 00 (t, =7 SHz), 0 97 (¢, J= 7.5Hz), 3H], 0 81-0 73 (m, 2H), 0.48-0 41 (m, 2H) LC/MS
m/z=457 (M+H),
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By proceeding m a simlar manner to Example 26(a) but usmg (R)-2-Ammo-N-{ 1-[hydroxy-(3-
phenyi-1,2,4-oxacazol-5-yl)-methyl]-propyl} -3-phenylmethanesul fonyl-propionarmde {Reference
Example 11(g)} there was prepared 1foqy]-N-[1 1-1 hazole-5-
arbo - - : INQ)-propions 'HNMR(CDCl,,sooMHz) 815
(d J=8Hz), 8 14 (d, 1=8Hz), 1H], 7 61-7 39 (m. 10H), [5 46 (m), 5 40 (m), 1H], 4 34-4 28 (m, 2H),
4 09-3 93 (m, 2H), [3 87 (dd, J=9 5Hz, 3Hz), 3 81 (dd, J-9 5Hz, 3Hz), 1H), 3 41-3 32 (m, 3H), [3 16
(dd, J=13 SHz, 10Hz), 3 11 (dd, J=14Hz, 9 5Hz), 1H], 2 75-2 68 (m, 1H), 2 23-2 13 (m, 1H), 1 96-1 43
(m, 6H), 1 06-0 99 (m, 3H), LC/MS m/>=541 (M+H)

(h) =N-1 1 - le-5 1 -3-phen fony]-2-
-4-ylam )

By proceeding 1n a similar manner to Example 26(a) but using (R)-2-Amno-3-
phenylmethanesulfonyl-N- {(S)-1-[(3-cyclopropyl-1,2,4-oxadiazol-5-y]}- hydroxy-methyl]-propyl} -
propionamide {Reference Example 11(1)} there was prepared (R)}-N-{}-(3-cyclopropyl-1.2.4-

propiopermide 'H NMR (CDC;, 300MHz) [8 19 (d, J=8 SHz), 8 11 (d, J=7 SHz), m] 7 46-7 40 (m,
SH), [5 33 (m), 5 27 (m), 1H], 4 55-4 35 (m, 2H), 3 99-3 95 (m, 2H), [3 88 (dd, J=10Hz, 3Hz), 3 83
(dd, J=9 5Hz,3Hz), 1H], 3 44-3 34 (m, 3H), 3 18-3 07 (m, 1H), 2 78-2 67 (m, 1H), 224-2 17 (m, 1H),
2 15-2 08 (m, 1H), 1 89-1 72 (m, 3H), 1 55-1 43 (m, 2H), 1 20-1 11 (m, 4H), [0 98 (1, J~7 5Hz2), 0 97
(t, J=7 SHz), 3H]

LC/MS m/z=505 (M+H)

g
S
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N-cyclohexylcarbodumde, N’-methy] polystyrene (1 74g, 3 4mmol) suspended 1 a muxture of
dichloromethane (10ml) and dimethylformamde (2ml) was treated with hydroxybenzotnazole
(391mg, 2 89mmol) and L-N-boc-benzylsulfonylalanme (876mg, 2 55mmol) This mixture was stured
at room temperature for 30 mmutes, then treated with 2-amino-1-benzothnazol-2-yl-pentan-1-ol
{400mg, 1 7mmol, Reference Example 17(d)}) and after stuning for a further 2 hours the muxture was
then treated with Silicycle-Tnamne (2 36g, 8 5mmol) The reachion rmxture was stirred for 2 hours
and then filtered The filtrate was evaporated to give the fitle compound (883mg, 93%) LC/MS
m/z=562

By proceeding 11 a manner sirmlar to Example 27(a) above but using L-N-boc-benylsulfonylalamne

(876mg, 2 55mmol) and (2S)-2-amno-1-benzooxazol-2-yl-pentan-1-0! {374mg, 1 7mmol, Reference

Example 17(c)} there was prepared (R 20X Xy-mgtl
5 - 1 1 -butyl (908mg, 98%)

©) B 1-2- - carbamov1]-2- -2-y1 ,



10

15

20

el

WO 02/098850 PCT/US02/17411

-129-

:l:tn/

Aok > @

By proceeding 1n a manner simlar to Example 27(a) above but using Resin-bound dnrmde (1 76g,

3 4mmol) suspended 1n dichloromethane (10mL), hydroxybenzotriazole (391mg, 2 89mmol), (2S)- 2-
tert-butoxycarbonylammno-3-thiophen-2-yl- propiome acid (692mg, 2 55mmol), (2S)-2-amino-1-
benzooxazol-2-yl-pentan-1-ol {374mg, 1 7mmol, Reference Example 17(c)} and Siheycle-Tnamine

(2 36g, 8 Smmol) there was prepared - 1-2-y]-]

1 - - 1 ¢ acid tert 1 (790mg (1 67mmol, 98%)
LC/MS-m/z=562 (M+H)
()

By proceeding 1n a manner simlar to Example 27(a) above but using Resin-bound dumude (741mg,
1 26mmol), hydroxybenzotniazole (144mg, 1 07mmol), L-N-boc-benzylsulfonylalanme (326mg,

-0 95mmol), 2-amino-1-benzothiazol-2-yl-pentan-1-ol {150mg, 0 63mmol, Reference Example 17(d)}

and Silicycle-Triamine (2 36g, 8 Smmol) there was prepared {(R)-1-{1-(benzothiazol-2-v1-frydroxy-

26
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By proceeding mm a menner simlar to Example 27(a) above but using Resin-bound dumide (1 76g,

3 4mmol), hydroxybenzotnazole (391mg, 2 89mmol), L-N-boc-benzylsulfonylalanme (876mg,

2 55mmol), (25)-2-armno- 1-benzooxazol-2-yl-pentan-1-0] {374mg, 1 7mmol, Reference Example
17(c)} and Sihcycle-Tnamme (2 36g, 8 Smmol) there was prepared {(R)-1-{(S)-1-(benzoxszol-2-vl-

By procesdmg m a manner symilar to Example 27(a) above but using a suspension of Resm-bound
durmde (1 07g, 1 82mmol) in dichloromethane (20ml), hydroxybenzotmazole (209mg, 1 55mmol) and
(R)-2-tert-butoxycarbomylammo-3-cyclopropylmethanesulfonyl-propiomc acid (420mg, 1 365mmol,
Reference Example 22), (S)-2-ammo-1-benzoxazol-2-yl-pentan-1-01 {200mg 0 91mmol, Reference
Example 17(c)} and Sihcycle-Tnamne (2 8g, 9 1mmol) there was prepared {(R)}-—-1-[(S}-]1-
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By proceeding 1n & manner similar to Example 27(f) above but using L-N-boc-benzylsulfonylalanme
and (R)-2-tert-butoxycarbonylammo-3-phenylmethanesulfonyl-propiome acid and (S)-2-amno-1-(3-

phenyl-[1,2,4]Joxadiazol-5-yl)-butan-1-ol (Reference Example 21) there was prepared (R)-1-{1-

By proceeding 1n a manmer similar to Example 27(f) above but using 2-amuino-1-(5-ethy)-[1,2,4)-
oxadiazol-3-yl-butan-1-ol (Reference Example 23) there was prepared ((R)-2-

{)-carbam -butyl LC/MS m/z=497(M+Na), 419 (M+H-
1sobutene), 375 (M+H-Boc)

®
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By proceeding mn a manner sirmlar to Example 27(f) above but using L-N-boc-benzylsulfonylalanine
and (S)-2-emmo-1-benzoxazol-2-yl-pentan-1-0l {Reference Example 17(c)} there was prepared {(R)-

By proceeding m a manner stmiier to Example 27(f) above but using (25)-2-ammo-4-phenyl-1-
benzoxazol-2-yl-buten-1-ol there was prepared - 1 1-2-y]-] -methyl)-3-

By proceeding in a manner sumiar to Example 27(f) above but using L-N-boc-benzylsulfonylalanmne
and (2S)-2-amino-4-phenyl-1-thiazol-2-yl-butan-1-ol (Reference Example 13) there was prepared

ctiyl)-carbam s ert-buryl eter, LCIMS miz=ST4QM4H)
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(m) -1-[(§)1 2-yl- - butyle 11-2-
lopropyl 1 id tert-b

o
25899

By proceeding m a manner simulsr to Example 27(f) above but using N-Cyclohexylearbodunmude, N-

@ 5 methyl polystyrenc (1 07g, 1 82mmol) suspended in dichloromethane (20mL), hydroxybenzotriazole
(209mg, 1 55mmol), (R)-2-tert-butoxycarbonylarmno-3-cyclopropylmethanesulfonyl-propionic acid
(420mg, 1 365mmol, Reference Example 22), (S)-2-ammo-1-benzoxazol-2-yl-pentan-1-0l {200mg
0 91mmol, Reference Example 17(c)} and Silicycle-Tnamne (2 8g, 9 1mmol) there was prepared

10 MMM (450mg. 0 88mmol, 97%) LC/MS mlz-532(M+Na), 510
(M+H), 454 (M+H-1s0butene)

(n) =1-{1- - 1-1.2 1-5-yl 1 1}-2-
1 ulfonyl acid tert:

: o
o N J&%

15

By proceedmg in a manner simular to Example 27(m) above but using L-N-boc-benzylsulfonylalamine and (S)-2-
amno-1-(3-phenyl-[1,2, 4Joxadinzol-5-yl)-butan-1-ol (Reference Example 21) there was prepared (R)-1-{1-

20
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By proceeding ma sumular to Example 27(m) sbove but using (S)-2-amuno-1-{5-¢thyl-[1,2,4]oxadiazol-
3-yl)-butan-1-o0l there was prepared ((F v

1}-hvdroxy-methvl]-bronyicarbama

(M-+H-1sobutene), 375 (M+H-Box)

®)

By proceeding 1n 8 manner similar to Example 27(m) above but using L-N-boc-benzylsulfonylalamme
and (S)-2-amino-1-benzoxazol-2-yl-pentan-1-ol {200mg 0 91mmol, Reference Example 17(c)} there

was prepared - -2-yl-h -m I 1-2-
1 ¢ acid text-butyl LC/MS m/z=546(M+H), 490 (M+H-

1sobutene)

By proceeding 1n a manner similar to Example 27(m) above but using (25)-2-amino-4-phenyl-1-
benzoxazol-2-yl-butan-1-ol there was prepared -1- 1-2-vl-h - 1)-3-
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LC/MS mfz=572(M+H), 516 (M+H-1s0butene)

® 1-[(S)-1-(H -thinzol-2-yl-methyl)-3- 1 1 -2~
ul 1 1d tert- ter

By proceedmg n a manner sumlar to Example 27(m) above but using L-N-boc-benzylsulfonylalanine
and (28)-2-lmo-4-phmyl -1-thiazol-2-yl-buten-1-0l (Reference Example 13) there was prepared

AN <

> I O~N
By proceeding 1n a manner simlar to Example 27(m) above but using L-N-boc-benzylsulfonylalanine
and (S)-2-amno-1-(3-cyclopropyl-1,2 4-oxadiazol-5-yl)-butan-1-ol (Reference Example 14) there was

S5
’ﬁ
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Step 1 (R)-2-Ammo-N-[1-{benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-
propionamide {200mg, 0 448mmol, Reference Example 11(1)} was dissolved 1n 5% acetic acid 1n

acetonitnile (10ml) Tetrahydro-pyran-4-carbaldehyde (S1mg, 0 448mmol) was added and the reaction

rmxture stirred for 16 hours (Polystyryimethyl)tnmethylammonium cyanoborohydnde (218mg, .
0 896mmol) was added and the reaction mixture stured for 3 hours Cyclopropanecarbaldehyde (157mg,

2 24mmol) was added and stirrmg continued for 3 hours The muxture was filtered under suction and the
filtrate concentrated under mgh vacuum

Step2 The residue was dissolved in 10ml dichloromethane The Dess-Martin-penodinane (380mg,
0 896mmol) was added and the resulting reaction muxture stured for two hours The reaction mixture
was poured mto a 1/]-mixture of saturated sodium bicarbonate solution and saturated sodium
thiosulfate solution The aqueous phase was extracted with dichloromethane The combmned organic
phaseswerewnshed with saturated sodiumn bicarbonate solution and bnine The organic phase was
dned with magnesium sulfate and the dichloromethane evaporated under reduced pressure The crude
product was punified via flash chromatography (heptane/ethyl acetate 2/1 followed by heptane/ethyl

acetate 1/1 to elute) to give - 1 1]-2- L 1-

EXAMPLE 29
@ N-{1{benzotiyazol-2-yl- 1 -2-di 0-3-

(R)-2-Amino-N-[ 1 (benzothiazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-
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propionamide {50mg, 0 11mmol, Reference Example 11(a)} was dissolved in a muxture of acetonitrile
(5ml) and acetic acid (1ml) Benzaldehyde (56ul, 0 55mmol, 5 equivalents) and resin bound
cyanoborohydnde (54mg, 0 22mmol, 2 equivalents) were added The reachon mixture was stirred
overmght, filtered under suchion and the filtrate evaporated to give the (R)-N-[]-(benzothiazo}-2-yl-
ydroxy-methyl)-buty}]-2-dibenzylapuno-3-phenylmethanesul fo onamide which was used
without further punification 1n the preparation of Example 18(c)

.10

- By proceeding in 2 manner similar to Example 29(a) above but using tetrahyd-o-4R-pyran-4-one
* 1 (51pl, 0 55mmol,. 5 equivalents) there was prepared azol-2-y]-! -ipethyl
n-4-vlamipo)-propionamide LC/MS m/z=546

. EXAMPLE 30
(a) N-[1 1a20}-2-yl-h ] -2-1 mo-3-

1 ——

20

A%

(R)-2-Amino-N-[1<(benzothiazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesul fony)-
promonamude {50mg, 0 11mmol, Reference Example 11(a)} was dissolved m a mixture of acetomitnile
(5ml) and acetic acid (Iml) Acetone (500ul) and resm bound cyanoborohydnde (54mg, 0 22mmol, 2
25  equivalents) were added The reaction mxture was stured overmght, filtered under suction and
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concentrated under vacuum. The residue was dissolved 1n dichloromethane and AP Tnsamime
(Argonaut Technology) (550mg, 1 2mmol) was added The mmxture was stured for two hours, filtered

under suction and the filtrate concentrated under vacuum to give (R}-N-{1-(benzothiazol-2-yl-hydroxy-
e (30mg, 0 06mmol, 54%)

®) N-{1 -2-yH] -methyl)-butyl]- i

By proceeding m a manner ssmilar to Example 30(a) above but using formaldehyde solution

(754, 1mmol, 37w-% aqueous solution) there was prepared (R)-N-{1-{benzotinazo]-2-yl-hydroxy-
ade (30mg, 54%) LC/MS

A solution of (R)-2-ammo-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-
phenylmethanesulfonyl-propionarmde (100mg, 0 22mmol, Reference Example 11(c)} mn 2 mxture of
acetomitnile (SmL) and acetic acid (1ml) was treated with tetrahydro-4H-pyran-4-one (10141,

"~ 1 lmmol) After agitating at room temperature for 3 hours the muxture was then treated with resin-
bound cyanoborohydnde (108mg, 0 44mmol) and agitahon was contmued overmight The reaction
muxture was filtered and the filtrate was evaporated The residue was dissolved 1n dichloromethane
{10mL) and the solution was treated with Silicycle Triamine (61 1mg, 2 2mmol), then ag:tated for 2
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hours and then filtered The solution of - -2-yl-] -methyl)-bu

0L 1
RPRTe

By proceeding m a manner simlar to Example 31(g) above but using 1-methyl-4-pipenidone

(13641, 1 1mmol) there was prepared =[(S)1 1-2-y]- -methyl -2-{1-
1-pipenidin-4- 3 sulfonyi-propionamicie was used drectly 1n the '
preparation of Example 19(b)

By proceeding in a manner sirmlar to Example 31(2) above but using
2-thophenecarboxaldehyde (20p1, 0 22mmol) there was prepared (R)-N-{(S)-1-(benzoxazo}-2-vl-

was used directly in the prepamtion of Eumple 1%(c)

@ =N-, en -2-yl- Xy-m 1)-2 lamt
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By proceeding m 2 manner simular to Example 31(a) above but usmg benzaldehyde (2241,

0 22mmol) there was prepared -{(S)- 1-2-y]-h - 1]-2-

i lamino-3-| A de which was used directly n the preparation of .
Example 19(d) T
(©

By proceedng in a manner simlar to Example 317(s) above but using (S)-2-ammno-N-[(S)-1-
(benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-thiophen-2-yl-propionarmde {82mg, 0.22mmol, Reference
Example 11(b)} and tetrahydro-4H-pyran-4-one (101 ], 1 1mmol) there was prepared (S)-N-[(S)-1-

1-2-yl-h - 1]-2- -4-ylamino -2-y]-
propjopammde which was used directly in the preparation of Example 19(c)

By proceeding n a manner simular to Example 31(a) above but using (S)-2-amno-N-[(S)-1-
(benzoxazol-2-yl-hydroxy-methyl)-butyl}-3-thiophen-2-yl-propionarude {82mg, 0 22mmol, Reference
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Example 11(b)} and acetone (100ul) there was prepared (S)-N- 1-2-yl-
utyl]-2- -th -2yl 1 which was used directly 1n the
preparation of Example 19(f)
®

By proceeding m a manner syymlar to Example 31(a) above but using acetone (500ul) there

was prepared (R)-N-[(S)- -2-yl-h - 1 1}-2-1 -
phenylmethanesulfonyl-propionamide (30 Smg, 29%) LC/MS m/z=488 (M+H)

A solution of (R)-2-ammo-N-[1-(benzothiazol-2-yl-hydroxy-methyl)-butyl}-3-phenylmethanesul fonyl-
propionamide {100mg, 0 22mmol, Reference Example 11(a)}n 8 maxture of acetomtrile and acetic
acid (10mL, 95 S, v/v) was treated with tetrahydro-4H-pyran-4-one (101x], 1 1mmol) and resin-bound
cysnoborohydnde (108mg, 0 44mmol) This mixture was stured at room temperature overmight then
cvaporated The residue was dissolved mn dichloromethane and the solution was treated wath Silicycle
Tnamine (611mg, 2 2mmol) then stirred at room temperature for 2 hours then filtered The filtrate was

evaporated to ;ive (R)-N-{1 -2-yl-h - utyl]- Imethanesul -2~
(tetrabydro-pyran-4-ylammo)-propiguammde, LC/MS m/z=546 (M+H), which was used directly m the
preparation of Example 18(b)

7
g&
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By proceeding m a manner sumlar to Example 32(a) above but using (R)-2-armno-N-[(S)-1-
(benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-propionamude {98mg, 0 22mmol, .

Reference Example 11(c)} there was prepared (R)-N- -2-Yl- z . -
; - LC/MS m/z=530 (M+H),

(© (S 1-2-yl-h -methyl - Imethan -2-

By proceeding 1n a manner similar to Example 32(a) above but using (R)-2-amino-N-{(S)-1-
(benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-propionamude {Reference

Example 11(c)} there was prepared =[(S)-1 1-2-yl-] - 11-3-
- . : (106mg, 91%) LC/MS

LN LR, L pea UG5 LR JA
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By proceeding 1n a manner simlar to Example 32(a) above but usig (R)-N-[(S)-1-(benzoxazol-2-yl-
hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-ylamino)-proptonamde
{53mg, 0 1mmol, Reference Example32(c)} and 2-methoxyethanal (53mg, 0 55mmol) there was

By proceeding 1n a manner sumlar to Example 32(a) above but using (R)-2-ammo-N-{(S)-1-
(bmmnml-z-yl-hydroxy-methyl)-butyl]-3-phenylmethnnesu1fmyl-pr0pmnmde {49mg, 0 11mmol,
Reference 11(c)} and cyclohexanone (52ul, 0 Smmol) there was prepared

optonamide (48mg, 83%)

) - 1-2-yl-y -methyl . lamino-3-
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By proceeding 1n 8 manner similar to Example 32(a) above but using (R)-2-ammno-N-[(S)-1-
(benzoxazol-2-yl-hydroxy-methyl)-butyi]-3-phenylmethanesul fonyl-propionamide {49mg, 0 11mmol,
Reference Exaple 11(c)} and formaldehyde (7541, 1mmol, 37 w-% m water), there was prepared (R)-

\ (benzoxazpl-2-y]-hydroxy-methvl}-butyl]-2-dim:

propronarmde (10mg, 19%) LC/MS m/z=474 (M+H)

EXAMPLE 33
The following compounds of Formula 1 are provided by methods descnibed m the application

(a) N - hexyl amde

l |
N

0
'HNMR (CDCL;) 6 22 (br s, 1H), 4 20 (s, 2H), 2 23 (m, 2H), 1 65 (m, 5H), 1 50 (m, 2H), 1 10-1 30
(m, 4H), 0 90 (m, 2H), LC-MS t=3 67min, 193 O(M-1), 195 1(M+1) MS API 150EX. (LC Aglent
1100Senes, Column Phenomenex, 5u ODS3 100A 100X3mm. Flow Rate 2ml/min Two solvent
gradient Solvent A, 99% water, 1% acetominle, 0 1% AcOH Solvent B, 99% actomitrile, 1% water,
0 1% AcOH Gradwent from 100% A, 0% B to 0% A, 100% B from t=0to t = 6nun Then gradient
back to 100% A, 0% B fromt=7tot=15mm),

'HNMR (CDCl,)7 52 (d, 1H, J=8BHz), 7.43 (1, 1H, J~8Hz), 7.29 (d, 1H, J=8Hz), 7.20 (d, 1H,
J=8Hz), 6 40 (m, 1H), 4.41 (8,2H), 4 16 (d, 2H, J=6Hz), 3 72 (s, 1H), 3 34 (1, 2H, J=8Hz), 2 77 (1, 2H,
J=8Hz), LC-MS t=3 02mm , 331 1(M-1), 333 1(M+1) MS API 150EX. (LC. Agilent 1100Senes,
Column Phenomenex, Su ODS3 100A 100X3mm. Flow Rate 2ml/min Two solvent gradient
Solvent A, 99% water, 1% acetomitnle, 0 1% AcOH Solvent B, 99% actonitnle, 1% water, 0 1%
AcOH Gradient from 100% A, 0% B to 0% A, 100% B fromt = 0 to t = 6rmun Then gradient back to
100% A, 0% B fromt=7tot=15mmn)
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(c) 3-Cyclohexy] lamino)-2-0x9-5 o1c acid thiazol-2-vlam

N

data for the compound as drawn and for 1t’s enol and hydmate forms LC-MS t=4 74min 426 4(M-1),
428 2(M+1), 4.97mn, 426.2 (M-1), 428 2 (M+1), 5 57mn, 426 3(M-1), 427 9 (M+1) MS API
150EX (LC Agilent 1100Senes, Column Phenomenex, 5u ODS3 100A 100X3mm. Flow Rate
2ml/min Two solvent gradient Solvent A, 99% water, 1% acetomitnile, 0 1% AcOH  Solvent B, 99%
acetorutrile, 1% water, 0 1% AcOH Gradient from 100% A, 0% B to 0% A, 100% B fromt=0to t=
6mun Then gradient back to 100% A, 0% B from t="7to t = 15 mun)

(d) 1 1-N{1- - 1 onammde

L

i

LC-MS t=4 57min., 300.4(M-1), 302 3(M+1) MS APl 150EX (LC Aglent 1100Senes, Colurmn
Phenomenex, 5u ODS3 100A 100X3mm. Flow Rate 2ml/min Two solvent gradient. Solvent A, 99%
water, 1% acetomitrile, 0 1% AcOH  Solvent B, 99% actonitnle, 1% water, 0 1% AcOH Gradient
from 100% A, 026 B to 0% A, 100% B fromt = 0 to t=6mun Then gradient back to 100% A, 0% B
fromt=7tot=15mm)

LC-MS Rt =232mum, 460 3(M+1) 482 2(M+23) MS API 150EX (LC Agilent 1100Senes,
Column Phenomenex, 5u ODS3 100A 100X3mm. Flow Rate 2ml/min Two solvent gradient
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Solvent A, 99% water, 1% acetomtrile, 0 1% AcOH Solvent B, 99% actomtrile, 1% water, 0 1%
AcOH Gradient from 100% A, 0% B 10 0% A, 100% B fromt=0tot=2 5rmn Then gradient back
to 100% A, 0% B fromt=30tot=3 Smn Then gradient held at 100%A, 0%B fromt=3 5to §

mmn )

'HNMR (CDCl,) 7 83 (d, 1H, J=8Hz), 7 59 (d, 1H, J=8Hz), 7 43-7 58 (m, 2H), 7 02-7.25(m, 4H),

6 59 (t, 1H, J=8Hz), 6 49 (d,!H J=8Hz), 5 40-5 47 (m, 1H), 4 77 (m, 1H), 3 83-3 88 (m, 1H), 2 12-2 22
(m, 1H), 1 85-2 00 (m, 2H), 1 55-1 83 (m &H), 1 12-1 35 (m,4H), 0 95-1 10 (m, 3H), LC-MS

=2 97mun , 457 5(M-1), 459 3(M+1), 481 4(M+23) MS API 1S0EX (LC Aglent 1100Senes,
Column. Phenomenex, 5u ODS3 100A 100X3mm Flow Rate 2ml/mn Two solvent gradient
Solvent A, 99% water, 1% acetomtnile, 0 1% AcOH Solvent B, 99% actontnle, 1% water, 0 1%
AcOH Gradient from 100% A, 0% B to 0% A, 100% B fromt=0tot=2 Smmn Then gradient back
to 100% A, 0% B fromt=30tot=3 5mm Then grachent held at 100%A, 0%B from t=3 5 to 5

] g - oxv-phe -propionammde (Compound 1), 'H
NMR (CDCl;)742-7 36 (m, 5H), 6 90 (t, 1H), 4 55 (d, 1H), 4 51 (d, 1H), 4 22 (dd, 1H), 4 16 (dd,
1H), 4 00 (t, 1H), 1 70-0 80 (m, 13H), MS (M'+1) 301,

() - loxy-N- - = de (Compound 2)

@/\ o
usmg 2(R)-benzyloxy-4-phenyl-butyric acid as starting material ‘"H NMR (CDCl,) 5 6 84-6 80 (m,

4H), 6 75 (t, 1H), 4 55 (dd, 1H), 4.24 (dd, 1H), 4 12 (dd, 1H), 3 78 (s, 3H), 1 80-0 85 (m, 13H), MS
(M-1) 315
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) L[(S)- 1-2-yl- 1]-2 Joxy-3- \methane
promionammde (Compound 3), ‘HNMR (CDCl,) 7 89 (d, 1H), 7 68 (d, 1H), 7 60-7 32 (m, 13H), 5 70
(m, 1H), 4 79 (d, 1H), 4 77 {d, 1H), 4 53 (dd, 1H), 4 33 (d, 1H), 4 30 (d, 1H), 3 38 (dd, 1H), 3 25 (dd,
1H), 2 15-2 05 (m, 1H), 1 84-75 (m, 1H), 1 45-1 30 (m, 2H), 0 93 (t, 3H), MS (M*+1) 535, (M-1)
533,

Q_nhmxlmhm.m:nm_mmds (Compound 9), 'HNMR (DMSO) 8 87(d, J=6 91Hz, 1H),
7 99(d, J=7 91Hz, 1H), 7 89(d, J=8 15Hz, 1H), 7 64(t, J=8 1Hz, 1H), 7 54(t, J=8 1Hz, 1H), 7.4-7 3(m,
5H), 5 3-5 2(m, 1H), 4 7-4 65(m, 1H), 4 65-4 63(m, 2H), 4 55-4 50(m, 2H), 3 53-3 26(m, 2H), 3 34(s,

3H), 2 L1-1 98(m, [H), 1 81-1 65(m, 1H), 0 97(t, I=7 15Hz, 3H), MS 473(M-1), 497(M+23),

(m)  (R:-N-[(S)}-1-(]1-benzooxazol-2-yl-methanoyl}-propyl]-3-phenylmethanesulfonyl-2-
tusopropylsilanyloxy-propionamide (Compound 12), 'HNMR (CDsCl) 7 93(d, J=8 15Hz, 1H), 7 6(d,

J=8 1Hz, 1H), 7 6-7.4(m, 3H), 7 4-7 3(m, SH), § 85-5 73(m, 1H), 4 85-4 74(m, 1H), 4 5-4 3(m, 2H),
3.47-3.35(m, 2H), 2 35-2 15(m, 1H), 2 15-1 95(m, 1H), 1 3-0 8(m, 24H), MS 609 4(M+23),

propionsmide (Compound 13), 'HNMR (CD\CI) 8 21(d, J=8 67Hz, 1H), 7 98(d, J=8 6Hz, 1H), 7 7-
7 55(m, 3H), 7 45-7 3(m, 5H), 5 8-5 7(m, 1H), 4 75-4.6(m, 1H), 4 4-4 3(m, 2H), 4 08(br, 1H), 3 62-
3 5(m, 1H), 3 3-3 1(m, 1H), 2 3-2 15(m, 1H), 2 05-1 9(m, 1H), 0 997(t, J=7 4Hz, 3H), MS
469.2(M+23),

(0) d - ’ ano
Mmds_(Compamd 16), 'HNMR (CDYCY) 9 35(dd, J=4 93Hz, }=1 72Hz, 1H), 8 l4(dd,

J=1 72Hz, J=8 39Hz, 1H), 7 69(dd, J=4 93Hz, J=8 39Hz, 1H), 7 65(d, J=7 6Hz, 1H), 7 5-7 36(m, SH),
6 04-5 96(m, 1H), 4 75-4 63(m, 1H), 4 45-4 3(m, 3H), 3 53(dd, J=2 48Hz, J=14 85Hz, 1H), 3 22(dd,
J=14 82Hz, J=2 48Hz, 1H), 2 2-2 07(m, 1H), 1 81-1 65(m, 1H), 1 6-1 2(m, 2H), 0 93(t, J=7 18Hz, 3H),
MS 403 6(M-1), 428(M+23),

(p) , ! ‘ IYIE RO DX O-DENLA] d
benzylamide (Compound 18), 'H'Nm (CD;CI) 7 45-7 25(m. 10H), 5 34-5.26(m, 1H), 4 74 6(m,

3
23S
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1H), 4 47(d, J=6 18Hz, 2H), 4 4-4 3(m, 2H), 4 15-4 05(m, 1H), 3 55-3 45(m, 1H), 3 25-3 13(m, 1H),
22 2-2 O(m, 1H), 1 8-1 6(m, 1H), 1 61(s, 2H), 0 95(t, J=6 91Hz, 3H), MS 469 2(M+23),

(@ (R:N-[(S)>-1-{1-benzooxazol-2-yl-methanoyl}-propyl])-3-[2-(1.1-diflucro-methoxy)-
phenylmethanesulfony])-2-hydroxy-propionamude  (Compound 21), 'HNMR (CD:CD)  791(d,
J=791Hz, 1H), 7 75(d, J=7 9Hz, 1H), 7 7-7 2(m, 6H), 6 63(t, ]=73 41Hz, 1H), 5 7-5 58(m, 1H), 5 4-
5 29(m, 1H), 4 7-4 6(m, 1H), 4 51(s, 2H), 4 19(br, 1H), 3 72-3 63(m, 1H), 3 35-3 2(m, 1H), 2 3-2 O(m,
1H), 2 0-1 7(m, 1H), 0 99(t, J=6 9Hz, 3H), MS 495 S(M-1), 4972(M+1),

) pethanoy])-p Q1L luoro-m
MHMMME_(COM 22), 'HNMR (CD;CD 8 21(d,
J=8 15Hz, 1H), 7 99(d, J=8.1Hz, 1H), 7 73-7 2(m, GH), 6 63(t, ]=73.4Hz, 1H), 5 85-5 75(m, 1H),
53(s, 1H), 4784 7(m, 1H), 4 564 4(m, 2H), 4 19-4 0%(m, 1H), 3 7-3 6(m, 1H), 3 35-3 2(m, 1H),
2 28(s, 2H), 1 27(t, 3=6 SHz, 3H), MS, 511 4(M-1), 513 6(M+1), and

(s) (2R,58)-2-[2<(1,1-difluoro-methoxy)-phenylmethanesulfonylmethyl]-6-ethoxy-5-

ethyl-morpholin-3-one (Compound 24)

ENZYME ASSAY EXAMPLE
Cathepsin S Assay

Solutions of test compounds m varymng contentrations were prepared 1n 10 pL. of dimethyl sulfoxide
(DMSO) and then diluted wto assay buffer (40 pL, compnsing MES, 50 mM (pH 6 5), EDTA, 2 5 mM, and
NaCl, 100 mM) Human cathepsin S (0 158 pMoles m 25 uL of assay buffer) was added to the dilubons The
assay solutions were mxed for 5-10 seconds on a shaker plate, covered and imcubated for 30 mnntes at ambrent
temperature  Z-Val-Val-Arg-AMC (9 nMoles m 25 pL of assay buffer) was added to the assay soluhons and
hydrolysis was followed spectrophotometrically at (A 460 nm) for 5 minutes  Apparcat suhibition constants (Ky)
were calculated from the enzyme progress curves using standard mathematical mndels

ENZYME ASSAY EXAMPLE
Cathepain B Assay

(DMSO) and then diluted mto assay buffer (40 pl., compnsing N,N-bis(2-hydroxyethyl)-2-aminoethanesulfonic
acd (BES), 50 mM (pH 6), polyoxyethylencsorbitan monolaurste, 0 05%, and dithiothrestol (DTT), 2 5 mM)
Human cathepsin B (0 025 pMoles m 25 pL of assay buffer) was added to the dilubons The assay solutions
were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 munutes at ambient temperature  Z-
FR-AMC (20 nMoles i 25 pL of assay buffer) was added to the assay solutions and hydrolysis was followed
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spectrophotometncally at (A 460 nm) for 5 munutes. Apparent inhibitton constants (K;) were calculated from the
enzyme progress curves using standard matbematical models

ENZYME ASSAY EXAMPLE
Cathepsin K Assay

Solutions of test compounds in varying concentrations were prepared 1 10 uL of dimethyl sulfoxide
(DMSO0) and then diluted :oio assay buffer (40 pl., comprnang MES, 50 mM (pH 5 5), EDTA, 2.5 mM, and
DTT, 25 mM) Human cathepnin X (0 0906 pMoles mn 25 pL of assay buffer) was added to the dilutions The
mylolutmwennxedfors-lomndig_nnlhkaphm.maadmdmcub‘hdfuﬂOmmunmht
temperature  Z-Phe-Arg-AMC (4 nMoles m 25 pL of assay buffer) was added to the assay solutions and
hydrolysis was followed spectrophotometrically at (A 460 nm) for 5 mmutes. Apparent inhimhon constants (K))
were calculated from the enzyme progress curves using standard mathematical models

ENZYME ASSAY EXAMPLE
Cathepsin L. Agsay

Solunhons of test compounds 1n varying concentrations were prepared m 10 uL of dimethyl sulfoxide
(DMSO) and then diluted mto assay buffer (40 pl., compnnng MES, 50 mM (pH 5 5), EDTA, 25 mM, and
DTT, 25 mM) Human cathepsin L (0 05 pMoles 1 25 pL of assay buffer) was added to the dilutions. The
assay solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 munutes at ambient
temperature  Z-Phe-Arg-AMC (1 nMoles 1n 25 pL of assay buffer) was added to the assay solutions and
hydrolysis was followed spectrophotometncally at (A 460 om) for 5 munutes Apparent inhibhon constants (X))
were cakulated from the enzyme progress curves using standard mathegatical models.

According to applicanis® asseys conducted as described above, the apparent inhibntion constants (K} for
the following listed compoundsof the invention, against Cathepsm S, were sbout or below 0 01 pM

morphohinc-4-carboxylic acid (R)-1-(cyanomethyl-carbamoyl)-2-{2-(1,1-diflucro-methoxy)-
phenylmethanesulfonyl]-ethy! ester, (Compowund 31), Example 3(a),

morphohne-4-carboxylic acid (R)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-ethyl ester, (Compound 11), Example 4(a),

morpholine-4-carboxylic acid (R)-1-[(S)-1-(1 -benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-{2-
(1,1-difluoro-methoxy)-phenylmethanesulfonyl]-cthy! ester, (Compound 14), Example 4(b),

morpholme-4-carboxylic acid (R)-1-[(S)-1-(1-benzothiazol-2-yl-methanoyl)-propylcarbamoyl]-2-{2-
(1,1-dflucro-methoxy)-phenylmethanesuifonyli]-ethyl ester, (Compound 15), Example 4(c),

pyrrohidine-1-carboxyhe acid (R)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-ethyl ester, (Compound 19) Example 4(d),

5"
26
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dimethyi-carbamic acid (R)-1-[(S)-1<(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-ethyl ester, (Compound 20) , Example 4(c)},

morpholine-4-carboxylic acid (R)-1-[(S)-1-(1-benzylcarbamoyl-methanoyl)-propylcarbamoyl}-2
phenylmethanesulfonyl-ethyl ester, (Compound 25) Example 4(f),

morpholme-4-carboxylic acid (S)-1-[(S)-1-(oxazolo[4,5-b]pyndine-2-carbonyl)-propylcarbamoyl]
2-phenyimethanesulfonyl-cthyl ester, Example 4(g),

morpholine-4-carboxylic acid (S)-1-{(S)-1-(5-cthyl{1,3,4]oxadiazole-2-carbonyl)-propylcarbamoyl]-
2-phenylmethanesulforryl-cthyl ester, Example 4(h),

(R)-3-[2<(1,]1-difluoro-methoxy)-phenylmethanesulfonyl]-N-((S)-1-formyl-propyl)-2-hydroxy-
propionammde (Compound 23), Example 6,

(R)-N-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propyl]-2-hydroxy-3-phenyl-methanesul fonyl-
propionamde, (Compound 5), Example 7,

(S)-3-{3-[2(1,1-d1fluoro-methoxy)-phenylmethanesulfonyl]-propanoylamino} -2-oxo-pentanoic
acid benzylamde, (Compound 27), Example 8(a),

{R)-N-[(S)-1<1-benzooxazol-2-yl-methanoyl)-propyl}-2-(2-mtro-phenylamino)-3-
phenylmethanesulfonyl-propionamide, (Compound 28), Example 9,

(R)-N-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-butyl]-2<(5-mtro-thiazol-2-ylamino)-3-
phenylmethanesul fonyl-propionamde, (Compound 29), Example 10,

(R)-N-[(S)-1<(benzoxazole-2-carbonyl)}-butyl]-3-phenylmethanesulfonyl)-2{tetrahydro-pyran-4-
ylarmno)-propionamide, Example 19(a),

(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-1s0propylammo-3-phenylmethanesulfonyl
propionemide, Example 21(n),

(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-{(2-methoxy-ethyl){tetrahydro-pyran-4-yl)-amino]-3-
phenylmethanesulfonyl-propionammde, Example 21(b),

(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-cyclohexylamino-3-phenylmethanesulfonyl-
propionamide, Example 21(c),

morphohne-4-carboxylic acid (S)-2-cyclohexyl-1-[(S)-1-(oxazolo[4,5-b]pyndine-2-carbonyl)-
propylcarbamoyl}-ethyl ester, Example 24(b),

3-(2-diflucromethoxy-phenyimethanesulfonyl)-N-[(S)-1(oxazolo[4,5-b]pyndine-2-carbonyl)propyl]-
propionarmmde, Example 33(e),

(8)-3-((R)-2-hydroxy-3-phenylmethanesulfonyl-propanoylanuno)-2-oxo-pentanoic acid benzylarmde
(Compound 18), Example 33(p),

(R)-N-[(S)-1<(1-benzooxazol-2-yl-methanoyl)-propyl]-3-[2-(1,1 -difluoro-methoxy)-
phenylmethanesul fonyl}-2-hydroxy-propionamide (Compound 21), Example 33(q),

Moreover, the compounds of the present mvenhon were observed to have varymg degrees of sclective
mhibitory achon on cathcpsia S protease  For example, the above listed 22 compounds were found to mhibit
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cathepain S protease activity at concentrations that are mare than 75 fold less than those concentrations requured
to produce an equachve miubiion on cathepsin K protease
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EXAMPLE
Representative Pharmaceutical Formulations Contaiming a Compound of Formula [

ORAL FORMULATION
Compound of Formula 1 10-100 mg
Citric Acid Monohydrate 105mg
Sodmm Hydroxide 18 mg
Flavoning
Water qs. to 100 mL
INTRAVENOUS FORMULATION

Compound of Formula1 01-10mg
Dextrose Monohydrate q s to make 1sotomc
Citnc Acid Monohydrate 105mg
Sodrum Hydroxide 018 mg
Water for Injection qs ol OmL

TABLET FORMULATION
Compound of Formmula 1 1%
Microcrystalline Cellulose 73%
Steanc Acd 25%

Colloidal Silica 1%.
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1 A compound of Formula I

in which

X' 18 -NHCR")R)X? or -NHX*,

X? 15 hydrogen, fluoro, -OH, -OR*, -NHR' or -NR'’R'® and X” 18 hydrogen or X2 and
X’ both represent fluoro;

X3 18 cyano, -C(R)HRYR'S, -CR®(OR),, -CH,C(O)R'S, -CH=CHS(O):R’,
-C(O)CF;C(O)NR®R?, -C(0)C(O)NR’RS, -C(0)C(O)OR?, -C(O)CH,OR?,
~C(O)CH;NR®SO:R? or -C(O)C(O)R®, wherein R? 15 hydrogen, (Cj4)alkyl,

~ (Cs.i0)cycloalkyl(Cos)alkyl, hetero(Cs.ip)cycloalkyl(Co-s)alkyl, (Cs-10)aryl(Cos)alkyl,

hetero(Cs.10)aryl(Co.¢)alkyl, (Cs.10)bicycloaryl(Cog)alkyl or
hetero(Cs.i0)bicycloaryl(Co.g)alkyl, R® 13 hydrogen, hydroxy or (Ci.¢)alkyl, or where X*
contans an -NR*R°® group, R® and R® together with the mitrogen atom to which they are both
attached, form hetero(Cs.i0)cycloalkyl, hetero(Cs.io)aryl or hetero(Cgio)bicycloaryl, R71s
hydrogen or (C).«)alkyl and R® 15 hydroxy or R’ and R® together form oxo, R'® 18 hydrogen, -
X", -CF;, -CF:.CFR’ or N(R*JOR’, R’ 13 hydrogen, halo, (Cr)alkyl, (Cs.1o)aryl(Cos)alky! or
(Cs.10)heteroaryl(Co.s)alkyl, with the proviso that when X? is cyano, then X* 18 hydrogen,
fiuoro, ~OH, -OR* or -NR''R'® and X" 15 hydrogen or X? and X’ both represent fluoro,

X* compnses & heteromonocyclic ring containing 4 to 7 ing member atoms or a fused
heterobicychic nng system contaiing 8 to 14 ning member atoms and any carbocyclhic ketone,
mminoketone or thioketone derivative thereof, with the proviso that when -X* 1s other than a
heteromonocyclic nng containing 5 nng member atoms, wherem no more than two of the ning
member atoms compnsing the ning are heteroatoms, then X2 18 fluoro, -OH, -OR*, -NHR" or
-NR''R'® and X7 15 hydrogen or X? and X’ both represent fluoro,

wheren within R®, X® or X* any alicychc or aromatic ring system 1s unsubsttuted or
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substituted further by 1 to 5 radicals mndependently selected from (C.¢)alkyl, (C;.¢)alkyhidene,
cyano, halo, halo-substituted(C).4)alkyl, mtro, -XNR'?R "2, -X*°NRC(O)R"2,
-X"'NR“C(O)OR'z, -X’NR“C(O)NR"R", _XS'NRIIC(NRIZ)NRI 2p1 z' _xSORIZ' -X’SR",
-X’C(O)OR", -X’C(O)R“, -XSOC(O)R", -X’C(O)NR"R“, -XSS(O)zNR"R“.
-XNR'’S(0):R", -X*P(O)XOR'*)OR'?, -X’0OP(0O)(OR'*)OR"?, -X*NR*C(O)R", -X*S(O)R*
and -X°S(O),R" and/or 1 radical selected from -R', -X°0OR™, -X*SR', -X*S(O)R",
X*S(0xR", -X*C(O)R", -X’*C(O)OR, -X0C(O)R", -X’NRR"?, -X*NR*C(O)R"*,
-X’NR'*C(O)OR", -X’C(O)NR'?R "2, -X*S(O),NR"R"?, -X*NR"2S(O);R ",
-X*NR"?C(O)NR'R'? and -X*NR'’C(NR')NRR'?, wheremn X? 15 a bond or (C,.s)alkylene,
R'? at each occurrence mndependently 15 hydrogen, (C,.¢)alkyl or halo-substituted(C).)alkyl,
R" 15 (C)¢)alkyl or halo-substituted(C;.¢)alkyl, and R' 15 (Ca.10)cycloalkyl(Co-s)alkyl,
hetero(Cs.10)cycloalky}(Co-y)alkyl, (Ce-10)aryl(Co-s)alkyl, hetero(Cs-10)aryl(Co)alkyl,
(Cs-10)brcycloaryl(Co)alkyl or hetero(Cs10)bicycloaryl(Cos)alkyl,

R' 18 hydrogen or (C1.¢)alky! and R? 15 selected from a group consisting of hydrogen,
cyano, - ’NR“R“, -X’NRIZC(O)R' z’ -XSNRHC(O)OR' 1. _Rlz' -X"NR"C(O)NR"R",
-X°NR2C(NR')NR'?R", -X°0R 2, -X*SR 2, -X’C(O)OR?, -X°’C(O)R"?, -X°OC(O)R",
XC(O)NR''R™, -X°S(0),NR"*R %, -X*NR'*S(0):R ', -X*P(OXOR'>)OR"?,

" _X°OP(OXOR)OR®, -X*NRZC(O)RP, -X*S(O)R", -X°S(O:R®, -R"*, -X°OR™, -X°SR™,

-X’S(O)R“, —X’S(O)zR", -X’C(O)R“, -X"'C(O)OR", _stC(O)RM' _stRMRI!'
-X"'NR“C(O)R“, -XSNRIZC(O)OR", -X’C(O)NR“R", -X’S(O)zNR"R“, -X’NR“S(O):R",
-X*NR"2C(O)NR"R'? and -X*NR’C(NR')NR“R"?, wherein X°, R'2, R'? and R"* are as
defined above, or R! and R? taken together wath the carbon atom to which both R' and R? are
attached form (Cas)cycloalkylene or (Cy g)heterocycloalkylene, wheremn within said R? any
heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or heterocycloalkylene 15
unsubstituted or substituted with 1 to 3 radicals independently selected from (C,.¢)alkyl,
(Ci-¢)alkyhdene, cyano, halo, halo-substituted(C,.s)alkyl, mtro, - SNRI2R12 X*NR?C(O)R",
-X’NR”C(O)OR“, -X’NR"C(O)NR"R“, -X’NR“C(NR")NR“R“, -XSOR“, -X’SR",
_st(O)ORIz' -X’C(O)R“, -X’OC(O)R". -X’C(O)NR“R“, -X’S(O);NR"R",
-X°NR'?S(0):R", -X*P(OXOR'$)OR "2, -X*OP(O}OR'})OR "2, -X*NR'2C(O)R", -X°S(O)R",
-X*S(0):R" and -X’C(O)R", wheremn X?, R'? and R" are as defined above,

R 15 (C))alkyl or -CREYR%XS, wherem RE 15 hydrogen or (C).¢)alkyl and X 1s
selected from -X*NR'R", -X5NR'2C(O)R", -X*NR'2C(O)OR ", -X’NR'2C(O)NR'?R",
_xSNRIZC(NRII)NRIZRIZ' -XSOR“, _szRlz' -X’C(O)OR“, -X’C(O)R'z, -X’OC(O)R"".
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-X’C(O)NR'R'?, -X°S(0);NR'?R ", -X°NR'?S(O);R ', -X*P(OXOR '>)OR"?,
-X’OP(O)(OR")OR". _xSC(O)RI 3, -X"'NR"C(O)R”, -X"‘S(O)R", -sz(O);R". -R",
-X50R', -X*SR™, -X’S(O)R™, -X*S(O)R", -X°C(O)R", -X*’C(O)OR™, -X0OC(O)R",
-X3NR"R", -X*NR'*)C(O)R", -X*NR'?C(O)OR", -X’C(O)NR"R?, -X3S(0),NRR 2,
-X*NR'2S(0):R", -X*NR?*C(O)NR"*R'? and -X’°NRZC(NR'})NR“R " wherem X5, R, R"®
and R" are s defined above, i

R* 15 selected from -X*NR'?R'?, -X®*NR'2’C(O)R"?, -X*NR'2C(O)OR"?,
-X'NR“C(O)NR'ZR'I. -X'NR'ZC(NR'Z)NRHR“, -X'ORu. _xlsnlz’ -XSC(O)ORH,
-X’C(O)R™, -X*OC(O)R"?, -X’C(O)NR'’R"?, -X®S(0).NR'’R"%, -X*NR'?S(O):R"?,
-X*P(O)}OR'})OR"?, -X*OP(OXOR'>)OR'?, -X*’C(O)R ", -X*NR'*C(O)R"?, -X*S(O)R",
-X'S(O)zR", -R", _XGORM, -X'SR“, -X'S(O)R“, -X'S(O):R”, -XSC(O)R", -XSC(O)OR“,
-X'OC(O)R". _xlN-RllRlz' -X'NR"C(O)R", -X'NR“C(O)OR". -X’C(O)NR"R“.
-X'S(O)zNR"Ru, -X'NR“S(O);R", -X'NR“C(O)NR"R" and -X*NR! 1C(NR“)NR"R“
wherein X® 15 (Cg)alkylene and X°, R'2, R'? and R'* are as defined above, with the proviso

that when X 18 cyano and X? 13 -OR*, where R* 15 defined as -R", then R'* 15 ¢
(Ca.i0)cycloalkyl(C,.)alkyl, hetero(Cs-1o)cycloalkyl(Cy_3)alkyl, (Cs 10)aryl(Ch-s)alkyl,
hetero(Cs.10)aryl(Ci-¢)alky], (Co-10)bicycloaryl(C, ¢)alkyl of .

hetero(Cs.19)bicycloaryl(Ci)alkyl; ]

R' 18 (Cs.10)ary), hetero(Cs.ioaryl, (Cs-o)bicycloaryl or hetero(Ca.io)brcycloaryl,

R'7 18 (C;.¢)alkyl, (Cs.i0)cycloalkyl(Co.¢)alkyl, hetero(Cs.jo)cycloalkyl(Co.z)alkyl,
(Cs-10)aryl(Co-c)alkyl, hetero(Cs.10)aryl{Co c)alkyl, (Co.10)bicycloaryl(Co-s)alkyl or
hetero(Cs.10)bicycloaryl(Co-g)alkyl, with the proviso that when X s cyano, then R s
(Ci.s)alkyl, (Cs-i0)cycloalkyl(Cy.e)alkyl, hetero(Cs.i0)cycloalkyl(Ci.¢)alkyl,
(Ce-10)aryl(Cy.¢)alkyl, hetero(Cs.10)aryl(Cy.6)alkyl, (Co-10)bicycloaryl(Cy.¢)alkyl or
hetero(Cg.10)bicycloaryl(C;.¢)alkyl,

R'* 18 hydrogen, (C1.e)alkyl, (Cs1o)cycloalkyl(Coe)alkyl,
hetero(Cs.10)cycloalkyl(Co)alkyl, (Ce-10)aryl(Cos)alkyl, hetero(Cs.i0)aryl(Co)alkyl,
(Co-10)bicycloaryl(Cops)alkyl or hetero(Cs j0)bicycloaryl(Cog)alkyl, with the proviso that when
X3 15 cyano, then R'® 18 (C1.g)alkyl, (Ca.io)cycloalkyl(C).g)alkyl,
hetero(Cs.10)cycloalkyl(Ci.s)alkyl, (Cs-10)aryl(Ci)alkyl, hetero(Cs.io)aryl(Cys)atkyl,
(Co-10)bicycloaryl(Cy¢)alkyl or hetero(Cg-10)bicycloaryl(C, ¢)alkyl, and

wherem within R?, R*, R'%, R'” and R'® any alicyclic or aromatic ning system 1s
unsubstituted or substituted further by 1 to 5 radicals independently selected from (C,.¢)alkyl,
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(C1.¢)alkylidene, cyano, helo, halo-substituted(C) )alkyl, mtro, -X°NR'?R'2, -X>NR*C(O)R"?,
-X’NRIZC(O)ORD, -X’NR“C(O)NR"R", -X’NR'ZC(NR“)NR"R“. _XSORIZ' -X’SR",
X’C(O)OR'?, -X*C(O)R'?, -X*OC(O)RY, -X’C(O)NR"’R'2, -X’S(0),NR'’R ",
-X*NR'?s(0);R", -X*P(O)OR'})OR"?, -X*0OP(O)(OR'})OR", -X°NR’C(O)R", -X’S(O)R",
5 -X’C(O)R" and -X"S(O);R"? and/or 1 radical selected from -R'4, -X’OR™, -XSR",

_XS(O)R™, -X*S(0):R", -X’C(O)R", -X°C(O)OR™, -X*OC(O)R", -X*NR'“R 2,
-X*NR2C(O)R", -X*NR'*C(O)OR", -X*C(O)NR“R"?, -X*S(0);NR“R"?, -X’NR'*S(O);R",
-X3NR'2’C(O)NRR" and -X*NRC(NR'*)NR'“R?, and within R® and R* anry aliphatic
moiety 15 unsubstituted or substituted further by 1 to 5 radicals independently selected from

10 cyano, halo, mtro, -NR'’R", -NR"C(O)R"?, -NR'*C(O)OR"?, -NR'*C(O)NR'*R"?,
-NR“C(NR“)NR"R", -OR", -SR?, -C(O)OR“, -C(O)Ru. -OC(O)R“, -C(O)NR"R“,
-S(0)1;NR"R'2, -NR'’S(0),R"2, -P(O)(OR'JOR ", -OP(OXOR')OR'2, -NR’C(O)R",
-S(O)R" and -S(O);R", wheremn X3, R'2, R'® and R' are as described above, with the proviso
that when X 18 cyano and X? 18 -OR", where R* 13 defined as -R", or -NHR'®, then any

15  aromatic nng system present within R™ or R 13 not substituted further by halo,
(Cao)cycloalkyl, hetero(Cy.j0)cycloalkyl, (Ce-i0)aryl, hetero(Cs. o)aryl, (Cs-10)bicycloaryl or
hetero(Cy.10)bicycloaryl, with the proviso that only one bicyclic niag structure 18 present

" wathin R?, R* or R'%, and the N-oxide denvatives, prodrug derivahves, protected denvatives,

individual 1somers and mixtures of 1somers thereof, and the pharmaceutically acceptable salts

20  and solvates of such compounds and the N-oxide derivatives, prodrug denvatves, protected
denvatives, individual 1somers and mixtures of 1somers thereof .

L2

2 A compound of Claam 1, which 18 of the following forumla

R!

25

in which X2 15 hydrogen, fluoro, -OH, -OR*, -NHR',
R’ R*, R and X' are the same as defined 1n claim 1

30 3 A compound of Claym 1 or Claim 2 in which.
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X' 18 -NHCR")R?)X? or -NHCH(R'*)C(O)R”,

X2 1s hydrogen, fluoro, -OH, -OR", -NHR'* or -NR'’R"* and X’ 18 hydrogen or X? and
X both represent fluoro, )

X3 18 cyano, -CRRYR'S, -CRYOR®);, -CH;C(O)R'®, -CH=CHS(O)R?,
-C(O)CF:C(O)NR’R’, -C(O)C(O)NR°R", -C(O)C(O)OR’, -C(O)CH;OR?,
-C(O)CH:N(R®)SOR’ or -C(O)C(O)R®, wherem R® 15 hydrogen, (Ci)alkyl,
(Csro)cycloalkyl(Cog)alkyl, hetero(Cy.yo)cycloalkyl(Co.y)alkyl, (Ce10)aryl(Cos)alkyl,
hetero(Cs-10)aryl(Co.g)alkyl, (Cs-10)bicycloaryl(Cog)alkyl or
hetero(Cs-10)bicycloaryl(Co g)alkyl, R® 1s hydrogen, hydroxy or (Ci.)alkyl, or where X*
contmns an -NR’R® group, R’ and R® together with the mtrogen atom to which they are both
attached, form hetero(Cs.j0)cycloalkyl, hetero(Cs.io)aryl or hetero(Cy.10)bicycloaryl, R71s
hydrogen or (Cy+)alkyl and R® 1s hydroxy or R” and R® together form oxo, R'® 18 hydrogen, -
X", -CF, -CF2CFaR’ or -N(R")OR®, R’ 18 hydrogen, halo, (C1.4)alkyl, (Cs-10)aryl(Co.s)alkyl or
(Cs-10)heteroaryl(Co ¢)alkyl, with the proviso that when X° 15 cyano, then X 15 hydrogen,
fluoro, -OH, -OR* or -NR'"R"® and X is hydrogen or X? and X” both represent fluoro,

X* ¢compnses a heteromonocychic nng contaming 4 to 7 nng member atoms or a fused
heterobicyche nng system contaning 8 to 14 nng member atoms and any carbocyclic ketone,
iminoketone or thioketone denvative thereof, with the proviso that when -X* 1s other than a
heteromonocychc nng contaiming 5 nrmg member atoms, wheremn no more than two of the nng
member atoms comprising the nng are heteroatoms, then X? 18 fluoro, -OH, -OR*, -NHR" or
-NR'R'® and X7 18 hydrogen or X? and X’ both represent fluoro,

wheremn within R®, X or X* any alicyclic or aromatic ring system 15 unsubstituted or
substituted further by 1 to 5 mdicals ;ndependently selected from (C,s)alkyl, (C,.s)alkylidene,
cyano, halo, halo-substituted(C)<)alkyl, mtro, -X°NR'?R", -X*>NR'*C{O)R 2,
-X’NR“C(O)OR“, -X’NR"C(O)NR"R", -X"’NR“C(NR")NR"R“. _stRlz' -X’SR".
-X3C(O)OR", -X°C(O)R"?, -X°OC(O)R"?, -X’C(O)NR'?R 2, -X5S(0);NR'?R"?,
-X’NR'?S(0):R", -X°P(O)OR'})OR 2, -X*OP(OXOR')OR'?, -X*NR'2C(O)R", -X°S(O)R"
and -X’S(O)R"? and/or 1 radicsl selected from -R'*, -X*OR', -X*sR", -X*S(O)R™,
-X’S(0)RM, -X°C({O)RY, -X*’C(0)OR", -X50C(O)R", -X*NR"R", -X°NR"’C(O)R",
-x’N'R"C(O)OR", -X’C(O)NR"R", -X’S(O)zNR"R". -X’NR"S(O):R“,
“X*NR'’C(O)NR"R" and -X*NR'?C(NR')NR'“R'?, wherein X* 15 a bond or (C.¢)alkylene;
R'? at each occurrence independently 18 hydrogen, (C).¢)alky! or halo-substituted(C,.¢)alkyl,
R" 15 (C).¢)alkyl or halo-substituted(C,.s)alkyl; and R 15 (C. 0)cycloalkyl(Co.g)alkyl,

qt)
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hetero(Cs.i0)cycloalkyl(Co-3)alkyl, (Cs-10)aryl(Co-¢)alkyl, hetero(Cs.10)aryl(Co-s)alkyl,
(Cs-10)bicycloaryl(Co-s)alkyl or hetero(Cs.10)bicycloaryl(Cy ¢)alkyl,

R! 15 hydrogen or (C).s)alky! and R? 1s selected from a group consisting of hydrogen,
cyano, - stlzRu’ -X’NR"C(O)R", -X"'NR"C(O)OR", _RIZ’ -X’NR"C(O)NR"R".
-XSNR."C(NR")NR"R“, _XSORIZ' -X3SR! z’ -X’C(O)OR", -XSC(O)RH, -X’OC(O)R' z'
XC(O)NRR "2, -X®S(0);NR"R", -X*NR'’S(O),R ?, -X*P(OXOR')OR",

-X’OP(O)(OR' z)OR", -X’NR"C(O)R“. -XSS(O)R"", -X’S(O);R", -R", -X"’OR". -szR",
-X5s(O)R", -X°s(0):R", -X’C(O)R", -X°C(0)ORY, -X’OC(O)RY, -X’NR“R"2,
-XSNR'ZC(O)R", -XSNR“C(O)OR", -XSC(O)NRHR“, -XSS(O);NR“R", -X"'NR'ZS(O)zR“,
-X>NR"2C(O)NR“R'? and -X°NR2C(NR'*)NR“R'?, wherein X°, R'Z, R'® and R' are a3
defined above, or R' and R? taken together with the carbon atom to which both R' and R? are
attached form (Cs g)cycloalkylene or (Ca.g)heterocycloalkylene, wheremn within smd R? any
heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or heterocycloalkylene 13
unsubstituted or substituted wath 1 to 3 racicals independently selected from (C.¢)alkyl,
(C1.s)alkylidene, cyano, halo, halo-substituted(C)4)alkyl, mtro, -X*NR'’R'2, -X*NR'’C(O)R", *
-rX"NR“C(O)OR“. -XSN'R“C(O)NR"R‘ :. -X’NR"C(NR")NR“R“, -X’OR", -XSSR'Z,
X3C(O)OR", -X°C(O)R"?, -X0OC(O)R'?, -X3C(O)NR'?R'?, -X*S(O)NR!?R2,
-X°NR'2§(0):R "2, -XR(OXOR'Y)OR 2, -X*OP(ONOR'*)OR ', -X*NR2C(O)R", -X*S(O)R ",
-X3S(0);R" and -X’C(O)R", wherein X°, R'? and R" arc as defined above;

R’ 15 (C1.)alkyl or -CROHRX®, wherein R® 1s hydrogen or (C).¢)alkyl and X 15
selected from -X°NR'?R'2, -X°NR2C(O)R", -X*NR'*C(O)OR", -X*NR'?C(O)NR'?R 2,
-X"'NR“C(NR")NR"R". _xSORII’ -szRn, -XSC(O)ORu, -XSC(O)R“, -XGOC(O)R“,
“X’C(O)NR'R'2, -X*S(0);NR''R", -X*NR'?S(O)%,R %, -X°P(O)(OR'})OR"?,
-X*0P(0)(OR'})OR", -X*C(O)R ", -X*°NRC(O)RP, -X*S(O)R", -X°S(O)R", -R",
-X’OR", -X’SR™, -X’S(O)R", -X’S(O);R", -x’C(O)R", -XSC(O)OR", -XSOC(O)R' 4'
“XNRMR"™, -X°NR'’C(O)R", -X*NR'2C(O)OR", -X*C(O)NR"R'?, -X*S(0);NR“R"?,
-X’NR“S(O);R". -XSNR"C(O)NR“R“ and -X’NR"C(NR")NR"R“ wheremn X"’, R.", R
and R are as defined above,

R’ 15 selected from -X*NR'?R"?, -X®*NR'?C(O)R "2, -X*NR'*C(O)OR 2,
_onRIzC(O)NRuRl z' -X'NR“C(NR")NR“R“, -X'OR", _xISRIZ' —XSC(O)ORH,
_st(O)Rlz' -X'OC(O)R“, -X’C(O)NR“R", -X'S(O):NR"R' z’ -X'NR“S(O):R' 2’
-X'P(OXOR*)OR'?, -X*OP(O)(OR'))OR™?, -X*C(O)R", -X*NR'*C(O)R "3, -X*S(O)R",
-X®s(0)R", -R", -X*OR, -X'SR", -X"S(O)R", -X®S(0):R"*, -X’C(O)R"*, -X°C(O)OR*,
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X’OC(O)R", -X"NR“R", -X*NRC(O)R", -X*NR"’C(O)OR", -X’C(O)NR''R",
-X*S(O);NR"R", -X'NR“S(O);R", -X*NR'2C(O)NR"*R"? and _xlNRIZC(NRIZ)NRMRIZ
wherem X* 18 (C))alkylene and X>, R'?, R'* and R" are a5 defined above, with the proviso
that when X? 15 cyano and X* 1s -OR*, where R* 18 defined as -R'¢, then R 1s

(Cs-10)cycloalkyl(C,.s)alkyl, hetero(Cs.j0)cycloalkyl(C,.3)alkyl, (Ce-10)aryl(Ci.s)alkyl,
hetero(Cs.10)aryl(Cy¢)alkyl, (Cs-10)bicycloaryl(C,-¢)alkyl or
hetero(Cg10)bicycloaryl(C,¢)alkyl,

R' 18 (Cg0)aryl, hetero(Cs-so)aryl, (Cs-1o)bicycioaryl or hetero(Cs.io)bicycloaryl,

R' 18 (C1.g)alkyl, (Cs-10)cycloalkyl(Colalkyl, hetero(Cs.io)cycloalkyl(Cos)alkyl,
(Cs10)aryl(Co-)alkyl, hetero(Cs-10)aryl(Co-c)alkyl, (Co-10)bicycloaryl(Cos)alkyl or
hetero(Cs.10)bicycloaryl(Co.¢)alkyl, with the proviso that when X° 1s cyano, then R 15
(Cis)alkyl, (Cs.i0)cycloalkyl(Cys)alkyl, hetero(Cs.io)cycloalkyl(Ci.s)atkyl,

(Ce-10)aryi(C, 6)alkyl, hetero(Cs.10)aryl(Cy)alkyl, (Cs.io)bicycloaryl(C,y.g)alkyl or
hetero(Cs.10)bicycloaryl(C,.¢)alkyl,

R' 15 hydrogen, (C;-e)elkyl, (Cs-to)cycloalkyl(Cos)alkyl,
heterd(Cs.ip)cycloalkyl(Co-g)alkyl, (Ce.10)aryl(Co-g)alkyl, hetero(Cs.in)aryl(Cos)alkyl,
(Cs10)bicycloaryl(Co¢)alkyl or hetero(Cy.10)bicycloaryl(Cop.g)alkyl, with the proviso that when
X 18 cyano, then R'® 15 (C).¢)alky], (C;.10)cycloalky)(Cy.¢)alkyl,
hetero(Cs.0)cycloalkyl(C; g)alkyl, (Ce.-10)aryl(Ci-)alkyl, hetero(Cs.10)aryl(Cs)alkyl,
(Co-10)brcycloaryl(Cy.c)alky! or hetero(Cy o)brcycloaryl(Ci ¢)alkyl, and

R'® and R? together with the atoms to which R'® and R? are attached form

{Csg)heterocycloalkylene, wherein no more than one of the nng member atoms compnsing
the ning 15 a heteroatom selected from -NR?'- or —O-, wheremn the nng 15 unsubstituted or
substituted with R?, wheremn R? 13 as defined above, and R 15 hydrogen, -C(O)OR",
-C(O)R", -C(O)NR"R"?, -S(0);NR'R"%, -S(O)R"* and -S(O):R"*, -S(O)R", -S(O)R",
-C(O)R', -C(O)ORY, -C(O)NR"R"? and -S(O):NR'“R'?, wherein R'2, R"® and R" arc as
defined above, )

wheremn within R?, R%, R'%, R'? and R'® any ahcychic or aromanc nng system 15
unsubstituted or substituted further by 1 to 5 radicals independently selected from (C,g)alkyl,
(C1.¢)alkyhdene, cyano, halo, halo-substituted(Ci.4)alkyl, mtro, -X°NR'?R'2, -X*NR'*C(O)R 2,
-stR"C(O)ORu. -X’NR"C(O)NR”R", _mlzcmkl 2)NR'2R'2. X°ORY, _szRIz'
-X°C(O)OR", -X’C(O)R™, -X*OC(O)RY, -X’C(O)NR'?R'2, -X°S(0);NR'?R",
-X’NR'25(0),R", -X°P(O)(OR'>YOR'?, -X°OP(OXOR'})OR?, -X*NR'*C(O)R", -X’S(O)R",

g/
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-X3C(O)R™ and -X3S(0);R"* and/or 1 radical selected from -R', -X°OR'4, -X’SR",
-XSS(O)R", -X’S(O)gR", _XSC(O)RM' -XSC(O)OR", -XSOC(O)R“. -X"'NR"R“,
-X’NR'ZC(O)R", -X’NR"C(O)OR", -x5C(0)NR“R“, -X’S(O);NR"R“, -XSNR'ZS(O)zR",
-X*NR"2C(O)NR"R'? and -X*NR'2CONR'>)NRR"?, and within R® and R* any aliphatic
moiety 1s unsubstituted or substituted further by 1 to 5 radicals independently selected from
cyano, halo, nttro, -NR'R"?, -NR?C(O)R "2, -NR"’C(O)OR'?, -NR'?C(O)NR'*R?,
NRC(NR')NR'R", -OR", -SR™?, -C(O)OR", -C(O)R"2, -OC(O)R'2, -C(O)NR'’R®,
-S(O);NR"’R", -NR'?S(O):R "2, -P(OXOR'})OR "2, -OP(OXOR'})OR'?, -NRC(O)R",
-S(O)R"? and -S(O),R", wherem X?, R'2, R" and R'* are as descnibed above, with the proviso
that when X° 1s cyano and X? 18 -OR*, where R* 13 defined as -R'*, or -NHR'®, then any
aromatic ring system present within R™ or R'® 15 not substituted further by halo,
(Cs-10)cycloalkyl, hetero(Cs.ip)cycloalkyl, (Cs.10)aryl, hetero(Cs. o)aryl, (Cs-10)bicycloaryl or
hetero(Cs.10)bicycloaryl; with the proviso that only one bicychc ning structure 1s present
within R?, R* or R", and the N-oxide derivatives, prodrug denivatives, protected denvatives,
mndividual 1somers and mixtures of 1somers thereof, and the pharmaceutically acceptable salts
and solvates of such compounds and the N-oxide denvatives, prodrug der:vatives, protected -

denvatives, individual 1somers and mmxtures of 1somers thereof

4 The compound of Claim 1 or Claim 2 1n which

X' 15 -NHCR'YR)X? or -NHCH(R'))C(O)R™;

X? 18 hydrogen, fluoro, -OH, -OR*, -NHR'® or -NR''R"® and X 18 hydrogen or X* and
X’ both represent fluoro, ]

X3 15 -CR)YRHR'S, -CREOR®),, -CH,C(O)R ', -CH=CHS(O):R?,
-C(O)CF,C(O)NR’R’, -C(O)C(O)NRR®, -C(O)C(O)OR®, -C(O)CH;OR’,
-C(O)CH,N(R®SO.R’ or -C(0)C(O)R?, wherem R® 15 hydrogen, (C).4)alkyl,
(Ca.10)cycloalkyl(Cos)alkyl, hetero(Cs.10)cycloalkyl(Co-y)alkyl, (Co-10)aryl(Cos)alkyl,
hetero(Cs.10)aryl(Cos)alkyl, (Cs.i0)bicycloaryl(Cog)alkyl or
hetero(Cs.jo)bicycloaryl(Co.¢)alkyl, R® 18 hydrogen, hydroxy or (Cy.¢)alkyl, or where X°
contains an -NRR® group, R® and R¢ together with the mtrogen atom to which they are both
attached, form hetero{Cs.10)cycloalkyl, hetero(Cs.ip)aryl or hetero{Cs.io)bicycloaryl, R’1s
hydrogen or (C;.¢)alkyl and R® 15 hydroxy or R? and R® together form oxo, R'® 1s hydrogen, -
X4, -CF3, -CF.CF,R® or -N(RHOR®; R? 15 hydrogen, halo, (C;.¢)alkyl, (Cs.10)aryl(Cos)alky] or
(Cs-10)heteroaryl(Cos)alkyl,
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X* compnses a heteromonocyclic nng contaiming 4 to 7 nng member atoms or a fused
heterobicyclic ning system containing 8 to 14 nng member atoms and any carbocyclic ketone,
iminoketone or thioketone denvative thereof, with the proviso that when -X* 15 other than a
heteromonocyclic nng contaning 5 nng member atoms, wherein no more than two of the ning
member atoms compnsing the nng are heteroatoms, then X2 15 fluoro, -OH, -OR*, -NHR' or
-NR'"R'® and X” 15 hydrogen or X2 and X’ both represent fluoro,

wherein within R, X? or X* any alicyclic or aromahc ning aystem 18 unsubstituted or
substituted further by 1 to 5 radicals independently selected from (C,.s)alkyl, (Cis)alkylidene,
cyano, halo, halo-substituted(C).4)alkyl, mtro, -X*NR'’R', -X*NR'2C(O)R ",

-X5NR! ZC(O)OR'Z. -X’NR"C(O)NR' ZRIZ' -X’NR“C(NR'Z)NR“R' z' _XSORIZ' -XSSRu.
-X’C(O)OR", -X’C(O)R", -X’OC(O)R'Z, -x’C(O)NR'zR'z, -X’S(O)zNR"R“,
-X*NR"2S(0);R "2, -X*P(O)(OR'3)OR'2, -X*OP(O)OR'?)OR", -X*NRC(O)R", -X*S(O)R"*
and -X*S(O);R" and/or 1 radical selected from -R'¢, -X0R", -XSR", -X°S(O)R",
-X’S(O) 3R", -X’C(O)R", -XsC(O)OR“, -X’OC(O)R“, -X’NR"R“. -X’NR"C(O)R"‘,
XINRZC(O)YORY, -X’C(O)NR'?R'2, -X*S(0),NRR'Z, -X*NR'*S(O):R",
-X’NRRC(O)NR"R'? and -X’NR?C(NR')NR"R'?, whereih X? 15 a bond or (Cy.¢)alkylene,
R'? at each occurrence independently 15 hydrogen, (C).¢)alky! or halo-substituted(C).¢)alkyl,
R" 13 (C)-¢)alkyl or halo-substituted(C.¢)alkyl, and R'* 15 (Cs.10)cycloalikyl(Co.¢)alkyl,
hetero(Cs-10)cycloalkyl(Cos)alkyl, (Co-10)aryl(Cog)alkyl, hetero(Cs.ip)aryl(Cog)alkyl,
(Cs-10)bicycloaryl(Co.¢)alkyl or hetero(Ce 10)bicycloaryl(Cog)alkyl,

R' 15 hydrogen or (C1.¢)alkyl and R? 15 selected from a group consisting of hydrogen,
cyano, -X*NR'?R'?, -X’NR">’C(O)R"?, -X°NR'*C(O)OR'?, -R"?, -X°NR'2C(O)NR'*R"?,

. ’NR“C(NR")NR“R", -XSOR“, -X’SR", -X’C(O)OR", -X’C(O)Ru, -X"’OC(O)R“,
-X’C(O)NRR", -X°S(0),NR"’R", -X’NR'2S(0);R", -X*P(OXOR'*)OR",
-X’OP(O)(OR“)OR", -x’NR"C(O)R", -X’S(O)R"‘, -X’S(O);R", -R", -X°OR™, _xSSRM'
-XS(O)R™, -X*S(O)R", -X°C(O)R, -X3C(O)YOR™, -X°OC(O)R ™4, -X°NR"R "2,
-X’NR'zC(O)R", -X’N'RHC(O)OR", -X’C(O)N'R“R“. -X’S(O)zNR"R". -X’NR"S(O);R".
XNRC(O)NRR'? and -X*NR?C(NR'>)NRR"?, wheremn X%, R'2, R'? and R'* are as
defined above, or R! and R taken together with the carbon atom to which both R and R? are
attached form (Cas)cycloalkylene or (Cyg)heterocycloalkylene; wherein within said R? any
heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or heterocycloalkylene 18
unsubstituted or substituted with 1 to 3 radicals mdependently selected from (C,.¢)alkyl,
(Cre)alkylidene, cyano, halo, halo-substituted(C).¢)alkyl, mtro, -X*NR'?R'?, -X’NR'*C(O)R 2,
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-XSNR‘ZC(O)OR", -X’NR"C(O)NR"R", -X’NR"C(NR“)NR"R“, -X’OR", -XSSR“,
-X"‘C(O)OR“. _st(O)Rlz' -X’OC(O)R", -X’C(O)N'R"R", -X’S(O);NR"R' z'
-X’NR"25(0),R 2, -X*P(O)(OR'})OR'?, -X*OP(O}OR')OR?, -X*NR2C(O)R 3, -X*S(O)R",
-X3S(0):R" and -X’C(O)R"?, wheremn X°, R'? and R'? are as defined above;

R? 18 (C1)alkyl or -CRE(R%)XS, wheremn R° 13 hydrogen or (C).¢)alkyl and X515
selected from -X°NR'’R", -X*NR'2C(O)R 2, -X*NR'*C(O)OR ", -X*NR'2C(O)NR!?R 2,
-X"'NR“C(NR“)NR"R“, -XSOR", -XSSR“. -X’C(O)OR“, -X’C(O)R'z, -X’OC(O)R“,
-X5C(O)NR'?R?, -X*S(0);NR"’R"?, -X*NR'?S(0);R"?, -X°*P(O)(OR'))OR",
-X’OP(O)(OR' Z)OR", -X’C(O)R". -X’NR"C(O)R”, -X’S(O)R", -X’S(O) zR", -R",
_XSORM’ -szR“, -X’S(O)R". -X’S(O);R“. -X’C(O)R“, -XSC(O)OR". -X’OC(O)R",
-XSNR"R". XNR! ZC(O)R“, -X’NR"C(O)OR", -XSC(O)NR' ‘R“, -XSS(O):NR“R",
X’NR'2S(0):R", -X*NR'2C(O)NR'“R 2 and -X*NR’C(NR'?)NR“R'? wherem X°, R'% R"?
and R'* are as defined above,

R* 15 selected from -X*NR'?R'?, -X*NR'?C(O)R", -X*NR'’C(O)OR",
-X'NR"C(O)NR"R", -X'NR“C(NR")NR"R“, _X®OR"2, -X'SR“, -X’C(O)OR“,
“X3C(O)R'3, -X*OC(O)R'2, -X5C(O)NR'R"?, -X*S(O):NRR?, -X*NR'?S(0);R", -
-X*P(O)(OR*)OR"?, -X*OP(O)(OR'*)ORY, -X*’C(O)R", -X*NR'*C(O)R"*, -X*S(O)R",
-Xs(0):R'%, R, -X®ORM, -X*SR", -xX*s(O)R", -X*S(O):R*, -X°C(O)R"™, -X*’C(O)ORY,
-X‘OC(O)R“. _onRuRlz’ -X"NR"C(O)R“, -X'N'R"C(O)OR.", -X"'C(O)NR“R“,
-X'S(O)zNR"R'z. —X'NR"S(O):R", _mlzc(o)mlmlz and -x'NR'zC(NR")NR“R"
wherem X® 13 (C).¢)alkylene and X5, R'?, R'? and R'* are as defined above,

R" 15 (Cs.10)aryl, hetero(Cs.io)aryl, (Cs.io)bicycloaryl or hetero(Cg-i0)bicycloaryl,

R" 15 hydrogen, (C1.g)alkyl, (Cs.ig)cycloalkyl(Cog)alkyl,
hetero(Cs.i0)cycloalkyl(Co-g)alkyl, (Cs-10)aryl(Co.¢)alkyl, hetero(Cs.io)aryl(Cos)alkyl,
(Cs.10)brcycloaryl(Cog)atkyl or hetero(Cy.ig)bicycloaryl(Cos)alicyl,

R"® 15 (Cyg)alkyl, (Cs.0)cycloalkyl(Cog)alkyl, hetero(Cs-jo)cycloalkyl(Cos)alkyl,
(Co-10)aryl(Co-s)alkyl, hetero(Cs.10)aryl(Co.s)alkyl, (Cs-10)brcycloaryl(Cog)alkyl or
hetero(Cs.j0)bicycloaryl(Co)alkyl, and

R'? and R together with the atoms to which R'? and R*° are attached form
(Cas)heterocycloalkylene, wheremn no more than one of the nng member atoms compnsing
the nng 15 a heteroatom selected from -NR?'- or -O-, wherem the ning 15 unsubsttuted or
substituted with R?, wherem R? 15 as defined above, and R*' 15 hydrogen, -C(O)OR "2,
-C(O)R'?, -C(O)NR'R'?, -S(O);NR'*R", -S(O)R" and -S(O):R", -S(O)R", -S(O):R*,
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-C(O)R', -C(O)OR", -C(O)NR'*R'? and -S(0);NR'‘R'?, wheremn R'?, R"? and R"* are as
defined above,
wheremn within R3, R%, R'>, R'? and R'® any alicychc or aromatic ring system 15
unsubstituted or substituted further by 1 to 5 radicals independently selected from (C,.¢)alkyl,
(Cr.s)alkylidene, cyano, halo, halo-substituted(C;.4)alkyl, mitro, -X°NR'?R"?, -X*NR'>C(O)R?,
-x’NR"C(O)OR", -XSNR"C(O)NRHR", -X’NR"C(NR“)NR"R", -X’OR", _szRlz'
-x’C(O)OR“. -X’C(O)R“, -X’OC(O)R", -X’C(O)NR“R", -XSS(O)zNR"R",
-X°NR"*S(0).R", -X°P(OXOR'*)OR", -X*0OP(O)XOR'})OR?, -X*NR"*C(O)R ", -X’S(O)R ",
-X*C(O)R" and -X*S(0);R" and/or 1 radical selected from -R'4, -X’OR™, -X*SR",
-X3S(O)R", -X*s(0).R", -X°C(O)R*-X*C(O)OR", -X*OC(O)R", -X*NR“R'?,
_ ’NR"C(O 14, -X’NR.“C(O)OR", -XSC(O)NR"R", -X’S(O)zNR“R“, -X’NR“S(O):R",
-XSNR"C(O)NR"R"? and -X*NR'?’C(NR'>)NR“R"?, and within R® and R* any aliphatic
moiety 158 unsubstituted or substituted further by 1 to 5 radicals mndependently selected from
cyano, halo, mitro, -NR"R“, -NR“C(O)R", -NR“C(O)OR", -NR"C(O)NR“R",
_NRIZC(N-RIZ)N-RIZRII' _ORll’ -SR”, -C(O)OR", -C(O)R'z. -OC(O)R". -C(O)NR"R'Z,
-S(©):NR'R", -NR'2S(0):R"?, -P(OXOR'*)OR %, -OP(O)XOR'$)OR"?, -NR2C(O)R",
'_S(O)R" and -S(O);R", wherein X°, R'2, R"® and R" are as described above, with the proviso
that only one bicyclic nng structure 18 present within R?, R* or R'3, and the N-oxide
denvatives, prodrug derivatives, protected denvatives, individual 1somers and mixtures of
1somers thereof, and the pharmaceutically acceptable salts and solvates of such compounds
and the N-oxide denvatives, prodrug denvatives, protected denvatives, individual 1somers and
mixtures of 1somers thereof

5 A compound of Clarm 1 or Claim 2 1n which:

X' 18 NHCR')R?)X? or -NHCH(R'"®)C(O)R®,

X2 15 hydrogen, flucro, -OH, -OR* or -NR''R'® and X7 1s hydrogen or X2 and X’ both
represent fluoro,

X2 18 cyano,

wheremn within X° any alicychc or aromatic nng system 1s unsubstituted or substituted
further by 1 to 5 radicals independently selected from (Ci.¢)alkyl, (Cys)alkyldene, cyano,
halo, halo-substituted(C).4)alkyl, mtro, -X*NR'2R", -X*NR'*C(O)R'%, -X*NR'’C(O)OR"?,
-XSNR"C(O)NR"R", -x’NR'zC(NR")NR"R“. _stRlz' -X’SR". -X’C(O)OR“,
-X’C(O)Rn. -XSOC(O)R“: -X’C(O)NR“R“, -X’S(O)zNRuR“. -X’NR“S(O):,R'Z.
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-X*P(0)(OR'Y)OR'?, -X*OP(OXOR'Y)OR", -X*NR'?C(O)R ", -X°S(O)R'? and -X*S(O):R"
and/or 1 radical selected from -R'4, -X*OR™, -X*SRY, -X’S(O)R", -X*S(0).R", -X’C(O)R",
-X’C(0)OR'™, -X°OC(O)R", -XNR'“R", -X*NR'2’C(O)R", -X*NR'*C(O)OR",
-X’C(O)NR'*R", -X’S(0),NR"“R"?, -X’NR"*S(0);R", -X*NR'*C(O)NR'“R'? and
XNRC(NR'$)NR“R'?, wheremn X 13 a bond or (C\.¢)alkylene, R'? at each occurrence
independently 15 hydrogen, (C).¢)alky! or halo-substituted(C,_¢)alkyl, R*? 1s (C) s)alkyl or
halo-substituted(C).¢)alkyl, and R'* 18 (Cy.10)cycloalkyl(Co.c)alkyl,
hetero(Cs.10)cycloalkyl(Co-3)alkyl, (Ce-10)aryl(Cos)alkyl, hetero(Cs 10)aryl(Cos)alkyl,
(Cs-10)brcycloaryl(Co g)alkyl or hetero(Cy.10)bicycloaryl(Co)alkyl,

R' 15 hydrogen or (C;.¢)alkyl and R? 1 selected from a group consisting of hydrogen,
cyano, XONR! zRu' -X’NR"C(O)R“, XNR! zC(O)OR“, _Rlz’ -X’NR"C(O)NR“R“.
-x’NR"C(NR")N_R' IRIZ’ -X’OR“, _szRIz' -XSC(O)OR", -X’C(O)R' z' -XSOC(O)R",
-X’C(O)NR':R", -XSS(O)zNRuR“. -XSNR"S(O)zR", -X"'P(O)(OR“)OR':,
-X*0P(O)XOR'})OR?, -XNR'IC(O)R", -X*’S(O)R", -X°S(O):R", -R", -X°OR", -X°SR",
-X3S(O)R™, -X*S(0)R", -X’C(O)R, -X’C(O)OR™, -X°OC(O)R!*, -XNRR"?,
-X*NR*C(O)R"™, -X*NR*C(0)OR™, -X5C(O)NR"R'?, -X’S(O},NR R '?, -X*’NR'*S(O);R ",
R SNR"C(O)NR“'R" and -X' “C(NR")NR"R", wherem xs, RIZ' R" and R™ are as
defined above, or R' and R? taken together with the carbon atom to which both R' and R? are
attached form (Cs.g)cycloalkylene or (C;.s)beterocycloalkylene, wherem within saxd R? any
heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or heterocycloalkylene 18
unsubstituted or substituted with 1 to 3 radicals independently selected from (C,-g)alkyl,
(C1s)alkyhdene, cyano, halo, halo-substituted(C; 4)alkyl, mitro, -X*NR'?R'?, -X*NR'?C(O)R*?,
-X’N'R"C(O)OR", -X’NR“C(O)NR' 3R| z’ -XSNR“C(NR“)NR' :R", -X°OR! :’ -XSSR",
-XsC(O)ORu. -X’C(O)R“, -X’OC(O)R". -X"’C(O)NR“R.' z’ -X’S(O)zNR“R“,
-X°NR'2S(0);R", -X*P(OXOR'})OR "2, -XOP(O)}OR'?)OR", -X>NR'2ZC(O)RY, -X*S(O)R",
-X°S(0);R" and -X’C(O)R"?, wheremn X3, R'? and R'* are as defined above,

R 15 (Cy.6)alkyl or -C(REYR®)X®, wherem R® 15 hydrogen or (C,.s)alkyl and X% 18
selected from -X°NR!*R'2, -X*NR'?C(O)R 2, -X*NR'*C(O)OR "2, -X*NR'2C(O)NR'?R"?,
-X’NR'ZC(NR“)NR“R“, _xSORIZ. _szRlz’ -X’C(O)OR“, -X’C(O)R'z. -X’OC(O)R",
-X*C(O)NR'’R?, -X’S(0);NR'?R"?, -X°NR'?S(O);R"?, -X’P(O)(OR'})OR 3,
-X’0P(0)(OR'})ORY, -X’C(O)R", -X>NR'Z’C(O)R", -X’S(O)R ", -X°S(O).R", -R"4,
-X%0R™M, -X°SR™, -X°S(O)RY, -X*S(0)R", -X°C(O)R", -X°C(O)ORY, -X*OC(O)R",
-XNR“R", -XNR'*’C(O)RY, -X>NR'>C(O)OR", -X’C(O)NR'R"?, -X°S(0);NR‘R",
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-X’NR"S(0),R", -X*NR'?’C(O)NR"R'? and -X*NR"’C(NR'>)NR'*R'? wherein X*, R'%, R"
and R* are as defined above,

R* 15 selected from -X*NR'’R'2, -X®NR'’C(O)R ", -X*NR'*C(O)OR",
-X'NR"C(O)NR"R", -X'NR"C(NR“)NR“R“, -X'OR“, -X'SR2, -X"'C(O)OR' 2
-XSC(O)R“. _xloc(o)Rl 1' -XSC(O)NR“R". -X'S(O)zNR“Ru, X'NR! ZS(O)JR“.
-X®P(O)(OR'>)OR", -X*OP(OXOR'})OR'2, -X’C(O)R", -X*NR'’C(O)R "3, -X*S(O)R",
-X85(0)R", -R™, -X®OR™, -X*SR", -X*S(O)R", -XS(O),R", -X’C(O)R", -X*’C(O)OR",
-X'OC(O)R", -X'NR"R“, -X'NR"C(O)R", -X'NR“C(O)OR". -X’C(O)NR“R".
-X'S(O)zNR"R“. -X'NR"S(O) 1R". -X'NR"C(O)NR“R“ and _onRIzC(NRI:)NRuRlz
wherem X 15 (C).¢)alkylene and X°, R'?, R'® and R" arc as defined above, with the proviso
that when X 18 cyano and X? 15 -OR*, where R* 15 defined as -R'¢, then R'* 18
(Cs-10)cycloalkyl(Cy.q)alkyl, hetero(Ca.io)cycloalkyl(Ci3)alkyl, (Cs-10)aryl(Ci.c)alkyl,
hetero(Cs.10)aryl(C:.¢)alkyl, (Cs.i0)bicycloaryl(Cy.¢)alkyl or
hetero(Cs-10)bicycloaryl(Ci.)alkyl,

R'* 15 (Ce-10)aryl, hetero(Cs.ro)aryl, (Co.i0)bicycloaryl or hetero(Cs-10)bicycloaryl,

R i5 (C).g)alkyl, (Cs.10)cycloalkyl(Cy.5)alkyl, hetero(Cy.o)cycloalkyl(Ci.s)alkyl,

+ (Co-10)aryl(Cy-6)aJkyl, hetero{Cs.10)ary}(C,.¢)alkyl, (Cs.r0)bicycloaryl(C)s)alkyl or

hetero(Cs.10)bicycloaryl(Cis)alkyl,

R'* 12 (C).5)alkyl, (Ca1o)cycloalkyl(Cyg)alkyl, hetero(Cy.io)cycloalkyl(Cy.¢)alkyl,
(Cé-10)aryl(C,.¢)alkyl, hetero(Cs.i0)aryl(C,.c)alkyl, (Cs-10)ncycloaryl(C,.¢)alkyl or
hetero(Cs.10)bicycloaryl(Cy.q)alkyl, and

R and R together with the atoms to which R'? and R* are attached form
(Cas)heterocycloalkylene, wherein no more than one of the nng member atoms compnsing
the ring 15 a heteroatom selected from -NR?'- or -O-, wherein the nng 15 unsubstituted or
substituted with R?, wherein R? 18 as defined above, and R?! 18 hydrogen, -C(O)OR'?,
-C(O)R'2, -C(O)NR''R"?, -S(0);NR'?R'?, -S(O)R" and -S(O),R", -S(O)R™, -S(O):R",
-C(O)R", -C(O)OR", -C(O)NR'?R"? and -S(0):NR'“R'?, wherein R'>, R'? and R are as
defined above,

wheremn within R?, RY, R, R'” and R'® any alicyclic or aromatic nng system 18
unsubstituted or substituted further by 1 to 5 radicals independently selected from (C).¢)alkyl,
(Cis)alkyhidene, cyano, halo, halo-substituted(C).4)alkyl, mstro, -X*NR'?R 2, -X*NR?’C(O)R 2,
-X"'NR“C(O)OR'Z. -X’NR"C(O)NR"R", _xSNRIZC(NRIZ)NRIIRIZ’ _XSORII. _szRlz.
-X’C(O)OR". -XSC(O)Ru, -XSOC(O)R'I. -X’C(O)NR“R", -XSS(OJzNR"R'z,
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-X°NR'*S(0);R"2, -X*P(O)}(OR'HOR'?, -X’OP(0O)(OR'?)OR'?, -X*NR'C(O)R", -X°S(O)R",
-X’C(O)R" and -X*S(O);R"* and/or 1 radical selected from -R'4, -X°OR'4, -X*SR",
-X’S(O)R“, -XSS(O) 1R". -XSC(O)R", -X’C(O)OR", -X"‘OC(O)R“. -X’NR"R",
X*NRZC(O)R™, -X*NR"’C(0)OR™, -X*C(O)NR"R'?, -X°S(0);NRR'?, -X*NR'?S(0O),R ",
-X’NR"2C(O)NRR"? and -X*NR?’C(NR')NR"R"?, and within R? and R* any aliphatic
moiety 15 unsubstituted or substituted further by 1 to 5 radicals independently selected from
cyano, halo, mtro, -NR'?R'2, -NR"?C(O)R", -NR'2C(O)OR'?, -NR'2C(O)NR'’R?,
-NR"C(N'R")NR“R“, -OR! z’ -SR", -C(O)OR", -C(O)Ru, -OC(O)R' 2. -C(O)NR' 2R|2’
-S(0),NR'?R'?, -NR'?S(0),R"?, -P(OXOR')OR"?, -OP(O)}OR'})OR'?, -NR'?C(O)R ",
-S(O)R"? and -S(O);R"?, wherem X5, R'%, R" and R are as described above, with the proviso
that when X2 18 -OR*, where R* 18 defined as -R'*, or -NHR'®, then any aromatic nng system
present withm R' or R'® 1s not substituted further by halo, (Cs.10)cycloalkyl,
hetero(C;-10)cycloalkyl, (Cs.10)aryl, hetero(Cs-10)aryl, (Cs.i0)bicycloaryl or

hetero(Cg_10)bicycloaryl, with the proviso that only one bicychic ring structure 15 present
withm R?, R* or R, and the N-oxide denvatives, prodrug denvatives, protected denvatives, *

individual 1somers and muxtures of 1somers thereof; and the pharmaceutically acceptable salts -
and solvates of such compounds and thé N-oxide denvatives, prodrug denvatives, protected
denvatives, ndividual 1somers and mixtures of 180;101'8 thereof

6. A compound of Claxm 1 or 2 1n which

X! 15 -NHCR"YRHX? or -NHCH(R'*)C(O)R?,

X? 18 -OH, -OC(O)NR'?R"? or -OC(O)R', wherein R'? and R' are as defined below,

X 15 cyano, -C(R'YR*)R'®, -CRNOR®),, -CH;C(O)R"®, -CH=CHS(O),R’,
~C(O)CF,C(O)NR°R®, -C(O)C(O)NR°R®, -C(O)C(O)OR’, -C(O)CH,OR’,
-C(O)CH:NR®)SO:R? or -C(O)C(O)R®, wheremn R 1s hydrogen, (C).)alkyl,
(Cs-10)cycloalkyl(Cos)alkyl, hetero(Cs 10)cycloalkyl(Co-s)alkyl, (Cs-10)aryl(Co)atkyl,
hetero(Cs.10)aryl(Co-s)alkyl, (Cs.10)bicycloaryl(Co.g)alkyl or
hetero(Cs 10)bicycloaryl(Co.g)alkyl, R® 18 hydrogen, hydroxy or (C).s)alkyl, or where X?
contains an -NRR® group, R® and R® together wath the mtrogen atom to which they are both
attached, form hetero(Cs.1p)cycloalkyl, hetero{Cs.jo)aryl or hetero(Cs.ig)bicycloaryl, R”1s
hydrogen or (Cy4)alkyl and R® 18 hydroxy or R’ and R* together form oxo, R'® 1s hydrogen, -
X', -CFs, -CF:CF;R’ or -NR*JOR®, R? 15 hydrogen, halo, (Cy.4)alkyl, (Cs-o)aryl(Co.s)alkyl or
(Cs.10)heteroaryl(Co¢)alkyl,
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X* compnses a heteromonocyclic ning contaming 4 to 7 nng member atoms or a fused
heterobicychic ning system contaimning 8 to 14 nng member atoms and any carbocychc ketone,
mmnoketone or thioketone denvative thereof,

wheremn within R, X® or X* any ahicyclic or aromatic nng system 18 unsubstituted or
substituted further by 1 to 5 radicals independently selected from (C;.¢)alkyl, (C\)alkyhdene,
cyano, halo, halo-substituted(C.4)alkyl, nitro, -X*NR'?R'?, -X*NR2C(O)R"?,
-m'zC(ODR'z, -XSN'RHC(O)NR' lez, -X’NR"C(NR“)NR"R“, -XSOR". -X’SR“,
-X3C(OYOR'2, -X°C(O)R", -X°OC(O)R"?, -X’C(O)NR''R '3, -X*S(O).NR'?R"?,
-X’NR'2$(0)R", -XP(OXORJOR"?, -X’OP(OXOR')OR ', -X*NR'*C(O)R", -X’S(O)R "
and -X*S(0):R"? and/or 1 radical selected from -R', -X50R™, -X’SR'4, -X’S(O)R™,
-sz(O)zR“, -X’C(O)R". -XSC(O)OR", -XSOC(O)R,". XONRMR! z' _stRIZC(O)RM'
-X’NR'?C(O)OR", -X’C(O)NR'?R"?, -X*S(0);NR“R"%, -X’NR'2S(0):,R ",
-X°NR'?’C(O)NR!*R"? and -X°NR'2C(NR'>)NR'“R 2, whexein X* 1s a bond or (C;.¢)alkylene,
R'" at each occurrence independently 1s hydrogen, (Ci.¢)alky! or halo-substituted(C;)alky),
R" 18 (C1.)alkyl or halo-substituted(C).q)alkyl, and R'* 18 (Cs.j0)cycloalkyl(Co.¢)alkyl,
hetero(Cy.io)cycloalkyl(Cos)alkyl, (Co.10)aryl(Co.s)alkyl, hetero(Cs.10)aryl(Co)alkyl,
(Cs.10)bicycloaryl(€o.s)alkyl or hetero(Cy.i0)bicycloaryl(Co.g)alkyl,

R' 15 hydrogen-or (Ci.¢)alkyl and R? 1 selected from a group consisting of hydrogen,
cyano, -X*NR’R', -X’NRC(O)R'% -X’N'R"C(O)E)Ru. R?, -X*NR"C(O)NRR",
-X’NR"C(NR")NR"R". -X"'OR", _szRlz. -X’C(O)OR“, -X’C(O)Ru, -XSOC(O)R",
-X’C(O)NR'?R 2, -X?S(0)NR"R", -X*NR2S(0)}:R "2, -X*P(OXOR'>)OR "2,
“X°OP(O)(OR'}YOR™2, -X*NR2C(O)R", -X’S(O)R"?, -X5S(O)R "3, R, -X*OR™, -X*SR"*,
-X’S(O)R", -X’S(O)zR". -st(O)R", -X’C(O)OR", -XSOC(O)R“, -X’NR"R“,
-X’NR"C(O)R", -X’NR"C(O)OR". -X’C(O)NR“R", -X’S(O)zNR“R“, -x’NR"S(OhR“,
-X°NR'2C(O)NR'*R"? and -X*NRC(NR'*)NR“R'?, wherein X°, R'2, R'* and R'* are as
defined above, or R' and R? taken together with the carbon atom to which both R and R? are
attached form (Cyy)cycloalkylene or (Cy.g)heterocycloalkylene, wherein withm smd R? any
heteroary), aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or heterocycloalkylene i1s
unsubstituted or substituted with 1 to 3 radicals independently selected from (C).¢)alkyl,
(Cy-)alkyhdene, cyano, halo, halo-substituted(Ci4)alkyl, mtro, -X*NR'R"2, -X*NR'*’C(O)R ",
-X’NR'ZC(O)OR“. -X"‘NR“C(O)N'R“R", -X’NR“C(NR“)NR“R“, _X30R", -X°SR"?,
-X’C(O)OR™, -X’C(O)R, -X*OC(O)R ", -X*C(O)NR'2R"?, -X*S(0);NR'*R"?,
-X’NR"S(0):R"”, -X’P(OXOR)OR", -X*OP(O)(OR'})OR", -X*NR"C(O)R", -X*S(O)R",
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-X’S(0):R"? and -X*C(O)R", wheremn X3, R'? and R"? are as defined above,

R’ 15 (C).e)alkyl or -CR*)R)X®, wherein R® 18 hydrogen or (C1.5)alkyl and X® 18
selected from -X*NR'IR'2, -X*NR'*C(O)R", -X*NR"?C(O)OR?, -X*NR'*C(O)NR'*R"?,
-X’NR"C(NR")NR' zRu. _xSORlz. _XSSRIZ' -X’C(O)OR“, -X’C(O)R'z, -X’OC(O)R",
-X’C(O)NRR'"2, -X*S(0):NR'?R'?, -X*NR"?S(0):R'?, -X*P(OXOR'3)OR ",
-X30OP(OXOR'HOR™, -X°C(O)R", -X*NR'*’C(O)R", -X*S(O)R", -X*S(O)R"*, -R"*,
-XSOR", -XSSR", -X’S(O)R", -X"’S(O) IRM' -x’C(O)R“. _st(O)ORM' -X’OC(O)R“,
X3NRYRY, -X°NR'2C(O)RY, -X°NR'2C(0)OR ™, -X°C(O)NRR"?, -X*S(0),NR"“R 2,
-X"'NR"S(O};R“, -XSNR"C(O)NR“R“ and -X*NR"2 ")NR“R" wherem X’. RIZ’ RV
and R are as defined above, and

R' and R together with the stoms to which R'® and R are attached form

the rng 15 a heteroatom selected from -NR?'- or —O-, wheremn and the ring 15 unsubstituted or
substituted with R?, wherein R? 1a as defined above, and R?' 18 hydrogen, -C(O)OR'"?,
-C(O)R"2, -C(O)NR'’R'?, -S(0):NR'?R"?, -S(O)R"? and -S(O)R", -S(O)R", -S(O),R",
-C(O)R", -C(O)OR", -C(O)NR'?R'? and -S(O);NR'R'?, wherein R'%, R and R'* are as
defined above;

wherem within R, R4, R'%, R'? and R"® any alicyclic or aromatic ring system is
unsubstituted or substituted further by 1 to S radicals independently selected from (C,.¢)alkyl,
(Cig)alkylidene, cyano, halo, halo-substituted(C:.4)alkyl, mtro, -X’NR'?R 2, -X*NRC(O)R ",
-XSNR“C(O)OR“. -X’NR“C(O)NR“R“, -X"'NR"C(NR“)NR“R", -XSOR“, _szRlz'
-X’C(O)OR' z. -X’C(O)Ru. -X’OC(O)R", _st(O)NRIZRD’ -X’S(O);NR' zRu'
-X°NR2S(0):R", -X*P(O)XOR'H)OR", -X*OP(OXOR')OR'?, -X*NR'?C(O)R?, -X*S(O)R",
-X’C(O)R" and -XS(O);R"® and/or 1 radical selected from -R', -X°OR", -X’SR",
-XSS(O)R", -X’S(O 14’ -XSC(O)R". -XSC(O)OR". -X’OC(O)R“, _stRuRlz.
-X’NR"C(OJR". -X’NR“C(O)OR", -x’C(O)NR"R", -X’S(O);NR“R". -X’NR“S(O) IRM’
-X’NR'’C(O)NR"R" and -X*NR"’C(NR'>)NR"“R"?, and within R® and R* any aliphatic
motety 18 unsubstituted or substituted further by 1 to 5 radicals independently selected from
cyano, halo, mitro, -NR'?R'2, -NR2C(O)R?, -NR2C(O)OR'?, -NR'2C(O)NR'*R”,
-NR"C(NR")NR"R". _ORIZ’ -SR“, -C(O)OR", -C(O)R", -OC(O)R", —C(O)NR"R",
-S(0):NR"R"2, -NR"2S(0),R"?, -P(O}(OR'>)OR?, -OP(OXOR'})OR ', -NR"’C(O)R ",
-S(O)R" and -S(O),R", wherem X5, R'?, R"* and R'* are as descibed above, with the proviso
that only one bicyclic nng structure 1s present within R>, R* or R%, and the N-oxide
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denivatives, prodrug derivatives, protected denvatves, mdividual 1somers and mixtures of
1somers thereof, and the pharmaceuncally acceptable salts and solvates of such compounds
and the N-oxide denrvatives, prodrug denivatives, protected denivatives, individual 1somers and
muxtures of 1somers thereof

7 The compound of Claim 1 or Claim 2 m which-

X' 18 -NHCR'YR*)C(O)C(O)NR’R®, wherem R? 15 hydrogen, (Cy.)alkyl,
(Cs.10)cycloalkyl(Co.g)alkyl, hetero(Cs-i0)cycloalkyl(Co-s)alkyl, (Ce-10)aryl(Cos)alkyl,
hetero(Cs_10)aryl(Co.s)alkyl, (Co-10)bicycloaryl(Co-¢)alkyl or
hetero(Cs.10)bicycloaryl(Co.g)alkyl and R is hydrogen, hydroxy or (Cy.s)alkyl or R® and R®
together with the mtrogen atom to which they are both attached form hetero(Cs.ip)cycloalkyl,
hetero(Cs.jp)aryl or hetero(Cy.10)bicycloaryl,

X218 hydrogen,

wherein withun X' any alicyehic or aromatic nng system 15 unsubstituted or substituted

further by 1 to 5 radicals independently selected from (Cy_¢)alkyl, (Ci.s)alkyhdene, cyano,

halo, halo-subststuted(C;4)alkyl, mitro, -X°NR?R", -X*NR"2C(O)R"?, -X*NR'*C(O)OR %,
-X’NR'2C(O)NR'2R'2, -X’NR"C(NR")NR“R“, X°0R! z, -XSSRu, -X’C(O)OR' z’
-X°C(O)R", -X’OC(O)R"%, -X°C(O)NR 'R "2, -X*S(0);NR''R"?, -X*NR'?S(O);R %,
-X*P(OXOR'HOR', -X*OP(OXOR')OR"Y, -X*NR'>’C(O)R ", -X*S(O)R"* and -X*S(O):R"
and/or 1 radical sclected from -R', -X%OR"™, -X°SR", -X*S(O)R™, -X°S(0).R", -X*C(O)R",
-X’C(O)OR", -XSOC(O)R", -XSNR"R“, -X’NR"C(O)R", -X’NR"C(O)OR",
-X*C(O)NR"R", -X*S(0);NR'“R", -X*NR"S(0).R "/, -X’NR'*C(O)NR'‘R"? and
-X*NR"?C(NR'*)NR'“R 2, wherean X° 15 8 bond or (C).c)alkyiene, R'? at each occurrence
independently 15 hydrogen, (C1.s)alky! or halo-substituted(C.)alkyl, R" 15 (C).¢)alkyl or
halo-substituted(C;.)alkyl, and R'* 15 (C; 10)cycloalkyl(Co)alkyl,
hetero(Ca.ip)cycloalkyl(Co-s)alkyl, (Ce.10)aryl(Co-g)alkyl, hetero(Cs.10)aryl(Cos)alkyl,
(Co-10)brcyeloaryl(Co)alkyl or hetero(Cy.10)bicycloaryl(Cog)alkyl,

R' 18 hydrogen and R? 18 (C;.¢)alkyl, and

R? 15 -CH, X%, wheremn X° 15 -X>NR'2S(0),R"? or -X*S(O),R'* wheremn X*, R'? and R
are as defined above,

wherem within R? any alicychic or aromatic nng system 13 unsubstituted or substituted
further by 1 to 5 radicals independently selected from (C1.s)alkyl, (C).¢)atkyhdene, cyano,
halo, halo-substituted(C; 4 )alkyl, mtro, -X°NR'?R"2, -X*NR'2’C(O)R"?, -X*NR'*C(O)OR"?,
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_stRIZC(O)NRIIRIZ’ -X’NR"C(NR")NR"R", -X°0R"?, -X°SR"?, -X’C(O)OR",
_st(O)Rlz’ -X’OC(O)R' 2 -X"‘C(O)NR“R“. -X’S(O)zNR“R". -XSNR"S(O};R",

X P(OXOR'Y)OR", -X°OP(OXOR'*)OR"?, -X*NR'’C(O)R"?, -X’S(O)R"?, -X°C(O)R"* and
-X3S(0)zR"? and within R? any ahphatic mozety 1s unsubstituted or substituted further by 1 to
5 radicals independently selected from cyeno, halo, mtro, -NR'?R'?, -NR'?C(O)R"?,
-NR"C(O)OR“. -NR“C(O)NR“R", -NR"C(NR")NR"R", OR2, :SR", _C(O)ORIZ’
-C(O)R", -OC(O)R". -C(O)NR"R", _S(o)zml 2p12 _NRIzs(OhRIz' -P(O)(OR“)OR",
-OP(O)(OR')OR ", -NR'2C(O)RP, -S(O)R"? end -S(O)zR!*; wherem X°, R'2, R" and R' are
as descnibed above, with the proviso that only one bicyclic ning structure 15 present withm R,
and the N-oxide denvatives, prodrug denivatives, protected denivatives, individual 1somers and
muxtures of 1somers thereof, and the pharmaceutically acceptable salts and solvates of such
compounds and the N-oxide dentvatives, prodrug denvatives, protected denvatives, indivadual
15omers and mxtures of 1somers thereof.

8 ' The compound of Claim 3 mm which.

+ X' 18 -NHCR'YR*)X? or -NHCH(R'*)C(O)R?, wherem R' 18 hydrogen or
(Ci-6)alkyl and R? 18 hydrogen, (Cy.s)alkyl, -X*OR", -X°S(O)R", -X°OR",
(Co0)aryl(Cogalkyl or hetero(Cs.10)aryl(Cos)alkyl or R' and R* taken together with
the carbon atom to which both-R' and R? are attached form (Cs.g)cycloalkylene or
(Cae)heterocycloalkylene, wheremn within said R? any heteroaryl, aryl, cycloalkylene
or heterocycloalkylene 18 unsubstrtuted or substituted wath (C,.¢)alkyl or hydroxy,
wherein X? 15 cyano, -C(O)R'S, -C(R®)(OR®),, -CH=CHS(0):R’, -CH.C(O)R ¢,
-C(0)CF:C(O)NR’R?, -C(O)C(O)NR'R’, -C(0)C(O)OR?, -C(O)CH:0R’,
-C(O)CH:N(R®HSO:R’ or -C(O)C(O)R® and R'® and R together wath the atoms to
which R'? and R are attached form (C4 g)heterocycloalkylene, wheremn no more than
one of the nng member atoms comprising the ring 15 a heteroatom selected from
-NR!- or -O-, wherein the nng 15 unsubstituted or substituted with (C;.¢)alky! or
-X5C(O)OR' and R is hydrogen, (C1.s)alkyl, -X*C(O)R'?, -X*C(O)OR'?, R",
-X’C(O)R" or -C(O)OR“,

X2 18 -OH or -OC(O)NR'?R'?, wherem each R'? independently represent
hydrogen or (C.¢)alkyl, wheremn said alkyl 13 unsubstituted or substituted wath
hydroxy or methoxy, or X2 18 -OC(O)NHR', wherein R'* 1s
(Cs.io)cycloalkyl(Co.)alky! or hetero(C.io)cycloalkyl(Cy.)alkyl, or X* 15 -OC(O)R',
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wheremn R' 15 -NRZR? and R and R® together wath the nitrogen atom to which both
R? and R attached form a hetero(Cy.¢)cycloalkyl nng, which nng may be
unsubstituted or subshtuted with hydroxy; and

R? 15 -CH,X®, wherein X° 18 15 selected from -X°SR'2, -X°C(O)NR'R"?,
-X’S(O);R's. _st(O)RIJ. _XSORIZ' -X’SR", _stu' -XSS(O) R -st(O)R“,
“X’C(O)NR*R", and the N-oxide denivatives, prodrug denvatives, protected
denvatives, individual 1somers and muxtures of 1somers thereof, and the
pharmaceutically acceptable salts and solvates of such compounds and the N-oxide
denvatives, prodrug denvatives, protected denvatives, individual 1somers and mixtures

of 1somers thereof

The compound of Claim 8 1n whach

X* 18 cyano, -C(0)X", -C(O)H, -C(O)N(CH;)OCH;, -CH(OCHj), -C(O)CFs,
-C(O)CF;CF;, -CH2C(O)R 'S, (E)-2-benzenesulfonyl-vinyl,
2-dimethylcarbamoyl-2,2-difluoro-acetyl, 2-0xo-2-pyrrohdin-1-yl-acetyl, 2- i
morpholin-4-yl-2-oxo-acetyl, 2-oxo-2-piperazin-1-yl-acetyl, 2-(4-methanesulfonyl- s
piperazan-1-yl)-2-oxo-acetyl, 2-(1,1-dioxo-1A°-thiomorpholin-4-yl)-2-oxo-acetyl,
dimethylaminooxalyl, tetrahydro-pyran-4-ylamnooxalyl, 2-morpholin-4-yl-
ethylaminooxalyl, cyclopentyl-ethyl-ammooxalyl, pyndin-3-ylammooxalyl,
phenylaminooxalyl, 1-benzoyl-piperidin-4-ylaminooxalyl,
1-benzylcarbamoyl-methanoyl, 1-benzyloxy{oxalyl), 2-benzyloxy-acetyl,
2-benzenesulfonylamino-ethanoyl, 2-oxo-2-phenyl-ethanoyl, 3H-oxazole-2-carbonyl,
S-mfluoromethyl-oxazole-2-carbonyl, 3-tnfluoromethyl-[1,2,4]oxadiazole-5-carbony],
2,2,3,3,3-pentaflucro-proponyl, hydroxyaminooxalyl, oxalyl, 2-(1,3-dihydro-1soindol-
2-yl)-2-oxo-acetyl, benzothiazol-2-ylaminooxalyl, 2-oxo-ethyl, 2-oxazol-2-yl-2-oxo-
ethyl or 2-benzooxazol-2-yl-2-oxo-ethyl,

X2 18 selected from -OH, dimethylcarbamoyloxy, morpholin-4-ylcarbonyloxy,
pipendin-1-yl-carbonyloxy, pyrrohdin-1-yl-carbonyloxy, pyrnimidin-2-ylanuno,
tetrahydro-pyran-4-ylamino, 1-methyl-pipendin-4-ylamino, N-(2-methoxyethyl)-
N-(tetrahydro-pyran-4-yl)amino, 1sopropylamino and cyclohexylamno,
4-tert-butoxycarbonylpiperazin-1-ylcarbonyloxy, N-benzyl-carbamoyloxy, pyrrolidin-
1-yl-carbonyloxy, N,N-dimethyl-carbamoyloxy, pipendin-1-yl-carbonyloxy, 4-
methanesulfonyl-piperazin- 1-yl-carbonyloxy, 4-ethoxycarbonylpiperazin-1-
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ylcarbonyloxy, N-cyclohexyl-carbamoyloxy, N-phenyl-carbamoyloxy, N-(5,6,7,8-
tetrahydro-naphthalen-1-yl)-carbamoyloxy, N-butyl-N-methyl-carbamoyloxy, N-
pyndm-3-yl-carbamoyloxy, N-isopropyl-carbamoyloxy, N-pyndin-4-yl-carbamoyloxy,
N-cyanomethyl-N-methyl-carbamoyloxy, N,N-bis-(2-methoxy-cthyl)-carbamoyloxy,
N-phenethyl-carbamoyloxy, piperazine- carbonyloxy, N-naphthalen-2-yl-
carbamoyioxy, 4-benzyl-piperazine-1-carbamoyloxy, 4-(1-furan-2-yl-carbonyl)-
piperazine- 1 -carbamoyloxy, thiomorpholin-4-yl- carbonyloxy, 1,1-dioxo-1A%-
thiomorphohn-4-yl)- carbonyloxy, bis-(2-methoxy-ethyl)-carbamoyloxy,
morpholin-4-ylcarbonyloxy, 2-methoxyethylcarbamoyloxy, dicthylcarbamoyloxy,
pyrrohidin-1-ylcarbonyloxy, 2-hydroxyethylcarbamoyloxy, tetrahydro-furan-2-
yimethylcarbamoyloxy, cyclopropylcarbamoyloxy, fert-butylcarbamoyloxy, 3-
hydroxy-pyrrolidin-1-yl-carbonyloxy and carbamoyloxy; and

R%15 thiophene-2-sulfonyl-methyl, 3-chloro-2-fluoro-phenyl-methane-sulfonyl-
methyl, benzene-sulfonyl-methyl, phenyl-methane-sulfonyl-methyl,
2-(1,1-difluoro-methoxy)-phenyl-methane-sulfonyl-methyl, 2-benzene-sulfonyl-ethyl, ~
2-(pyndine-2-sulfonyl)-ethyl, 2-(pyndine-4-sulfonyl)-ethyi, 2-phenyl- -
methanesulfonyl-ethyl, oxy-pyndm-2-yl-methane-sulfonyl-methyl, .
prop-2-ene-1-sulfonyl-methyl, 4-methoxy-phenyl-methane-sulfonyl-methyl, p-tolyl-
methane-sulfonyl-methyl, 4-chloro-phenyl-methane-sulfonyl-methyl, o-tolyl-methane-
sulfonyl-methyl, 3,5-dimethyl-phenyl-methane-sulfonyl-methyl, 4-tnifluoro-
methyl-phenyl-methane-sulfonyl-methyl, 4-tnfluoro-methoxy-phenyl-methane-
sulfonyl-methyl, 2-bromo-phenyl-methane-sulfonyl-methyl, pyndin-2-yl-methane-
sulfonyl-methyl, pyridin-3-yl-methane-sulfonyl-methyl, pyrnidin-4-yl-methane-
sulfonyl-methyl, naphthalen-2-yl-methane-sulfonyl-methyl, 3-methyl-phenyl-methane-
sulfonyl-methyl, 3-tnfluoro-methyl-phenyl-methane-sulfonyl-methyl, 3-tnfluoro-
methoxy-phenyl-methane-sulfonyl-methyl, 4-fluoro-2-tnfluoromethoxy-phenyl-
methane-sulfonylmethyl, 2-fluoro-6-tnfluoromethyl-phenylmethanesulfonyimethyl,
3-chloro-phenylmethanesulfonylmethyl, 2-fluoro-phenylmethanesulfonylmethyl,
2-tnfluoro-phenylmethanesulfonylmethyl, 2-cyano-phenylmethanesulfonylmethyl,
4-tert-butyl-phenylmethanesulfonylmethyl, 2-fluoro-3-methyl-phenyl-methane-
sulfonyl-methyl, 3-fluoro-phenylmethanesuifonylmethyl, 4-fluoro-phenylmethane-
sulfonylmethyl, 2-chloro-phenylmethanesuifonylmethyl, 2,5-difluoro-phenylmethane-
sulfonylmethyl, 2,6-difluoro-phenylmethanesulfonylmethyl, 2,5-dichloro-phenyl-
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methane-sulfonylmethyl, 3,4-dichloro-phenylmethanesulfonylmethyl,
2<(1,1-difluoro-methoxy)-phenyl-methanesulfonylmethyl, 2-cyano-phenyl-methane-

sulfonyl-methyl, 3-cyano-phenyimethanesuifonylmethyl, 2-tnfluoro-methoxy-phenyl-

methane-sulfonylmethyl, 2,3-difluoro-phenylmethanesulfonylmethyl,
2,5-diflucro-phenyl-methanesulfonylmethyl, biphenyl-2-ylmethanesulfonyimethyl,
cyclohexylmethyl, 3-fluoro-phenyl-methanesulfonylmethyl, 3,4-difluoro-phenyl-
methanesulfonylmethyl, 2,4-difluoro-phenylmethanesulfonylmethyl, 2,4,6-tnfluoro-
phenylmethanesulfonylmethyl, 2,4,5-tnfluoro-phenylmethanesulfonylmethyl,
2.3,4-tnfluoro-phenylmethanesulfonylmethyl, 2,3,5-trifluoro-phenyl-methane-
sulfonylmethyl, 2,5,6-tnfluoro-phenylmethanesulfonylmethyl, 2-chloro-5-tnfluoro-
methylphenylmethanesulfonylmethyl, 2-methyl-propane-1-sulfonyl,
2-fluoro-3-tnfluoro-methylphenylmethanesulfonylmethyl, 2-fluoro-4-tnifluoro-
methylphenylmethanesulfonylmethyl, 2-fiuoro-5-tnfluoro-methyi-phenyl-methane-
sulfonyl-methyl, 4-fluoro-3-tnfluoro-methylphenylmethanesulfonylmethyl,
2-methoxy-phenyl-methanesulfonylmethyl,
3,5-bis-tnflucromethyl-phenylmethanesulfonylmethyl,
4-difluoromethoxy-phenylmethanesulfonylmethyl, 2-difluoro-methoxy-phenyl-
methanesulfonylmethyl, 3-cifluoromethoxy-phenylmethanesulfonylmethyl,
2,6-dichloro-phenylmethanesulfonylmethyl, biphenyl-4-ylmethanesulfonylmethyl,
3,5-dimethyl-1s0xazol-4-ylmethanesulfonylmethyl, 5-chloro-thien-2-yl-methane-
sulfonylmethyl, 2-[4-(1,1-difluoro-methoxy)-benzencsulfonyl]-ethyl,
2-[2<(1,1-difluoro-methoxy)-benzenesulfonyl]-cthyl, 2-[3-(1,1-difluoro-
methoxy)-benzenesulfonyl]-cthyl, 2-(4-tnfluoromethoxy-benzenesulfonyl)-cthyl,
2-(3-mfluoromethoxy-benzenesulfonyl)-ethyl, 2-(2-tnfluoro-methoxy-benzene-
sulfonyl)-ethyl, (cyanomethyl-methyl-carbamoyl)-methyl, biphenyl-3-ylmethyl,
2-0x0-2-pyrrolidin-1-yl-ethyl, 2-benzenesulfonyl-ethyl, 1sobutylsulfanylmethyl,
2-phenylsulfanyl-ethyl, cyclohexylmethanesulfonylmethyl, 2-cyclohexyl-
ethanesulfonyl, benzyl, naphthalen-2-yl, benzylsulfanylmethyl,
2-tnfluoromethyl-benzylsul fanylmethyl, phenylsulfanyl-ethyl, cyclopropyl-
methanesulfonylmethyl, 5-bromo-thien-2-ylmethyl, 3-phenyl-propyl, 2,2-difluoro-
3-phenyl-propyl, 3,4,5-tnmethoxy-phenylmethanesulfonylmethyl, 2,2-difluoro-
3-thien-2-yl-propyl, cyclohexylethyl, cyclohexylmethyl, rerz-butylmethyl,

1-methylcyclohexylmethyl, 1-methylcyclopentylmethyl, 2,2-difluoro-3-phenylpropyl,

FF
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2,2-dimethyl-3-phenylpropyl, 1-benzylcyclopropylmethyl, -X°S(0),R " and
-X’$S(0);R'*, wherein R" 15 alkyl and R'* 18 phenyl which phenyl 15 unsubstituted or
substituted, and the N-oxide denvatives, prodrug denvatives, protected denvatives,
mdividusl 1somers and mixtures of 1somers thereof, and the pharmaceutically
acceptable salts and solvates of such compounds and the N-oxide denvatives, prodrug
denivatives, protected denvatives, individual 1somers and mixtures of 1somers thereof

A compound of Claim 9 1n which

X? 18 1H-benzoimdazol-2-ylcarbonyl, pynimdin-2-ylcarbonyl,
benzooxazol-2-ylcarbonyl, benzothiazol-2-ylcarbonyl, pyndazin-3-ylcarbonyl,
3-phenyl-{1,2,4Joxadiazol-5-ylcarbonyl or 3-ethyl-[1,2,4]Joxadiazol-5-ylcarbonyl, 2-
oxo-2-pyrrohdin-1-yl-acetyl, 2-morpholin-4-yl-2-oxo-acetyl, 2-oxo-2-piperazin-1-yl-
acetyl, 2-(4-methanesulfonyl-piperazin-1-yl)-2-oxo-acetyl, 2-(1,1-dioxo-
1AS-thiomorphohn-4-yl)-2-oxo-acetyl, dimethylammooxalyl, tetrahydro-
pyran-4-ylaminooxalyl, 2-morpholin-4-yl-ethylaminooxalyl, cyclopentyl-ethyl-
aminooxalyl, pyndin-3-ylaminooxalyl, phenylaminooxalyl or 1-benzoyl-
pipendm-4-ylammooxalyl, ,

X? 18 selected from -OH, dimethylcarbamoyloxy, morpholin-4-ylcarbonyloxy,
pipendin-1-yl-carbonyloxy, pyrrolidin-1-yl-carbonyloxy, pyrimudin-2-ylamino,
tetrahydro-pyran-4-ylamino, 1-methyl-pipendin-4-ylamino, N-(2-methoxyethyl)-
N+(tetrahydro-pyran-4-yl)Jamino, 1sopropylamino and cyclohexylamno,

R? 15 cyclohexylethyl, cyclohexylmethyl, tert-butylmethyl, 1-
methylcyclohexylmethyl, 1-methylcyclopentylmethyl, 2,2-difluoro-3-phenylpropyl,
2,2-dimethyl-3-phenylpropyl, 1-benzylcyclopropylmethyl, -X*S(O).R" or
-X*S(O)R", wherem R"> 18 alkyl and R'* 15 phenyl which phenyl 18 unsubstituted or
substituted, and the pharmaceutically acceptable salts and solvates of such compounds
and the N-oxide denvatives, prodrug denvatives, protected denvatives, individual
1somers and muxtures of 1somers thereof

The compound of Claim 3 in which-

X! 1s -NHC(R"YR)X? or -NHCH(R'®)C(O)R®, wherein R 18 hydrogen or
(Cis)alkyl and R? 15 hydrogen, (Ci.¢)alkyl, -X’OR"?, -X*S(O)R", -X°OR™,
(Cs.10)aryl(Co-)alkyl or hetero(Cs.10)aryl(Co.s)alkyl or R' and R? taken together wath
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the carbon atom to which both R' and R? are attached form (Cy.¢)cycloalkylene or
(Cs-g)heterocycloalkylene, wherein within said R? any heteroaryl, aryl, cycloalkylene
or heterocycloalkylene 18 unsubstituted or substituted with (C,g)alkyl or hydroxy,
wheremn X 1s cyano, -C(O)R'®, -CR®)(OR®),, -CH=CHS(0):R®, -CH,C(O)R'S,
-C(O)CF:C(O)NR'R’, -C(O)C(O)NR 'R’, -C(O)C(O)OR’, -C(O)CH,OR’,
-C(O)CHiN(R%)SO;R’ or -C(O)C(O)R® and R" and R? together with the atoms to
which R'? and R? are attached form (Cag)heterocycloalkylene, wheren no more than
one of the nng member atoms compnsing the nng 1s a heteroatom selected from
“NR?'- or -O-, wherem the ning is unsubstituted or substituted with (C).¢)alkyl or
-X*C(O)OR'? and R* 15 hydiogen, (Ch.s)alkyl, -X’C(O)R"Y, -X’C(O)OR'?, -R",
-X’C(O)R™ or -C(O)OR™;

X 18 -NHR", whezemn R" 18 (Ce.10)aryl, hetero(Cs-io)aryl, (Cs.to)brcycloaryl or
hetero(Cg.10)bicycloaryl, or -NR''R'®, wherein R" 18 hetero(C.i0)cycloalkyl and R'® 15
hydrogen or R'” and R" ndependently are (Cs.10)aryl(Ci.c)alkyl or
hetero(Cs.10)aryl(C)-¢)alkyl, wherein within R'?, R' and R'® any ahicychc or aromatic
nng system 1s unsubshtuted or substituted further by 1 to 5 radicels mndependently
selected from (Cy-)alkyl, cyano, halo, mtro, halo-substituted(C )alkyl, -X°OR"?,
-X*C(O)OR', -X’C(O)R ", -X’C(O)NR'*R"?, -X*NR'2S(0);R? and/or 1 radical
selected from -R', -X°OR" and -X*’C(O)NR"R", and

R? 15 -CH,X®, wherein X® 15 18 selected from -X*SR'2, -X’C(O)NR"’R",
-X’S(0)zRP, -X°C(O)R, -X°OR ", -X*SR™, -XR™, -X°S(O):R™, -X°C(QO)R™,
-X’C(O)NR"R", and the N-oxide dertvatives, prodrug denvatives, protected
denvatives, individual 1somers and mixtures of 1somers thereof, and the
pharmaceutically acceptable salts and solvates of such compounds and the N-oxide
denvatives, prodrug denvatives, protected denvatives, individual 1somers and mixtures

of 1somers thereof

The compound of Claim 11 1n which

X’ 1s cyano, -C(O)X', -C(O)H, -C(O)N(CH,)OCHs, -CH(OCHy), -C(O)CFs,
-C(O)CFCFs, -CH;C(O)R", (E)-2-benzeacsutfony}-vinyl,
2-dimethylcarbamoyl-2,2-difluoro-acetyl, 2-oxo-2-pyrrohdin-1-yl-acetyl, 2-
morpholin-4-yl-2-oxo-acetyl, 2-oxo-2-piperazin-1-yl-acetyl, 2-(4-methanesulfonyl-
piperazin-1-yI)-2-oxo-acetyl, 2-(1,1-dioxo-1A%-thiomorpholin-4-yi)-2-oxo-acetyl,
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dimethylaminooxalyl, tetrahydro-pyran-4-ylaminooxalyl, 2-morpholin4-yl-
ethylaminooxalyl, cyclopentyl-ethyl-arminooxalyl, pyndin-3-ylaminooxalyl,
phenylaminooxalyl, 1-benzoyl-pipendin-4-ylaminooxalyl,
1-benzylicarbamoyl-methanoyl, 1-benzyloxy(oxalyl), 2-benzyloxy-acetyl,
2-benzenesulfonylamno-ethanoyl, 2-oxo-2-phenyl-ethanoyl, 3H-oxazole-2-carbonyl,
5-tnfluoromethyl-oxazole-2-carbonyl, 3-tnfluoromethyl-[1,2,4Joxacazole-5-carbonyl,
2,2,3,3,3-pentaflucro-propionyl, hydroxyaminooxalyl, oxalyl, 2-(1,3-dihydro-1soindol-
2-yl)-2-oxo-acetyl, benzothiazol-2-ylaminooxalyl, 2-oxo-ethyl, 2-0xazol-2-yl-2-oxo-
ethyl or 2-benzooxazol-2-yl-2-oxo-ethyl,

X? 15 selected from S-mitrothiazol-2-ylamino, 2-mitrophenylammo,
pynmidmn-2-ylamino, tetrahydro-pyran-4-ylarmno, N«(2-methoxyethyl)-N-(tetrahydro-
pyran-4-yl)amino, 1-methyl-pipendin-4-ylamino, 1sopropylamino,
di(thren-2-yimethyl)amino or di(benzyl)amino, and

R’ 15 thiophene-2-sulfonyl-methyl, 3-chloro-2-fluoro-phenyl-methane-sulfonyl-
methyl, benzene-sulfonyl-methyl, phenyl-methane-sulfonyl-methyl,
2-(1,1+diflucro-methoxy)-phenyl-methane-sulfonyl-methyl, 2-benzene-sulfonyl-ethyl,
2-(pyndine-2-sulfonyl)-ethyl, 2-(pyndme-4-sulfonyl)-ethyl, 2-phenyl-
methanesulfonyl-ethyl, oxy-pyndm-2-yl-methane-sulfonyl-methyt,
prop-2-ene-1-sulfonyl-methyl, 4-methoxy-phenyi-methane-sulfonyl-methyl, p-tolyl-
methane-gulfonyl-methyl, 4-chloro-phenyl-methane-sulfonyl-methyl, o-tolyl-methane-
sulfonyl-methyl, 3,5-dimethyl-phenyl-methane-sulfonyl-methyl, 4-tnfluoro-
methyl-phenyl-methane-sulfonyl-methyl, 4-tnfluoro-methoxy-phenyl-methane-
sulfonyl-methyl, 2-bromo-phenyl-methane-sulfonyl-methyl, pyndin-2-yl-methane-
sulfonyl-methyl, pyridin-3-yl-methane-sulfonyl-methyl, pyndin-4-yl-methane-
sulfonyl-methyl, naphthalen-2-yl-methane-sulfonyl-methyl, 3-methyl-phenyl-methane-
sulfonyl-methyl, 3-trifluoro-methyl-phenyl-methane-sulfonyl-methyl, 3-trafluoro-
methoxy-phenyl-methane-sulfonyl-methyl, 4-fluoro-2-tnfluoromethoxy-phenyl-
methane-gulfonylmethyl, 2-fluoro-6-triflucromethyl-phenylmethanesulfonylmethyl,
3-chloro-phenylmethanesulfonyimethyl, 2-fluoro-phenylmethanesulfonylmethyl,
2-tnfluoro-phenyimethanesulfonylmethyl, 2-cyano-phenylmethanesulfonyimethyl,
4-tert-butyl-phenylmethanesulfonylmethyl, 2-fluoro-3-methyl-phenyl-methane-
sulfonyl-methyl, 3-fluoro-phenylmethanesulfonylmethyl, 4-fluoro-phenylmethane-
sulfonylmethyl, 2-chloro-phenylmethanesulfonylmethyl, 2,5-difluoro-phenyimethane-
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sulfonylmethyl, 2,6-difluoro-phenylmethanesulfonylmethyl, 2,5-dichloro-phenyl-
methane-sulfonylmethyl, 3,4-dichloro-phenylmethanesulfonylmethyl,

2-(1,1-difluoro-methoxy)-phenyl-methanesulfonylmethyl, 2-cyano-phenyl-methane-

AT
joo

sulfonyl-methyl, 3-cyano-phenylmethanesulfonyimethyl, 2-trifluoro-methoxy-phenyl-

methane-sulfonylmethyl, 2,3-difluoro-phenyimethanesulfonylmethyl,
2,5-difluoro-phenyl-methanesulfonylmethyl, biphenyl-2-ylmethanesulfonylmethyl,
cyclohexylmethyl, 3-fluoro-phenyl-methanesulfonylmethy), 3,4-difluoro-phenyl-

methanesulfonylmethyl, 2,4-difluoro-phenylmethanesuifonylmethyl, 2,4,6-trifluoro-

phenylmethanesulfonylmethyl, 2,4,5-tnfluoro-phenylmethanesulfonyimethyl,
2,3,4-mfluoro-phenylmethanesulfonylmethyl, 2,3,5-tnfluoro-phenyl-methane-
sulfonylmethyl, 2,5,6-tnfluoro-phenylmethanesulfonylmethyl, 2-chloro-5-tnfluoro-
methylphenylmethanesulfonylmethyl, 2-methyl-propane-1-sulfonyl,
2-fuoro-3-tnfluoro-methylphenylmethanesulfonyimethyl, 2-fluoro-4-tnfluoro-
methylphenylmethanesulfonylmethyl, 2-fluoro-5-tnfluoro-methyl-phenyl-methane-
sulfonyl-methyl, 4-fluoro-3-trifluoro-methylphenylmethanesulfonyimethyl,
2-methoxy-phenyl-methanesulfonylmethyl,
3,5-Ins-tnfluoromethyl-pbenylmethanesulfonylmethyl,
4—d1ﬂuoromethoxy—phmyhnethmulfonyl}ncﬂlyl. 2-difluoro-methoxy-phenyl)-
methanesulfonylmethyl, 3-diflucromethoxy-phenylmethanesulfonylmethyl,
2,6-dichloro-phenylmethanesulfonylmethyl, biphenyl-4-ylmethanesulfonylmethyl,
3,5-dimethyl-1s0xazol-4-ylmethanesulfonylmethyl, 5-chloro-thien-2-yl-methane-
sulfonyimethyl, 2-[4-(1,1-difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-]2«1,1-difluoro-methoxy)-benzenesulfonyl)-ethy), 2-[3-(1,1-difluoro-
methoxy)-benzenesulfonyl]-ethyl, 2-(4-tnfluoromethoxy-benzenesulfonyl)-ethyl,
2-(3-tnfluoromethoxy-benzenesulfonyl)-cthyl, 2-(2-triflucro-methoxy-benzene-
sulfonyl)-ethyl, (cyanomethyl-methyl-carbamoyl)-methyl, biphenyl-3-ylmethyl,
2-oxo-2-pyrrohdin-1-yl-ethyl, 2-benzenesulfonyl-ethyl, 1sobutylsulfanylmethyl,
2-phenylsulfanyl-ethyl, cyclohexylmethanesulfonylmethyl, 2-cyclohexyl-
ethanesulfonyl, benzyl, naphthalen-2-yl, benzylsulfanylmethyl,
2-tfluoromethyl-benzylsulfanylmethyl, phenylsulfanyl-ethyl, cyclopropyl-
methanesulfonylmethyl, 5-bromo-thien-2-ylmethyl, 3-phenyl-propyl, 2,2-difluoro-
3-phenyl-propyl, 3,4,5-tnmethoxy-phenylmethanesulfonylmethyl, 2,2-difluoro-
3-thien-2-yl-propyl, cyclohexylethyl, cyclohexylmethyl, tert-butylmethyl,
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1-methyicyclohexylmethyl, 1-methylcyclopentylmethyl, 2,2-d1fluoro-3-phenylpropyl,
2,2-dimethyl-3-phenylpropyl, 1-benzylcyclopropylmethyl, -X*S(O).R" and
-X*S(0):R", wherein R™ 15 alky] and R'* 15 phenyl which phenyl 15 unsubstituted or
substituted, and the N-oxide denvatives, prodrug derivatives, protected denvatives,
individual 1somers and mixtures of 1somers thereof; and the pharmaceutically
acceptable salts and solvates of such compounds and the N-oxide denvatives, prodrug
denvatives, protected denivatives, individual 1somers and mixtures of 1somers thereof

A compound of Claim 12 m which

X3 18 1 H-benzoim1dazol-2-ylcarbonyl, pynmidin-2-ylcarbonyl,
benzooxazol-2-ylcarbonyl, benzothazol-2-ylcarbonyl, pynidazin-3-ylcarbonyl,
3-phenyl-[1,2,4]oxadiazol-5-ylcarbonyl or 3-ethyl-{1,2,4]oxadsazol-5-ylcarbonyl, 2-
oxo-2-pyrrolidin-1-yl-acetyl, 2-morpholin-4-yl-2-oxo-acetyl, 2-oxo0-2-piperazin-1-yl-
acetyl, 2-(4-methanesulfonyl-piperazin-1-yl)-2-oxo-acetyl, 2-(1,1-d1oxo-

125 thiomorpholin-4-yl)-2-oxo-acetyl, dimethylaminooxalyl, tetrahydro-
pyran-4-ylaminooxalyl, 2-morpholin-4-yl-ethylarmmnooxalyl, cyclopentyl-ethyl-
armnooxalyl, pyndin-3-ylaminooxalyl, phenylaminooxalyl or 1-benzoyl-
pipendin-4-ylaminooxaly];

X? 15 selected from -OH, dimethylcarbamoyloxy, morpholin-4-ylcarbonyloxy,
pipendin-1-yl-carbonyloxy, pyrrolidin-1-yl-carbonyloxy, pynmmdin-2-ylamino,
tetrahydro-pyran-4-ylamino, 1-methyl-mpendin-4-ylamino, N-(2-methoxyethyl)-
N-(tetrahydro-pyran-4-yl)ammo, 1sopropylamino and cyclohexylammo,

Ris cyclohexylethyl, cyclohexylmethyl, terz-butylmethyl, 1-
methylcyclohexylmethyl, 1-methylkcyclopentylmethyl, 2,2-difluoro-3-phenylpropyl,
2,2-dimethyl-3-phenylpropyl, 1-benzylcyclopropylmethyl, -X*S(O):R" or
-X*S(O)R", wherein R'3 15 alkyl and R' 18 phenyl wiich pheny] 15 unsubstituted or
substituted; and the pharmaceutically acceptable salts and solvates of such compounds
and the N-oxide denvatives, prodrug denvatives, protected denvatives, indivadual
1somers and mixtures of 1somers thereof

A compound of Claim 1 selected from the group consisting of

(R)-N-cyanomethyl-2-hydraxy-3-phenylmethanesulfonyl-propionamde,
(R)-N<1-cyano-1-tmophen-2-yl-methyl)-2-hydroxy-3-phenylmethanesulfonyl-propionammde,
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(R)-N-(1-cyano-1-thophen-2-yl-methyl)-3-[2-(1,1-diflucro-methoxy)-phenylmethanesulfonyl]-2-
hydroxy-propionamde,
(R)-N-cyanomethyl-3-[2-(1,1-difluoro-methoxy)-phenylmethanesulfonyl]-2-hydroxy-propionamide,
morpholine-4-carboxylic acid (R)-1-{cyanomethyl-carbamoyl)-2-phenylmethenesulfonyl-cthyl ester;
morphohne-4-carboxyhc acid (R)-1-(cyanomethyl-carbamoyl)-2-[2-(1, 1 -dhfluoro-methoxy)-
phenylmethanesulfonyl]-cthyl ester;

(R)-(2-methoxy-ethyl)-carbamic acid 1-{cyanomethryl-carbamoyl)-2-phenylmethanesulfonyl-cthyl
ester;

(S)-diethyl-carbarmic acid 1{cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester,
(S)-pymohidine-1-carboxyhc acid 1-{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(S)-morpholine-4-carboxylic acid 1-{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(S)-4-Ethyl-piperazine-1-carboxylic acid 1-{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(S)-2-hydroxymethyl-pyrrohdme-1-carboxyhic acid (S)-1-(cyanomethyl-carbamoyl)-2-cyclohexyl-
cthyl ester;

(8)42,2,2-Tnfluoro-cthyl)-carbarme aeid 1<{cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(SH(2-hydroxyethyl)-carbamic acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(Tetrahydrofuran-2-ylmethyl)-carbarmc acid (S)-1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)-Azetidine-1-carboxyhic acid l{cylnomemyl-carb;lmyl)-z-cyclohexyl-emyl ester;
(S)-cyclopropyl-carbarmc acid 1{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl cster;
(S)-pipendine-1-carboxyhc acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)-(2-methoxy-ethyl)-carbamic acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(R)-3-hydroxy-pyrrolidine-1-carboxylic acid (S)-1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)-3-hydroxy-pyrrolidme-1-carboxylic acid (S)-1-{cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)-morpholine-4-carboxyhc acid 1-(cyanomethyl.-carbamoyl)-3-cyclohexyl-propyl ester;
morpholine-4-carboxylic acid (R)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-cthyl ester;

morpholine-4-carboxylic acid (R)-1-[(S)-1<{1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-{2-
(1,1-d1fluoro-methoxy)-phenylmethanesulfonyl)-ethyl ester;

morpholine-4-carboxylic acid (R)-1-[(5)-1-(1-benzothiazol-2-yl-methanoyl)-propylcarbamoyl]-2-[2-
(1,1-difluoro-methoxy)-phenylmethanesulfonyli]-ethyl ester;

pyrrolidine-1-carboxylic acid (R)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-ethyl ester;

dimethyl-carbamc acid (R)-1-[(S)-1(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl] -2-
phenylmethanesulfonyl-cthyl ester,

morpholine-4-carboxylhie acid (R)-14{(S)-1-(1-benzylcarbamoyl-methanoyl)-propylcarbamoyl]-2-
phenylmethenesulfonyl-ethy] ester;
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morpholine-4-carbaxylic acid (S)-1-[(S)-1(oxazolo[4,5-blpyndiné-2-carbonyi)-propylcarbamayl]-2-
phenylmethanesulfonyl-ethyl ester;

morpholine-4-carboxylic acid (S)-1-[(S)-1-(5-ethyl-{1,3,4]oxadiazole-2-carbonyl)-propylcarbamoyl] -
2-phenylmethanesulfonyl-cthyl ester;
(8)-2-{(R)-3{2-(1,1-difluoro-methoxy)-phenylmethanesulfonyl]-2-hydroxy-propanoylamino} -N-
methoxy-N-methyl-butyramde,

(R)-3-[2<(1,1-diflucro-methoxy)-phenylmethanesul fonyl)-N-((S)-1-formyi-propyl)-2-hydroxy-
propionamide,
(R)-N-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propyl}-2-hydroxy-3-phenyl-methanesulfonyl-
propionamide,

(8)-3-{3-[2«),1-difluoro-methoxy)-phenylmethanesulfonyl]-propanoylamino } -2-oxo-pentanoic acxd
benzylemude,

N-(S)-1-(1-benzooxezol-2-yl-methanoyl)-propyl]-3-[2-(1,1-difluoro-methoxy)-
phenylmethanesulfonyl]-propionamde,
N-[(S)-1<1-benznoxazol-2-yl-methanoyl)-3-phenyl-propyl]-3-p-tolylmethanesulfonyl-propionarmde,
3-(2-difluoromethoxy-phenylmethanesulfomyl)-N-( 1 -ethyl-2,3-dioxo-3-pyrrolidin-1 -yl-propyl)- .

propionanude,
3-(2-difluoromethoxy-phenylmethanesulfonyl)-N-(1:ethyl-3-morpholin-4-yi-2,3-dioxo-propyl)-
propionamude, -

3(2-dfluoromethoxy-phenylmethenesulfonyl)-N(1-cthyl-2,3-dioxo-3-piperazin-1-yl-propyl)-
propionannde,
3-(2-dfluoromethoxy-phenylmethanesulfonyl)-N-{3(1,1-dioxo-116-thiomorphohn-4-yl)-1-ethyl-2,3-
dioxo-propyl}-propionarmde,

3-(2-difluoromethoxy-phenylmethanesulfonyl)-N-{ 1-ethyl-3-(4-methyl-sulfonyl-piperazin-1-yi)-2,3-
dioxo-propyl]-propionarmde,
3{3-(2-difluoromethoxy-phenylmethanesulfonyl)-propionylarmno]-2-oxo-pentanoic acid
dimethylamde;

3-[3-(2-diflucromethoxy-phenylmethanesulforyl)-propionylamimno)-2-oxo-pentanoic acid cyclopentyl-
ethyl-aimde,

3-[3-(2-difluoromethoxy-phenylmethanesul fonyl)-propionylamno]-2-oxo-pentanoic acid
phenylamide,

3-[3-(2-difluoromethoxy-phenylmethanesulfonyl)-propionylamino]-2-oxo-pentanoic acid pyndin-3-
ylamde,

3-[3-(2-difluoromethoxy-phenylmethanesulfonyl)-propionylamino]-2-oxo-pentanoic acid (tetrahydro-
pyren-4.yl)}-amide,
3-[3-(2-diflucromethoxy-phenyimethanesulfonyl)-propionylamino]-2-oxo-pentanoic acid (1-benzoyl-
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pipendin-4-yl)}-amide,
3-[3-(2-diflucromethoxy-phenylmethanesulfonyl)-propionylarmno]-2-oxo-pentanoic acid (2-
morpholin-4-yl-ethyl)-arude,
(R)-N-[(S)-1-(1 -benzooxazol-2-yl-methanoyl)-propyl}-2-(2-mitro-phenylarmno)-3-
phenylmethanesulfonyl-propionamide,

N-{1-{benzooxazole-2-carbonyl)-propyl]-3-phenylmethanesulfonyl-2-(pynmdm-2-ylammo)-
propionarmde
(R)-N-{(S)-1-(1-benzooxazol-2-yl-methanoyl)-butyl]-2-(5-nitro-thiazo}-2-ylamuno)-3-
phenylmethanesulfonyl-propionarmde,

(2S) (4 4-drfluoro-2-hydroxy-5-phenyl-pentanoic acid (1(S)-cyano-3-phenyl-propyl)-amde,
N-(1(S)-cyano-3-phenyl-propyl)-2-(S)-(2-morpholin-4-yl-2-oxo-cthoxy)-4-phenyl-butyrarmde,
N-(1<S)~<yano-3-phenyl-propyl)-2(S)-flucro-4-phenyl-butyranude,
N-(1(S)<yano-3-phenyl-propyl)-2,2-difluoro-4-phenyl-butyramde,
N-(1-(S)-cyano-3-phenyl-propyl)-2-(S)-hydroxy-4-phenyl-butyrarmde,
N~(1<(S)-cyano-3-phenyl-propyl)-2-(R)-hydroxy-4-phenyl-butyrarmde,
N-(1-{S)cyano-3-phemyl-propyl) 2(R)-methoxy-4-phenyl-butyrarmde,

2,2-difluoro-5-pheny)-pentanoic acid (1-cyano-cyclopropyl)-amde, -

N-(1-(S)-cyano-3-phenyl-propyl)-4-phenyl-butyramde,

2,2-d1fluaro-5-phenyl-pentanoic acid ((S)-1-cyano-3-phenyl-propyl)-amde,
N-(4-cyano-1-cthyl-piperidm-4-yl)-3-cyclobexyl-propronamde,
N-(4-cyano-1-cthyl-piperidin-4-y1)-3-(2-diflucromethoxy-phenylmethanesulfonyl)-propionamide,
(S)-tert-butyl-carbamic acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;

(R)-carbarmic acid 1-(cyanomethyl-carbamoyl)-2-(2-diflucromethoxy-phenylmethanesulfonyl)-ethyl
ester .

(S)-carbamuc acid 1-{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(R)-morpholine-4-carboxylic acid 1 {1-cyano-cyclopropylcarbamoyl)-2-phenylmethanesulfonyl-ethyl
ester;

(R)-morpholine-4-carboxylic acid 1-(4-cyano-tetrahydro-pyran-4-ylcarbamoyl)-2-
phenylmethanesulfonyl-ethyl ester,
3-cyclohexyl-2-hydroxy-N-[1-(oxazolo[4,5-b]pyndine-2-carbonyl)-propyl}-propionarmde,
(R)-N-[1-{(benzothiazole-2-carbonyl)-butyl]-2-1sopropylamino-3-phenylmethanesulfonyl-
propionarmde,
(R)N-{1-(benzothiazole-2-carbonyl)-butyl]-3-phenylmethanesulfony!-2-(tetrahydro-pyran-4-
ylamno)-propionamide,
(R)-N-[1-(benzothiazole-2-carbonyl)-butyl]-2-dibenzylammo-3-phenylmethanesulfonyl-propionarmde,
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(R)-N-[1-(benzothiazole-2-carbonyl)-butyl]-2-dimethylammo-3-phenyimethanesul fonyl-
propionarmde,
(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl}-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylammo)-propionarmde,
(R)-N-[(S)-1«(benzoxazole-2-carbonyl)-butyl}-2-(1-methyl-pipendin-4-ylamno)-3-
phenylmethanesulfonyl-propionamde, -
(R)-N-{(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-(bis-tmophen-2-ylmethyl-amino)-3-
phenylmethanesul fonyl-propronamude,
(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-dibenzylamino-3-phenylmethanesulfonyl-
propionarmde,
(S)-N-{(S)-1-(benzoxazole-2-carbonyl)-butyl]-2(tetrahydro-pyran-4-ylamno)-3-thiophen-2-yl-
propionamde,
(S)-N-[(S)-1-{benzoxazole-2-carbonyl)-butyl]-2-1sopropylammo-3-thiophen-2-yl-propionamude,
(R)-N-{1-(benzothiazole-2-carbonyl)-butyi]-3-phenylmethancsul fonyl-2-(tetrahydro-pyran-4-
ylammo)-propionamde,
(R)-N-{(S)-1<(benzoxazole-2-carbonyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylammno)-propionarmde,
(R)-N-{(S)-1-{benzoxazole-2-carbonyl)-butyl]-2-1sopropylamino-3-phenylmethanesulfonyl-
propionamide,
(R)-N-[(S)-1benzoxazole-2-carbonyl)-butyl]-2-[(2-methoxy-ethyl)«{tetrahydro-pyran-4-yl)-amuno}-3-
phenylmethanesulfonyl-propionamide,
(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-cyclohexylammo-3-phenylmethanesul fonyl-
propionamude,
(R)-N-[(S)-1(benzoxazole-2-carbonyl)-butyl]-2-imethylarmno-3-phenylmethanesulfonyl-
propionamide,

{(18)-N-{1-(benzooxazole-2-carbomyl)-butyl]-2«(S)-fluoro-4-phenyl-butyramide,
2,2-difluoro-5-phenyl-pentanoie acid [(S)-1-(benzoxazole-2-carbonyl)-butyl]-amde,
morpholine-4-carboxyhc acid (S)-1-[(S)-1-(benzooxazole-2-carbonyl)-propylcarbamoyl]-2-
cyclohexyl-cthyl ester;

morpholine-4-carboxylic acid (S)-2-cyclohexyl-1-[(S)-1-{oxazolo[4,5-b]pyndine-2-carbomyl)-
propylcarbamoyl}-ethyl ester;

morpholme-4-carboxyhic acid (S)-2-cyclohexyl-1-[(S)-1-(5-ethyl-[1,3,4]oxadiazole-2-carbonyl)-
propylcarbamoyl]-ethyl ester;

morpholine-4-carboxylic acid (8)-2-cyclohexyl-1-[(S)-1{5-phenyl-[1,3,4]oxadiazole-2-carbonyl)-
propylcarbamoyl]-ethyl ester;



10

15

a5

30

35

Lo

WO 02/098850 PCT/US02/17411 103

-183-

morpholine-4-carboxyhic acid (S)-1-{(S)-1-(benzooxazole-2-carbonyl)-propylcarbamoyl]-3-
cyclohexyl-propy]l ester;

4-[4 4-dimethyl-2-(morpholme-4-carbonyloxy)-pentanoylammo}-3-oxo-azepane- 1 -carboxylic acid
benzyl ester;
(R)-N-[(S)-1(benzoxazole-2-carbony}l)-butyl]-3-cyclopropyimethanesulfonyl-2-(tetmhydro-pyran-4-
ylamino)-propionanude,

(R)-N-[ 1(benzoxazole-2-carbonyl)-butyl]-2-cyclohexylamino-3-cyclopropylmethanesulfony}-
propionamde,

{R)-N-{} (benzoxazole-2-carbonyl)-butylj-2-cycloheptylarmno-3-cyclopropyimethanesuifomyl-
propionammde,
(R)-3-phenylmethanesulfonyl-N-{(S)-3-phenyl-1-(thmazole-2-carbonyl)-propyl]-2-(tetrahydro-pyran-4-
ylanmno)-propionamde,
(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-3-phenyl-propyl]-3-cyclopropylmethanesulfonyl-2-
(tetrahydro-pyran-4-ylamino)-propionamde,
(R)-3-cyclopropylmethanesulfonyl-N-[1-(5-cthyl-1,2,4-0xadiazole-3-carbonyl)-propyl]-2-(tetrahydro-
pyran-4-ylamino)-propionamide,

(R)-3-phenylmethanesulfonyl-N-[1~(3-phenyl-1,2 4-oxadiazole-5-carbonyl)-propyl]-2-(tetrahydro-
pyran-4-ylammo)-propionamde,
(R)-N-[1{3-cyclopropyl-1,2,4-oxachazole-5-carbonyl)-propyl])-3-phenylmethanesulfonyl-2-
(tctrahydro-pyran-4-ylammo)-propionarmde,
{(R)-1-[1-(benzothiazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-phenylmethanesulfonyl-ethyl} -
carbarmc acid tert-butyl ester;
{(R)-1-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-phenylmethanesulfonyl-ethyl } -
carbamic acid tert-butyl ester;
{(S)-1-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl])-2-thiophen-2-y)-ethyl} -carbamic
acid tert-butyl ester; _
{(R)-1-[1-(benzothiazol-2-y}-hydroxy-methyl)-butylcarbamoy]]-2-phenylmethanesulfonyl-ethyl} -
carbarmc acid tert-butyl ester;
{(R)-1-[(S)-1<benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl])-2-phenylmethanesulfonyl-ethyl } -
carbarmc acid tert-butyl ester;
{(R)-1-[(S)-1<(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-cyclopropylmethanesulfonyl-
ethyl} -carbamic scid tert-buty] ester;
(R)-1-{1-fhydroxy-(3-phenyl-1,2,4-oxadiazol-5-yI)-methyl]-propylcarbamoyl} -2-
phenylmethanesulfonyl-ethyl)-carbamic acid tert-butyl ester;
((R)-2-cyclopropylmethanesulfonyl-1-{(S)-1-[(5-ethyl-1,2,4-oxadiazol-3-yl)-hydroxy-methyl]-
propylcarbamoyl)-ethyl)-carbamic acid tert-butyl ester;
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{(R)-1-[1-(benzoxazol-2-yl-hydroxy-methyl)-butyicarbamoyl}-2-phenylmethanesulfonyl-ethyl} -
carbarmuc acid tert-buty! ester;

{(R)-1-[(S)- 1 {benzoxazol-2-yi-hydroxy-methyl)-3-phenyl-propylcarbamoyl]-2-
cyclopropylmethanesulfonyl-ethyl}-carbamc acid tert-butyl ester;
{®R)-1-[(S)-1-(hydroxy-thiazol-2-yl-methyl)-3-phenyl-propylcarbamoyl]-2-phenylmethanesulfony}-
ethyl}-carbarnic acid tert-butyl ester;
{(R)~1-[(S)-1(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-cyclopropylmethanesulfonyl-
ethyl}-carbamic acid tert-butyl ester;
(R)-1-{1-{hydroxy-(3-pheny}-1,2,4-oxed1azol-5-yl)}-methyl}-propylcarbamoyl} -2-
phenylmethanesulfonyl-ethyl)-carbarmc acid tert-butyl ester,
((R)-2-cyclopropylmethanesulfonyl-1-{(S)-1{(5-ethyl-1,2,4-0xad1az0l-3-yl)}-hydroxy-methyl]-
propylcarbamoyl} -ethyl)-carbamic acid tert-butyl ester;
{(R)-1-[1-{benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-phenylmethanesulfonyl-ethyl } -
carbamuc acid tert-butyl ester;
{(R)-1-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-3-phenyl-propylcarbamoyl]-2-
cyclopropylmethanesulfonyl-ethyl) -carbarmc acid tert-buty! ester;
{(R)-1-{(S)-1-(hydroxy-thiazol-2-yl-methyl)-3-phenyl-propylcarbamoyl]-2-phenylmethanesulfonyl-
ethyl}-carbarme acid tert-buty! ester;
(R)-2-phenylmethancsulfonyl-1-{(8)-1-[(3-cyclopropyl-1,2,4-0xadiazol-5-yl)-hydroxy-methyl]- .
propylcarbamoy!}-ethyl)-carbamic acid tert-butyl ester;

(R)-N-[1 (Benzoxazole-2-carbonyl)-butyl]-2-[cyclopropylmethyl-(tetrahydro-pyran-4-ylmethyl)-
amno}-3-phenyimethanesulfonyl-propionamde;

(R)-N-[ 1 {benzothiazol-2-y)-hydroxy-methyl)-butyl]-2-dibenzylarmno-3-phenylmethanesulfonyl-
propionamde, i
(R)-N-{1-(benzothiazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylamino)-propionamude,
(R)-N-[1-(benzotiiazol-2-yl-hydroxy-methyl)-butyl]-2-1sopropylammno-3-phenyimethanesulfomyl-
propionamude,

(R)-N-[ 1-(benzotinazol-2-yl-hydroxy-methyl)-butyl]-2-dimethylammo-3-phenylmethanesulfonyl-
propionarmde,

(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesul fonyl-2-(tetrahydro-pyran-
4-ylamino)-propionamude,

(R)-N-{(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-(1 -methyl-prpendin-4-ylamno)-3-
phenylmethanesulfonyl-propionamude,
(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl}-2-(bs-thiophen-2-ylmethyl-smino)-3-
phenylmethanesulfonyl-propionarmde,
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(R)-N-[(S)-1-<(benzoxazol-2-y]-hydroxy-methyl)-butyl]-2-dibenzylammno-3-phenylmethanesulfonyl-
propionarmde,

(S)-N{(S)-1 {benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-{tctrahydro-pyran-4-ylammeo)-3-thiophen-2-
yl-propronamide,
S)-N-[(S)-1<(benzoxazol-2-yl-hydroxy-methyl)-butyl}-2-1sopropylamino-3-thiophen-2-yl-
propionarmde,
(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-1sopropylamino-3-phenylmethanesulfonyl-
propronamide,
(R)-N-[1-{benzothiazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylammo)-propionamude,
R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-2-(tctrahydro-pyran-
4-ylamno)-propionamide,
(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesul fonyl-2-(tetrahydro-pyran-
4-ylarmno)-propionarmde,
(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-[(2-methoxy-ethyl)(tetrahydro-pyran-4-yl)-
amino]-3-phenylmethanesulfonyl-propionamde,

(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl }-butyl]- 2-cyclohexylarmno-3-phenylmethanesulfonyl-
propionzmde, '

(R)-N-[(S)-1{benzoxazol-2-yl-hydroxy-methyl)-butyl}-2-dimethylanmno-3-phenylmethanésulfonyl- .

propionamide,

N-cysnomethyl-3-cyclohexyl-propionamde,
N-cyanomethyl-3-(2-difluoromethoxy-phenylmethanesulfonyl)-propionamude,
3-(3cyclohexyl-propionylamino)-2-axo-5-phenyl-pentanoic acid thiazol-2-ylarmde,
3-cyclobhexyl-N-(1-fornryl-3-phenyl-propyl)-propionanude;
3-(2-diflucromethoxy-phenylmethanesulfonyl)-N-{(S)-1{5-cthyl-[1,3,4]oxadiazole-2-carbonyl)-
propyl]-propionammde,
N-{(S)-1-(benzooxazole-2-carbonyl)-propyl]-2-(2-cyano-phenylamino)-3-cyclohexyl-propionammde,
N-Cysnomethyl-3-cyclohexyl-2-(4-methoxy-phenoxy)-propionamde,
2-benzyloxy-N-cyanomethyl-3-cyclohexyl-propionamde,
{R)>-N{(S)-1<(1-benzooxazol-2-yl-methanoyl)-butyl]-2-benzyloxy-3-phenyimethanesulfonyl-
propionamude,
(R)-N-[(5)-1{1-benzooxazol-2-yl-methanoyl)-propyl]-2-methoxymethoxy-3-phenylmethanesulfonyl-
proponamide,
(S)-N-[(5)-1(1-benzooxazol-2-yl-methanoyl)-butyl]-2-hydroxy-3-phenyl-propionamde,
(R)-N-{(S)-1-(1-benzooxazol-2-yl-methanoyl)-propyl]-3-phenylmethanesulfonyl-2-
trusopropylsilanyloxy-propionamide,

o
joft



10

15

25

30

35

WO 02/098850 PCT/US02/17411

-186-

(R)-N{(S)-1-(1-benzothmzol-2-yl-methanoy])-propyl)-2-hydroxy-3-phenylmethanesvifonyl-
propionammde,

(R)-2-hydroxy-3-phenylmethanesulfonyl-N-[(S)- 1 {1-pyndazin-3-yl-methanoyl)-butyl]-propionammde,
(5)-3<{(R)-2-hydroxy-3-phenylmethanesulfonyl-propanoylamino)-2-oxo-pentanoic acid benzylarmde,
(R)-N-[(5)-1-(1-benzooxazol-2-yl-methanoyl)-propyl]-3-[2<(1,1-diflucro-methoxy)-
phenylmethanesulfonyl]-2-hydroxy-propionamide,

(R)-N-[(S5)-1<(] -benzothiazol-2-yl-methanoyl)-propyl]-3-[2-(1, 1 <hiflucro-methoxy)-
phenylmethanesulfonyl]-2-hydroxy-propionamide,
(2R,5S8)-2-[241,1-difluoro-methoxy)-phenylmethanesulfonylmethyl]-6-ethoxy-5-ethyl-morpholm-3-
one; and their corresponding N-oxides, and their prodrugs, and their protected denvatives, mdividual
150mers and mixtures of 1somers thereof, and the pharmaceutically acceptable salts and solvates (¢ g
hydrates) of such compounds and their N-oxides and therr prodrugs, and therr protected denvatives,
individual 1somers and mixtures of 1somers thereof

15 A compound of claim 14 selected from the group consisting of-
{R)-N-cyanomethyl-2-hydroxy-3-phenylmethanesulfonyl-propionarmde,
(R)-N-(1-cyano-1-thiophen-2-yl-methyl)-2-hydroxy-3-phenylmethanesulfonyl-propionamide,
(R)-N-(1-cyano-1-thiophen-2-yl-methyl)-3-[2«1,1-difluoro-methoxy)-phenylmethanesulfonyl]-2-
hydroxy-propionamde,
(R)-N-cyanomethyl-3-[2-(1,1-diflucro-methoxy)-phenylmethanesulfonyl]-2-hydroxy-propionamde,
morpholine-4-carboxyhic acid (R)-1-(cyanomethyl-carbamoyl)-2-phenylmethanesulfonyl-cthyl ester;
morpholme-4-carboxylic acid (R)-1-{cyanomethyl-carbamoyl)-2-[2(],1-difluoro-methoxy)-
phenylmethanesulfoayl]-cthyl ester;

(R)-(2-methoxy-ethyl)-carbarmc acid 1{(cyanomethyl-carbamoyl)-2-phenylmethanesulfonyl-ethyl
ester: .

(S)-diethyl-carbamic acid 1<(cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester,
(S)pyrrolidme-1-carboxyhc actd 1-{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
{S)-morpholine-4-carboxyhc acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)-4-Ethyl-piperazine-1-carboxylic acid 1-{(cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(S)-2-hydroxymethyl-pyrrohidime-1-carboxylic acid (8)-1-(cyanomethyl-carbamoyi)-2-cyclohexyl-
cthyl ester; -

(S)H2.2,2-Tnfluoro-cthyl)-carbarmc acid 1{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(SH2-hydroxyethyl)-carbamic acid 1-{(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(Tetrahydrofuran-2-ylmethyl)-carbamic acid (S)-1-{cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)-Azetidine-1-carboxylic acid 1-{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(S)-cyclopropyl-carbamc acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;



15

25

30

35

WO 02098850 PCT/US02/17411

-187-

(S)-ppendine- 1-carboxyhic acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)(2-methoxy-ethyl)-carbamic acid 1-(cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(R)-3-hydroxy-pyrrolidine-1-carboxyhe acid (S)-1-{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;
(S)-3-hydroxy-pyrrohdine-1-carboxylic acid (S)-1-{cyanomethyl-carbamoyl)-2-cyclohexyl-ethyl ester;
(S)-morpholine-4-carboxyhe acid 1-{cyanomethyl-carbamoyl)-3-cyclohexyl-propyl ester;
morpholme-4-carboxylic acid (R)-1-[(S)-1<(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-cthyl ester,

morpholine-4-carboxylic acid (R)-1-{(S)-1(1-benzooxazol-2-yl-methenoyl)-propyicarbamoyl]-2-[2-
(1,1-difluoro-methoxy)-phenylmethanesul fonyl)-cthyl ester;

morpholine-4-carboxyhic acid (R)-1-{(S)-1-(1-benzothiazol-2-yl-methanoyl)-propylcarbamoyl]-2-[2-
(1,1-ciflucro-methoxy)-phenylmethanesulfonyl]-ethyl ester;

pymrolidine-1-carboxylic acid (R)-1-{(5)-1-(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-
phenyimethanesulfonyl-cthy] ester;

dmethyl-carbamac acid (R)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-ethyl ester,

morpholine-4-carboxylic acid (R)-1-{(S)-1-(1-benzylcarbamoyl-methanoyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-ethyl ester;

morpholme-4-carboxylic acid (S)-1-{(S)-1-{oxazolo[4,5-b]pyndine-2-carbonyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-ethyl ester;

morphohne-4-carboxylic acid (8)-1-4{(S)-1-(5-ethyl-{1,3,4]Joxadiazole-2-carbonyl)-propylcarbamayi]-
2-phenylmethanegulfonyl-ethyl ester;
(S)-2-{(R)-3-{2(1,1-d1fluoro-methoxy)-phenylmethanesulfonyl]-2-hydroxy-propanoylammo} -N-
methoxy-N-methyl-butyramude,
(R)-3-{2«(1,1-crfluoro-methoxy)-phenylmethanesulfonyl]-N-((S)-1-formyl-propyl)-2-hydroxy-
propionarmde,
(R)-N-[(5)-1<(1-benzooxazol-2-yl-methanoyl)-propyl]-2-hydroxy-3-phenyl-methanesulforyl-
propionamide,

(S)-3-{3-[2<1,1-diflucro-methoxy)-phenylmethanesulfonyl]-propanoylammno} -2-oxo-pentanoic acid
benzylammde,

N-{(S)-1{1-benzooxazol-2-yl-methanoyl)-propyl]-3-[2«(],1-diflucro-methoxy)-
phenylmethanesulfonyl]-promonamde,
N-[(S)-1<1-benzooxazol-2-yl-methanoyl)-3-phenyl-propyl]-3-p-tolylmethancsulfonyl-propionamde,
3-(2-difluoromethoxy-phenylmethanesulfonyl)-N-( 1-ethyl-2,3-dioxo-3-pyrrohdin-1-yl-propyl)-
propionamide,
3-(2-diflucromethoxy-phenylmethanesulfonyl)-V-{1-ethyl-3-morpholin-4-yl-2,3-dioxo-propyl)-
propionamde,

ysd
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3-(2-difluoromethoxy-phenylmethanesulfonyl)-N-(1-ethyl-2,3-dioxo-3-prperazin-1 -yl-propyl)-
propionamde,
3-(2-diflucromethoxy-phenylmethanesulfonyl)-N-[3-(1,1-dioxo-116-thhomorpholin-4-yl)-1-ethyl-2,3-
dioxo-propyl]-propronarmde;
3-(2-dsfluoromethoxy-phenylmethanesulfonyl)-N-{1-ethyl-3-(4-methyl-sulfonyl-piperazin-1-yl)-2,3-
dioxo-propyl}-propronamnde,
3-[3-(2-diflucromethoxy-phenylmethanesulfonyl)-propionylaminoc}-2-oxo-pentanoic acid
dimethylarmde,

3-{3-(2-hfluoromethoxy-phenyimethanesulfonyl)-propionylamino]-2-oxo-pentanoic acid cyclopentyl-
ethyl-armde,

3{3-(2-difluoromethoxy-phenylmethanesulfonyl)-propionylarmno}-2-oxo-pentanoic acid
phenylarmde,

3-[3-(2-chfluoromethoxy-phenylmethanesulfonyl)-propionylamno]-2-oxo-pentanorc acid pyndm-3-
ylamide,

3-[3-(2-difluoromethoxy-phenylmethanesulfonyl)-propionylarmno]-2-oxo-pentanoic acid (tetrahydro-
pyran-4-yl)-ammde,
3-[3-(2-d1fluoromethoxy-phenylmethanesulfonyl)-propionylamino}-2-oxo-pentanoic acid (1-benzoyl-
pipendin-4-yl)-armde,
3-[3-(2-difluoromethoxy-phenylmethanesulfonyl)-promonylammno]-2-oxo-pentanoic acid (2-
morpholin-4-yl-ethyl)-armde;
(R)-N{(S)-1-(1-benzooxazol-2-yl-methanoyl)-propyl]-2-(2-nitro-phenylammno)-3-
phenylmethanesulfonyl-propionarmde,
N-{1-(benznoxazole-2-carbonyl)-propyl]-3-phenyimethanesulfonyl-2-(pynmidin-2-ylamino)-
propionamde

(R)-N-{(S)-1+(1-benzooxazol-2-yl-methanoyl)-butyl]-2(5-mitro-thiazol-2-ylamino)-3-
phenylmethanesulfonyl-propionamde,

(28S) (4,4-difluoro-2-hydroxy-5-phenyl-pentanoic acid (1(S)-cyano-3-phenyl-propyl)-armude,
N~(1(S)-cyano-3-phenyl-propyl)-2<(S)-(2-morpholm-4-yl-2-oxo-cthoxy)-4-phenyl-butyrarmude;
N-(1-(S)-cyano-3-phenyl-propyl)-2-(S)-fluoro-4-phenyl-butyranude,
N<«1S)-cyano-3-phenyl-propyl)-2,2-difluoro-4-phenyl-butyrammde,
N-(1«(S)-cyano-3-phenyi-propyl)-2-(S)-hydroxy-4-phenyl-butyramide,
N-(1-(S)-cyano-3-phenyl-propyl)-2-(R)-hydroxy-4-phenyl-butyramude,
N-(1-(S)-cyano-3-phenyl-propyl)-2-(R)-methoxy-4-phenyl-butyramude,

2,2-difluoro-5-phenyl-pentanoic acid (1-cyano-cyclopropyl)-amude,
N-<(1-(S)-cyano-3-phenyl-propyl)-4-phenyl-butyrarmde,
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2,2-difluoro-5-phenyl-pentanoic acyd ((S)-1-cyano-3-phenyl-propyl)-anude,
N-(4-cyano-1-ethryl-pipendin-4-yl)-3-cyclohexyl-propionamude,
N-(4-cyano-1-cthyl-pipendin-4-yl)-3-(2-diflucromethoxy-phenylmethanesul fonyl)-propionamde,
(S)-tert-butyl-carbamuc acid 1-{cyanomethyl-carbamoyl)-2-cyclohexyl-cthyl ester;

(R)-carbamic acid 1-(cyanomethyl-carbamoyl)-2-(2-difluoromethoxy-phenyimethanesulfonyl)-ethyl
ester;

(S)-carbamic acid 1-{cyanomethyl-carbamoyi)-2-cyclohexyl-ethyl ester;
(R)-morpholine-4-carboxylic acid 1<(1-cyano-cyclopropylcarbamoyl)-2-phenylmethanesulfonyl-ethyl
ester;

(R)-morpholme-4-carboxylic acid 1-(4-cyano-tetrahydro-pyran-4-ylcarbamoyl)-2-
phenyimethanesulfonyl-cthyl ester;
3-cyclohexyl-2-hydroxy-N-[ 1 -{oxazolo[4,5-b]pyndme-2-carbonyl)-propyl]-propionamide,
(R)-N-{1-(benzothiazole-2-carbonyl)-butyl]}-2-1sopropylarmno-3-phenylmethanesul fonyl-
propronasmude,
(R)-N-{1-(benzothiazole-2-carbonyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylammno)-propionamude,

(R)-N-{ 1 (benzothiazole-2-carbonyl)-butyl]-2-dibenzylamino-3-phenylmethanesul fonyl-propionamide,
(R)-N-{ 1<(benzothazole-2-carbonyl)-butyl}-2-dimethylarmino-3-phenylmethanesulfonyl-

propionammde, -
(R)-N-{(S)-1-(benzoxazole-2-carbenyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylamno)-propionamide,

(R)-N-{(S)-1{benzoxazole-2-carbonyl)-butyl)-2-( 1 -methyl-pipendm-4-ylamino)-3-
phenylmethanesul fonyl-propionammde,
(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyi}-2-(bis-thiophen-2-ylmethyl-ammo)-3-
phenylmethanesulfonyl-propionarmde,

(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-dibenzylammno-3-phenylmethanesulfony]-
proptonamde,
(S)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl}-2<(tetrahydro-pyran-4-ylammo)-3-thiophen-2-yl-
propionamude,
(S)-N-[(S)-1<(benzoxazole-2-carbonyl)-butyl}-2-1sopropylarmno-3-thiophen-2-yl-propionamude,
(R)-N-{ 1 -(benzotuazole-2-carbonyl)}-butyl]-3-phenylmethanesulfonyl-2(tetrahydro-pyran-4-
ylamno)-propionamude,
(R)-N-[(S)-1{benzoxazole-2-carbonyl)-butyl]-3-phenyimethanesulfonyl-2-(tetrahydro-pyran-4-
ylamino)-propionamde,
(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl])-2-1sopropylammno-3-phenylmethanesulfonyl-
propionarmide,
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(R)-N-{(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-[(2-methoxy-ethyl)-(tetrahydro-pyran-4-yl)-ammno]-3-
phenylmethanesulfonyl-propionarmde,
(R)-N-{(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-cyclohexylammno-3-phenylmethanesul fonyl-
propionamide,
(R)-N-{(S)-1<(benzoxazole-2-carbonyl)-butyl]-2-dimethylamino-3-phenylmethanesulfonyl-
propionamude,

{1S)-N-[1{benzooxazole-2-carbonyl)-butyl}-2-(S)-fluoro-4-phenyl-butyramude,
2.2-difluoro-5-phenyl-pentanoic acid [(S)-1-(benzoxazole-2-carbonyl)-butyl]-amude,
morpholine-4-carboxylic acid (S)-1{(S)-1-(benzooxazole-2-carbonyl)-propylcarbamoyl]-2-
cyclohexyl-ethyl ester;

morpholme-4-carboxylic acid (S)-2-cyclohexyl-1-{(S)-1-(oxazolo[4,5-blpyndine-2-carbonyl)-
propylcarbamoyl]-ethyl ester;

morpholine-4-carboxyhc acid ($)-2-cyclohexyl-1-[(S)-1-(5-cthyl-[1,3,4]oxaciazole-2-carbonyl)-
propylcarbamoyl]-ethyl ester;

morpholine-4-carboxyhec acid (S)-2-cyclohexyl-1-[(S)-1-(5-phenyl-[1,3,4]oxadazole-2-carbonyl)-
propylcarbamoyl}-ethyl ester;

morpholine-4-carboxylic acid (S)-1-{(S)-1-(benzooxazole-2-carbonyl)-propylcarbamoyl]-3-
cyclohexyl-propyl ester;
4-[4,4-dimethyl-2-(morpholine-4-carbonyloxy)-pentanoylarmno]-3-oxo-azepane-1-carboxylic acid
benzyl ester,

(R)-N-{(S)-1-(benzoxazole-2-carbonyl)-butyl]}-3-cyclopropylmethanesul fonyl-2-(tetrahydro-pyran-4-
ylamumno)-propionanude,
(R)-N-{1-(benzoxazole-2-carbonyl)-butyl]-2-cyclohexylamino-3-cyclopropylmethanesulfonyl-
propionarmde; _
(R)-N-[1-(benzoxazole-2-carbonyl)-butyl]-2-cycloheptylamino-3-cyclopropylmethanesulfonyl-
propionamde,
(R)-3-phenylmethanesulfonyl-N-{(S)-3-phenyl-1-(thiazole-2-carbonyl)-propyl]-2-{tetralrydro-pyran-4-
ylammno)-promonarmde,
(R)-N-[(S)-1-<{benzoxazole-2-carbonyl)-3-phenyl-propyl]-3-cyclopropylmethanesulfonyl-2-
(tetrahydro-pyran-4-ylammo)-propionamde,

(R)-3-cyclopropylmethanesulfonyl-N-[1-(5-ethyl-1,2 4-0xadiazole-3-carbonyl)-propyl]-2-(tetrahydro-
pyran-4-ylarmno)-propionamide,

(R)-3-phenylmethanesulfonyl-N-{ 1-(3-phenyl-1,2,4-oxadiazole-5-carbonyl)-propyl]-2-(tetrahydro-
pyran-4-ylamno)-propionamude,
(R)-N{1-(3-cyclopropyl-1,2,4-oxadiazole-5-carbonyl)-propyl]}-3-phenylmethenesulfonyl-2-
(tetrahydro-pyran-4-ylammo)-propionamde,
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{(R)-1-[1<(benzothiazol-2-yl-hydroxy-methyl)-butylcarbamoyl}-2-phenylmethanesulfonyl-ethyl ) -
carbamc acid tert-butyl ester;
{(R)-1-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-phenylmethanesulfonyl-ethyl} -
carbamic acid tert-butyl ester;
{(S)-1-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-thiophen-2-yl-ethyl } -carbamic
acid tert-butyl ester;
{(R)-1-{1{(benzothiazol-2-yl-hydroxy-methyl)-buty!carbamoyl]-2-phenylmethanesul fonyl-ethyl} -
carbamuc acid tert-buty] ester;
{(R)-1-[(S)-1-(benzoxezol-2-yl-hydroxy-methy!)-butylcarbamoyl]-2-phenylmethanesulfonyl-ethyl} -
carbamic acid tert-butyl ester;
{(R)-1{(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl}-2-cyclopropylmethanesulfonyl-
ethyl}-carbarmc acid tert-butyl ester;
(R)-1-{1{hydroxy-(3-phenyl-1,2,4-oxadiazol-5-yl}-methyl]-propylcarbamoyl} -2-
phenylmethanesulfonyl-ethyl)-carbamic acid tert-butyl ester;

((R)-2-cyclopropylmethanesulfonyl-1- {(S)-1-{(5-ethyl-1,2,4-oxacazo]-3-yl)-hydroxy-methyl]-
propylcarbamoyl} -ethyl)-carbamc acid tert-butyl ester,
{(R)-1-[1(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-phenylmethanesulfonyl-ethyl} -
carbamc acid tert-butyl ester;
{(R)-1-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-3-phenyl-propylcarbamoyl] -2-
cyclopropylmethanesulfonyl-ethyl } -carbamic acid tert-butyl ester;
{(R)-1{(S)-1-(hydroxy-tiuazol-2-yl-methyl)-3-phenyl-propylcarbamoyl}-2-phenylmethanesulfonyl-
ethyl}-carbarmic acid tert-butyl ester;
{(R)-1{(S)-1(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]}-2-cyclopropylmethanesulfonyl-
ethyl) -carbamic acid tert-butyl ester;

(R)-1-{1-[hydroxy-(3-phenyl-1,2 4-oxadiazoi-5-yl)}-methyl}-propylcarbamoyl} -2-
phenylmethanesulfonyl-ethyl)-carbamic acid tert-butyl ester;
((R)-2-cyclopropylmethanesulfonyl-1-{(S)-1-[(5-ethyl-1,2,4-oxadiazol-3-yl)-hydroxy-methyl]-
propylcarbamoyl} -ethyl)-carbamc acid tert-butyl ester;
{(R)-1-{1(benzoxazol-2-yl-hydroxy-methyl)-butylcarbamoyl]-2-phenylmethanesulfonyl-cthyl } -
carbarmc acid tert-butyl ester;

{(R)-1-{(S)- 1{benzoxazol-2-yl-hydroxy-methyl)-3-phenyl-propylcarbamoyl)-2-
cyclopropylmethanesulfonyl-ethyl} -carbarme acid tert-butyl ester;
{(R)-1-[(S)-1-(hydroxy-thiazol-2-yl-methyl)-3-phenyl-propylcarbamoyl]-2-phenylmethanesulfonyl-
ethyl}-carbamic acid tert-buty] ester;
(R)-2-phenylmethanesulfonyl-1-{(S)-1-[(3-cyclopropyl-1,2,4-oxadiazol-5-yl)-hydroxy-methyl]-
propylcarbamoyl}-ethyl)-carbamuic acid tert-butyl ester;
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(R)-N-[1-(Benzoxaszole-2-carbonyl)-butyl]-2-[cyclopropylmethyl(tetrahydro-pyran4-yimethyl)-
amino]-3-phenylmethanesulfonyl-propionamide,
(R)-N-[1-{benzothiazol-2-yl-hydroxy-methyl}-butyl]-2-dibenzylamno-3-phenylmethanesulfonyl-
propionarmde,
(R)-N-[1-(benzothiazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylamino)-propionamzde,
(R)-N-[1-(benzothiazol-2-yl-hydroxy-methyl)-butyl]-2-1sopropylarmno-3-phenylmethanesulfonyl-
propionanude,
(R)-N-{1(benzothiazol-2-yl-hydroxy-methyl)-butyl}-2-dimetlyylammo-3-phenylmethanesulfonyl-
propionamade,

(R)-N-{(S)-1-{benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesul fonyl-2(tetrahydro-pyran-
4-ylammo)-propionamude;

(R)-N-{(S)-1 (benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-(1-methyl-pipendm-4-ylamino)-3-
phenylmethanesulfonyl-propionanude,
{R)-N-[(S)-1(benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-(b1s-thiophen-2-ylmethyl-armno)-3-
phenyimethanesul fonyl-propionamde,
(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-dibenzylamino-3-phenylmethanesulfonyl-
propionammde,
(S)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methy!)-butyl}-2(tetrahydro-pyran-4-ylammo)-3-thiophen-2-
yl-propionammde;
S)-N-{(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-1sopropylamno-3-thhophen-2-yl-
propionanmde,
(R)N-{(S)-1-(benzaxazol-2-yl-hydroxy-methyl)-butyl]-2-1sopropylamino-3-phenylmethanesulfonyl-
propionammde,

(R)-N-{ 1(benzothiazol-2-yl-hydroxy-methyl)-butyi]-3-phenylmethancsulfonyl-2-(tetrahydro-pryran-4-
ylamino)-propionamde,
R)-N-{(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-
4-ylamino)-propionamde,
(R)-N-[(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl]-3-phenylmethanesul fonyl-2-(tetrahydro-pyran-
4-ylaruno)-propionarde,
(R)-N-{(S)-1(benzoxazol-2-yl-hydroxy-methyl)-butyl]-2-{(2-methoxy-cthyl)}(tetrahydro-pyran-4-yl)-
amno]-3-phenylmethanesulfonyl-propionamde,
(R)-N-{(S)-1-(benzoxazol-2-yl-hydroxy-methyl)-butyl}-2-cyclohexylammo-3-phenylmethanesulfonyl-
propionamide,
(R)-N-[(S)-1<(benzoxazol-2-yl-hydroxy-methyl)}-butyl]-2-dimethylamino-3-phenylmethanesul fonyl-
propionarmde,
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N-cyznomethyl-3-cyclobexyl-propionamide,
N-cyanomethyl-3-(2-difluoromethoxy-phenylmethanesulfonyl)-propionamude,
3-(3-cyclohexyl-propionylamino)-2-oxo-5-phenyl-pentanoic acid thiazol-2-ylarmde,
3-cyclohexyl-N-(1-formyl-3-phenyl-propyl)-propionanude,
3-Q2-difluoromethoxy-phenylmethanesulfonyl)-N-{(S)-1-(5-ethyl-{ 1,3,4]oxadiazole-2-carbonyl)-
propyl]-propionamde, -
N-[(S)-1-(benzooxazole-2-carbonyl)-propyl]-2<(2-cyano-phenylamno)-3-cyclohexyl-propionarmde,
N-Cyanomethyl-3-cyclohexyl-2-(4-methoxy-phenoxy)-propionamide,
2-benzyloxy-N-cyanomethyl-3-cyclohexyl-propionamide,
(R)-N{(S)-141-benzooxazol-2-yl-methanoyl)-butyl}-2-benzyloxy-3-phenylmethanesulfonyl-
propionamide,
(R)-N-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propyl]-2-methoxymethoxy-3-phenylmethenesul fonyl-
propionarmude,
(S)-N-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-butyl]-2-hydroxy-3-phenyl-propionamide,
(R)-N-{(5)-1<1-benzooxazol-2-yl-methanoyl)-propyl]-3-phenylmethanesulfonyl-2-
trusopropylsilanyloxy-propionamde,
(R)-N-(S)-1<(1-benzotmazol-2-yl-methanoyl)-propyl]-2-hydroxy-3-phenyimethanesulfonyl-
propionamide,
(R)-2-hydroxy-3-phenylmethanesulfonyl-N-[(S)-1-(1-pyndazin-3-yl-methanoyl)-butyl]-propionamide,
(S)-3-((R)-2-hydmxy-3$h£nyhneﬂumﬂfmyl-pmmoyhmmo)—2—oxo-pmtmolc acid benzylamude,
(R)-N-{(S)-1<(1-benzooxazol-2-yl-methanoyl)-propyl]-3-[2-(1,1-difluoro-methoxy)-
phenyimethanesulfonyl]-2-hydroxy-propionsmmde,
(R)-N{(S)-1-(1-benzotinazol-2-yl-methanoyl)-propyl]-3-[2(1,1-difluoro-methoxy)-

- phenylmethanesulfonyl]-2-hydroxy-propionarmde, snd

(2R.58)-2-{2<1,1-difluoro-methoxy)-phemylmethanesulfonylmethyl]-6-ethoxy-S-ethyl-morpholin-3-
one

16 A compound of claim 15 selected from the group consisting of
morpboline-4-carboxylic acid (R)-1{cyanomethyl-carbamoyl)-2-[2<(1,1-difluoro-methoxy)-
phenylmethanesulfonyl]-ethyl ester, (Compound 31),

morphohne-4-carboxylic acid (R)-1-{(S)-1-(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-ethyl ester, (Compound 11),

morpholine-4-carboxyhc acid (R)-1-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-[2-
(1,1-diflucro-methoxy)-phenylmethanesulfonyl}-ethyl ester, (Compound [4),

morpholine-4-carboxylic acid (R)-1-[(S)-1-(1-benzothiazol-2-yl-methanoyl)-propylcerbamoyl}-2-{2-
(1,1-difluoro-methoxy)-phenylmethanesulfonyl]-ethyl ester, (Compound 15),
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pymolidine-1-cerboxylic acid (R)-1-{(S)-1-(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl]-2-
phenylmethanesulfonyl-ethy] ester, (Compound 19),

dimethyl-carbamic acid (R)-1{(5)-1<(1-benzooxazol-2-yl-methanoyl)-propylcarbamoyl)-2-
phenylmethanesulfonyl-ethy] ester, (Compound 20),

morpholine-4-carboxylic acid (R)-1-[(S)-1-(1-benzylcarbamoyl-methanoyl)-propylcarbamoyl]-2
phenylmethanesulfonyl-ethyl ester, (Compound 25),

morphohine-4-carboxylic acid (8)-1-{(S)-1-(oxazolo[4,5-b]pyndine-2-carbonyl)-propylcarbamoyl]
2-phenylmethanesulfonyl-ethyl ester,

morpholine-4-carboxylic acid (S)-1-[(S)-1-(5-cthyl-{],3,4]oxadiazole-2-carbonyl)-propylcarbamoyl]-
2-phenylmethanesulfonyl-ethyl ester;

(R)-3-[2-(1,1-chfluoro-methoxy)-phenylmethanesulfonyl]-N-((S)-1-formyl-propyl)-2-hydroxy-
propionamude,

{R)-N-[(5)-1-(1-benzooxazol-2-yl-methanoy])-propyl]-2-hydroxy-3-phenyl-methanesulfonyl-
propionannde,

(S)-3-{3-{2<(1,1-d:fluoro-methoxy)-phenylmethanesulfonyl]-propanoylamino} -2-oxo-pentanoic
acid benzylamide,

(R)-N-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propyl}-2-{2-nitro-phenylammmno)-3-
phenylmethanesulfonyl-propionamude,

(R)-N-[(S)-1<{1-benzooxazol-2-yl-methanoyl)-butyl]-2-(5-mtro-thiazol-2-ylamino)-3-
phenylmethanesulfonyl-propionamde,

(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-3-phenylmethanesulfonyl-2-(tetrahydro-pyran-4-
ylammo)-propionarmde,

(R)-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-1sopropylamino-3-pheny!methanesul fonyl
propionamide,

(R)}-N-[(S)-1-(benzoxazole-2-carbonyl)-butyl]-2-[(2-methoxy-ethyl)-(tetrahydro-pyran-4-yl)-anuno}]-3-
phenylmethanesul fonyl-propionarmde,

(R)-N-{(S)-1-<(benzoxazole-2-carbonyl)-butyl]-2-cyclohexylamino-3-phenylmethanesulfonyl-
propionamide,

morpholine-4-carboxylic acid (S)-2-cyclohexyl-1-[(S)-1-(oxazolo[4,5-b]pyndine-2-carbonyl)-
propylcarbamoyl]-ethyl ester;
(5)-3-((R)-2-hydroxy-3-phenylmethanesulfonyl-propanoylamino)-2-oxo-pentanoic acid benzylamide,
(R)-N-[(S)-1-(1-benzooxazol-2-yl-methanoyl)-propyl]-3-[2-(1,1-difluoro-methoxy)-
phenylmethanesulfonyl]-2-hydroxy-propionamde

17 A pharmaceutical composition compnsing a therapeutically effective amount
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of a compound of Claxm 1 in combination with a pharmaceutically acceptable

excipient

18 A pharmaceutical composition compnising a therapeutically effective amount
5 of a compound of Claim 2 in combination with a pharmaceutically acceptable

excipient

19 A method for treating a discase 1n an ammal 1n which inhibstion of Cathepsin S
can prevent, inhibit or amehorate the pathology and/or symptomology of the
'. 10 diseage, which method compnses admmstening to the amimal a therapeutically
effective amount of compound of Claim ! or Claim 2

20 The use of 2 compound of Claim 1 or 2 in the manufacture of a medicament for
treating a disease mn an ammal 1n which Cathepsin S activity contnbutes to the
15 pathology and/or symptomology of the disease
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box I.2

Clatms Nos - 1-15,17,18 {in part)

Present claims 1-13, 17 and 18 relate to an extremely large number of
possible compounds or pharmaceutical compositions. Support within the
meaning of Article 6 PCT and/or disclosure within the meaning of Article
5 PCT 1s to be found, however, for only a very small proportion of the
compounds or pharmaceutical compositions claimed. In the present case,
the claims so lack support, and the application so lacks disclosure, that
a meaningful search over the whole of the claimed scope 1s impossible.
Consequently, the search has been carried out for those parts of the
claims which appear to be supported and disclosed, namely those parts
relating to the compounds prepared in the examples.

The scope of the claims 1-14, in as far as the expressions "prodrug" and
"protected derivatives” are concerned, is so unclear (Article 6 PCT) that
2 meaningful International Search 1s impossible with regard to these
expressions.

The applicant’s attention i1s drawn to the fact that claims, or parts of
claims, relating to inventions 1n respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This 1s
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box I 2
Claims Nos.: 1-15,17,18 (1n part)

Present claims 1-13, 17 and 18 relate to an extremely large number of
possible compounds or pharmaceutical compositions. Support within the
meaning of Article 6 PCT and/or disclosure within the meaning of Article
5 PCT 1s to be found, however, for only a very small proportion of the
compounds or pharmaceutical compositions claimed In the present case,
the claims so Tack support, and the appiication so lacks disclosure, that
a meaningful search over the whole of the ¢laimed scope 1s impossible
Consequently, the search has been carried out for those parts of the
claims which appear to be supported and disclosed, namely those parts
relating to the compounds prepared in the examples.

The scope of the claims 1-14, in as far as the expressions "prodrug" and
"protected derivatives" are concerned, 1s so unclear (Article 6 PCT) that
a meaningful International Search 1s impossible with regard to these
expressions.

The applicant’s attention 1s drawn to the fact that claims, or parts of
claims, relating to inventions 1n respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This 1s
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure
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This Intemational Search Raport has not been established in respect of certain ciaime under Article 17(2)(a]} for the following raasons.

1 ]I] Claims Noe.
bacause they relate to subject matter nat required to be ssarchad by thie Authodly, namely

Although claim 19 1s directed to a method of treatment of the human/animal

body, the search has been carried out and based on the alleged effects of the
compound/composition

2 m Claims Noe 1-15,17,18 (1n part)

becauss they relats to parts of the Internationa! Applcation that do not comply with the prescribed requiraments to such
an extent that no meaningful International Search can be carriad out, spacticaly

see FURTHER INFORMATION sheet PCT/ISA/210

s [] ciimaNoe
because they are depandent ciaims and are nol drafied in accordance with the second and third esntences of Rule 6.4({a)

Boaxll Observations where unity of invention Is lacking (Coniinuation of ltam 2 of firat sheef)

This Intemational Searching Authority found multiple irventions in this Inlemadional application, as folkwes

1 As all required addiional search fees were timaly paid by the appiicant, this Interneiional Search Report covers all
searchable claime.

2 [ ] As an searchabie ciaims coukd be searched without effort justilying an acicional fee, this Authorfty did not Invits payment
of any additonal fee

3 As only some of the required ackilional asarch fess were timely paid by the applicant, this Inlemational Search Report
covers only thoag claims for which fees were peid, specifically clalms Noe.

4 No red additonal search feas | the icant. Gon . this Inlemational Search I
[ Mo rocyre acesontsoach oo e sl iy e sppcant Consacurty Ferortis

Remark on Protest Dmmmnummmuwmmm

D No profest accompanied the payment of addiional search fese.
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Formulario PCT/ISA/210

TRATADO DE COOPERACION EM PATENTES
»CT

REPORTE DE BUSQUEDA INTERMACYIONAL
(Articulo 18 y Normas 43 y 44 PCT)

Referencia del solicitante o abogado: US2001/0082

PROCEDIMIENTO ADICIONAL: ver Notificaciétn sobre el envio del
Informe de Blsqueda Internacional (Formulario PCT/ISA/220) vy,

3i es relevante, el Puntc 5 mas abajo

Namero de referencla internacional: PCT/US02/17411
Fecha de solicitud internacional: 03/06/2002

Fecha {mas antiqua)de prioridad: 01/06/2001

Solicitante: AXYS PHARMACEUTICALS, INC.

Este Reporte de Busqueda Internacional fue eaelaborado por la
Autoridad de Basqueda y se le envia al solicitante conforme al

Articulo 18. Una copla se envia a la Oficina Internacional.

Este Reporte de Basqueda Internaclional contiene _9 hojas.
X Se adjunta demas una copla de los documentos respecto al

estado de la técnica mencionados en este reporte.

1. Base del Reporte

a. Respecto al idioma, la blisqueda internacional se hizo
sobre la base de la solicitud internacional en el i1dio-
ma en el que ésta fue presentada, en tanto bajo este

Punto no se indique otra cosa distinta.

La Biisqueda Internacional se hizo sobre la base de
una traduccién de la solicitud internacional presen-
tada ante la Autoridad (Norma 23.1 b).

b. Respecto a la secuencia nucledtida y/o de aminodcidos
revelada en la solicitud internacional, la Bisqueda
Internacional se hizo sobre la base del protocolo de

secuencia que:



esta contenido en 1la solicitud internacional en
forma escrita.

fue entregado junto con la solicitud internacional
en forma legible por computadora.

fue entregado posteriormente a la Autoridad en forma
escrita.

fue entregado posteriormente a la Autoridad en forma
legible por computadora.

Se presentd la explicacidn de que el protocolo de
secuencia escrito entregado posteriormente no va
mas alla del contenido revelado de la solicitud in-
ternacional en el momento de la solicitud.

Se presenté la explicacién de que la informaciones
contenidas en la forma legible por computadora co-

rresponden al protocolo de secuencla escrito.

X Determinadas reivindicaciones no pudieron ser someti-
das a bisqueda (ver Casilla I).

_ Defectuosa unidad de la invencidédn (ver Casilla II)

Respecto al titulo de la invencién

Se acepta el texto presentado por el solicitante.
X Esta Autoridad establecid el texto como sigue:
COMPUESTOS QUIMICOS Y COMPOSICIONES FARMACEUTICAS COMO
INHIBIDORES DE CATHEPSIN S

Respecto al resumen

_ Se acepta el texto presentado por el solicitante.

X El solicitante puede presentar su punto de vista a
la Autoridad dentro del plazo de un mes luego de la
fecha del envio de este reporte de bisqueda interna-

cional.

El siguiente dibujo se ha de publicar junto con el
resumen: Figura No. ---

como lo sugiere el solicitante.

porque el soliclitante no sugirié ninguna Figura.

porque esta Figura i1dentifica mejor la invenciédn.

>4

ninguna de las figuras.



REPORTE DE BUSQUEDA INTERNACIOMAL

Solicitud Internacional No. PCT/US 02/17411

A. CLASIFICACION DEL ASUNTO

IPC 7

CO7317/46

C07C255/29
C07C317/44
C07D263/56
CO07D277/64
C07D307/14
CO07D498/04

A61K31/16
C07C255/44
C07D205/04
C07D271/10
C07D277/82
C07D309/14
CO7F7/18

A61P19/02

C07C255/46
C07D207/08
C07D271/16
C07D295/18
C07D413/12

A61P33/06

co7C271/12
C07D211/66
C07D223/08
Cc07D295/20
C07D413/14

C07C233/31
C07C271/24
C07D239/08
C07D277/28
C07D333/24
Cc07D317/12

De acuerdo con la Clasificacidén Internacional de Patentes (IPC) o
tanto con la clasificacién nacional como con la IPC.

B. AREAS BUSCADAS

Material minimo de examen sometido a blsqueda (sistema de clasifica-
ci16n seguido por simbolos de clasificacidn):
IPC 7 cg7cC c07D CO7F A61K A61P

Documentacién buscada que no hace parte del materiral minimo de exa-
men, 81 ella pertenece a las Areas buscadas: -

Base de datos electrénica consultada durante la bdsqueda internacio-
nal (nombre de la base de datos, términos de bdsqueda usados)
EPO-Internal, CHEM ABS Data, BEILSTEIN Data, WPI Data, PAJ

Cc DOCUMENTOS CONSIDERADOS RELEVANTES

Categorda® _ Documento
A WO 00 55144 A (AXYS PHARMACEUTICALS)

21 Septiembre 2000
pigina 2 - pigina 7

A WO 0119796 A (AXYS PHARMACEUTICALS)
22 Marzo 2001

pigina 2 - pigna 4

A WO 01 19808 A (AXYS PHARMACEUTICALS)
22 Marzo 2001
pigina 2 - pigna 4

1-20

1-20

1-20

En la continuacidn del Campo C se citan otros documentos

X Ver en Rnex0 miembros de la familia de patentes



* Categorias especiales de los documentos citados:

HA'

'LII

Hol'

HPH

IITH

lxll‘

"YII

Documento que define el estado general de la técnica y que

no es considerado como particularmente relevante.

Documento anterior pero publicado en la fecha de prasentacidén
internacional o posteriormente.

documento que puede hacer aparecer dudosa la reivindicacidn

de prioridad o que se cita para establecerla fecha de publica-
ci6n de otro documento o por otra razén especial (especificada)
Documento referente a una revelacién oral, un uso, una exhibi-
clén u otros medios.

Documanto publicado antes de la fecha de presentacién interna-
cional pero después de la fecha de prioridad reivindicada.
Documento posterior publicado después de la fecha de presenta-
cién internacional o de la fecha de prioridad y que no esta en
conflicto con la solicitud pero gque se cita para comprender el
prancipio o la teoria subyacente a la invencién.

Documento de particular relevancia; la invencidn reivindicada
no puede ser considerada novedosa o no puede ser considerada
basada en una actividad inventiva cuando el documento se toma
individualmente

Documento de particular relevancia; no se puede considerar que
la invencién reavindicada involucre un paso inventivo cuando el
documento se combina con uno ¢ con varios de dichos documentos,
siendo tal combinacién obvia para las perscnas que tienen
experiencia en este campo de la técnica.

Documento miembro de la misma familia de patentes

Fecha de la conclusién de la bisqueda internacional:

14 de Enero del 2003

Fecha de envio del reporte de bGsqueda internacional:

30/01/2003

Nombre y direccidén postal de la autoridad internacional de bdsqueda:

Oficina Europea de Patentes
P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Funcionario autorizado:

English, R

i
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Bolicitud de escaneo RO usar grapas!

Por favor enviar a

SECCION DE RECEPCION DE LA UNIDAD CENTRAL

El documento adjunto debe ser 1incluido en el 4indice vy

escaneado para PHOENIX con el namero X8 SA410838 16 MA

CédigoDoc ABRSTMOD
Grupo PCTISA

Enviado por: Eva Bleijs
Fecha solicitud: 22/01/2003



Casilla IIIX
TEXTO DEL RESUMEN (continuacién del punto 5 de la 1* pigina)

La presente invenclién se reflere a compuestos de la férmula I
(en la cual X' es NHC{R!) (R*)X® o -NHX! y las otras variables

son como se definen en las reivindicaclones) y sus sales far-
macéuticamente aceptables y sus N-6xidos, ftiles como inhibi-
dores selectivos de cathepsin S, a sus usos como agentes tera-

péuticos y a 1los métodos para su preparacidn.



IMFORMACION ADICIONMAL

Continuaciédn del Punto I.2

Reivindicaclones No.: 1-15, 17, 18 (en parte)

Las presentes reivindicaciones 1-13, 17 y 18 se refieren a un
nitmero sumamente grande de posibles compuestos o composiciones
farmacéuticas. Sin embargo, sustento en el sentido del Articu-
lo 6 PCT y/0 revelacién en el sentido del Articulo 5 PCT se
puede encontrar finicamente para una muy pequefia proporclédn de
los compuestos o composiciones farmacéuticas reivindicadas. En
el presente caso las relvindlicaciones carecen de sustento en
forma tal y la solicitud carece de revelacién en forma tal que
es imposible una bisqueda coherente respecto a la totalidad
del campo © alcance reivindicado. Por tanto se ha efectuado la
bdsqueda para aquellas partes de las reivindicaciones que pa-
racen estar sustentadas y reveladas, a saber aquellas partes

referentes a los compuestos preparados en los ejemplos.

El campo o alcance de las reivindicacicnes 1-14, en lo que se
refiere a las expresiones "prodroga®™ y "derivados protegidos”,
es tan poco claro (Articulo 6 PCT) que es imposible una bas-

queda internacional coherente respecto a dichas expresiones.

Se llama la atencién del solicitante sobre el hecho de que las
relvindicaciones o las partes de las relvindicaciones referen-
tes a invenciones respecto a las cuales no se ha establecido
una btisqueda internacional no necesitan ser sometidas a un
examen preliminar internacional (Norma 66.1(e) PCT). Se le co-
munica al solicitante que normalmente la politica de la Ofici-
na Europea de Patentes al actuar como Autoridad Examinadora
Preliminar Internacional es no efectuar un examen preliminar
de asuntos que no han sido sometidos a bhsqueda. Este es el
caso independientemente de si las reivindicaclones son enmen-
dadas 0 no después del recibo del reporte de blisqueda o duran-

te cualquier procedimiento del Capitulo II.



{ Continuacién de la 1" pAgina del Formulano PCT/ISA/210)

Casilla 1
Obsarvacionas cuando clertas reivindicacionas no pudieron ser some-
tidas a bfisquada (continuaocién del Punto 1 de la primera phgina)

Este

Reporte de Biisqueda Internaclional no ha sido establecido res-

pecto a clertas reivindicaciones conforme al Articulo 17(2) (a) por
las siguientes razones:

1. X Reivindicaciones No..

porque se refieren a un tema que no es necesario que esta
Autoridad someta a bdsqueda, a saber:

Aunque la reivindicaclédn 19 se dirlge a un método de
tratamiento del cuerpo humano/animal, la bisqueda se
efectud y se fundamentd en los pretendidos efectos del

compuesto/composicidn.

Reivindicaciones No.: 1-15, 17, 18 (en parte)

porque se refieren a partes de la Solicitud Internacional que
no cumplen con los requisitos establecidos en tal grade que no
ge efectud una Blsqueda Internacional coherente, especifica-
mente:

ver INFORMACION ADICIONAL formulario PCT/ISA/210

3. _ Reivindicaciones No.:
porque son reivindicaciones dependientes y no estan redactadas
conforme a la segunda y tercera frases de la Norma 6.4(a)
Casilla II

Cbservacionses cuando falta unidad de la invencién (continuacién del
Punto 3 de la primera pigina)

Esta

Autoridad Internacional encontrdé miltiples invenciones en esta

s8olicitud internacional, a saber:

1.

Todos los honorarios adicionales de bilsqueda exigidos fueron
pagados oportunamente por el solicitante, este Reporte de
Bisqueda Internacional cubre todas las reivindicaciones
sometibles a bisaqueda

Todas las reivindicaciones sometibles a bilsqueda fueron someti-
das a bésqueda sin un esfuerzo que justifique honorarios adi-
cionales, esta Autoridad no solicitd pago de honorarlos adiclo-
nales.



Como el solicitante solamente pagé algunos de los honorarios
adicionales de bdsqueda exigidos, entonces este Reporte de Bds-
queda Internacional cubre (nicamente aquellas reivindicaciones
para las cuales se pagaron los honorarios, especificamente las
reivindicaciones No.: -

El solicitante no pagd los honorarios adicionales de bihsqueda
exigidos. Por tanto este Reporte de Bhsqueda Internacional se
limita a la invencién primeramente mencionada en las reivindi-
caciones; dicha invencién es cublerta por las reivindicaciones
No.: -

Obsaxvacionas scbre la protesta

A la protesta del solicitante se adjuntaron los honorarios de
bdsqueda adicionales

Al pago de los honorarios de bdsqueda adicionales no se le
adjunté protesta alguna
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REFORTE DE BUSQUEDA INTERMACIONAL

Informacién sobre miembros de la familia de patentes

Solicitud internacional No. PCT/US 02/17411

Documento Patente atado Fecha de Miembro(s) de la Fecha de

en ¢l reporte de biisqueda publicaoén famifia de patentes publicaadn

WO 0055144 A 21-09-2000 AU 3750700 A 04-10-2000
BG 105969 A 31-05-2002
BR 0009044 A 15-01-2002
CN 13453147 1704-2002
(Z 20013247 A3 15-05-2002
EP 1161422 A1 12-12-2001
HU 0200572 A2 29-06-2002
NO 20014483 A 01-11-2001
SK 12872001 A3 09-05-2002
TR 200103335712 22-04-2002
WO 0055144 At 21-09-2000

WO 0119796 A 22-03-2001 AU 7490900 A 17-04-2001
AU 7703300 A 17-04-2001
EP 1212302 A1 12-06-2002
WO 0119808 At 22-03-2001
WO 0119796 Al 22-03-2001
US 6492362 B1 10-12-2002

WO 0119808 A 22-03-2001 AU 7490900 A 17-04-2001
AU 7703300 A 17-04-2001
EP 1212302 A1 12-06-2002
WO 0119808 A1 22-03-2001
WO 0119796 A1 22-03-2001
US 6492362 81 10-12-2002



(12) SOLICITUD INTERNACIONAL PUBLICADA BAJO EL
TRATADO DE COOPERACION DE PATENTES (PCT)

(19) Orgamzaci6n Mundial de la Propiedad Intelectual
Oficina Internacional

OMPI
(43) Fecha de Pubhcacién Internacionsl
12 Diciembre 2002 (12 12 2002)
PCT
(10) Nimero de Pubhcacioén Internacional
WO 02/098850 A3
(51) Clasificacién Internacional de Patentes CO7C 317/46, AGIK 31/16, AGLP
15/02, AG1P 19/02, 33/06, CO7C
233/31, 255/29, 255/44, 255/46,
271/12, 271/24, 317/44, CO7D
205/04, 207/08, 211/66, 239/08,
263/56, 271/10, CO7C 271/16,
CO07D 223/08, 277/28, 277/64,
277/82, 295/18, 295/20, 333/24,
307/14, 309/14, 413/12, 413/14,
417/12, CO7C 317/46, 255/29,
317/44, A61K 31/16, CQ7C
255/44, CO7D 207/08, A6GIP
33/05, CO07C 271/12, CO7D
211/66, CO7C 233731, 271/24,
Ca7D 239/08
(21) Nimera de Solicitud Intermnacional PCT/EPQ2/17411
(22) Fecha de Presentacién Internacional 3 Jumo 2002 (03 06 2002)
(25) 1dioma de Presentacidn Inglés
(26) 1dioma de Publicacién Inglés

(30) Datos de Pnondad
60/295, 301 1 Jumo 2001 (01 06 2001) US

(71) Solicitantes para todos los Estados designados excepto US) AXYS
PHARMACEUTICALS, INC (US/US), 180 Kimball Way, South San
Francisco, CA 94080 (US), AVENTIS PHARMACEUTICALS INC
(US/US), 300 Somerset Corporate Blvd , Bndgewater, NJ 08807-2854 (US)

(72) Inventores y

(75) Inventores/Solicitantes (solo para US) GRAUPE, Michael (AT/US) 1131
Banyan Way, Pacifica, CA 94044 (US) LL Jiayan (CN/US), 888 Foster City
Blvd Foster City, CA 94404 (US) LINK, John, O (US/US), 12 Prospect Ave
San Francisco, CA 94110 (US), ZIPFEL, Sheila (US/US) Axys Pharmaceuticals
Inc 180 Kimball Way, South San Francisco, CA 94080 (US), TIMM, Andreas, P
(DE/US), 97 Bonney Court, Bnidgewater, NJ 08807 (US), ALDOUS, David, J
(US/US), 31 Dunbndge Lane, Gillette, NJ 07933 (US), THURAIRATNAM,
Sukanthim (GB(US), 6 Smoke Rise Lane, Bedminster, NJ 07921 (US)

(74) Agentes WANG, George G y otros Aventis Pharmaceuticals Inc, Via 202-
206, PO Box 6800, Bnndgewater, NJ 08807-0800 (US)



(81) Estados Designados (nacional) AE, AG, AL, AM, AT,
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,
J
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KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL,
TR, TT, TZ, UA, UG, UZ, VN, YU, ZA, ZM, ZW

(84) Estados Designados (regional) ARIPO patente (GH, GM, KE, LS, MW, MZ,
SD, SL, SZ, TZ, UG, ZM, ZW), Patente Euroasidtica (AM, AZ, BY, KG, KZ,
MD, RU, TJ, TM), Patente Europea (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, [E, IT, LU, MC, NL, PT, SE, TR), patente OAPI (BF, BJ, CF, CG,
CL CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG)

Declaracidn bajo la Regla 4 17

de relacién de inventores (Regla 4 17(1v)) solo para US
Publicada
- con reporte de biisqueda internacional

(88) Fecha de publicacién del reporte de biisqueda internacional
24 Abnil 2003

Para c6digos de dos letras y otras abreviaturas, refenirse a la “Notas de Guia sobre
Cbédigos y Abreviaturas™ que aparece al comenzo de cada nimero regular de la
Gaceta del PCT

(54) Timlo COMPUESTOS QUIMICOS Y COMPOSICIONES
FARMACEUTICAS COMO INHIBIDORES DE CATEPSINA S

(57) Extracto La presente invencidn sc¢ relaciona con compuestos de férmula (1)
(donde X' es -NHC(R')(R?)X? 0 -NHX* y las otras vanables son como s definieron
en las reivindicaciones) y sus sales y N-6xidos farmacéuticamente aceptables, utles
como 1nhibidores selectivos de catepsina S, sus usos como agentes terapéuticos y los
métodos para su elaboracién Férmula (I)



NUEVQS COMPUESTOS Y COMPOSICIONES COMO INHIBIDORES DE LAS
CATEPSINAS
LA INVENCION

Esta Solicitud esté basada en, y rervindica pnondad con respecto a la Solicitud de
Patente Provisional S N US 60/295 301, presentada el 1 de yjumo de 2001, que se incorpora
en |a presente por referencia

Esta Solicitud se refiere a compuestos y composiciones para ¢l tratamiento de
enfermedades asociadas con actividad de cisteine-proteasas, en particular enfermedades
asoctadas con actividad de catepsina S

DESCRIPCION DEL CAMPO

Las cisteina-proteasas representan una clase de peptidasas caractenzadas por la
presencia de un residuo cisteina en el sitio catalitico de la enzima Las cistefna-proteasas estin
asociadas con la degradacién y el procesamiento normales de las protefnas Sin embargo, la
actividad aberrante de 1as cisieina-proteasas, v g , como resultado del incremento de la
expresi6n o la activacién aumentada, puede tener consecuencias patolégicas En este sentido,
ciertas cisteina-proteasas estén asociadas con cierto nimero de estados de enfermedad, que
incluyen artnitis, distrofia muscular, inflamacién, 1nvasién de tumores, glomerulonefritis,
malana, enfermedad penodontal, leucodistrofia metacromética y otras Un aumento en la
actividad de catepsina S contribuye a la patologia y/o sintomatologia de cierto mimero de
enfermedades De acuerdo con ello, las moléculas que inhiben la actividad de la proteasa
catepsina S son Utiles como agentes terapéuticos en el tratamiento de tales enfermedades

SUMARIO DE LA INVENCION
Esta Sohcitud se refiere a compuestos de Férmula [

‘l

en la cual

X' es -NHC(R'YR*)X® 0 -NHX*,

X?es hidrégeno, fluoro, -OH, -OR*, -NHR" 0 -NR'"R!® y X es hidrégeno o x? y X
representan ambos fluoro,

X? es ciano, -C(R")(R®)R'S, -CRENOR?);, -CH,C(O)R'S, -CH=CHS(O)R’,
-C(OYCF1C(O)NRR’, -C(O)C(O)NRR®, -C(0)C-(0)OR?, -C(O)CH,0R?,
-C(O)CH;N(R%SO;R® 0 -C(O)C(O)R?, en cuyas férmulas R ea hidrégeno, (C)4)alquilo,

yr
|36



(Cs.10)cicloalquul(Cos)alquilo, hetero(Cs.i0)cicloalquil(Ce.s)alquilo, (Ce-10)arti{(Cos)alquulo,
hetero{Cs.10)an{Co.¢)alquilo, (Cojp)bicicloani{Cs¢)alquilo o hetero(Cs.ip)bicicloani(Cog)-
alquilo, R® es lidrégeno, hidroxi o (Ci.g)alqulo, o donde X? contiene un grupo -NR’R%, R’ y
R® Junto con el dtomo de nitrégeno al cual estdn umdos ambos, forman
hetero(Cy.10)cicloalquilo, hetero(Cs.ig)arilo o hetero(Cy.1o)bicicloanto, R’ hidrégeno o
(Ci4)alquilo y R® es udroxi o R” y R® forman juntos oxo, R'S es ludrégeno, -X*, -CF;,
-CF;CF3R’ 0 -N(R%)OR®, R? es ludrégeno, halo, (C).4)alquilo, (Cs.0)anl(Cos)alquilo o
(Cs.10)heteroanl(Co.¢)alquilo, con la salvedad de que cuando X? es ciano, entonces X es
hidrégeno, fluoro, -OH, -OR* 0 -NR''R'® y X7 es hidrégeno o X2 y X’ representan ambos
fluoro,

X* comprende un anillo heteromanociclico que contiene 4 a 7 tomos membros de
anillo o un sistema de amllos heterobicichico condensado que contiene 8 a 14 dtomos
membros de anillo y cualquier denvado carbociclico cetona, iminocetona o tiocetona de los
mismos, con la salvedad de que cuando -X* es distinto de un amllo heteromonociclico que
contiene 5 dtomos miembros de anillo, en el cual no mas de dos de los &tomos miembros de
amllo que comprende el amllo son heteroétomos, entonces X> es fluoro, -OH, -OR*, -NHR "o
-NR''R'® y X7 es hidrégeno o X y X’ representan ambos fluoro,

en la cual dentro de R, X? o X* cualquier sistema de amllos alicichico o aromético esté
msustituido o sustituido adicionaimente con 1 a 5 radicales seleccionados independientemente
de (Ci-6)alquilo, (Cyg)alquilideno, ciano, halo, {C;4)alquilo sushtwido con halo, mitro,
“X*NR'IR™, -X*NR’C(O)R ", -X*NR'?C(O)OR 2, -X*NR?C(O)NR *R?,
X*NRECNR')NR'R', -X°0R"2, -X*SR"2, -X’C(O)OR'2, -X°C(O)R'?, -X*OC(O)RY,
-X’C(O)NR'R", -X°S-(0);,N-R"R'"2, -X*NR'*$(0),R "2, -X*P(OYOR'})OR ",
-X’0P(0)-(OR'})OR"?, -X*NR'*C(O)R ", -X’S(O)R"? y -X3S(0):R" y/o 1 radical
seleccionado de -R™, -X°0ORY, -X°SR™, -X3S(O)R", -X*S-(0),R", -X°C(O)R™,
-X°C(0)OR', -X’0C(O)R', -X>°NR“R', -X*NR2C(O)R™, -X’NR"*C(O)OR",
-X’C(O)NR'R'?, -X’S(0),N-R"“R", -X’°NR'?S(0),R", -X*NR'?’C(O)NR'“R"? y
“X*NR"C(NR'*)N-R'“R?, en cuyas férmulas X* es un enlace o (Ci¢)alquileno, R' es en
cada aparici6én independientemente hidrégeno, (Cys)alquilo o (C;¢)alquilo sustituido con
halo, R" es (C).¢)alquilo o (C).g)alquilo sustiturdo con halo, y R™ es
(Ci.i0)crcloalquil(Cos)alquilo, hetero- (Cs.ig)cicloalquil{Co.a)alquilo, (Ce-10)anl(Co.s)alquilo,
hetero(Cs.10)anl(Cos)alquilo, (Cs.10)bicicloan](Cos)alquilo o
hetero(C;s.10)bicicloan](Cos)alquilo,

R! es ndrégeno o (Ci-s)alquilo y R? se selecciona de un grupo constituido por
hidrégeno, ciano, -X°NR'R', -X’NR'2C(O)R", -X*NR'2C(O)OR'%, -R"?,
XNRC(O)NRIRY, -X*N-RIC(NR')NRR'2, -X50R", -X*SR?, -X°C(O)OR"?,
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-X’C(O)RY, -X0C(O)R", -X*C(O)NR'’R*?, -X’S(0),NR'?R'?, -X°NR'?S-(0);R",
-XP(OYOR'HOR 2, -X*OP(OXOR'})ORY, -X’NR2C(O)R"?, -X*S(O)R", -X’S(O):R",
-R", _xSORIA’ _xSSRM. _sz(O)RM' X°s <0) IRM. -XSC(O)R", -XSC(O)OR”,
-X*0C(O)R", -X°NR"R'?, -X*NR'?C(O)R", -X*NR'2C(O)OR", -X’C(O)NR'?R"?,
-XS(0):N-R"“R'?, -X°NR!2$(0);R", -X*NR'’C(O)NR"R"? y -X*NR'2C(NR'})N-R'*R"?, en
cuyas formulas X°, R'2, R" y R' son como se define amba, o R' y R?, considerados junto
con el 4tomo de carbono al cual estén umdos a la vez R' y R?, forman (Cs.g)cicloalquileno o
(Cag)heterocicloalquileno, en cuyas férmulas dentro de dicho R? cualqueer heteroarlo, anlo,
cicloalquilo, heterocicloalquilo, cicloalquileno o heterocicloalquileno esti insustitwido o
susttuido con 1 a 3 radicales seleccionados independientemente de (C,.¢)alquilo,
(C1.6)alquilideno, ciano, halo, (C;4)alquilo sustituido con halo, mtro, -X*NR'?R'?,

_ "’NR”C(O)R", -XSNRHC(O)ORH, -X’NR“C(O)NR“R'Z. -XSNR"C(NR")NRHRH,
-XSOR”, _szRlz’ -XSC(O)OR“, -X’C(O)Ru, -X’OC(O)R”, -XsC-(O)N'R'zRu,
-X>S(0);NR?R"?, -X*NR'?S(0);R"?, -X°P(OXOR'})OR?, -X*OP(O)(OR'3)OR?,
-X*NR"C(O)R", -X*S(O)R", -X’S(O):R" y -X*’C(O)R", en cuyas férmulas X°, R"* y R
son como se define armba,

R? es (C1.g)alquilo 0 -C(R®)(R%XE, en cuya férmula R es hidrdgeno o (Cy.)elquilo y
X° se selecciona de -X°N-R'?R'?, -X’NR2C(O)R"?, -X°*NR*C(O)OR ",
“X’NR'?C(O)NR'?R'?, -X*NRZC(NR')NR'’R", -XOR", -X*SR"?, -X°C(O)OR"?,
-X3C(0)-R"?, -X’OC(O)R"?, -X*C(O)NR'’R "2, -X’S(0):N-R'?R"?, -X°NR'?S-(0),R",
-X*P(0)(OR'HOR", - X OP(O)(OR'})OR'?, -X*C(O)R", -X*NR'?’C(O)R", -X°S(O)R",
-X’S(O)R", -R", -X°0OR", -X*S-R™, -X’S(O)R", -X’S(0):R", -X°C(O)R", -X*C(O)OR",
-X’0C-(O)R™, -X*°NR"R", -X*NR'*’C(O)R", -X*NR'C(0O)OR", -X°C(0)-NR"R"?,
-X’S(O)zNR"Ru. -XSNR"S(O)zR“, -X"'NR“C(O)NR“R“ y -X’NRIIC(NR")NR“R'I, e
cuyas férmulas X%, R'2, R y R' son como se define amba,

R* se selecciona de -X*NR'?R'?, -X*NR'’C(O)R"?, -X*N-R'2’C(0)OR ",
-X®NR"’C(O)NR'’R"?, -X*NR'2C(NR'*)NR'?R"?, -X’0-R"?, -X*SR"?, -X°C(O)OR",
-X°C(O)R'?, -X*OC(O)R'"?, -X°C-(O)NR'’R'?, -X®S(0):NR'?R"?, -X®*NR?§(0);R 2,
-X*P(OXOR')OR ", -X*OP(O)(OR'HOR ', -X*C(O)R", -X*NR2C(O)R", -X"S(O)R ",
-X*s(O):R", -R™, -X®OR™, -X*SR", -X®S(O)R™*, -X®S(O),R", -X’C(O)R", -X°C(O)OR",
-X*OC(O)R", -X*NR"R"?, -X*NR"?C(O)R", -X*NR'2’C(O)OR", -X’C(O)NR"“R"?,
-X*S(0):NR“R"?, -X®N-R'2S(0),R", -X*NR'’C(O)NR"“R'? y -X*NR*C(NR'>)NR™R", en
cuyas férmulas X® es (C;)alquileno y X5, R'2, R" y R'* son como se define amiba, con la
salvedad de que cuando X? es ciano y X? es -OR*, donde R* se define como -R'*, entonces R
es (Cs.10)cicloalquil(C,g)alquilo, hetero- (Cj.ig)cicloalquil(C,.3)alquilo,
(Cés-10)anl(Ci4)alquilo, hetero(Cs.i0)anl(C;g)alquilo, (Cs.i0)bicicloan(Cyg)alquilo o



hetero(Cy.10)bicicloan](C; s)alquilo,
R es (Cs.10)anlo, hetero(Cs.0)anlo, (Cs.io)biciclo-anlo o hetero(Cy.o)bicicloanto,

R'7 es (Cy.0)alquilo, (Cs.i0)cicloalquil(Co.g)alquilo, hetero(Cs.jo)cicloalquil(Co s)alquilo,
(Cs-10)anl(Cog)alquilo, hetero(Cs.ig)anl(Co.g)alquilo, (Cs.i0)bicicloani(Cog)alquilo o
hetero(Cy. 10)bicicloan](Co.g)alquilo, con la salvedad de que cuando X° es ciano, entonces R'7
es (Cys)alquilo, (Ci.j0)cicloalquil(C,.g)alquilo, hetero{Cs.|0)cicloalquil(C, g)alquilo,
(Cs-10)anl(C,)alquilo, hetero(Cs.10)anl(C,.¢)alquilo, (Co.10)brcicloanl(C,.g)alquilo o
hetero(Cs.10)bicicloan](C; s)alquilo,

R'® es lidrégeno, (C1.¢)alquilo, (Cs.io)cicloalquil(Cog)alquilo,
hetero(C;.19)cicloalquil(Co g)alquilo, (Ce-10)anl(Cos)alqulo, hetero(Cs. o)ar1l(Cos)alqulo,
(Co.r0)bicicloan](Coq g)alquilo o hetero(Cg.ig)bicicloaril(Cq s)alquilo, con la salvedad de que
cuando X* es c1ano, entonces R'® es (Cy.¢)alquilo, (Cs.10)cicloalquil(Cyg)alquilo,
hetero(Cjy.10)c1cloalquil(C).)alquilo, (Ce.10)anl(Ci-s)alquilo, hetero(Cs.0)anl(C;.s)alquilo,
(Cs.10)brcicloani(C,g)alquilo o hetero(Cyp)bicicloan](C)g)alquilo, y

en la cusal dentro de R%, R%, R', R'" y R"® cualquier sistema de amillos aliciclico o
aromético estd insustituido o sustitudo adicionalmente con 1 a 5 radicales seleccionados
independientemente de (C;.¢)alquilo, (C;.s)alquilideno, ciano, halo, (C;4)alquilo sustitmido
con halo, mtro, -X’NR'?R"2, -X*NRC(O)R"?, -X*NR'2C(O)OR 2, -X*NR'2C(O)NR*R?,
-X’NRCINR')NR'?R", -X°0OR"?, -X*SR"?, -X°C(O)OR", -X°C(O)R"?, -X°OC(O)R",
-X’C(O)NR'RY, -X3S(0),NR'2R"?, -X*NR'?S(0);R 2, -X*P(O)(OR'*)OR"?,
-X30P(0)(OR')OR", -X*NR'ZC(O)R ", -X’S(O)R"?, -X°C(O)R" y -X*S(O).R" y/o 1
radical seleccionado de -R™, -X°OR™, -X*SR™, -X*S(O)R", -X’S(0),R", -X°C(O)R",
X*C(0)ORY, -X*0OC(O)R™, -X’NRR'?, -X°NR'*C(O)R", -X*NR'2C(O)ORY,
-X’C(O)NR“R"?, -X3S(0),N-R"R"?, -X*NR'?S(0):R ", -X*NR'?C(O)NR“R " y
XNRZCNR')N-R“R'?, y dentro de R® y R* cualquier resto alifitico estd msustitudo o
sustitmdo adicionalmente con 1 a 5 radicales seleccionados independientemente de ciano,
halo, mtro, -NR'?R'2, -NR'2C(O)R'?, -NR'>*C(O)OR'2, -NR'2C(O)NR'?R 2,
NRZC(NR')NR'R", -OR", -SR"?, -C(O)OR"2, -C(O)R"?, -OC(O)R 2, -C(O)NR'R™?,
-S(0):NR'R'?, -NR'2§(O);R'2, -P(O)(OR'*YOR", -OP(O)XOR'*)OR'?, -NR2C(O)R",
-S(O)R" y-S(0);R", en cuyas férmulas X°, R'?, R y R' son como se descnibe arriba, con
1a salvedad de que cuando X es c1ano y X2 es -OR*, donde R* se define como -R'*, o -NHR"®,
entonces cualquier sistema aromético de amillos presente dentro de R o R'® no esté sustitwdo
adicionalmente con halo, (Cs.jg)cicloalquilo, hetero(Ca.o)cicloalquilo, (Cs.ip)anlo,
hetero(Cs.ig)anlo, (Cs.10)bicicloarnlo o hetero(Cs-10)bicicloanlo, con la salvedad de que
solamente est4 presente una estructura biciclica de anillos dentro de R, R! o R", y los
denivados N-6x1do, derivados profarmaco, denvados protegidos, 1s6meros individuales y
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mezclas de 1sdmeros de los mismos, y las sales y solvatos farmacéuticamente aceptables de
tales compuestos y sus denvados N-6xido, derivados profirmaco, denvados protegidos,
1sémeros individuales y mezclas de 1s6meros de los mismos

Un segundo aspecto de la invencién es una composicién farmacéutica que contiene un
compuesto de Férmula I o sus denivados N-6x1do, 1s6meros individuales o mezclas de
1sémeros del msmo, o sus sales farmacéuticamente aceptables, en mezcla con uno o0 més
excipientes adecuados

Un tercer aspecto de la invencién es un método para tratar una enfermedad en un
ammal en el cual la Inhibicién de la catepsina S puede prevemr, inhibir o mejorar la patologia
y/o la sintomatologfa de la enfermedad, método que comprende administrar al amimal una
cantidad terapéuticamente eficaz de un compuesto de Férmula I o un denvado N-6xido,
1sémero individual o mezclas de 1s6meros del mismo, o una sal farmacéuticamente aceptable
del mismo

Un cuarto aspecto de la invencion es el proceso para preparar compuestos de Férmula
I y sus denvados N-6x1do, derivados profirmaco, denivados protegidos, 1sémeros individuales
y mezclas de 1s0meros de los mismos, y las sales farmacéuticamente aceptables de los
mismos

DESCRIPCION DETALLADA DE LA INVENCION

Definiciones

A no ser que se indique ofra cosa, se definen los términos siguentes utilizados en la
memoria descriptiva y en las retvindicaciones para los propdsitos de esta Solicitud, y tienen
los significados siguientes

"Alicichco” significa un resto caracternizado por la disposicién de los dtomos de
carbono en estructuras cerradas de anillos no arométicos que tienen propiedades que se
asemejan a las de los alifihcos y pueden ser saturados o parcialmente 1nsaturados con dos o
més enlaces dobles o triples

"Ahfético" sigmfica un resto caracterizado por una disposicién de cadena lineal o
ramificada de los dtomos de carbono constituyentes y puede ser saturado o parcialmente
insaturado con dos o miés enlaces dobles o tnples

"Alquilo", representado por s{ mismo, significa un radical ahifatico lineal o ramficado,
saturado o insaturado, que tiene el nimero de 4tomos de carbono indicado (v g, (C).¢)alquilo
incluye metilo, etilo, propilo, 1sopropilo, butilo, sec-butilo, 1sobutilo, terc-butilo, vinilo, alilo,
1-propenilo, 1sopropenilo, 1-butenilo, 2-buterulo, 3-butemilo, 2-metilalilo, etimlo, 1-propinilo,
2-propinilo, y anélogos) Alquilo representado junto con otro radical (v g como en
arilalquilo) sigmifica un redical alifitico bivalente Iineal o mmuficado, saturado o msaturado,
que tiene el niimero de 4tomos indicado o, cuando no se indica itomo alguno, significa un



enlace (v g., (Cs-10)ani(Co-3)alquilo incluye fenilo, bencilo, fenetilo, 1-femletilo,
3-femlpropilo, y andlogos)

"Alquileno”, a no ser que se indique otra cosa, significa un radical alifético bivalente
hneal o ramificado, saturado o insaturado, que tiene el mimero de 4tomos de carbono indicado
(v g, (Ci¢)alquileno incluye metileno (-CH;-), etileno (-CH,CH>-), tnmetileno
(-CH2-CH,CHj>-), tetrametileno (-CH;CH2CH2CH>-), 2-butenileno (-CH;CH=CHCHa-),
2-menltetrametileno (-CH2CH(CH;)CH,CH,-), pentametileno (-CH2CH,CH;CH,;CH3-) y
anilogos)

"Alquihdeno” mignifica un radical alifitico bivalente lineal o ramificado, saturado o
msaturado, que tiene el nimero de dtomos de carbono 1ndicado (v g (C,.¢)alquilideno incluye
metilideno (=CHz), etihdeno (=CHCH)3), 1sopropilideno (=C(CH,);), propiideno
(=CHCH,CHj,), ahlideno (=CH CH=CHj3), y anilogos)

"Amino" significa el radical -NH; A no ser que se indique ofra cosa, los compuestos
de la invenci6n que contienen restos amino incluyen denvados protegidos de los mismos
Grupos protectores adecuados para restos amino incluyen acetilo, ferc-butoxicarbonilo,
benciloxicarbonilo, y anélogos

"Animal" incluye humanos, mamiferos no humanos (v g , perros, gatos, conejos,
bovinos, caballos, ovejas, cabras, cerdos, ciervos, y anilogos) y no mamiferos (v g, aves, y
anilogos)

"Aromitico” significa un resto en el cual los 4tomos constituyentes forman un sistema
de anillo nsaturado, en el cual todos los 4tomos del sistema de anillos presentan hibndacién
sp® y el nimero total de electrones p1 es 1gual a 4n+2

“Anlo" significa un ensamblaje de amilos monociclico o biciclico condensado que
contiene el nimero total de 4tomos de carbono del anillo indicados, en el cual cada amllo estd
constituido por 6 4tomos de carbono del amllo y es aroménico o, cuando estd condensado con
un segundo anillo, forma un ensamblaje aromético de amllos Por ejemplo, (Cs-jp)anlo
opcionalmente sustitmido tal como se utthiza en esta Solicitud incluye, pero sin caracter
limitante, bifeml-2-1lo, 2-bromofenilo, 2-bromocarbomifenilo, 2-bromo-5-fluorofenilo,
4-terc-butilfenilo, 4-carbamonlfemlo, 4-carboxi-2-mtrofenilo, 2-clorofenilo, 4-clorofemlo,
3-clorocarbomilfenilo, 4-clorocarbomilfenilo, 2-cloro-4-fluorofenilo, 2-cloro-6-fluorofenilo,
4-cloro-2-nitrofenilo, 6-cloro-2-mtro-fenilo, 2,6-dibromofemlo, 2,3-diclorofenulo,
2,5<diclorofenilo, 3,4-diclorofenilo, 2-diflucrometoxifenilo, 3,5-dimetiifenilo,
2-etoxicarbomiifenilo, 2-fluorofenlo, 2-yodofemlo, 4-1sopropilfenilo, 2-metoxifenilo,
4-metoxifenilo, 2-metilfenilo, 3-metilfenilo, 4-metilfenilo, 5-metil-2-mtrofenilo,
4-metilsulfonilfenilo, naft-2-1lo, 2-mtrofenilo, 3-nitrofenilo, 4-mtrofemlo,
2,3,4,5,6-pentaflucrofenilo, ferulo, 2-tnfluorometoxifeniio, 3-trnfluorometoxifenilo,



4-tnfluorometoxifenilo, 2-tnfluorometilfenulo, 3-trnfluorometilfenlo, 4-tnfluorometilfentlo,
2-tnfluoromenlsulfamlifemilo, 4-tnfluorometilsulfamifenilo, y andlogos (Cs.p)anlo
opcionalmente sustituido, tal como se utiliza en esta Solicitud, incluye 3-acetilfenulo,
3-terc-butoxicarbomlaminometilfemlo, bifeml-4-1lo, 3-hidroxifemlo, 4-ludroxifemlo,
3-metoxifenilo, naft-2-1lo, 3-fenox:fenilo, femlo, y andlogos

"Bicicloanlo” sigmfica un ensambiaje biciclico de amllos que contiene el mimero de
dtomos de carbono del anillo indicados, en el cual los amllos estén enlazados por un enlace
simple o condensados y al menos uno de los amllos que comprende el ensamblaje es
arométco, y cualquier denvado carbocichco cetona, tiocetona o iminocetona del mismo (v g,
{Cs.10)b1cicloanlo incluye ciclohexilfenilo, 1,2-dihidronafhlo, 2,4-dioxo-1,2,3,4-tetralndro-
naftilo, indanilo, indenilo, 1,2,3,4-tetralidronaftilo, y anilogos)

"Carbamoflo” significa el radical -C(O)NH; A no ser que se indique otra cosa, los
compuestos de la invencidn que contienen restos carbamoflo incluyen derivados protegidos de
los mismos Grupos protectores adecuados para restos carbamoilo incluyen acenlo,
terc-butoxicarbonilo, benciloxicarbonlo, y anélogos, y tanto los denvados no protegidos
como los denvados protegidos estin comprendidos dentro del alcance de la invencién

"Dernivado carbociclico cetona” sigmifica un denvado que contiene el resto -C(O)-

"Carbox1" significa el radical -C(O)OH A no ser que se ndique otra cosa, los
compuestos de la invencién que contienen restos carboxi incluyen denivados protegidos de los
mismos Grupos protectores adecuados para restos carboxi incluyen bencilo, terc-butilo, y
anélogos

"Cicloalquilo" sigmifica un ensamblaje de aniflos monociclico, biciclico condensado o
policiclico puenteado saturado o parcialmente insaturado, que contiene el mimero de dtomos
de carbono ndicado, y cualquier denvado carbociclico cetona, tiocetona o iminocetona del
musmo (v g , (Cs-10)cicloalquilo incluye ciclopropile, ciclobunlo, ciclopentilo, ciclohexilo,
ciclohexentlo, 2,5-ciclohexadienilo, biciclo[2 2 2]Joctlo, adamantan-1-1lo, decaidronafhlo,
oxociclohexilo, dioxociclohexilo, tiociclohexilo, 2-oxobiciclo[2 2 1]hept-1-1lo, y anélogos

"Cicloalquileno™ significa un amllo monociclico o un ensamblaje policiclico de amllos
puenteado bivalente, saturado o parcialmente msaturado, que contiene el mimero de itomos
de carbono del anillo indicados, y cualquer derivado carbociclico cetona, tiocetona o
iminocetona del mismo Por ejemplo, el caso en que "R' y R? junto con el 4tomo de carbono
al cual estén umdos a la vez R! y R? forman (Css)cicloalquileno™ incluye, pero sin caricter
limitante, lo sigmiente
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"Enfermedad” incluye especificamente cualquier condicién malsana de un ammal o
parte del mismo e incluye una condici6n morbosa que puede estar causada por, o que puede
ser incidencia de, una terapia médica o veterinana aplicada a dicho ammal, es decir, los
"efectos secundanos” de dicha terapia.

“Halo" sigmifica fluoro, cloro, bromo o yodo

“Alquilo sustituido con halo", como un grupo aislado o parte de un grupo mayuvr,
significa “alquilo” sustitwido con uno o més stomoas “hala", como se definen dichos términos
ca esta Solicitud Alquulo sustituido con halo incluye haloalquilo, dihaloalquilo,
trihaloaiquilo, perhaloalquilo y anilogos (v g (Ci.3)alqulo sushtuido con halo ncluye
clorometilo, diclorometilo, difluorometilo, tnflucrometilo, 2,2,2-tnfluoroetilo, perfluoroetilo,
2,2,2-tnfluoro-1,1-dicloroetilo, y andlogos)

"Resto heteroatémicoe” incluye —-N=, -NR-, -O-, -8- 0 -§(O),-, donde R es hidrégeno,
(C,-s)alquilo o un grupo protector

"Heterocicloalquileno” sigmfica cicloalquileno, como se define en esta Solicitud, con
la condici6n de que uno o més de los dtomos de carbono miembros del amllo indicados esté
reemplazado por un resto heteroatdmico seleccionado de —-N=, -NR-, -O-, -S- 0 -§(0);-,
donde R es udrégeno o (Ci.¢)alqulo Por ejemplo, el caso en que "R' y R? junto con el dtomo
de carbono al cual estin umdos a la vez R' y R? forman hetero(Cs.g)cicloalquilo” incluye, pero
sin cardcter limitante, lo siguiente

5 0O O 0
) N &%

donde R es hidrégeno, (Cy.g)alquilo, o un grupo protector

"Heteroanlo" significa anlo, como se define en esta Solicitud, con la condicién de que
uno o mis de los &tomos de carbono del anillo indicados estin reemplazados por un resto
heteroatémico seleccionado de -N=, -NR-, -O ¢ -S-, donde R es hidrégeno, (C,g)alquilo, un
grupo protector o representa la valencia libre que sirve como punto de unién a un nitrdgeno
del anillo, y cada amllo estd constituido por 5 § 6 dtomos de amllo Por ejemplo,
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hetero(Cs.10)anlo opcionalmente sustitiido tal como se utiliza en esta Solicitud incluye, pero
sin carfcter limitante, 4-amino-2-hidroxipinmidin-5-1lo, benzotiazol-2-1lo,
1H-benzoimidazol-2-1lo, 2-bromopind-5-1lo, 5-bromopind-2-ilo, 4-carbamoiltiazol-2-1lo,
3-carboxipind-4-1lo, 5-carboxi-2,6-dimetilpind-3-ilo, 3,5-dimetihisoxazol-4-ilo,
S-etox1-2,6-dimetilpind-3-ilo, 5-fluoro-6-mdroxipinmadin-4-ilo, fur-2-1lo, fur-3-ilo,
5-hidrox1-4,6-dimetilpirid-3-ilo, 8-ludroxi-5,7-dimetilquinolin-2-tlo,
S-hidroximetilisoxazol-3-1lo, 3-hidroxi-6-metilpind-2-1lo, 3-ludroxipind-2-ilo,
1H-imidazol-2-1lo, 1H-imidazol-4-1lo, 1 H-mndol-3-1lo, 1sotiazol-4-1lo, 1so0xazol-4-1lo,
2-meti}fur-3-1lo, 5-metilfur-2-1lo, 1-metil-1 A-1midazol-2-1lo, 5-metil-3-H-1midazol-4-1lo,
5-metilisoxazol-3-1lo, 5-metil-2H-pirazol-3-1lo, 3-metilpind-2-1lo, 4-metilpind-2-ilo,
5-metilpind-2-1lo, 6-metilpind-2-1lo, 2-metilpind-3-ilo, 2-metiltiazol-4-1lo, 5-nitropind-2-ilo,
2H-pirazol-3-ilo, 3H4-pirazol-4-1lo, pindazin-3-ilo, pind-2-ilo, pind-3-ilo, pind-4-ilo,
5-pind-3-11-2H-[1,2,4]tiazol-3-1lo, pinmidin-4-1lo, pinmidin-5-ilo, 1H-pirrol-3-ilo,
qumolhin-2-ilo, 1 H-tetrazol-5-1lo, tiazol-2-1lo, tiazol-5-1lo, tien-2-1lo, ien-3-1lo,
2H-1,2,4]tnazol-3-1lo, 3H-[1,2,3]tnazol-4-1lo, 5-trfluorometilpirid-2-ilo, y andlogos Grupos
protectores adecuados incluyen terc-butoxicarbomlo, benciloxicarbomlo, bencilo,
4-metoxibencilo, 2-mtrobencilo, y andlogos Hetero{(Cs.jo)anlo opcionalmente sustitwido tal
como se utiliza en esta Solicitud para definir R* incluye benzofur-2-1lo, fur-2-lo, fur-3-ilo,
pind-3-1lo, pind-4-1lo, quinol-2-ilo, quinol-3-1lo, tien-2-1lo, tien-3-1lo, y andlogos
"Heterobicicloanlo" significa bicicloanlo, como se define en esta Solicitud, con la
condic16n de que uno o més de los dtomos de carbono del amllo indicados estén reemplazados
por un resto heteroatémico seleccionado de -N=, -NR-, -O- o -S-, donde R es hidrégeno,
(Ci.¢)alquilo, un grupo protector o representa la valencia hibre que sirve como el punto de
umién a un mtrégeno del amillo, y cualquier denvado carbociclico cetona, tiocetona o
mminocetona del mismo Por ejemplo, hetero(Cy.ip)bicicloanio opcionalmente sustituido tal
como se utihza en esta Solicitud incluye, pero sin cardcter hmitante,
2-amino-4-oxo-3,4-dihidropteridinil-6-1lo, y andlogos En general, el término
heterobicicloanlo tal como se utiliza en esta Sohicitud mncluye, por ejemplo,
benzo[ 1,3]dioxol-5-1lo, 3,4-dihidro-2H-[1,8]naftindin-1lo, 3,4-dildro-2 H-quinolimlo,
2,4-d1ox0-3,4-dimdro-2H-quinazolmilo, 1,2,3,4,5,6-exaldro[2,2")-bipindin-ilo,
3-ox0-2,3-dihidrobenzo[ 1,4]oxazinilo, §,6,7,8-tetrahidroquinolinilo, y anflogos
"Heterocicloalquilo” significa cicloalquilo, como se define en esta Sohcitud, con la
condicidn de que uno o mas de los dtomos de carbono del amllo indicados estdn reemplazados
por un resto heteroatémico seleccionado de -N=, -NR-, -O- 0 -S-, donde R es hidrégeno,
(Cis)alquilo, un grupo protector o representa la valencia libre que sirve como el punto de
urén a un mtrégeno de amllo, y cualquier denvado carbociclico cetona, tiocetona o
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iminocetona del mismo (v g, el térmno hetero(Cs 1o)cicloalquilo incluye imidazohidirulo,
morfolinilo, piperazinilo, pipendilo, pirohidinilo, pimolinilo, quinuchidinilo, y andlogos)
Grupos protectores adecuados mncluyen zerc-butoxicarbomlo, benciloxicarbomlo, bencilo,
4-metoxibencilo, 2-mtrobencilo, y andlogos Tanto los denvados no protegidos como los
denivados protegidos estin comprendidos dentro del alcance de la invencién

"Anillo heteromonociclico" significa un ensamblaje de anillos monocichco saturado o
parcialmente insaturado que tiene el niimero de dtomos de carbono del anillo indicados, como
ge define en esta Sohcitud, con la condic1én de que uno o més de los 4tomos de carbono del
anillo indicados estin reemplazados por uno o m4s heterodtomos seleccionados de -N=,
-NY’-, -O- 0 -S-, donde Y* es hidrégeno, alquilo, anlo, anlalquilo, -C(=0)-R", -C(=0)OR" o
-SO;R™

“Anillo heterobiciclico” significa un amlle biciclico condensado o policiclico
puenteado, saturado o parcialmente insaturado, que tiene el nimero de dtomos de carbono del
anullo indicados, como se define en esta Solicitud, con la condicién de que uno o més de los
dtomos de carbono del an:llo indicados estén reemplazados por uno o més heteroitomos
seleccionados de -N=, -NY>-, -O- 0 -S-, donde Y’es hidrégeno, alquilo, anlo, anlalquilo,
-C(=0)-R", -C(=0)-OR!* 0 -SO,R"*

"Hidrox1" significa el radical -OH A no ser que se indique otra cosa, los compuestos
de la invencién que contienen radicales hidroxi incluyen derivados protegidos de los mismos
Grupos protectores adecuados para restos hidroxi incluyen bencilo y andlogos

“Denvado immocetona” significa un denivado que contiene el resto -C(NR)-, donde R
es ludrdgeno o (C;.)alquilo

"[sémeros” sigmfican compuestos de Férmula I que tienen férmulas moleculares
1dénticas pero difieren en la naturaleza o secuencia de enlace de sus dtomos o en la
disposicién de sus dtomos en ¢l espacio Los 130meros que difieren en 1a dusposicién de sus
dtomos en ¢l espacio se denominan "estereoisémeros” Los estereoisémeros que no son
imégenes especulares uno de otro se denomman "diasterecisémeros” y los estereoisoméros
que son 1mégenes especulares no superporubles s¢ denominan "enantidmeros” o a veces
"1s6meros 6pticos” Un dtomo de carbono enlazado a cuatro sustituyentes no 1dénticos se
denomina un "centro quiral” Un compuesto con un centro quiral tiene dos formas
enantiémeras de quiralidad opuesta y se denomina una "mezcla racémica” Un compuesto que
tiene méis de un centro quiral tiene 2™ pares enantioméncos, donde n es el nimero de centros
quireles Los compuestos con més de un centro quiral pueden existir como un
diastereoisémero individual o como una mezcla de diastereoisémeros, denominada una
"mezcla diastereqisémera” Cuando esth presente un solo centro quiral, un estereoisémero
puede caractenzarse por la configuracidn absoluta de dicho centro quiral La configuracién
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absoluta hace referencia a la disposicién en el espacio de los sustituyentes umidos al centro
quiral Los enantiémeros se caractenzan por la configuracidn absoluta de sus centros quirales
y se descnben por las reglas de secuenciacion R y S de Cahn, Ingold y Prelog Las
convenciones para la nomenclatura estereoquinmca, los métodos para la determmacidn de la
estereoquimica y la separacién de estereoisémeros son bien conocidos en la técmica (v g
véase "Advanced Organic Chemustry”, 4* edicién, March, Jerry, John Wiley & Sons, Nueva
York, 1992) Debe entenderse que los nombres y las 1lustraciones utilizados en esta Solicitud
para describir los compuestos de Férmula I tienen por objeto abarcar todos los
estereoisdmeros posibles Asf, por ejemplo, debe entenderse que el nombre
N-{1-(1-benzotiazo}-2-1l-metanoil)-proml]-2-ludroxi-3-femilmetanosulfoml-propionarmda
incluye (S)-N-[1-(1-benzotiazol-2-11-metanoil)-propil]-2-ludroxi-3-femimetanosulfonil-
propionarmda, (R)-N-[1-(1-benzotiazol-2-1-metano1l)-propil]-2-hidroxi-
3-femimetanosulfoml-propionamida, (R)-N-[(S)-1-(1-benzotiazol-2-11-metanoil)-propil]-
2-hidrox1-3-femimetanosulfonil-propionamida,
(S)-N-[(R)-1-(1-benzotrazol-2-11-metanoil)-propil]-2-hidroxi-3-femimetanosulfon:l-
propionamida, (R)-N-[(R)-1-(1-benzotiazol-2-11-metanoil)-propil]-
2-hidroxi-3-fenlmetanosulfoml-propionarmida,
N-(S)-1-(1-benzotiazol-2-11-metanoil)-propil]-2-hidroxi-3-femimetanosulfonil-propionamida,
N-[(R)-1-(1-benzotiazol-2-1l-metanoil)-propil]-2-ludroxi-3-fenilmetanosul fonil-propionamida,
(S)-N-[(S)-1-(1-benzotiazol-2-1l-metanoil)-propil]-2-hidroxi-3-feniimetanosulfonil-
propionamida, y cualquier mezcla, racémica o de otro tipo, de los mismos

"Derivado cetona” sigmfica un denvado que contiene el resto -C(O)- Por ejemplo, en
esta Solicitud X puede ser 2-acetoxiazetidin-3-1lo El "derivado cetona carbo-cichico” de este
ejemplo de X* serfa 2-acetoxi-4-oxoazetidin-3-1lo (véase Tabla 3, C32)

"Nitro” significa el radical -NO;

"Opcional” u "opcionalmente” sigrufica que el suceso o circunstancia descnto a
continuacién puede ocurnir o no, y que la descnipeién incluye casos en los cuales el suceso o
circunstancia ocurre y casos en los que no lo hace Por ejemplo, la frase "en la cual dentro de
R? y R* cualquier sistema de amllos alicichco o aromético puede estar sustituido
adicionalmente con 1-5 radicales " sigmfica que R? y R* pueden estar sustitwidos o no para
caer dentro del alcance de la invencién

"Oxoalquilo” significa alqulo, como se define armba, en el cual uno del niimero de
&tomos de carbono indicado esti reemplazado por un grupo oxigeno (-O-), v g.,
ox0(C;.¢)alquilo mncluye metoximetilo, etc

"Denvados N-6x1do" sigmfica denvados de compuestos de Férmula I en 1a cual los
nitrégenos se encuentran en un estado oxidado (es decir, O-N) y que poseen la actividad
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farmacoldégica deseada

La “patologla” de una enfermedad sigrufica |a naturaleza esencial, las causas y el
desarrollo de la enfermedad, asf como los cambios estructurales y funcionales que son
resultado de los procesos de 1a enfermedad

"Farmacéuticamente aceptable" sigmfica aquello que es 1itil en la preparacién de uns
composicién farmacéutica que es generalmente segura, no téxica y que no es indeseable
brolégicamente nm desde ningiin otro punto de vists, e incluye aquello que es aceptable para
uso veterinano asi como para uso farmacéutico humano

"Sales farmacéuticamente aceptables” sigrufica sales de los compuestos de Férmula I
que son aceptables desde el punto de vista farmacéutico, como se define arnba, y que poseen
Ia actividad farmacolégica deseada. Dichas sales incluyen sales de adicién de 4cido formadas
con écidos morgimcos tales como 4cido clorhidrico, Acido bromhidnco, 4cido sulfiinco, dcido
nitrico, fcido fosfénco, y andlogos, o con &cidos orghnicos tales como cido acético, dcido
propiémco, dcido hexanoico, dcido heptanoico, dcido ciclopentanopropiénico, dcido ghcohico,
Acido pinivico, acido lactico, dcido malénico, dcido succimco, 4cido mélico, d4cido maleico,
écido fuménco, 4cido tartanco, cido citrico, dcido benzoico, dcido
o-(4-hdroxibenzoil)benzoico, 4ci1do cindmico, dcido mandélico, 4cido metanosulfénico, &cido
etanosulfdnico, dcido 1,2-etanodisulfénico, dcido 2-hidroxietanosulfénico, dcido
bencenosulfénico, dcido p-clorobencenosulfdnico, dcido 2-naftalenosulfémco, 4cido
p-toluenosulfémico, 4cido canfosulfénico, 4cido 4-metilbiciclo[2 2 2]oct-2-eno-1-carbox{lico,
dcido glucoheptdnico, 4cido 4,4'-metilenobis(3-hidroxi-2-eno-1-carboxilico), dcido
3-fenlpropi6nico, dcido tri-metilacético, écido terc-butilacético, dcido launl-sulfiinco, d4cido
glucénico, dcido glutdmico, derdo hidroxinaftoico, 4cido salicilico, dcido estednco, dcido
mucdnico y andlogos

Las sales farmacéuhcamente aceptables incluyen también sales de adicidn de base que
pueden formarse cuando los protones écidos presentes son capaces de reaccionar con bases
morgAnicas u organicas Bases inorganicas aceptables incluyen hidréxido de sodio, carbonato
de sodio, hidréxido de potasio, idréxido de alurmmio e hidréxido de calcio Bases orgénicas
aceptables incluyen etanolamina, dietanolamina, tnetanolamina, trometamina,
N-mehlglucamina y andlogas

"Profirmaco" sigmfica un compuesto que puede convertirse in vivo por medios
metsbdlicos (v g. por ludréhsis) en un compuesto de Férmula I Por ejemplo, un éster de un
compuesto de Férmula 1 que contiene un grupo hidrox: puede ser convertible por hidrélisis i
vivo en la molécula onginaria Alternativamente, un éster de un compuesto de Férmula I que
contiene un grupo carboxi puede ser convertible por hudrdlisis 1n vivo en la molécula
onginana Esteres adecuados de compuestos de Férmula I que contienen un grupo hidroxy,
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son por ejempla acetatos, citratos, lactatos, tartratos, malonatos, oxalatos, salicilatos,
propionatos, succinatos, fumnratos, maleatos, metileno-bis-b-hidroxinaftoatos, gentsatos,
1setionatos, di-p-toluoiltartratos, metanosulfonstos, etanosulfonatos, bencenosulfonatos,
p-toluenosulfonatos, ciclohexilsulfamatos y quinatos Esteres adecuados de compuestos de
Férmula 1 que contienen un grupo carboxi son, por ejemplo, los descnitos por FJ Lemweber,
Drug Metab Res, 1987, 18, pagina 379 Una clase especialmente ttil de ésteres de
compuestos de Férmula 1 que contienen un grupo hidroxi, pueden formarse a partir de restos
dcidos seleccionados de los descnitos por Bundgaard et al ,J] Med Chem , 1989, 32, pigina
2503-2507, e incluyen (aminometil)}-benzoatos sustituidos, por ¢jemplo,
dialquilamino-metilbenzoatos en los cuales los dos grupos alquilo pueden estar umdos uno a
otro y/o interrumpidos por un dtomo de oxigeno o por un dtomo de mtrégeno opcionalmente
sustituido, v g un dtomo de mirégeno alqulado, més especiailmente
(morfolino-meti)benzoatos, v g 3- 0 4-(morfolinometil}benzoatos, y (4-alquilpiperazin-1-1l)-
benzoatos, v g 3- o 4-(4-alquilpiperazin-1-1l)benzoatos

"Denvados protegidos” sigmfica denvados de compuestos de Férmula I en los cuales
uno o mis sihos reactivos estdn bloqueados con grupos protectores Los denivados protegidos
de compuestos de Férmula I son titiles en la preparacién de compuestos de Férmula I o
pueden ser en s mismos individuales activos de 1a catepsina S Una lista exhaustiva de grupos
protectores adecuados puede encontrarse en T W Greene, Protecting Groups in Organic
Synthesis, 3" edicién, John Wiley & Sons, Inc 1999

“Cantidad terapéuticamente eficaz” sigmfica aquella cantidad que, cuando se
adrmnistra a un ammal para tratar una enfermedad, es suficiente para producir dicho
tratarniento para la enfermedad

“Denvado tiocetona” significa uan denvado que contiene el resto -C(S)-

“Tratamiento” o "terapia” sigmfica cualquier administracibén de un compuesio de la
presente mvencién e incluye
(1)  prevencidn de la aparicién de la enfermedad en un ammal que puede estar
predispuesto para la enfermedad pero no expenimenta o exhibe todavia la patologia o
sintomatologia de la enfermedad,
(2) mhbicién de la enfermedad en un animal que estd expenmentando o exhibiendo la
patologia o sintomatologia de la enfermedad (es decir, detencién del desarrollo ulterior de la
patologia y/o sintomatologia), o
(3) mcjorade la enfermedad en un ammal que esté experimentando o exhibiendo la
patologia o sintomatologia de la enfermedad (es decir, reversién de la patologia y/o
sintomatologia)

143
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Nomenclatura

Los compuestos de Férmula 1 y los compuestos intermedios y matenales de purtida
ublizados en sn preparacidn se nombran de acuerdo con las reglas de nomenclatura de la
IUPAC en las cuales los grupos caracteristicos tenen pnondad decreciente para su citacién
como el grupo prnincipal como sigue Acidos, ésteres, amidas, y andlogos Altemnativamente,
los compuestos se nombran conforme a AutoNom 4 0 (Beilstein Information Systems, Inc )
Por ejemplo, un compuesto de Férmula I en 1a cual X2 es hidroxi, R? es
feniimetanosulforiimetilo y X' es -NHC(R'XR?)X’ (en cuya fsrmula R' es hidrégeno, R es
etiloy X3 es 1-benzotiazol-2-1 |-metanoilo), es decir, un compuesto que tiene la estructura

siguiente
033

H a

T,

se nombra (R)-V-[(S)-1-(1-benzotiazol-2-1]-metanoil)-propil]-2-hidroxi-3-feniimetano-
sulfomlpropionamida
Realizaciones Actualmente Preferidas

S1 bien el alcance de la invencién se expone en el Sumano de la Invencién, se
preficren ciertos aspectos de la invencidn Por ¢jemplo, se prefiere un compuesto de Férmula

L
L]
xl
::’JT
xl'

[+

en la cual

X' es -NHC(R')R?)X? o -NHCH(R)C(O)R”,

X2 es drégeno, fluoro, -OH, -OR*, -NHR'® 0 -NR'"'R"® y X” es hidrégeno o X2 y X’
representan ambos fluoro,

X? es ciano, -CR'YRYR'S, -CR%)(OR®),, -CH.C(O)R'S, -CH=CHS(O):R’,
-C(O)CF,C(O)NRR, -C(O)C(O)NR’RS, -C(O)C(O)OR?, -C(O)CH,0R,
-C(O)CH;N(R®)SO:R® o -C(O)C(O)R?, en cuyas férmulas R® es ludrégeno, (C,)alquilo,
(Cs.10)ci1claalquil(Cog)alquilo, hetero(Cs.ig)cicloalquil(Co.3)alquilo, (Cs-10)anl(Cog)alquilo,
hetero(Cs 1a)anl(Cas)alquilo, (Cy.ig)bicicloanl(Cos)alquilo o hetera(Cy-10)bicicloani(Co.g)-
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alquilo, R® es hidrégeno, droxi o (Cy.¢)alquilo, o donde X contiene un grupo -NR*RS, R’ y
R® junto con el &tomo de mitrSgeno al cual estin umdos ambos, forman
hetero(Cs.j0)cicloalquilo, hetero(Cs.jp)anlo o hetero(Cy.10)bicicloarilo, R es hidrégeno o
(C14)alquilo y R® es hidroxi o R’ y R® forman juntos oxo, R'® es ludrégeno, -X*, -CFs,
-CF;CF:R? 0 -N(R®OR®, R® es ludrégeno, halo, (Cy.¢)alquilo, (Cs.10)anl(Cos)alquilo o
(Cs.10)heteroanl{Cys)alquilo, con la salvedad de que cuando X es ciano, entonces X? es
hidrégeno, fluoro, -OH, -OR* 0 -NR''R'® y X es hidrégeno o X? y X’ representan ambos
fluoro,

X* comprende un amllo heteromonocichico que contiene 4 a 7 &tomos miembros de
anillo o un sistema de arullos heterobiciclico condensado que contiene 8 a 14 étomos
miembros de amllo y cualquier denvado carbociclico cetona, iminocetona o trocetona de los
mismos, con la salvedad de que cuando -X* es distinto de un anillo heteromonociclico que
contiene 5 4tomos miembros de arullo, en el cual no més de dos de los dtomos miembros de
amllo que comprende el anillo son heterostomos, entonces X* es fluoro, -OH, -OR®*, -NHR" o
“NR'"R'® y X7 es hidrégeno o X* y X’ representan ambos fluoro,

en la cual dentro de R, X? o X* cualquier sistema de anillos aliciclico o aromético esté
msustitmdo o sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente
de (Ci-s)alquilo, (C,s)alquilideno, ciano, halo, (Ci4)alquilo sustitmido con halo, nitro,
X*NRRY, -X*NR’C(O)R'2, -X*NR”C(0)OR %, -X*NR"*C(O)NR'R™,
XNRICINR'INR'2R™, -XSORY, -X*SR'?, -X°C(O)OR ", -X’C(O)R ", X’OC(O)R",
-X’C(O)NR'ZR'?, -X*S(0):NR'?R'?, -X*NR'*S(0),R", -X°P(O)(OR'?)OR"?,
-X’OP(OXOR'})OR", -X*NR'2ZC(O)R P, -X*S(O)R"? y -X*S(O)2R" y/o 1 radical
seleccionado de -R', -X*OR', -X’SRY, -X°s(O)R", -X’S(0):R™, -X’C(O)R™,
-X’C(0)OR", -X*0C(O)RY, -X*NR"R"?, -X*NR'’C(O)R", -X*NR'*C(O)OR",
XPC(O)NRR™, -X5S(0)NR*R'?, -X*NR'2S(0)R ', -X*NR'’C(O)NR"“R"? y
X*NR"? C(NR'))NR"R'?, en cuyas férmulas X> es un enlace o (C1s)alquileno, R'? es en cada
aparici6n independientemente hidrégeno, (Ci.s)alquilo o (C1.¢)alquilo sustitmdo con halo, R"
es (Ci.¢)alquilo o (C6)alquilo sustitwido con halo, y R es (Ca.tg)cicloalquil(Co g)alquilo,
hetero(Cs.i0)cicloalquil(Co.3)alquilo, (Ce10)anl(Co-6)alquilo, hetero(Cs.io)aril(Cos)alqulo,
(Cs.10)bicicloani(Cog)alquilo o hetero(Cy.ig)bicicloarnl(Cyg)alquilo,

R' es hidrégeno o (Cy.g)alquilo y R? se selecciona de un grupo constituido por
hudrégeno, ciano, -X*NR"R", -X*NR™?C(O)R'?, -X*NR'*C(O)OR"?, R",
X*NRC(O)NR'ZR, -X*NR2C(NR')NR?R"2, -X°OR 2, -X*SR", -X°C(O)OR ",
-X’C(O)R"%, -X’0OC(O)R'2, -X5C(O)NR'?R"?, -X5S(0),NR'’R'?, -X°NR'?S(0),R?,
-X*P(0)(OR')OR", -XOP(O)(OR'})OR 2, -X’NR'IC(O)R Y, -X*S(O)R", -X’S(0),R ",
R, -X*0OR™, -X3SR™, -X*S(O)RY, -X°S(0):R", -X*C(O)R", -X°C(O)OR", -X’OC(O)RY,
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X*NRM“R", -X*NR">C(O)R™, -X*NR"*C(0)OR", -X’C(O)NR'?R", -X*S(0);NR'“R"?,
X3NR'28§(0)RY, -X*NR'ZC(O)NR“R? y -X’NRZCONR')NR“R'2, en cuyas formulas X°,
R'2, R"™ y R son como se define ammba, o R' y R?, considerados junto con el étomo de
carbono al cual estdn umdos a la vez R' y R?, forman (Cjg)cicloalquileno o
(Cs-s)heterocicioalquileno, en cuyas fdrmulas dentro de dicho R? cualquier heteroarilo, arnlo,
cicloalquilo, heterocicloalquilo, cicloalquileno o heterocicloalquileno esté msustitundo o
sustituido con 1 a 3 radicales seleccionados independientemente de (C;.¢)alquilo,
(Cis)alquilideno, ciano, halo, (Ci.4)alquilo sustituido con halo, mitro, -X°NR'?R'?,
_st-RIzC(O)RIZ. -X"‘NR“C(O)OR“, -X"'NR“C(O)NR"R'Z, -X’NR"C(NR“)NR“R“,
-X°0R', -X°SR", -X°C(O)OR", -X°C(O)R"?, -X*OC(O)R'?, -X°C(O)NR'?R 2,
-X’S(0)NR'2R'?, -X’NR'28(0);R 2, -X*P(O)(OR'})OR"?, -X*OP(O)OR')OR ",
-X3NR"?C(O)R", -X’S(O)R", -X’S(0):R" y -X*C(O)R", en cuyas formulas X%, R'"? y R"?
son como se define arnba,

R’ e5 (C16)alquilo o -CRORSX, en cuya férmula R es hidrégeno o (Cj4)alquilo y
X" se selecciona de -X°’NR2R'2, -X*NR'’C(O)R'?, -X°NR'>C(O)OR ",
_stRlzC(o)NRuRlz’ -x’NR“C(NR'z)NRuR". X°OR", _szRiz, -X’C(O)OR",
-X’C(O)R'?, -X*0OC(O)R'2, -X*C(O)NR'?R"?, -X*S(0):NR'?R'?, -X*NR'2S(0);R"?,
-X*P(O)(OR'})OR 2, -X*OP(O)(OR'})OR ", -X*C(O)R", -X*NR'*C(O)R", -X*S(O)R",
-X3S(0)xR", -R", -X%0RY, -X’SR!, -X*S(O)R", -X*S(0)R", -X*C(O)R", -X°C(O)ORY,
-X*0C(O)RY, -X°NRR'2, -X*NR'?C(O)RY, -XNR'2C(O)OR ', -X°C(O)NR'“R?,
-X*$(0):NR"R"%, -X°NR'*S(0);R", -X°NR'*C(O)NR'*R!? y -X*NR?C(NR')NRR"?, en
cuyas férmulas x3 R'? R? y R son como se define amba,

R* se selecciona de -X*NR'ZR'2, -X*"NR"’C(O)R'2, -X®*NR'2C(O)OR",
-X*NR'2C(O)NRR", -X*NR2C(NR'*)NR'’R'?, -X*OR"?, -X'SR?, -X*C(O)OR"Y,
-X°C(O)R'2, -X*OC(O)R"?, -X’C-(O)NR'?R'?, -X'S(0)NR'IR'?, -X*NR'*S(O);R"?,
-X*P(O)(OR')OR ", -X*OP(0)(OR'})OR"?, -X°C(O)R", -X*NR'*C(O)R", -X*S(O)R",
-X*S(O)R", -R', -X®OR™, -X"SR!, -X*S(O)R", -X"S(O).R", -X°C(O)R™, -X°C(O)OR™,
-X'OC(O)R“, _anRuRlz' -X'NR“C(O)R", -X'NR“C(O)OR”, -XSC(O)NR“Ru,
-X*S(0)NR“R", -X*NR'’§(0);R", -X*NR'*C(O)NR"R'? y -X*NR'’C(NR'})NR"R", en
cuyas férmulas X® es (Cy.¢)alquileno y X5, R'?, R y R™ son como se define armiba, con la
salvedad de que cuando X es crano y X2 es -OR*, donde R* se define como -R'%, entonces R
es (Cs.10)cicloalquil(C;5)alquilo, hetero(Cs.ip)cicloalqual(Cy.3)alquilo, (Cs-10)anl(C,¢)alquilo,
hetero(Cs.10)anl(C,.g)alquilo, (Cs.10)bicicloani(C,.¢)alqumlo o
hetero(Cg.10)bicicloan](C.¢)alquilo,

R" es (Cg.10)anlo, hetero(Cs.ig)anlo, (Cs.i0)bicicloanlo o hetero(Cy 10)bicicloanlo,

R'7 es (Cy)alquilo, (Cs.io)cicloalquil(Cog)alquilo, hetero(Cs.qo)cicloalquil(Co s)alquilo,
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(Cs.-10)an1(Cog)alquilo, hetero(Cs.io)anl(Co¢)alquilo, (Co-1g)bicicloan](Cos)alquilo o
hetero(Ca.io)bicicloan{Cos)alquilo, con 1a salvedad de que cuando X es ciano, entonces R’
es (C,.s)alquilo, (Ca.ip)cicloalquil(C, g)alquilo, hetero(Ca.ip)cicloalquil(C, g)alquilo,
(Cs-10)an](C, .s)alquilo, hetero(Cs 10)anl(C;.s)alqmlo, (Cs-10)bicicloani(C;g)alquilo o
hetero(C;-10)bicicloani(C, g)alquilo,

R'® es udrégeno, (Ci-s)alquulo, (Cy.j0)cicloalquul{Cos)alquulo,
hetero(Cs.10)c1cloalquil(Cog)alquilo, (Cs.10)antl{Co-s)alquilo, hetero(Cs.0)anl(Co.s)alquilo,
(Co-10)brcicloan](Cy g)alquilo o hetero(Cg-1g)bicicloan]l(Co s)alquilo, con la salvedad de que
cuando X es ciano, entonces R'® es (Ci-6)alquilo, (Ci.ip)cicloalqul(C,¢)alquilo,
hetero(Ci.0)cicloalquil(C;¢)alquilo, (Ce-10)anl(Ci)alquilo, hetero(Cs.g)anl(C,-s)alquilo,
(Cs-10)bicicloan)(C;s)alquilo o hetero(Cy. g)bicicloan](C,.¢)alquilo, y

R" y R¥, junto con los tomos a los cuales estén umidos R'® y R*®, forman
(Cas)heterocicloalquileno, en el cual no més de uno de los dtomos miembros de amllo que
comprende el anillo es un heteroétomo seleccionado de -NR?!- o -O-, donde el amllo esté
insustitwido o sustituido con R?, donde R? es como se define armiba, y R*' es ndrégeno,
-C(O)OR'?, -C(O)R"?, -C(O)NR'?R'?, -S(0);NR"'R"2, -S(O)R"* y -S(O)2R"?, -S(O)R",
-S(0)R", -C(O)R", -C(O)OR", -C(O)NR"R"? y -S(0);NR“R", en cuyas férmulas R'"*, R"’
y R son como se define amba,

en la cual dentro de R?, RY, R'?, R' y R'® cualquier sistema de amllos aliciclico o
eroméhco estd insustituido o sustitwido adicionalmente con 1 a § radicales seleccionados
independientemente de (C;.)alquilo, (C;.¢)alquilideno, ciano, halo, (C;.4)alquilo sustituido
con halo, mitro, -X°NR7R", -X’NR"’C(O)R", -X*NR"’C(Q)OR", -X*NR'*C(O)NR'*R ",
X’NR’"CINR')NR'ZR", -X°0OR"?, -X*SR", -X°C(O)OR"?, -X*C(O)R'?, -X°OC(O)R"?,
-X’C(O)NR"R", -X°S(0);NRR"?, -X*NR'?S(0);R", -X*P(OXOR'")OR",
“X3OP(OXOR')OR Y, -X*NRC(O)R"Y, -X’S(O)R"?, -X’C(O)R"? y -X*S(O):R" y/o 1
radical seleccionado de -R', -X°OR", -X°SRY, -X*S(O)R™, -X*S(0).R", -X°C(O)R™,
-X°C(O)OR™, -X’OC(O)RY, -X’NR"R"?, -X*NR'*C(O)R™, -X*NR'?C(O)OR",
-X’C(O)NR"R'%, -X*S(0);NR"R'?, -X*NR"S(O):R"*, -X°NR'?C(O)NR"“R"? y
X’NR'’CNR'>)NR“R', y dentro de R? yR* cualquier resto ahifético esté insustitwdo o
sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente de ciano,
halo, mitro, -NR'?R'2, -NR2C(O)R"2, -NR'?C(O)OR', -NR'2C(O)NR'’R ",
NRZC(NR'JNRR™, .OR®, -SR™, -C(O)OR'%, -C(O)R"%, -OC(O)R ", -C(O)NR'’R'?,
-S(O)NR'’R'2, -NR'2S(0);R ', -P(0)(OR'H)OR'2, -OP(O)(OR'})OR', -NR™C(O)R”,
-S(O)R" y-S(0):R", en cuyas férmulas X°, R'%, R'* y R' s0n como se describe arriba, con
1a salvedad de que cuando X? es ciano y X? es -OR*, donde R* se define como -R'*, o -NHR,
entonces cualquier sistema aromético de anillos presente dentro de R'* o R'® no estd sustitwido
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adicionalmente con halo, (Cj.jp)cicloalquulo, hetero{Ci.io)cicloalquilo, (Cs-j0)anlo,
hetero(Cs.1p)anlo, (Cs.1p)bicicloanlo o hetero{Cy.ip)bicicloanlo, con la salvedad de que
solamente estd presente una estructura biciclica de amllos dentro de R, R* o R", y los
denvados N-6x1do, denvados profirmaco, denvados protegidos, 1sémeros individuales y
mezclas de 1sdmeros de los mismos, y las sales y solvatos farmacéuticamente aceptables de
tales compuestos y sus denvados N-6x1do, derivados profirmaco, denvados protegidos,
1s6meros individuales y mezclas de 1sémeros de los mismos

Se prefiere un compuesto de Férmula I

en la cual

X! es -NHC(R"YR)X? 0 -NHCH(R'*)C(O)R%,

X2 es hidrégeno, fluoro, -OH, -OR*, -NHR' 0 -NR'"R"® y X es ludrégeno o X y X’
representan ambos fluoro,

X es -CRHRHR!®, -CR*NOR®),, -CH,C(O)R'S, -CH=CH-S(O),R’,
-C(O)CF;C(O)NR’R?, -C(O)C(O)NRR®, -C(0)C(0)O-R?, -C(O)CH,OR,
-C(O)CH,;N(R%)SO,R? 0 -C(O)C(O)R?, en cuyas férmulas R* es hidrégeno, (C;.4)alquilo,
(Cs-10)cicloalquil(Co s)alquilo, hetero(Cj.i0)cicloalquil(Cy.a)alquilo, (Cs-10)anl(Cog)alquilo,
hetero(Cs 10)anl(Co.g)alquilo, (Cs.10)bicicloan]{Coa.g)alquilo o hetero(Cs.io)biciclo-
anl(Co)alquilo, R® es hidrégeno, hidroxi o (C;.s)alquilo, o donde X’ contiene un grupo
NR°R®, R® y R® junto con el &tomo de mtrégeno al cual estén umdos ambos, forman
hetero(C3.10)ctcloalquilo, hetero(Cs. ig)anio o hetero(Cs.i0)bicicloanlo, R7 es hidrégeno o
(Ciu)alquilo y R? es idroxi o R’ y R® forman Juntos oxo, R'Ses hidrégeno, X* -CF,,
-CF,CF:R’ 0 -N(R®)OR®, R® es hidrégeno, halo, (Ci)alquilo, (Cs-10)anl(Co)alquilo o
(Cs.10)heteroan](Cog)alquilo,

X* comprende un amllo heteromonocichco que contiene 4 a 7 étomos miembros de
amllo o un ststema de anillos heterobiciclico condensado que contiene 8 a 14 tomos
miembros de anillo y cualquier derivado carbociclico cetona, immocetona o tiocetona de los
mismos, con la salvedad de que cuando -X* es distinto de un anillo heteromonociclico que
contiene 5 dtomos miembros de anillo, en el cual no més de dos de los 4tomos miembros de
amllo que comprende el anillo son heteroitomos, entonces X es fluoro, -OH, -OR?, -NHR'® o
-NR''R", y X" es hidrégeno o X> y X’ representan ambos fluoro,
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en la cual dentro de R?, X* 0 X* cualquier sistema de amllos alicichco o aromético esti
msustituido o sustiturdo adicionalmente con 1 a 5 radicales seleccionados independientemente
de (C,-)alquilo, (C,)alquilideno, c1ano, halo, {C;4)alqmlo sustituido con halo, mitro,
XCONRIZRYZ, -X’NR'ZC(O)RD, -X""NR':C(O)ORH. -X’NR“C(O)NR“R“,
-X’NR'’C(NR'})NR"?R"?, -X°0R"?, -X5SR'?, -X’C(0)OR "2, -X°C(O)R"?, -X*OC(O)R"?,
-X’C(O)NR"’R", -X°S(0);NR'’R"?, -X’NR'?S(0),R 2, -X*P(O)}(OR'})OR",
-X*OP(O)}(OR'HOR", -X*NR'ZC(O)R "3, -X3S(O)R"? y -X*S(0):R" y/o 1 radical
seleccionado de -R', -X°OR™, -X*SR", -X°S(O)R", -X°S(O).R", -X°C(O)R",
-XC(0)ORY, -X50OC(O)R™, -X*NR“R'?, -X’NR2C(O)RY, -X*NR'2C(0O)OR",
X°C(O)NR'2R, -X°S(0):NR"R", -X°NR"’S(0);R", -X*NR'?C(O)NR R ? y
-X>NRZC(NR')NRR'?, en cuyas férmulas X® es un enlace o (C;.¢)alquileno, R'? es en cada
apancién independientemente hidrégeno, (Ci.¢)alquilo o (Ci.s)alquilo sushiturdo con halo, R'
es (C1.¢)alquilo o (C).g)alquilo sustitwido con halo, y R' es (Ca.r0)crcloalquil{Cog)alquulo,
hetero(C;s.10)c1cloalquil(Co-3)alquilo, (Ce.10)anl{Co-s)alquilo, hetero(Cs.1g)aril(Co.)alquilo,
(Co.10)brcicloani(Cq g)alquilo o hetero(Cy.jp)bicicloan](Cyg)alquilo,

R' es hudrégeno o (C).¢)alquilo y R? se selecciona de un grupo constitmdo por
hidrégeno, ciano, -X°NR'2R'?, -X*NR'2C(O)R "2, -X*NR'2C(O)OR"?, -X*R"?,
X*NR"’C(O)NR"'R", -X*NRC(NR')NR!?R ", -X°OR"?, -X*SR"?, -X°C(O)OR™,
X3C(O)R"?, -X*0OC(O)R'?, -X’C(O)NR'?R, -XS(0);NR’R'?, -X*NR'2S(O),R"?,
-X*P(O)XOR'>)OR™, -X°OP(OXOR'?)OR ", -X*NR2C(O)R", -X*S(O)R", -X’S(O)}R",
-R', -X°0OR", -X’SRY, -X’S(O)R", -X’S(0);R", -X’C(O)R™, -X°C(O)OR", -X*OC(O)R™,
X*NR“R", -X*NR"C(O)R", -X°NR'*C(O)OR™, -X*C(O)NR'?R'2, -X*S(0),NR "R,
X3NR'S(0)1R", -X’NR'?’C(O)NR"R'? y -X*NRC(NR')NR“R ", en cuyas férmulas X°,
R', R yR'* son como se define amba, o R' y R?, conmderados junto con el tomo de
carbono al cual estén unidos a la vez R' y R?, forman (Cy.g)cicloalquileno o
(Cs.s)heterocicloalquileno, en cuyas fdrmulas dentro de dicho R? cualquier heteroanlo, anlo,
cicloalquilo, heterocicloalquilo, cicloalquileno o heterocicloalquileno esté insustituido o
sustitwido con 1 a 3 radicales seleccionados independientemente de (Cyg)alquilo,
(Ci-s)alquilideno, ciano, halo, (C.4)alquilo sustitmdo con halo, mitro, -X>NR'?R'?,
-X*NR"C(O)R"?, -X*NR"C(O)OR ", -X’NR'2C(O)NR'’R'?, -X*NR"’C(NR')NR'?R 2,
-X’0R", -X*SR'2, -X°C(0)OR"2, -X*C(O)R"?, -X°OC(O)R'?, -X°C(O)NR'?R"?,
-X3S(0):NR'*R"?, -X*NR'2S(0):R"?, -X*P(O)(OR'*)OR ", -X°OP(O)(OR'})OR",
-X’NR"C(O)R", -X’S(O)R"?, -X*S(0):R" y -X*C(O)R", en cuyas férmulas X°, R? y R¥
son como se define amba,

R? es -C(R*(R%)XS, en cuya férmula R® es ludrégeno o (Ci-g)alquilo y X® se
selecciona de -X°NR'?R'2, -X°NR'2C-(O)R'?, -X*NR'?C(O)OR?, -X*NR"2C(O)NR'*R?,
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“X’NRC(NR'*)-NR"*R", -X*’0R"?, -X*SR"?, -X*’C(O)OR"?, -X’C(O)R"?, -X°0C(0)-R",
-X5C(O)NR'?R'?, -X5S(0);NR'’R"?, -X*NR!?$(0),R 2, -X°P(O)(OR')OR ",
-X*0OP(0)}OR')HOR", -X5C(O)R", -X*NR'2C(O)R", -X*’S(O)RY, -X?S(O);R", -R",
-X°0ORM, -X*sR", -X°S(O)R™, -X°S(0);R™, -X*C(O)RY, -X*>C(0O)OR", -X°*OC(O)R",
-X*NR"R", -X*NR"*C(O)R", -X’NR"*C(O)OR", -X°C(O)NR"*R"?, -X*S(0O).NR"‘R",
-X’NR'28(0):R", -X*NRC(O)NR"R? y -X’NR'?’C(NR'*)NR'*R", en cuyas férmulas X°,
R'2 R y R'* son como se define arriba,

R’ se selecciona de -X*NR'?R'?, -X*NR'?’C(O)R"?, -X*NR'*C(O)OR"?,
-X*NR'?’C(O)NR'?R"?, -X®NR?C(NR')NR'’R'?, -X"0O-R"?, -X"SR 2, -X°C(O)OR'%,
-X3C(O)R", -X®OC(O)R'?, -X’C(O)NR'?R"?, -X®S(0);NR'*R"?, -X*NR'?S(O):R"?,
-X*P(0)(OR'HOR2, -X®OP(O)(OR'HOR'2, -X’C(O)R "3, -X*NR'2C(O)R", -X*S(O)R ",
-X*s(0);R", -R", -X*OR", -X"sSR", -x*S(O)R"4, -X*S(0O).R", -X°C(O)R", -X°C(O)OR™,
-X*0C(O)R", -X®*NRR"?, -X*NR'2C(O)R", -X*NR'*C(O)OR™, -X*C(O)NR'*R"?,
-X®S(0):NR“R"?, -X*NR'?S(0),R", -X®*NR?C(O)NR“R'"? y -X*NR2C(NR'$)NR“R2, en
cuyas férmulas X® es (C).¢)alquileno y X°, R'2, R"® y R'™ son como se define arnba,

R" es (Cs.10)anlo, hetero(Cs.p)arilo, (Cs.io)bicicloanlo o hetero(Cy ig)bicicloanlo,

R es hidrégeno, (C,.g)alquilo, (Cs.io)cicloalquil(Co¢)alquilo,
hetero(Cs.ip)cicloalquil(Co.3)alquilo, (Cs.10)anl(Cos)alquilo, hetero(Cs.o)anl{(Cpg)alqulo,
(Co-10)brc1cloan](Co.s)alquilo o hetero(Cg-10)bicicloan](Cops)alquilo,

R'® es (C).)alquilo, (Cs.10)cicloalquil(Cog)alquilo, hetero(Cs.io)cicloalquil(Cog)alquilo,
(Cé-10)anl(Cog)alquilo, hetero(Cs.g)anl{Cog)alquilo, (Cs.10)bicicloan](Cog)alquilo o
hetero{Cs.10)bicicloanl(Co.¢)alquilo, y

R' y R?, junto con los 4tomos a los cuales estén umdos R'® y R?, forman
(Cag)heterocicloalquileno, en el cual no més de uno de los 4tomos miembros de anillo que
comprende el anillo es un heterodtomo seleccionado de -NR2'- 0 -O-, donde el amillo esté
insustitmido o sustitido con R', donde R! es como se define armba, y R?' es hidrégeno,
-C(O)OR", -C(O)R", -C(O)NR'*R", -S(0);NR'’R"?, -S(O)R"* y -S(O);R", -S(O)R",
-S(0)R", -C(O)R", -C(O)OR™, -C(O)NR'?R" y -S(O);NR"“R'?, en cuyas férmulas R'2, R
y R son como se define arriba,

en la cual dentro de R?, R, R'>, R'” y R"® cualquier sistema de amllos alicicheo o
aromético estd insustitmdo o sustituido adicionalmente con 1 a 5 radicales seleccionados
independientemente de (C,-s)alquilo, (C,)alquulideno, ciano, halo, (C;4)alquilo sustitmido
con halo, mtro, -X*NR'’R'?, -X’NR2C(O)R'2, -X*NR"*C(O)OR", -X*NR'*C(O)NR'*R"?,
XNRZCNR')NR!IRY, -X%0R'2, -X*SR™2, -X°C(0)OR'?, -X*C(O)R"?, -X°OC(O)R"?,
-X*C(O)NR'*R", -X*S(0),NR'*R'2, -X*NR!2S(0);R"?, -X*P(O)XOR'>)OR "2,
-X’0P(O)(OR')HOR "2, -X*NR'2C(O)RP, -X*S(O)RP, -X’C(O)R" y -X°S(0)R" y/o 1

AT
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radical seleccionado de -R", -X’0OR", -X’SR", -X*S(O)R", -X’S(0)R", -X’C(O)R",
-X’C(O)OR™, -X50C(O)R™, -X*NRR"?, - X>NR2C(O)R!4, -X*NR'2’C(O)OR",
-X’C(O)NRMR?, -X*S(0)NR"R?, -X*NR'?S(0O):R", -X*NR?’C(O)NR“R? y
-X°’NR2C(NR'})NR''R', y dentro de R? yR* cualquer resto alifatico esté msustitwido o
sustimdo adicionalmente con 1 a 5 radicales seleccionados independientemente de ciano,
halo, mtro, -NR'>R'?, NR"’C(O)R?, -NR"C(0)OR", -NR'’C(O)NR"*R",
-NR’C(NR')NR'*R', -OR'?, -SR'?, -C(O)OR"?, -C(O)R"?, -OC(O)R'?, -C(O)NR'?RY?,
-S(0):NR'R", -NR'*S(0);,R "2, -P(O)}(OR')OR"?, -OP(O)OR'})OR"?, -NR'*C(O)R",
-S(O)R"? y -S(0);R", en cuyas férmulas X5, R'%, R™® y R'* son como se describe armba, con
la salvedad de que sélo est presente una estructura de amllo icichca en R}, R* o R'%, y sus
denvados N-6x1do, dertvados profiirmaco, denvados protegidos, 1sémeros individuales y
mezclas de 1s6meros de los mismos, y las sales y solvatos farmacéuticamente aceptables de
dichos compuestos y sus derivados N-éxido, denvados profirmaco, denivados protegidos,
1sdmeros individuales y mezclas de 1sémeros de los mismos

Se prefiere un compuesto de Férmula I

NKI
x?
X7

o

la cual
X! es -NHC(R")YRYHX? o -NHCH(R'®)C(O)R™,

X2 es hidrégeno, fluoro, -OH, -OR*, 0 -NR''R'® y X” es ludrégeno o X* y X’
representan ambos fluoro,

X3 es ciano,

en la cual dentro de X [sic] cualquier sistema de amllo alicichco o aromético estd
msustitmido o sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente
de (C,.¢)alquilo, (C,.s)alqulideno, ciano, halo, (C;4)alquilo sustituido con halo, mitro,
X*NRR'2, -XSNRC(O)R"?, -X*NR?C(0)OR™, -X*NR'2C(O)NR'*R 2,
-X*NR"’C(NR'>NR'R"?, -X°0R", -X*SR "2, -X*C(0)OR"?, -X*C(O)R"?, -X°OC(O)R"?,
-X’C(O)NR"’R", -X*S(0);NR'?R"?, -X*NR'?$(0):R ", -X°P(O)(OR'*)OR"?,
-X*0P(0)(OR'HOR'?, -X*NR'2C(O)RY, -X’S(O)R"? y -X°S(0);R" y/o 1 radical
seleccionado de -R', -X’ORY, -XSRY, -X’S(O)R', -X*S(0).R", -X*C(O)R",
-X’C(0)OR", -X*OC(O)RY, -X’NR“R"?, -X°NR'2C(O)R", -X*NR'*C(O)OR'*,
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-X’C(O)NR'’R", -X*S(0)NR"“R"?, -X’NR'2S(0);R", -X*°NR'’C(O)NR'*R" y
-X*NRPC(NR')NRR'2, en cuyas formulas X’ es un enlace o (C;.¢)alquileno, R'? es en cada
aparici6n independientemente hidrégeno, (C).s)alquilo o (Cy.s)alquilo sustitwido con halo, R
es (C1.)alquilo o (C).g)alquilo sustitiido con halo, y R' es (Cs.10)cicloalquil(Cog)alquilo,
hetero(Ca.ip)cicloalquil(Co 3)alquilo, (Ce-10)ani(Co-g)alquilo, hetero(Cs 1g)anl(Cos)alquilo,
(Cs.ip)brcacloan)(Cos)alquilo o hetero(Cs. g)bicicloan](Cy.g)alquilo,

R’ es idrégeno o (C.¢)alquilo y R? se selecciona de un grupo constituido por
hidrégeno, ciano, -X’NR'2R'2, -XNR'2C(O)R?, -X*NR'2C(O)OR ", -X°R",
-XsNR"C(O)NRuR'z, -XSNR"C(NR“)NR"R'!, X°OR", -X*SR", -X’C(O)OR“,
-X’C(O)R"™, -X’0C(O)R, -X°C(O)NR'?R", -X’S(O):NR *R"2, -X*NR"*S(0):R?,
-X*P(O)OR')OR', -X°OP(O)OR'H)OR Y, -X’NRIC(O)RP, -X’S(O)R ", -X’S(0):RY,
R% X*ORY, -X*SRY, -X’S(O)R", -X’S(O);R", -X’C(O)R™, -X°C(0)OR", -X°OC(O)RY,
XNRMRZ, -X*NR"2C(O)R™, -X*NR"*C(O)OR ™, -X’C(O)NR'?R"?, -XSS(O)gNR“Ru,
-X>NR'28(0);R", -X*NR'2C(O)NR'*R" y -X*NR"’C(NR')NR'“R"?, en cuyas férmulas X°,
R'%, R" y R" son como se define arnba, o R' y R?, considerados junto con el &tomo de
carbono al cual estin umdos a la vez R! y R?, forman (Cas)cicloalquuleno o
(Cs.s)heterocicloalquileno, en cuyas formulas dentro de dicho R? cualquier heteroanlo, anlo,
cicloalquilo, heterocicloalquilo, cicloalquileno o heterocicloalquileno esté insustitwido o
sustituido con 1 a 3 radicales seleccionados independientemente de (C,.g)alquilo,
(C1-¢)alquilideno, ciano, halo, (C))alquilo sustitusdo con halo, nitro, -X’NR'?R"?,
X’NRZC(O)R'2, -X’NR"C(O)OR", -x’NRuC(O)NR“R“, -X’NR"C(NR")NR“R“.
-X’0R", -X°sR", -X°C(0)OR'?, -X*’C(O)R "2, -X*OC(O)R"?, -X’C(O)NR'?R"2,
-X’S(0):NR'*R", -X°NR'25(0):R", -X’P(O)(OR')OR'?, -X°OP(O)(OR'})OR 2,
-X°NR'*C(O)R", -X*S(O)R", -X*S(0);R" y -X’C(O)R", en cuyas férmulas X, R'? y R"
son como se define ammba,

R? es -C(R®YRXS, en cuya férmula R® es hidrégeno o (Cig)alquilo y X° se
selecciona de -X°NR'ZR", -X°’NR'2C(O)R'?, -X*NR'2C(O)OR'?, -X°NR'*C(O)NR'?R"?,
-X’NR'’C(NR')NR'?R'?, -X°0OR'?, -X*SR"?, -X*C(0)OR "2, -X°C(O)R"?, -X*OC(O)R'?,
-X’C(O)NR"R", -X*S(0);NR'?R'?, -X*NR'*S(O),R 2, -X*P(O)(OR'>)OR ",
-X*OP(0)(OR'*)OR", -X°’C(O)R", -X*NR*C(O)R, -X*S(O)R", -X°S(0).R", -R™,
-X’0R", -X°SRY, -X’S(O)R™, -X*S(0);R", -X*C(O)R", -X*C(O)OR™, -X*OC(O)R"*,
-X*NR"“RY, -X°NR"*C(O)RY, -X*NR'*C(0)OR", -X*’C(O)NR™R", -X*S(0),NR"R"?,
-X*NR"§(0),R", -X’NR™C(O)NR“R'? y -X*NR’C(NR')NR“R'2, en cuyas férmulas X?,
R'Z RV Yy R son como se define armiba,

R* se selecciona de -X*NR'R'2, -X*NR'’C(O)R"2, -X*NR'2C(O)OR",
-X‘NR"C(O)NR”R“, -X'NR"C(NR")NR”R“, -X*OR", -X'SR?, -XSC(O)ORH,
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-X’C(O)R'?, -X*OC(O)R"?, -X’C(O)NR'?R'?, -X*S(0):NR'IR'2, -X*NR'?S(0);R ",
-X*P(OXOR'HOR'2, -XEOP(OYOR'Y)ORY, -X3C(O)R, -X*NR'*C(O)R", -X*S(O)R",
-X*S(0);R", -R", -X*0OR", -X*SR!*, -X*S(O)R", -X"S(O):R", -X°’C(O)R", -X’C(O)OR™,
-X*O0C(O)R™, -X*NRR"?, -X*NR'*C(O)R", -X*NR*C(O)OR", -X’C(O)NR“R 2,
-X"S(0),NR"“R"?, -X*NR'?S(0),R", -X*NR'*C(O)NR*R"? y -X*NR">’C(NR')NR"*R", en
cuyas férmulas X es (C).¢)alquileno y X5, R'?, R!* y R son como se define arnba, con la
salvedad de que cuando X3 es ciano y X2 es -OR*, donde R* se define como -R'*, entonces R™
es (Cs.10)cicloalquil(C, 6)alquilo, hetero(Cs.jo)cicloalqul(C).3)alquilo, (Ce.10)anl(C.¢)alquilo,
hetero(Cs. 0)anl(C,_g)alquilo, (Co.10)bicicloanl(Ci.¢)alquilo o
hetero(Cs.10)bicicloan](C).¢)alquilo,

RYes (Ce-10)anlo, hetero(Cs. p)anlo, (Cs.io)bicicloarilo o hetero(Cy.jg)bicicloanlo,

R'? es (C1.¢)alquilo, (Cs.10)cicloalquil(C,.g)alquilo, hetero(C. )cicloalquil(C;.¢)alquilo,
(Cs-10)anl(Cis)alquilo, hetero(Cs.1)anl(Cy.g)alquile, (Cs-10)brcicloan](Cyc)alquilo o
hetero(Cs.i0)bicicloan](C;.¢)alquilo, R'® es (C;_g)alquilo, (Cy.ip)cicloalquil(Cg)alquilo,
hetero(Cs-10)cicloalquil(Cy g)alquilo, (Cs.10)ani(C).¢)alquilo, hetero(Cs.1g)ani(C;.s)alquilo,
(Co.10)brcicloani(C.s)alquilo o hetero(Cy jg)bicicloan](C,¢)alquilo, y

R'? y R®, junto con los stomos & los cuales estén umdos R'® y R?, forman
(Css)heterocicloalquileno, en €l cual no més de uno de los dtomos miembros de anillo que
comprende el amllo es un heterostomo seleccionado de -NR*'- 0 -O-, donde el amllo esta
msustituido o sushituido con R, donde R! es como se define arnba, yR? es hidrégeno,
-C(O)OR'"2, -C(O)R'?, -C(O)NR'*R'?, -S(0);NR"?R'%, -S(O)R" y -S(O);R", -S(O)R",
-S(0)2:R", -C(O)R", -C(O)OR", -C(O)NR'*R" y -S(0);:NR"*R'?, en cuyas férmulas R'?, R
y R son como se define armba,

en la cual dentro de R, R%, R'%, R!7 y R'® cualquier sistema de amllos aliciclico o
aromdtico estd msustituido o sustitiido adicionalmente con 1 a § radicales seleccionados
mdependientemente de (C,.s)alquilo, (C;¢)alquilideno, ciano, halo, (C)4)alquilo sustitmdo
con halo, mtro, -X*NR'?R", -X*NR2C(O)R"?, -X*NR'2C(O)OR'?, -X*°NR2’C(O)NR"*R"?,
X’NREZC(NR')NRRY, -XSOR"2, -X*SR", -XC(O)OR'?, -X°C(O)R "2, X°OC(O)R",
-X’C(O)NR'’R"?, -X°S(0);NR"’R", -X*NR'?S(O);R"?, -X*P(O)(OR'2)OR "2,
-X°OP(O)OR')OR ", -X’NRC(O)R", -X*S(O)R", -X°C(O)R" y -X*S(0);R" y/o 1
radical seleccionado de -R™, -X’OR™, -X°SR", -X*S(O)R", -X*S(0);R", -X°C(O)R™,
-X’C(O)OR", -X°0OC(O)R", -X*NR"R", -X*°NR">C(O)R", -X*°NR*C(O)OR",
“X*C(O)NR™R', -X’S(0);NR"R"?, -X*NR'*5(0):R", -X°NR'2C(O)NR"R" y
-X’NRC(NR')NR"R", y dentro de R® yR* cualquuer resto alifitico estd msusttuido o
sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente de ciano,
halo, mitro, -NR'?R", -NR"2C(Q)R"?, -NR'>C(O)OR'?, -NR'IC(O)NR'’R"?,
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NRUCINR')NRR", -OR®, -SR", -C(O)OR™, -C(O)R'%, -OC(O)R™2, -C(O)NR'?R"?,
-S(O):NR'?R", -NR'28(0);R"?, -P(OXOR'>)OR"2, -OP(O)(OR')OR "2, -NRC(O)R P,
-S(O)R" y -S(O):R", en cuyas férmulas X°, R'2, R" y R' son como se describe arnba, con
1a salvedad de que cuando X es -OR*, donde R* se define como -R'4, 0 -NHR'®, entonces
cualquer sistema de anillos aromético presente dentro de R' o R'® no estd susttuido
adicionalmente con halo, (C;.jp)cicloalquilo, hetero(Cs-jo)cicloalquilo, (Cs-10)anlo,
hetero(Cs-jp)anlo, (Cs.1g)bicicloanlo o hetero(Cy.10)bicicloanlo, con la salvedad de que sélo
esté presente una estructura biciclica de amllos en R%, R* o R”, y los denvados N-6x1do,

denvados profirmaco, derivados protegidos, 1sémeros individuales y mezclas de 1sémeros de

los mismos, Y las sales y solvatos farmacéuticamente aceptables de tales compuestos y los
denvados N-6xido, denvados proférmaco, denvados protegidos, 1sémeros individuales y
mezclas de 1sdmeros de los mismos

Se prefiere un compuesto de Férmula I

en la cual
X' es -NHC(R)YRH)X® 0 -NHCH(R'*)C(O)R?®,
X? es -OH, -OC(O)NR'?R'? 0 -OC(O)R", en cuyas férmulas R'? y R'* son como se define
mis adelante,

X? es c1ano, -CR)RYR', -CR%)(OR®),, -CH:C(O)R', -CH=CH-S(O):R’,
-C(O)CF:C(O)NRR®, -C(O)YC(O)NR’RS, -C(0)C(O)OR?, -C(O)CH,0R’,
-C(O)CH.N(R®SO;R? 0 -C(O)C(O)R?, en cuyas férmulas R® es hudrégeno, (C;.)alquilo,
(Cs-10)cicloalquil(Coy g)alquilo, hetero(Cy.1p)cicloalqui(Co.3)alquilo, (Cs.10)artl(Cos)alquilo,
hetero(Cs.10)anl(Cy-g)alquilo, (Cs.jg)bicicloan](Cos)alquilo o hetero(Cs. o)biciclo-
anl(Cos)alquilo, R® es hudrégeno, hidrox: o (C.¢)alquilo, o donde X* contiene un grupo
-NR°RS, R* yR® Junto con el dtomo de mitrégeno al cual estin unidos ambos, forman
hetero(Cs.-j0)cicloalquilo, hetero(Cs.jg)arilo o hetero(Cs.io)bicicloarilo, R es drégeno o
(Ciu)alquilo y R® es hidroxi o R’ y R® forman juntos oxo, R'® es idrégeno, -X*, -CF;,
-CF:CF:R® 0 -N(R)ORS, R® es ludrégeno, halo, (C;4)alquilo, (Cs.i0)an](Co.g)alqulo o
(Cs.10)heteroani(Cog)alquilo,

_LoF
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X* comprende un amllo heteromonociclico que contiene 4 a 7 4tomos miembros de
anillo o un sigtema de anillos heterobiciclico condensado que contiene 8 2 14 dtomos
miembros de amllo y cualquier denvado carbocichco cetona, iminocetona o tiocetona de los
mismos,

en la cual dentro de R®, X® o X* cualquier sistema de amillos alicichico o aroméatico esté
insustitndo o sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente
de (Ci.s)alquilo, (C,.¢)alquilideno, ciano, halo, (C4)alquilo sustitudo con halo, mitro,
X*NR"R", -X*NRC(O)R"?, -X*NR"2C(0)OR", -X°NR'*C(O)NR"*R",

XNR! zC(NR“)NR”R“, X°OR2, -X’SR', -X’C(O)OR“, _st(O)RIz’ -XSOC(O)RIZ,
-X’C(O)NR'?R'?, -X’S(0),NR"?R", -X*NR'?S(0):R"?, -X*P(0)(OR'*)OR"?,
-X’OP(OXOR'))OR, -X*NR'2C(O)R", -X*S(O)R" y -X*S(0):R" y/o 1 radical
seleccionado de -R™, -X°0R", -X*SRY, -X’s(O)R", -X*S(O)R", -X*C(O)R",
-X’C(0)OR", -X*0C(O)R", -X°NR“R", -X>NR"*C(O)R", -X*NR'*C(O)OR",
-X°C(O)NR"R", -X*S(0);NR"R?, -X*NR'?S(0),R", -X°NR'*C(O)NR"*R? y
-X*NR'?C(NR'?)NR'R', en cuyas formulas X es un enlace o (Cy.¢)alquileno, R'? es en cada
apancién mdependientemente hidrégeno, (C.g)alqulo o (Ci.s)alquilo sustituido con halo, R"
cs (C1-s)alquilo o (Cy.)alquilo sustituido con halo, y R' es (Cs.io)cicloalquil{Co g)alquilo,
hetero(Ci.jg)cicloalquil(Co.s)alquilo, (Cs-10)anl(Co-s)alquilo, hetero(Cs.;0)arl(Cog)alquilo,
(Cs.10)bicicloan](Cos)alquilo o hetero(Cs.jo)bicicloan](Cqs)alquilo,

R' es hidrégeno o (Cr-s)alquilo y R? se selecciona de un grupo constituido por
hidrégeno, ciano, -X°NR'?R'?, -X°NR'?’C(O)R"?, -X°NR'*’C(O)OR?, -X°R",
X*NRIC(O)NRR™, X NRZC(NR')NR'?RY, -X°OR"2, -X*SR'2, -X°C(O)OR™,
-X’C(O)R", -X’OC(O)R“, -XSC(O)N'R'zRu, -X’S(O) JNRI?R'2, -X’NR“S(O);R“,
-X’P(O)OR™MOR', -X°OP(OXOR'Y)OR", -X*NR2C(O)R Y, -X*S(O)R 3, -X’$(0);RY,
RY, -X°OR™, -X’SR", X’S(O)R", -X’S(0O):R", -X*’C(O)R", -X*C(OYOR", -X’OC(O)R",
-X*NRM“R"?, -X*NR"2C(O)R", -X*NR'*C(O)OR™, -X’C(O)NR"*R'?, -X*S(O);NR'*R"?,
“X*NRS(0)R", -X°NR'2C(O)NR“R"? y -X’NR'2C(NR'>)NR'“R", en cuyas férmulas X?,
R'?, R y R" s0n como se define armiba, o R’ y R, considerados junto con el tomo de
carbono al cual estin umdos a la vez R’ y R?, forman (Css)cicloalquileno o
(Cag)heterocicloalquiieno, en cuyas férmulas dentro de dicho R? cualquier heteroanlo, arilo,
cicloalquilo, heterocicloalquilo, cicloalquileno o heterocicloalquileno esté insustitwdo o
sustituido con 1 a 3 radicales seleccionados independientemente de (Ci.g)alquilo,
(C1s)alquilideno, c1ano, halo, (C).4)alquilo sustitusdo con halo, mitro, -X*NR'?R'?,
X*NRUC(O)R?, -X*NR'2C(0)OR ™, -X*NRUC(O)NR' IR, -X*NR2C(NR'})NR 'R 2,
-X*0R', -X3SR "2, -X5C(O)OR'?, -X’C(O)R"3, -X*OC(O)R"?, -X°C-(O)NR'?R"?,

X S(0)NR'’R"?, -X*NR'?§(0);R", -X’P(O)XOR'})OR"?, -X50OP(O)(OR'*)OR"Y,
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XNRC(O)RY, -X*S(O)RP, -X*S(0);R" y -X C(O)R", en cuyas formulas X*, R'? yR"
son como se define amba,

R es -C(ROR)XE, en cuya formula R® es adrégeno o (Cyg)alquilo y X® se
selecciona de -X°NR'’R", -X*NR'2C(O)R"?, -X*NR'*C(0)OR"?, -X*°NR'’C(O)NR"’R",
X*NRZCNR)NR'IR™, -X°0R™, -X*SR", -X°C(O)OR?, -X*C(O)RY, -X°OC(O)R",
-X’C(O)NR!?R'2, -X’S(0),NR'?R'?, -X*NR'?$(O):R"?, -X*P(O)(OR'})OR?,
-X°OP(0O)(OR')OR'?, -X°C(O)RB, -X*NR'2C(O)R", -X*S(O)R", -X’S(O)R", -R",
-X°0R", -X5SRY, -X?S(O)R™, -X*S(0);R", -X°’C(O)R", -X°C(O)OR™, -X*OC(O)R",
XNRMRY, -X*NRZC(O)R", -XNRYC(0)OR ™, -X’C(O)NRMR'?, -X*S(0),NRR?,
-X’NR'S(0),R", -X’NR'?C(O)NR™R"? y -X*NR'’C(NR'$)NR'*R"?, en cuyas formules X°,
R'?, R y R son como se define ammba, y

R" y R, junto con los 4tomos & los cuales estin umdos R'® y R, forman
(Ceg)heterocicloalquileno, en el cual no més de uno de las dtomos miembros de amllo que
comprende el anillo es un heterodtomo seleccionado de -NR?'- o -O-, donde el anillo esth
msusttudo o sustiturdo con R', donde R’ es como se define armba, y R?' es hidrégeno,
-C(O)OR™, -C(O)R'%, -C(O)NR!?R'2, -S(0),NR'’R 2, -S(O)R"* y -S(O),R "3, -S(O)R",
-S(O):R", -C(O)R", -C(O)OR ', -C(O)NR'?R" y -S(0);NR'*R "2, en cuyas férmulas R*?, R"
y R'* son como se define arnba,

en la cual dentro de R?, RY, R'5, R' y R'® cualquier sistema de amillos aliciclico o
aromético estd msustituido o sustituido adicionalmente con 1 a § radicales seleccionados
independientemente de (C,.g)alquilo, (Cy.¢)alquilrdeno, ciano, halo, (C;4)alquilo sushtwido
con halo, mtro, -X°NR'2R'2, -X*NR'2’C(O)R"?, -X*NR'2C(O)OR"?, -X*NR™C(O)NR'?R",
X*NRUC(NR'INRRY, -X°0OR ", -X*SR", -X’C(O)OR ", -X°C(O)R"?, -X°OC(O)R,
-X’C(O)NR'R'?, -X’S(0);NR'?R"?, -X*NR'?$(0).R "2, -X*P(O)(OR'})OR ",
-X3OP(O)OR'MYOR'?, -XNRZC(O)RY, -X’S(O)R?, -X*C(O)R" y -X*S(O)R" y/o
radical seleceionado de -R', -X°OR', -X*SR", -X°S(O)R", -X*S(0);R", -X’C(O)R",
-X’C(O)OR™, -X*OC(O)R™, -X*NR"R", -X*NR'*C(O)R", -X*NR'*C(0)OR",
-X*C(O)NRMR", -X5S(0),NR"R"2, -X*NR'?$(0);R", -X*NR'2C(O)NR“R"? y
X*NR'ZC(NR')NR"R", y dentro de R? yR* cualquier resto ahfético esti insustitmdo o
sustindo adicionalmente con 1 a 5 radicales seleccionados independientemente de ciano,
halo, mtro, -NR'?R"?, -NR"?C(O)R"?, -NR'>C(0)OR ', -NR'*C(O)NR'?R 2,
NRZC(NR'3)-NR'’R", -OR"?, -SR'2, -C(O)OR"?, -C(O)R 2, -OC(O)R'%, -C(O)NR'?R"?,
-S(O)NR'’R*, -NR™S(0),R", -P(OXOR'*)OR", -OP(O)(OR'*)OR", -NR'’C(O)R ",
-S(O)R" y -S(0);R"?, en cuyas férmulas X°, R'?, R'? y R' son como se describe armba, con
la condic1dn de que sélo esté presente una estructura de anillo biciclica en R%, R o R", y los
denvadas N-éxido, denvados profirmaco, denvados prategidos, 1sdmeros mndividuales y
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mezclas de 186meros de los mismos, y las sales y solvatos farracéuticamente aceptables de
tales compuestos y los denvados N-6xido, denvados profirmaco, denivados protegidos,
156meros individuales y mezclas de 1sémeros de los mismos

Se prefiere un compuesto de Férmula I

en la cual
X' es -NHC(R"YR})C(O)C(O)NR’RS, en cuya férmula R® es hidrégeno, (C14)alquilo,

(Cs.n)ercloalquil(Co-g)alquilo, hetero(Cso)cicloalquil(Ca s)alquilo, (Ce-10)anl(Co¢)alquilo,
hetero(Cs.10)anl(Co.¢)alquilo, (Cs.jo)bicicloarii(Cos)alquilo o hetero(Cg.10)bicicloar]-
(Cos)alquilo y RS es hidrégeno, hidroxi o (C).¢)alquilo, o R® y R, junto con el dtomo de
nitrégeno al cual estin unidos ambos forman hetero(C,.1p)cicloalquilo, hetero(Cs.g)arlo o
hetero(C;s.10)bicicloarilo,

X? es hudrégeno,

en la cual dentro de X' cualquier sistema de amillos aliciclico o aromético esté
msustiturdo o sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente
de (Ci.6)alquilo, (C,.¢)alqmhideno, ciano, halo, (C;.4)alquilo sustituido con halo, mtro,
-X’NR"?R", -X*NR"*C(O)R"?, -X*NR'*C(O)OR"?, -X*°NR'*C(O)N-R'*R"?,
XNRZC(NR)NRZR'2, -X°0R'2, -X*SR'2, -X3C(O)OR'?, -X°C(O)R %, -X’OC(O)RY,
-X’C(O)NR'*R", -X’S(0),NR"*R"?, -X*NR'3S(0);R"”, -X*P(O)(OR'})OR"?,
-X*0P(O)(OR™MOR", -X*NRZC(O)RY, -X°S(O)R* y -X*S(0):R" y/o 1 radical
seleccionado de -R'4, -X°OR", -X’SRY, -X’S(O)R", -X*S(O)R", -X*C(O)R",
-X3C(O)OR™, -X*OC(O)R", -X*NR“R", -X*NR"2C(O)R"¢, -X°NR'*C(O)OR ",
-X3C(O)NR'*R", -X’S(0),NR*R"?, -X°NR'?S(0);R"*, -X°NR'*’C(O)NR*R'* y
-X*NR2C(NR')NR"R'?, en cuyas férmulas X° es un enlace o (C1s)alquileno, R'? es en cada
aparici6n independientemente hidrégeno, (C,.s)alquilo o (C.)alquilo sustituido con halo, R
es (Ci.s)alquilo o (Cy.¢)alquilo sustitmido con halo, y R" es (C3.i0)cicloalquil(Co.¢)alquilo,
hetero(Cs.0)cteloalquil(Co-3)alquilo, (Cg-10)anl(Co.s)alquilo, hetero(Cs.1o)anl(Co.g)alquilo,
(Co.10)bicicloan](Cog)alquilo o hetero(Cs.0)bicicloan](Co.g)alquilo,

R! es lidrégeno y R? es (Cy.g)alquilo, y

R’ es -CH,X", en cuya férmula X° es -X’NR'?S(0),R'? 0 -X*S(O),R"*, en cuyas
férmulas X%, R'? y R™ son como se define amba,
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en la cual dentro de R? cualquier sisterna de anillo aliciclico o aromitico esté
msustitmido o sustitindo adicionalmente con 1 a 5 mdicales seleccionados independientemente
de (C,.s)alquilo, (Cs)alquilideno, ciano, halo, (Ci4)alqulo sustitwido con halo, mitro,
“XNR"R', -X*NR2C(O)R"2, -X’NR'2C(O)OR ", -X*NR'?’C(O)NR'*R"?,
XCNRZCNR')NR'ZR'2, -X°0R'2, -X°SR'2, -X’C(O)OR'2, -X°C(O)R ', -X°OC(O)R",
-X*C(O)NR"?R™2, -X’S(0),NR"?R"?, -X°N-R'*S(O):R "2, -X*P(O)(OR'})OR"?,
-X30P(O)}OR')OR "2, -XNR'2C(O)R", -X*S(O)R 3, -X3C(O)R" y -X*S(O):R" y dentro de
R cualquier resto alifitico estd nsustitwido o sustitwdo adicionalmente con 1 a 5 radicales
seleccionados independientemente de ciano, halo, mitro, -NR'?R'2, -NR2C(O)R"?,
-NR'2C(O)OR", -NR2C(O)NR'?R"?, -NR"’C(NR'}NR'’R 2, -OR ", -SR'?, -C(O)ORY,
-C(O)R", -OC(O)R", -C(O)NR'’R", -5(0):NR"’R", -NR'5(0).R %, -P(O)}(OR'})OR",
-OP(OXOR'?)OR™2, -NR'2C(O)R", -S(O)R" y -S(0)2R", en cuyas férmulas X°, R'* RP y
R" son como se descnibe arriba, con la salvedad de que sélo est4 presente una estructura de
amllo bicichca en R?, y los denivados N-6x1do, denvados profirmaco, denvados protegidos,
1sémeros individuales y mezclas de 1sémeros de los mismos, y las sales y solvatos
farmacéuticamente aceptables de tales compuestos y los denvados N-6x1do, dernivados
proférmaco, derivados protegidos, 1sdémeros individuales y mezclas de 1sémeros de los
mismos

Se prefieren los compuestos de la invencién en los cuales X' es -NHC(R'YRH)X? o
-NHCH(R'")C(O)R™, en cuyas formulas R' es hidrégeno o (C).¢)alquilo y R? es hudrgeno,
(Cig)alquilo, -X*0OR'2, -X’S(O)R"3, -X°OR™, (Cs.10)anl(Co.6)alquilo o
hetero(Cs-10)anl(Co.¢)alquilo, o R! 0 R? considerados junto con el &tomo de carbono al cual
estin unidos a la vez R' y R?, forman (C;.¢)cicloalquileno o (Cs.g)heterocicloalquileno, en los
cuales dentro de dicho R?, cualquier heteroanlo, anlo, cicloalquileno o heterocicloalquileno
esté insuststdo o sustitndo con (C).¢)alquilo o udrox, particularmente en los cuales X es
ciano, -C(O)R'%, -C(R®)Y(OR®),, -CH=CHS(O):R’, -CH:C(O)R'%, -C(O)CF:C(O)NR°R’,
-C(O)C(O)NR®R®, -C(O)C(O)OR®, -C(O)CH;OR?, -C(O)CH;N(R$)SO:R® 0 -C(O)C(O)R?, en
cuyas férmulas R, R® y R'® son como se descnbe amba, y R'® y R Jjunto con los dtomos a
los cuales estén umidos R'® y R?® forman (C, g)heterocicloalquileno, en cuya férmula no mis
de uno de los dtomos miembros del amllo que comprende el amillo es un heterotomo
seleccionado de -NR?'- u -O-, particularmente en el cual el anillo est4 insustitido o sustitwido
con (Ci.s)alquilo 0 -X*C(O)OR'? y R?! es udrégeno, (Ci.¢)alquilo, -X*C(O)R'?,
-X’C(0)OR", -R™, -X°C(O)R™ 0 -C(O)OR™

Son particularmente preferidos los compuestos de la mvencién en los cuales X° es
ciano, -C(0)X*, -C(O)H, -C(O)N(CH;)OCH3, -CH(OCH;)3, -C(O)CFs, -C(O)CF;CF;,
-CH;C(O)R'S, (E)-2-bencenosulfomlIvinilo, 2-dimetilcarbamonl-2,2-cifluoroacetilo,

Lbe—
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2-oxo-2-pirrolidin-1-1l-acefilo, 2-morfolin-4-11-2-oxoacetilo, 2-oxo-2-piperazin-1-1l-acetilo,
2-(4-metanosulfonl-piperazin-1-11)-2-oxoacetilo, 2(1,1-dioxo-1)-tioformolin-
411)-2-oxoacetilo, dimetilaminooxalilo, tetrahidropiran-4-1laminooxalilo, 2-morfolin-
4-1l-ehlamnooxalilo, ciclopentil-etil-aminooxalilo, pindin-3-ilaminooxalilo, femlamino-
oxahlo, 1-benzoil-pipendin-4-ilaminooxalilo, 1-bencil-carbamoil-metanoilo,
1-benciloxi(oxallo), 2-benciloxi-acetilo, 2-bencenosulfomlamimo-etanoflo, 2-0xo-2-fenil-
etanoflo, 3H-oxazol-2-carbonilo, 5-trnifluorometil-oxazol-2-carbonilo, 3-tnfluorometil-{1,2,4]-
oxadiazol-5-carbonilo, 2,2,3,3,3-pentafluoro-propionilo, hidroxiaminooxalilo, oxahlo,
2<(1,3-dilidro-1soindol-2-11)-2-oxoacetilo, benzotazol-2-1lamiooxahilo, 2-oxo-etilo,
2-oxazol-2-11-2-oxo-etilo o 2-benzooxazol-2-11-2-0xo-etilo, particularmente en los cuales X*
es 1H-benzoimidazol-2-1lo, pinmidin-2-ilo, benzooxazol-2-1lo, benzotiazol-2-1lo,
pindazin-3-ilo, 3-feml-[1,2,4]-oxadiazol-5-1lo o 3-etil-{1,2,4Joxadiazol-5-1l0, y R" y RZ,
junto con los &tomos a los cuales estin urudos R'® y R, forman
1-benzoil-3-oxo-pipendin-4-1lo, 1-benzoil-3-oxo-azepan-4-1lo, 2-met1l-4-0xo0-
tetrahidro-furan-3-ilo, 2-et1l-4-oxo-tetrahidro-furan-3-ilo, 4-oxo-1-(1-fenilmetanoil)-
pirrolidin-3-1lo o (8)-2-acetoxi-4-oxo-azetidin-3-1lo

Son muy particularmente preferidos los compuestos de la invencién en los cuales X*
es -C(0)X’, en particular 1H-benzoimdazol-2-ilcarbomle, pnmidin-2-1lcarbomilo,
benzooxazol-2-1lcarbonilo, benzotiazol-2-1lcarbomlo, pindazin-3-1lcarbomnilo,
3-feml-[1,2,4]oxadiazol-5-1lcarbonilo o 3-etil-[1,2,4]oxadiazol-5-1lcarbonilo, o
-C(O)C(O)NRRS, en particular 2-oxo-2-pirrolidin-1-ilacetilo, 2-morfolin-4-11-2-oxoacetilo,
2-o0xo-2-piperazin-1-1l-acetilo, 2-(4-metanosulfonil-piperazin-1-11)-2-oxo-acetilo,
2-(1,1-dioxo-1N-tiomorfolin-4-11)-2-oxo-acetilo, dimetilammooxalilo, tetrahidro-
piran-4-1lamino-oxalilo, 2-morfolm-4-1l-etilaminooxalilo, ciclopentil-etil-aminooxalilo,
pindin-3-ilaminooxahilo, femlamino-oxahlo o 1-benzoil-pipendin-4-1laminooxahlo

Se prefieren los compuestos de la mvencién en los cuales X? es -OH o
-OC(O)NR'*R"?, particularmente en los cuales cada R'? representa independientemente
hidrégeno o (C;.¢)alquilo, donde dicho alquilo estd insustituido o sustituido con hidroxi o
metoxt, 0 X es -OC(O)NHR", en cuya frmula R' es (Cx.i0)cicloalquil(Cos)alquilo o
hetero(Cs-)cicloalquil(Cy3)alquilo, o X? es -OC(O)R', en cuya férmula R' es -NRZRZ y
R2 Y R® junto con el &tomo de mitrégeno al cual estin unidos RZ y R? forman un amllo
hetero(Cy6)cicloalquilo, amllo que puede estar msustituido o sustitmido con hidroxi,
particularmente en ¢l cual X se selecciona de -OH, dimetilcarbamotloxi,
morfolin-4-1lcarbomloxi, pipendin-1-1lcarbomloxi, pirrolidin-1-1l-carboniloxi,
pinmidin-2-1lamino, tetrahidropiran-4-1lamino, 1-metil-piperidin-4-1lamino,
N-(2-metoxieti]}-N-(tetrahidropiran-4-1l)amino, 1sopropil-amino y ciclohexilamino,
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4-terc-butoxicarbonilpiperazin-1-ilcarboniloxi, N-bencil-carbamoilox,
pirrohidin-1-1l-carboniloxi, N,N-dimetil-carbamoiloxi, pipenidin-1-1l-carbomloxi,
4-metanosulfom!-piperazin-1-1l-carbonuloxi, 4-etoxicarbomipiperazin-1-1l-carboniloxi,
N-ciclohexil-carbamoiloxi, N-fenil-carbamoilox:,
N-(5,6,7,8-tetralidro-naftalen-1-11)-carbamoiloxi, N-butil-N-metil-carbamoiloxi,
N-pindin-3-1l-carbamoilox:, N-1sopropil-carbamoiloxi, N-pindin-4-1l-carbamoiloxi,
N-cianometil-N-metil-carbamoiloxi, N,N-b1s-(2-metoxi-etil)-carbamoil-oxa,
N-fenetil-carbamonloxi, piperazina-carboniloxi, N-naftalen-2-1l-carbamoilox,
4-bencil-piperazina- 1 -carbamoiloxi, 4-(1-furan-2-1l-carboml)-piperazina-1-carbamoilox,
tiomorfolin-4-1l-carbomloxi, l,1-dloxo-lh‘-nomorfolm-tl—ll)carbomloxl,
bis-(2-metoxi-etil)}-carbamoiloxi, morfolin-4-ilcarbomloxi, 2-metoxi1-etilcarbamoiloxi,
dietilcarbamoiloxi, pirrohidin-1-1lcarboruloxi, 2-hidroxietilcarbamoilox,
tetrahidro-furan-2-1imetilcarbamanloxi, ciclopropilcarbamoiloxt, terc-butilcarbamonioxi,
3-hidroxi-pirrohdin-1 -1l-carbonilox: y carbamoiloxi, més particularmente
morfolin-4-1lcarbomloxi, 2-metoxietticarbamoiloxi, diehlcarbamoiloxi,
pirrohdin-1-1lcarboniloxi, 2-hidroxi-etilcarbamoilox, tetrahidro-furan-2-1imetilcarbamoiloxi,
ciclopropilcarbamoiloxs, terc-butilcarbamoiloxi, 3-hidroxi-pirrolidin-1-1i-carbomlox y
carbamoiloxi

Se prefieren los compuestos de la invencién en los cuales X2 es -NHR', en cuya
formula R'® es (Cs.10)ar1lo, hetero(Cs.yo)anlo, (Cs.io)bicicloarnilo o hetero(Cy.10)-bicicloanlo, o
-NR'R', en cuya férmula R'? es hetero(C.j0)cicloalquilo y R'® es hidrégeno o R'? yR'® son
independientemente (Cs-10)anl(C,¢)alquilo o hetero{Cs.i0)anl(C,s)alquilo, en los cuales
dentro de R'S, R!7 y R'® cualquier sistema de amllos aliciclico o aromético estd insustituido o
sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente de (Cy.¢)-
alqulo, ciano, hale, mitro, (C;.4)alquilo sustitmdo con halo, -X*OR'2, -X*C(O)OR ",
“X*C(O)R", -X’C(O)NRR"?, -X°N-R'*S(0):R"? y/o 1 radical seleccionado de -R', -X°0OR'*
y -X*’C(O)NRMR'?, en particular en los cuales X? se selecciona de 5-mitrotiazol-2-1lamino,
2-mtrofemlamino, pinmidin-2-1lamino, tetrahidropiran-4-1lamino,
N<(2-metoxietil)-N-(tetrahidropiran-4-11)amino, 1-metil-pipendin-4-1lamino, 1sopropilamino,
di(tien-2-1lmetil)-amino o di(bencil)amino

Se prefieren los compuestos de la mvencién en los cuales X* es -OR* en cuya férmula
R* es 4-metoxi-fenilo, 4-hdroximetil-fenilo, metoximetilo, femilmetanoflo,
1-(4-fenoxi-feml)-metanoflo, 3-bifenilo, 4-bifenilo, 1-bifenil-4-11-metanoflo,
naftalen-2-1l-metanoflo, benzo-[1,3]dioxol-5-11-metanoilo,
(4-metanosulfonulamnofenil}-metanoilo, benzo[b]tien-2-11-metanoflo, 4'-cloro-4-bi-femlo,
4-hidroxi-feulmetanoflo, 3-cloro-benzo[b]tien-2-11-metanoflo, tien-2-11-metanoilo,
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tien-3-1l-metanoflo, 3-cloro-tien-2-1l-metanoilo, 5-metil-tien-2-1l-metanoflo,
4-metoxi-fenilmetanofio, 4-mfluorometoxi-femimetanoilo, 4-cloro-femlmetanollo,
3-bromofemlo, ciclohexiimetilo, 3,4-dimetoxi-feniimetanoilo, 3,4-difluorofemimetanoflo,
3-fluoro,4-metoxi-feniimetanoflo, 4-fluoroferulmetanoflo, 4-tnflucrometil-femimetanoilo,
4-forml-fenul-formilo, 3-formil-feml-formilo, 4-metil-pentanoilo,
tetramdropiran-4-1lmeti]-2-morfolin-4-11-2-oxo-metilo

Son muy particularmente prefernidos compuestos de la invencién en los cuales X se
selecciona de -OH, dimetilcarbamoiloxi, morfolin-4-1lcarbomloxi, pipendin-1-ilcarboniloxi,
purolidin-1-1l-carboniloxi, pinmidin-2-1lamino, tetrahidropiran-4-1lamino,
1-metilpipenidin-4-1lamino, N-(2-metoxietil)-N-<(tetrahidropiran-4-11)-amino, 1sopropilamino y
ciclohexilamino

Se prefieren los compuestos de la invencién en los cuales R' es udrégeno o
(Crs)alquilo y R? es hudrégeno, -X’OR'?, -X°RY, (Cy.10)heteroan!({Co.c)alquilo,
(Cs.10)anl(Cog)alquilo, (Cs_yo)cicloalquil(Cog)algmlo, (Cs.1p)heterocicloalquil(Cog)alquilo o
(C1.6)alqumio, o R' y R?, considerados junto con ¢l dtomo de carbono al cual estén umdos & Is
vez R' y R? forman (Cs g)cicloalquileno o (Cyg)heterocicloalquileno, en los cuales dentro de
dicho R? cualquier heteroailo, anlo, cicloalquilo, heterocicloalquilo, cicloalquileno o
heterocicloalquileno esta sustituido opcionalmente con 1 a 3 radicales seleccionados
independientemente de (C;.s)alquilo e hidroxi, particularmente en los cuales R' es hidrégeno o
metilo y R? es hidrogeno, metoximetilo, (C;.¢)alquilo, fenetilo, tien-2-1lo o 5-metil-furan-2-ilo,
o R' y R? considerados junto con el 4tomo de carbono al cual estin umdos R yR? forman
ciclopropileno, tetrahidropiran-4-1leno o metil-pipendin-4-1leno

Se prefieren los compuestos de la mnvencién en las cuales R? es -CH;X%, en cuya
férmula X° se selecciona de -X*SR'?, -X’C(O)NR'R'?, -X*S(OLR Y, -X°C(O)RY, -X’ORY,
XISRY, -XIRM, X5S(0)RY, -X C(OIRY, -X*C(OINR'“R'?, en cuyas formulas X°, R, RY
y R’ son como se define arriba, particularmente en las cuales R? es tiofeno-2-sulfoml-metlo,
3-cloro-2-fluoro-femimetano-sulfoml-metlo, benceno-sulfonil-metilo,
femlimetano-sulfonil-metilo, 2-(1,1-difluoro-metox1)-femlmetano-sulfonil-metilo,
2-bencenosulfoml-etilo, 2-(pindina-2-sulfonil)-etilo, 2-(pindina—4-sulfoml)-etilo,
2-femimetano-sulfoml-etilo, oxipindin-2-1l-metano-sulfoml-metilo,
prop-2-eno-1-sulfoml-metilo, 4-metoxi-femimetano-sulfonil-metilo,
p-tolil-metano-sulfom!-metilo, 4-cloro-femimetano-sulfonil-metilo,
o-tolil-metano-sulfoml-metilo, 3,5-dimetil-fernimetano-sulfonl-metilo,
4-tn-fluoro-metl-femlmetano-sulfonil-metilo, 4-tnfluoro-metoxi-fenilmetano-sulfonil-metilo,
2-broma-feniimetano-sulfonil-metilo, pindin-2-1l-metano-sulfoml-metilo,
pindin-3-1l-metano-sulfomil-metilo, pindin-4-il-metano-sulfonil-metilo,
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naftalen-2-1l-metano-sulfoml-metilo, 3-metil-femimetano-sulfonil-metilo,
3-tn-fluorometil-feniimetano-sulfonil-metilo, 3-tnfluoro-metoxi-feniimetano-sulfoml-metilo,
4-fluoro-2-in-fluorometoxi-femimetano-sulforul-metlo,
2-fluoro-6-mfluorometil-femimetanosulfonilmetilo, 3-cloro-feniimetanosulfoniimetilo,
2-fluoro-fenilmetanosulforilmetilo, 2-trfluoro-femimetanosulfonimetilo,
2-ciano-fenilmetanosulfomimetilo, 4-terc-butil-feniimetanosulfonil-metilo,
2-fluoro-3-fenil-femlmetano-sulfoml-metilo, 3-fluoro-feniimetanosulfomlmetilo,
4-fluoro-feniimetano-sulfonilmetilo, 2-cloro-fenilmetanosulfomimetilo,
2,5-difluoro-femImetanosulfoniimetilo, 2,6-d1fluoro-feniimetanosulfonilmetilo,
2,5-dicloro-fenilmetano-sulfoml-metilo, 3,4-dicloro-femimetanosulfonilmetilo,
2-(1,1-di-fluoro-metoxi)-femimetanosulfomimetilo, 2-ciano-femlmetano-sulfonil-metilo,
3-ciano-fenilmetanosulfonil-metilo, 2-trifluoro-metoxi-fenilmetano-sul fomlmetilo,
2,3-difluoro-feuilmetanosulfonilmetilo, 2,5-difluoro-femimetanosulfoniimetilo,
bifenil-2-1lmetanosulfonil-metilo, ciclohexilmetilo, 3-fluoro-feniimetanosulfonil-metlo,
3,4-d:ifluoro-femimetanosulfoniimetilo, 2,4-difluoro-femimetanosulfonilimetilo,
2,4,6-tinfluoro-fenimetanosulfoniimetilo, 2,4,5-trifluoro-feniimetano-sulfomimetilo,
2,3,4-influoro-fenilmetanosulfonil-metilo, 2,3,5-mfluoro-femlmetano-sulfomlmetilo,
2,5,6-tnfluoro-feniimetanosulfonilmetilo, 2-cloro-5-tn-fluoro-metilfeniimetanosulfoniimetilo,
2-met1l-propano-1-sulfonilo, 2-fluoro-3-tnfluoro-metilfenmimetanosulfoniimetilo,
2-fluoro4-trifluoro-metilfemimetanosulfonimetilo,
2-fluoro-5-tnfluoro-metil-femimetano-sulfonilmetilo,
4-fluoro-3-tnfluoro-metilfentimetanosulfornlmetilo, 2-metoxi-femlmetanosulfomimetilo,
3,5-bis-tnfluorometil-fenilmetanosulfonilmetilo,
4-difluoro-metoxi-feniimetanosulfoimetilo, 2-difluoro-metoxi-fenlmetanosulforulmetilo,
3-diflucrometoxi-feniimetano-sulfoniimetilo, 2,6-dicloro-fernlmetanosulfoniimetilo,
bifenil-4-1lmetanosulfonilmetilo, 3,5-dimetil-1s0xazol-4-1lmetanosulfonilmetilo,
5-cloro-tien-2-11-metano-sulfon-1lmetilo, 2-[4-(1,1-difluoro-metox1)-bencenosulforml]-etilo,
2-[241,1-d1fluoro-metoxi)-bencenosulfoml]-etilo,
2-[3(1,1-difluoro-metox1)-bencenosulfoml]-etilo, 2-(4-tnfluorometoxi-bencenosulforl)-etilo,
2-(3-influoro-metoxi-bencenosulfomI)-etilo, 2-(2-tnfluoro-metoxi-benceno-sulforl)-etilo,
(cranometil-metil-carbamoil)-metilo, bifenil-3-1imetilo, 2-0x0-2-pirrohdin-1-1l-etilo,
2-bencenosulfoml-etilo, 1sobutilsulfamlmetilo, 2-femlsulfanil-etilo,
ciclohexilmetanosulfomlmetilo, 2-ciclohexil-etanosulfonilo, bencilo, naftalen-2-ilo,
bencilsulfamimetilo, 2-tnfluorometil-bencilsulfanil-metilo, femlsulfamletilo,
ciclopropil-metanosulfonil-metilo, S-bromo-tien-2-1lmetilo, 3-feml-propilo,
2,2-difluoro-3-fenil-propilo, 3,4,5-tnmetoxi-fenimetano-sulfomlmetilo,

167
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2,2-difluoro-3-tien-2-11-propilo, ciclo-hexiletilo, ciclohexilmetilo, terc-butilmetilo,
1-metilciclohexilmetilo, 1-metilciclopentiimetilo, 2,2-difluoro-3-femlpropilo,
2,2-dimeti1-3-fenlpropilo, 1-bencilciclopropilmetilo, -X*S(0),R" y -X3S(0):R', en cuyas
férmulas R" es alquilo y R' es fenilo, pudiendo estar dicho femlo insustitido o sustituido

Se prefieren los compuestos de la invenci6n en los cuales R? es ciciohexiletlo,
ciclohexilmetilo, ferc-butilmetilo, 1-metilciclohexilmetilo, 1-metilciclo-pentiimetilo,
2,2-difluoro-3-fenilpropilo, 2,2-dimetil-3-fenilpropilo, 1-bencilciclopropilmetilo, -XS(0),R'?
0 -X’S(0):R", en cuyas férmulas R'? es alquilo y R* es fenilo, pudiendo estar dicho fenilo
msusttuido o sustitmido

Las tablas siguientes tienen por objeto proporcionar onentacién en cuanto a la mejor
realizacién de la presente invencién Sin embargo, las mismas no hmitan el alcance de la
mvencién Las personas con experiencia ordinana pueden preparar selechvamente
compuestos particulares unmiendo O*, NH* o H* de uno de los fragmentos (A1 a A62) que se
muestran en la Tabla 1 al 4tomo de carbono de metino (*CH*) de uno de los fragmentos (Bl a
B93) que se muestran en la Tabla 2, y umendo el dtomo de carbono de metino (*CH* o *CF*)
de uno de los fragmentos (B1 a B93) que se muestran en la Tabla 2 al dtomo de carbono de
acilo (C*) de uno de los fragmentos (C1 a C91) representados en la Tabla 3
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Por convemencia, puede hacerse referencia a los compuestos de la presente invencidn
por sus combinaciones de fragmentos "A", "B”, y "C" Asi, por ejemplo, el compuesto al que
se hace referencia como A7-B4-C13 es producto de la combinacién del grupo A7 en la Tabla
1 y B4 en la Tabla 2 yC13 en la Tabla 3, es decir el 4cido

metanosulfoml-etil-éster
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Compuestos preferidos adicionales de la Férmula [ se proporcionan a continuacién
(R)-N-cianometil-2-hidroxi-3-feniimetanosulforul-propionammda,
(R)-N-(1-ciano-1-tiofen-2-11-metil)-2-hidroxi-3-femimetanosulfonl-propionamida,
(R)-N-(1-c1ano-1-tiofen-2-11-metil)-3-[2-(1,1-difluoro-metoxi)feniimetanosulfonil]-2-hidroxi-
propionarmida,

(R)-N-(cianomet11-3-[2-(1, 1-dafluoro-metox1)-femimetanosulfomli}-2-hidroxi1-propionarmda,
écido morfohna-4-carboxilico-(R)-1-(cianometil-carbamoil)-2-femlmetanosulfonil-etl-éster;
icido morfohna-4-carboxilico-(R)-1-(cianometil-carbamoil)-2-[2-(1,1-difluoro-
metoxia)-feniimetanosulfonii]-etil-éster;

écido (R)-(2-metox1-etil)-carbédmico-1-(cianometil-carbamoil)-2-femlmetano-
sulfoml-etil-éster,

dcido (S)-dietil-carbimico-1-(c1anomenl-carbamoil)-2-ciclohexil-etil-éster,

dcido (S)-pirrolidina-1-carboxilico-1-(cianometil-carbamoil)-2-ciclohexil-etl-éster;

&cido (S)-morfolina-4-carboxihco-1-{cianometil-carbamoil)-2-ciclohexil-etil-éster;

&cido (S)-4-etil-piperazina-1-carboxflico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster;
&cido (S)-2-hidroximetil-pirrohidina-1-carboxilico-(S)-1-(cianometil-
carbamoil)-2-ciclohexil-etil-éster;

acido (S)(2,2,2-tnifluoro-etil)-carbémico-1-{cianometil-carbamoil)-2-ciclohexil-etil-éster,
écido (S)-(2-mdroxietil}-carbdmico-1-{cianometil-carbamoil)-2-ciclohexil-et1l-éster,
acido (tetrahidrofuran-2-1lmetil)-carbdmico-(S)-1-(cianometil-
carbamoil)-2-ciclohexil-etil-éster;

icido (S)-azetidina-1-carboxilico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster,

dcido (S)ciclopropil-carbamico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster;

icido (S)-pipendima-1-carboxihco-1-(cianometil-carbamoil)-2-ciclohexil-ehl-éster,

écido (S)-(2-metoxi-etil)carbémico-1-(cianometil-carbamoil)-2-ciclohexil-et1l-éster,

icido (R)-3-hidroxi-pirrohdina- 1-carbox{lico-(S)-1-(cianometil-
carbamoil)-2-ciclohexil-etil-éster,

dcido (S)-3-hidroxi-pirrohidina-1-carboxilico<(S)- 1-(cianometl-carbamoil)-2-ciclohexil-
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etil-éster;

dcido (S)-morfolina-4-carboxilico-1-(cianometil-carbamoil)-3-ciclohexil-propil-éster,
écido morfolina-4-carboxilico-(R)-1-[(S)-1-(1-benzo-oxazol-2-1l-metanoil)-
propilcarbamoil]-2-feniimetano-sulfonil-etil-éster,

dcido morfohna-4-carboxihco(R)-1-[(5)-1-(1-benzooxazol-2-1l-metanoil)-propilcarbamonl}-2-
[2-(1,1-difluoro-metox1)-fenilmetanosulfonil]-etil-éster;

icido morfolina-4-carboxilico(R)-1-[(S)-1-(1-benzotiazol-2-11-metanoil}-propil-
carbamoil]-2-[2-(1,1-difluoro-metoxi)-fenilmetanosulfonl]-etil-éster;

dcido pirrolidina-1-carboxilico(R)-1-[(S)-1-(1-benzo-oxazol-2-1l-metano:l)-
propilcarbamoil]-2-fenilmetano-sulfonil-etil-éster;

acido dimetil-carbamico-(R)-1-[(S)-1-(1-benzooxazol-2-1l-metanoil)-
propilcarbamoil]-2-femlmetanosulfoml-etil-éster;

dcido morfolina-4-carboxilico(R)-1-[(S)-1-(1-bencil-carbamoil-metanml)-
propilcarbamoil]-2-fenlmetano-sulforl-etil-&ster,

écido morfolina-4-carboxilico-(S)-1-[(S)-1-(oxazol[4,5-b]pindina-2-carbonl)-
propilcarbamoil]-2-femimetano-sulfonil-etil-éster,

acido morfolina-4-carboxilico-(8)-1-[(S)-1-(5-etl-[1,3,4]oxad1azol-2-carbonl)-
propilcarbamoil]-2-femimetanosulforul-etil-éster;
(S)-2-{(R)-3-[2-(1,1-d1fluoro-metoxi)-femimetano-sulfonl]-2-hidroxi-
propanoilamino}-N-metoxi-N-metil-butiramida,
(R)-3-[2-(1,1-difluoro-metox1)-femlmetanosulfom1]-N-((S)-1-formil-propil)-2-hidroxi-
propionamida,
(RHMN)[(S)-1-(1-benzooxazol-2-1]-metanoil)-propil]-2-hidroxi-3-femimetanosulfoml-
propionamida,

acido (S)-3-{3-[2-(1,1-difluoro-metox1)-femlmetano-sulfoml]-
propanoilamino}-2-oxopentanoico-bencilarmda,
N-[(S)-1-(1-benzooxazol-2-11-metanoil)-propil]-3-[2-(1, 1 -difluoro-metox1)-femimetano-
sulforul]-propionamida,
N-[(8)-1-(1-benzooxazol-2-11-metanoil)-3-fenil-propil]-3-p-tolilmetanosulforul-propionamida,
3-(2-diflucrometoxi-femlmetanosulfom!)-N-(1-etil-2,3-dioxo-3-pirrolidin-1-11-propil)-
propionanuda,
3-(2-difluorometoxi-feniimetanosulfonl)-N-(1-etil-3-morfolin-4-11-2,3-dioxo-propil)-
propionamida,
3-(2-difluorometoxi-femlmetanosulfonl)-N-(1-etil-2,3-dioxo-3-piperazin-1-11-propil)-
propionarmda,

3-(2-difluorometoxi-fenilmetanosulfoml)-N-[3-(1,1-
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dioxo-116-tiomorfolin-4-11)-1-eti1l-2,3-dioxo-propil]-propronarmda,
3-(2-difluorometoxi-fernimetanosulfoml)-N-{1-enl-3-
(4-metil-sulfoml-piperazin-1-11)-2,3-dioxo-propil)-propionamida,

#cido 3-[3-(2-d1fluorometoxi-femimetanosulforal)-
propiomlamino]-2-oxo-pentanoico-dimetilarmda,

écido 3-[3-(2-difluorometoxi-femimetanosulfonl)-
propionilamino]-2-oxo-pentanoico-ciclopentil-et:ilamida,

écido 3-[3-(2-difluorometoxi-feniimetanosulfoml)-
propionilamino]-2-oxo-pentanoico-feilamida,

écido 3-[3-(2-difluorometoxi-femilmetanosulforul)-
propiontlamino]-2-oxo-pentanoico-pindun-3-1lamida,

dcido 3-[3-(2-difluorometoxi-femlmetanosulforul)}-propionil-
amino]-2-oxo-pentanoico-(tetraludropuran-4-il)-amida,

écido 3-[3-(2-difluorometoxi-femimetanosulfoml)-
propionilamino]-2-oxo-pentanoico-( 1 -benzoil-pipendin-4-11)-amda,

acido 3-[3-(2-diflucrometoxi-fenilmetanosulforul)-
propiomlamino]-2-oxo-pentanoico-(2-morfolin-4-11-etil)-amida,
(R)-N-[(S)-1-(1-benzooxazol-2-11-metanol)-propl]-2-
(2-mtro-femlamino)-3-femlmetanosulfoml-propionamida,
N-[1-(benzooxazol-2-carbonil)-propil]-3-femimetano-
sulfonil-2-(pinmidin-2-1lamino)propionamida,
(R)-N-[(S)-1«(1-benzooxazol-2-1l-metanoil)-butil]-2(5-
nitro-tiazol-2-1lamino)-3-femimetanosulforul-propionamida,

dcido (25)(4,4-d1fluoro-2-hidroxi-5-femlpentanoico-(1(S)-ciano-3-fenl-propil)-amuda,
N-1(S)-c1ano-3-feml-propii)-2<(S)-(2-morfohn-4-11-2-oxo-etoxi)-4-feml-buhrarmda,
N<1(S)-ciano-3-fenil-propil)-2-(S)-fluoro-4-feml-butirarmda,
N<1S)-t1ano-3-feml-propil)-2,2-difluoro-4-fem}-bunramida,
N-(1<S)-c1ano-3-fenil-propil)}-2-(S)-hidroxi-4-fen:l-butiramida,
N-(1-(S)-c1ano-3-feml-propil)-2-(R)-hidroxi-4-feml-butiramida,
N-(1-(S)-c1ano-3-feml-propil)-2-(R)-metoxi-4-fenil-butiramida,

icido 2,2-difluoro-5-fenil-pentanoico-(1-c1ano-ciclo-propil)-armda,
N-(1-(S)-c1ano-3-fenil-propil)-4-feml-butiramida,

&cido 2,2-difluoro-5-femil-pentanoico-((S)-1-ciano-3-feml-propil)-amida,
N-(4-ciano-1-etil-pipendin-4-11)-3-ciclohexil-propionarmda,
N-(4-ciano-1-etil-pipendin-4-11)-3-(2-difluorometoxi-feniimetanosulfoml)-propionarmida,
dcido (S)-terc-butil-carbimico-1-(cianometil-carbamotl)-2-ciclohexil-etil-éster,
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dcido (R)-carbamico-1-{cianometil-carbamoil)-2-(2-difluorometoxi-feniimetanosulfonl)-etil-
éster;

dcido (S)-carbdmico-1-(cianometil-carbamoil)-2-ciclo-hexil-etil-éster,

dcido (R)-morfolina-4-carboxilico-1-(1-ci1ano-ciclopropil-carbamoil)-2-fenilmetanosulfonl-
etil-éster,

dcido (R)-morfolina-4-carboxilico-1-(4-ciano-tetrahidro-
piran-4-1lcarbamozl)-2-feniimetanosulfoml-etil-éster,

3-ciclohexil-2-lmdroxi1-N-[ 1-(oxazolo[4,5-b]pindina-2-carbomt)-2-propil]-propionamida,
(R)-N-[1<(benzotiazol-2-carbonil)-butil]-2-1s0propil-amino-3-feniimetanolsulfoml-
propionamda,
(R)-N-[1-(benzotiazol-2-carboml)-butil]-3-femimetano-sulfoml-2-(tetrahidropiran-4-1lamino)-
propionamida,

(R)-N-[ 1-(benzotiazol-2-carboml)-butil]-2-dibencilamino-3-ferulmetanosulfonil-
propionamida,
(R)-N-[1-(benzotiazol-2-carbonil)-butil]-2-dimetilamino-3-femimetanosulfonil-propionamda,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-3-
femImetanosulfonil-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carbomil)-butil]-2-
(1-met1]-pipenidin-4-1lamino)-3-fenilmetanosulfoml-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carbonil)-butil]-2-(bis-
tiofen-2-1lmetil-amino)-3-fenilmetanosulfonil-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carbonil)-butil]-2-(dibencil-amino-3-femimetanosulfonl-
propionamda,
(S)-N-[(S)-1-benzoxazol-2-carbonil)-butil]-2-(tetrahidropiran-4-1lamino)-3-tiofen-2-1l-
propionamida,
(S)-N[(S)-1-(benzoxazol-2-carboml)-butil}-2-1sopropil-amino-3-tofen-2-1l-propionamida,
(R)-N-[1-(benzotiazol-2-carbomI)-butil]-3-femimetano-sulfonl-2-(tetrahidropiran-4-1lammo)-
propionamda,

(R)-N-[(S)-1-(benzoxazol-2-carbomil)-butil]-3-
femlmetanosulfonil-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-2-1sopropil-amino-3-femlmetanosulfoml-
propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butl]-2-[(2-metoxi-etil}-tetrahidropiran-4-11)-
amino]-3-femlmetano-sulfonl-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-2-ciclohexil-amino-3-femilmetanosulfonil-
propionamida,
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(R)-N-[(S)-1-(benzoxazol-2-carbonil)-butil]-2-dimetil-amino-3-feniimetanosulfoml-
propionamida,
(1S)-N-{1-(benzooxazol-2-carboml)-butil]-2-(S)-fluoro-4-feml-butiramida,

acido 2,2-difluoro-5-feml-pentanoico-[(S)-1-(benzoxazol-2-carboml)-butil]-armda,
dcido morfolina-4-carboxilico-(S)-1-[(S)-1-(benzooxazol-2-carbonil)-
propilcarbamoil]-2-ciclohexil-etil-éster;

dcido morfolina-4-carboxilico-(S)-2-ciclohexil-1-[(S)-1-(oxazolo[4,5-b]pindina-2-carbonl)-
propilcarbamoil)-etil-éster;

écido morfolina-4-carboxilico(S)-2-ciclohexil-1-[(S)-1-(5-
etil-{1,3,4]oxad1azol-2-carboml)-propilcarbamoil]-etil-éster,

acido morfolina-4-carboxilico-(S)-2-ciclohexil-1-[(S)-1-(5-
fenl-[1,3,4]oxad1azol-2-carbonil)-propilcarbamoil]-etil-éster,

dcido morfolina-4-carboxilico(S)-1-[(S)-1-(benzooxazol-2-
carboml-propilcarbamoil]-3-ciclohexil-propil-éster;

dcido 4-[4,4-dimeti1l-2-(morfolina-4-carboniloxi)-pentanoil-
amino]-3-oxo-azepan- 1 -carboxilico-bencil-éster,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-3-ciclo-
propilmetanosulfonil-2-(tetrahidropiran-4-1lamino)-propionamide,
(R)-N-[1<(benzoxazol-2-carborul)-butil]-2-ciclohexil-amino-3-ciclopropilmetanosulfom]-
propionamida,
(R)-N-[1{(benzoxazol-2-carborl)-butil]-2-cicloheptil-amino-3-ciclopropilmetanosulfonil-
propionamida,

(R)-3-feniimetanosulfoml-N-{(S)-3-fenl-1(tiazol-2-
carbonil)-prop1l]-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carbonil)-3-ferul-propil]-3-ciclopropil-
metanosulfonil-2-(tetralndropiran-4-1lamino)-propionamida,
(R)-3-ciclopropilmetanosul fonil-N-[ 1-(5-et1l-1,2,4-0xa-
diazol-3-carbonil)-propil]-2-(tetrahidropiran-4-1l-ammo)-propionamida,
(R)-3-femimetanosulfom]-N-[1-(3-feml-1,2,4-
oxadiazol-5-carbonl)-propil]-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[1-(3-ciclopropil-1,2,4-0xadiazol-5-carbonil)-
propil]-3-femimetanosulfonil-2-(tetrahidropiran-4-1l-amino)-propionamida,

écido {(R)-1-[1-(benzotiazol-2-1l-hidroxi-metil)-butil-
carbamoil]-3-femlmetanosulfonil-etil} -carbémico-terc-butil-éster;

dcido {(R)-1-[(S)-1-(benzoxazol-2-1]-ldroxi-meti])-
butilcarbamoil]-3-fenilmetanosulfoml-etil} -carbamico-ferc-butil-ster,
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dcido {(S)-1-[(S)-1-{(benzoxazol-2-1]-hidroxi-metil)-

butilcarbamoil}-2-tiofen-2-11-etil} -carbimico-rerc-butil-€ster;

écido {(R)-1-[1-(benzotiazol-2-1l-hidrox;-metil)-butil-
carbamoil]-2-femimetanosulfoml-etil}-carb&mico-ferc-butil-éster;

écido {(R)-1-[(S)-1-(benzoxazol-2-1l-hidroxi-mehl)-
butilcarbamonl]-2-femlmetanosulfoml-etil} -carbdmico-terc-butil-éster,

dcido {(R)-1-[(S)-1-(benzoxazol-2-1l-hidroxi-menl)-
butilcarbamoil]-2-ciclopropilmetanosulfoml-etil }-carbamico-terc-butil-éster,

dcido (R)-1-{1-[mdroxi(3-fenil-1,2,4-oxadiazol-5-1l-metl]-
propilcarbamoil}-2-fenilmetanosulfonil-etil}-carbdmico-terc-butil-éster,

dcido ((R)-2-ciclopropilmetanosuiforul-1-{(S)-1-[(5-etil-
1,2,4-oxadiazol-3-11)}-hidroxi-metil]-propilcarbamoil } -etil)-carbdmico-ferc-butil-éster;
dcido {(R)-1-[ 1-(benzoxazol-2-1l-mdroxi-metil)-butil-
carbamoil]-2-fenlmetanosulfoml-etil} carbémico-terc-bunl-éster;

écido {(R)-1-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-3-fenil-
propilcarbamoil]-2-ciclopropilmetanosulfoml-etil} -carbdmico-terc-butil-éster,

écido {(R)-1-[(S)-1-(mdroxi-tiazol-2-11-metil)-3-feml-
propilcarbamotl]-2-femImetanosulfonil-etil} -carbAmico-terc-butil-&ster,

dcido {(R)-1-[(S)-1<(benzoxazol-2-1l-hidroxi-metil)-
butilcarbamoil]-2-ciclopropilmetanosulfonil-enl} -carbdmico-terc-butil-éster,

dcido (R)-1-{1-[lidroxi-(3-feml-1,2,4-oxadiazol-5-11)-
metil]-propilcarbamonl}-3-femmetanosulfoml-etil)-carbdmico-zerc-butil-éster,

dcido ((R)-2-ciclopropilmetanosulfoml-1-{(S)-1-[(5-etil-1,2,4-0xad1azol-3-1])}-ludroxi-metil]-
propilcarbamoil}-etil}-carbidmico-terc-butil-éster;

acido {(R)-1-[1-(benzoxazol-2-1l-hidroxi-metil)-butil-
carbamoil]-2-femimetanosulfoml-etil} -carbAmico-terc-butil-éster;

acido {(R)-1-[(S)-1-(benzoxazol-2-1l-ladroxi-metl)-3-fem!-
propilcarbamoil]-2-ciclopropilmetanosulfoml-etl }-carbdmico-terc-butil-éster,

dcido {(R)-1-[(S)-1-(tudroxi-tiazol-2-11-metal)-3-feml-
propilcarbamoil]-2-femlmetanosulfonil-eti} -carbémico-terc-butil-éster,

dcido (R)-2-femimetanosulforul-1-{(S)-1-[(3-ciclopropil-1,2,4-0xadiazol-5-11)-hidroxi-metil]-
propilcarbamoul}-etil)-carbdmico-terc-butil-éster,
(R)-N-[1-(benzoxazol-2-carbonil)}-butil]-2-[ciclopropil-metil-(tetrahidropiran-4-1lmetil)-
amuno)-3-fenilmetano-sulfoml-propionamida,
(R)-N-[1-(benzotiazol-2-1l-mdroxi-metil)-butil]-2-dibencilammo-3-femmetanosulfoml-
propionamda,
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(R)-N-[1-(benzotiazol-2-1l-hidroxi-metil)-butil]-3-feulmetanosulfom1-2-(tetrahidropiran-4-
1lamino)-propionamida,
(R)-N-[1-(benzotiazol-2-11-ludroxi-metil)-butil]-2-180-propilamino-3-feniimetanosulfonil-
propicnamida,
(R)-N-[1-(benzotiazol-2-1l-hidroxi1-metl)-butil]-2-dimetilamino-3-femlmetanosulfoml-
propionamida,

(R)-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil}-butil]-3-
fenilmetanosulfom1-2-(tetrahidropiran-4-1lamino)-propionanuda,
(R)-N-[(S)-1-(benzoxazol-2-1l-hidroxi1-metil)-butil]-2-(1-metil-pipenidin-4-1lamino)-3-
femimetanosulfoml-propionamida,

(R)-N-[(S)-1-(benzoxazol-2-11-mdroxi-metil)-buti1]-2-
(bis-trofen-2-1lmet1l-amino)-3-fenilmetanosulfoml-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1]-hidroxi-metil)-butil]-2-dibencilamino-3-femiimetanosulfoml-
propionamida,

(S)-N-[(S)-1-(benzoxazol-2-1]-ludroxi-meti])-butil]-2-
(tetrahidropiran-4-i1lamino)-3-thofen-2-1l-propionamda,
(S)-N-{(8)-1-(benzoxazol-2-1l-hidroxi-metil)-but11}-2-1s0propilamino-3-tiofen-2-11-
propionamida,
(R)-N-[(8S)-1-(benzoxazol-2-11-hidroxi-metil)-butil]-2-1sopropilarmino-3-feniimetanosulfoml-
propionamida,

(R)-N-[1-(benzotiazol-2-1l-hidroxi-metil)-butil]-3-
femlmetanosulfonil-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-11-ldroxi-metil)-butil]-3-
ferulmetanosulfonil-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-11-droxi-metil)-butil}-3-
femimetanosulfoml-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1l-ludroxi-metil)-butl]-2-
[2-metoxi-etil)-(tetrahidropiran-4-11)-amino]-3-feniimetanosulfonil-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1l-lidroxi-metil)-butil]-2-ciclohexilamino-3-femimetanosulfonil-
propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metl)-butil]-2-dimetlamino-3-fenilmetanosulfoml-
propionamida,

N-cianometil-3-ciclohexil-propionamida,
N-cianometil-3-(2-difluorometoxi-feniimetanosulfonil)-propionamida,

dcido 3-(3-ciclohexil-propionilamino)-2-0xo0-5-feml-pentanoico-trazol-2-1lamida,
3-ciclohexil-N-(1-formil-3-feml-propl)-propionamida,
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3-(2-difluorometoxi-feniimetanosulfonil)-N-[(S)-1<(5-eti-[ 1,3,4]oxadiazol-2-carboml)-
propil]-propionamida,
N-[(S)-1(benzooxazol-2-carboml)-propil]-2-(2-ciano-fenulamno)-3-ciclohexil-propionamida,
N-cianometil-3-ciclohexil-2(4-metoxi-fenoxi)-propionamida,
2-benciloxi-N-cianometil-3-ciclohexil-propionarmda,
(R)-N-[(S)-1«(1-benzooxazol-2-1l-metancil)-butil}-2-benciloxi-3-femImetanosulfoml-
propionamida,
(R)-N-[(8)-1-(1-benzooxazol-2-1l-metanoil)-propil]-2-metoximetoxi-3-feniimetanosulfonl-
propionamida,
(5)-N-[(5)-1-(1-benzooxazol-2-11-metanoil)-butil]-2-hidroxi-3-feml-propionamida,
(R)-N-[(S)-1-(1-benzooxazol-2-11-metanoil)-propil]-3-
feniimetanosulforul-2-trusopropilsilaniloxi-propionamida,
(R)-N-[(S)-1-(1-benzotiazol-2-11-metanoil)-propil]-2-hidroxi-3-femimetanosulfoml-
propionamida,
(R)-2-hidroxi-3-fenilmetanosulfonl-N-[(S)-1-(1-pmndazin-3-1l-metanoil)-butil]-propionamida,
écido (S)-3-((R)-2-hidroxi-3-femlmetanosulfoml-propanoil-
amino)-2-oxo-pentanoico-bencilamida,
(R)-N-[(S)-1-(1-benzooxazol-2-11-metanoil)-propil]-3-
{2-(1,1-difluoro-metoxi1)-femlmetanosulfonil]-2-hidroxi-propionanuda,
(R)-N-[(S)-1-(1-benzotiazol-2-1]-metanoil)-propil]-3-
[2-(1,1-difluoro-metoxi)-felmetanosulfoml1]-2-hidroxi-propionamida,
(2R,58)-2-[2-(1,1 -difluoro-metox1)-fenilmetanosulfoml-metil]-6-etox1-5-etil-morfolin-3-ona,
y sus N-6x1dos correspondientes, y sus profirmacos, y sus denvados protegidos, 1s6émeros
individuales y mezclas de 1sdmeros de los mismos, y las sales y solvatos (v g. hidratos)
farmacéuticamente aceptables de tales compuestos y sus N-6x1dos y sus profirmacos, y sus
denivados protegidos, 1sdmeros individuales y mezclas de 1sémeros de los mismos
Farmacologia y Uthdad

Los compuestos de la invencién son inhibidores selectivos de la catepsina S y, como
tales, son 1tiles para tratar enfermedades en las cuales la actividad de la catepsina S
contribuye a la patologia y/o sintomatologia de la enfermedad Por ejemplo, los compuestos
de la invencién pueden ser iitiles en el tratamiento de trastornos autoinmunes, con inclusién,
pero sin caricter hirmtante, de diabetes de apancién juvemnl, esclerosis miiltiple, pénfigo
vulgar, enfermedad de Graves, miastenia grave, lupus entematoso sistémico, artntis
reumatoide y tiroiditis de Hashimoto, trastornos alérgicos, con inclusién, pero sin caricter
limitante, del asma, y respuestas alogénicas inmunes, con inclusién, pero sin cardcter
hmitante, de trasplantes de érganos o mnjertos de tejidos
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La catepsina S esté implicada también en trastornos que mplican elastSlisis excesiva,
tales como enfermedad pulmonar obstructiva crénica (v g , enfisema), bronquiohitis,
elastdlisis excesiva de las vias aéreas en el asma y la bronquitis, neumomtis y enfermedad
cardiovascular tal como rotura de 1a placa y ateroma La catepsina S estd implicada en la
formacién de fibrillas y, por consigmente, los inhibidores de la catepsina S son ifiles en el
tratamiento de la amiloidosis sistémica

Las actividades inhibidoras de las cisteina-proteasas de los compuestos de la invencién
se pueden determinar por métodos conocidos por quienes poscen una experiencia ordinaria en
la técnica. Se conocen ensayos i vitro adecuados para medir la achividad de las proteasas y la
inhubicién de la misma por los compuestos de ensayo Tipicamente, el ensayo mide la
hidrdhisis inducida por las proteasas de un sustrato de base peptidica Detalles de los ensayos
para medir la actividad inhubidora de las proteasas se exponen en EJEMPLOS DE ENSAYOS
ENZIMATICOS, mis adelante
Adminmstracién y Composiciones Farmacéuticas

En general, los compuestos de Férmula I se admimstrarédn en cantidades
terapéuticamente eficaces por la via de cualquiera de los modos usuales y aceptables
conocidos en la técnica, sea aisladamente o en combinacién con uno o mis agentes
terapéuticos Una cantidad terapéuticamente eficaz puede vanar amphamente dependiendo de
la gravedad de la enfermedad, la edad y la salud relativa del individuo, la potencia del
compuesto utihzado y otros factores Por ejemplo, cantidades terapéuticamente eficaces de un
compuesto de Formula I pueden vanar desde aproximadamente 1 microgramo por kilogramo
de peso corporal (zg/kg) por dia a aproximadamente 60 miligramos por kilogramo de peso
corporal (mg/kg) por dia, como valores tipicos desde aproximadamente 1 pg/kg/dia a
aproximadamente 20 mg/kg/dia. Por consiguiente, una cantidad terapéutica-mente eficaz para
un paciente humano de 80 kg puede vanar desde aproximadamente 80 pg/dia a
aproximadamente 4,8 g/dia, como valor tipico desde aproximadamente 80 ug/dia a
aproximadamente 1,6 g/dia En general, una persona con experiencia ordinana en la técnica,
baséndose en su conocimento personal y la descripcidn de esta Solicitud, podré determinar
una cantidad terapeuticamente eficaz de un compuesto de Férmula I para tratar una
enfermedad dada

Los compuestos de la Férmula I se pueden admimistrar como composiciones
farmacéuticas por una de las rutas siguientes oral, sistémica, (v g., transdérmica, intranasal o
mediante supositorio) o parenteral (v g, intramuscular, intravenosa o subcuténea) Las
composiciones pueden presentarse en forma de tabletas, pfldoras, cipsulas, semiséhidos,
polvos, formulaciones de hiberacién sostenida, soluciones, suspensiones, elixires, aerosoles, o
cualquier otra composicién apropiada y estdn constituidas, en general, por un compuesto de la

AP
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Férmula I en combinacién con al menos un excipiente farmacéuticamente aceptable Los
excipientes aceptables son atéxicos, favorecen la administracidn, y no afectan
desfavorablemente al beneficio terapéutico del ingrediente acivo Un excipiente de este tipo
puede ser cualquier excipiente sélido, liquido, sermiséhdo o, en el caso de una composicién
aecrosol, gaseoso que estd disponible generalmente para una persona con experiencia en la
técnica

Excipientes farmacéuticos s6lrdos mncluyen almiddn, celulosa, talco, glucosa, lactosa,
sacarosa, gelatina, malta, arroz, hanna, creta, gel de sihice, estearato de magnesio, estearato de
sodio, monoestearato de glicerol, cloruro de sodio, leche desnatada desecada, y anilogos Los
excipientes liquidos y sermsélidos se pueden seleccionar de agua, etanol, glhicerol,
propilenglicol y diversos aceites, con inclusién de aceites de ongen petrolifero, amimal,
vegetal o sintético (v g, aceite de cacahuete, aceite de soja, aceite mineral, aceite de sésamo,
y anédlogos) Vehiculos liquidos prefendos, particularmente para soluciones inyectables,
incluyen agua, solucién salina, dextrosa acuosa y glicoles

La cantidad de un compuesto de Férmula I en la composicién puede vanar
amphamente dependiendo del tipo de formulacidén, el volumen de una umdad de dosificacidn,
la clase de excipientes y otros factores conocidos por quienes poseen experiencia en la técnica
de las ciencias farmacéuticas En general, una composicién de un compuesto de Férmula I
para tratar una enfermedad dada comprenderé desde 0,01% p a 10% p, prefenblemente desde
0,3% p a 1% p, de ingrediente activo, siendo el resto el excipiente o excipientes
Prefenblemente, la composicién farmacéutica se admimstra en una forma de dosificacién
unitana simple para tratamiento continuo o en una forma de dosificacidn unitana simple ad
Ifbitum cuando se requiere especificamente alivio de los sintomas Formulaciones
farmacéuticas representativas que contienen un compuesto de Férmula I se describen en el
Ejemplo 15 mas adelante
Quimica
Procesos para Preparacion de los Compuestos de Férmula I

Los compuestos de la invencién se pueden preparar por la aplicacién o adaptacién de
métodos conocidos, por los cuales se entienden métodos utihzados hasta ahora o descnitos en
la bibhografia, por ejemplo los descntos por R C Larock en Comprehensive Organic
Transformations, VCH Publishers, 1989

En las reacciones que se descnben més adelante, puede ser necesano proteger grupos
funcionales reactivos, por ejemplo grupos hidroxi, amino, imino, tio o carboxi, cuando se
desean éstos en el producto final, a fin de evitar su participacién indeseable en las reacciones
Pueden utilizarse grupos protectores convencionales de acuerdo con la prictica estandar, por
ejemplo véase T W Greene y P G Wuts en "Protective Groups in Organic Chemustry”, John
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Wiley and Sons, 1991

Los compuestos de Férmula I, en 12 cual X' es NHC(R!YR)X?, se pueden preparar
procediendo de acuerdo con el esquema de reaccién 1 sigmente
Esquema de Reaccién 1

CN

e
" i§ H. _on
A

en el cual cada uno de X2, X3, X", R', R? y R? son como se define para la Férmula ] en el
Sumaro de la Invencién

Los compuestos de Férmula I se pueden preparar por condensacidn de un &cido de
Férmula II con un compuesto amimco de férmula NH;CR'R?X® La reaccién de condensacién
puede efectuarse con un agente de copulacién apropiado (v g , hexafluorofosfato de
benzotriazol-1-1loxitns-pirrolidinofosfomo (PyBOP®), hexafluorofosfato de tetrametiluromo
(HATU), hidrocloruro de 1-(3-dimetilaminopropil)-3-etilcarbodumida (EDCI),
hexafluorofosfato de O-benzotnazol-1-11-N,N,N',N'-tetrametiluroruo (HBTU),
1,3-diciclohexilcarbodiimida (DCC), N-ciclo-hexilcarbodumida, A™-metilpoliestireno, o
andlogos) y opcionalmente un catahzador apropiado (v g , 1-hidroxibenzotnazol (HOBt),
1-hidroxi-7-azabenzotnazol (HOAt), O-(7-azabenzotnazol-1-11)-1,1,3,3, , [sic] o anilogos) y
una base no nucledfila (v g. tnetilammna, N-metilmorfolina, y andlogas, o cualquier
combinacién adecuada de las mismas) a la temperatura ambiente, y requiere 5 a 10 horas para
completarse

Un Paso de oxidacién, en caso requendo, puede llevarse a cabo con un agente
oxidante (v g , Oxone®, 4cido metacloroperbenzoico o anflogos) en un disolvente adecuado
(v g, metanol, agua, o anilogos, o cualquier combinacién adecuada de los mismos) a la
temperatura ambiente y requiere 16 a 24 horas para completarse Descripciones detalladas

190



paras la sintesis de un compuesto de Férmula 1 por los procesos del esquema de reaccion 1 se H l
exponen en los Ejemplos 1 a 10, més adelante
Los compuestos de Férmula 1, en Ia cual X' es -NHX®, se pueden preparar
procediendo de acuerdo con el esquema de reaccién 2 sigwiente
Esquema de Reaccién 2

R,
2 H

el cual cada uno de X2, X*, X7, y R? son como se define para la Férmula I en el Sumano de
la Invencién

Los compuestos de Férmula I se pueden preparar por condensacién de un dcido de
Férmula IT con un compuesto amimco de férmula NH;X* La reaccién de condensacién puede
efectuarse con un agente de copulacién apropiado (v g , hexafluorofosfato de benzotnazol-1-
iloxitnsprrrohdinofosfomo (PyBOP®), hexafluorofosfato de
O-(7-azabenzotnazol-1-11)-1,1,3,3-tetrametluronio (HATU), hidrocloruro de
1{3-dimetilaminopropil)3-etilcarbodiimida (EDCI), hexafluorofosfato de
O-benzotnazol-1-11-N,N,N',N'-tetrametiluronio (HBTU), 1,3-diciclohexiicarbodumda (DCC),
N-ciclohexilcarbodiimmda, N'-metilpoliestireno, o anilogos) y opcionalmente un catalizador
apropiado (v g, 1-lidroxibenzotnazol (HOBt), 1-hidroxi-7-azabenzotnazol (HOAL), o
anélogos) y una base no nucleéfila (v g. tnehlamina, N-metilmorfolina, y andlogas, o
cualgwer combinaci6n adecuada de las mismas) a la temperatura ambiente, y requiere 5 a 10
horas para completarse
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Un Paso de oxidacién, en caso requendo, puede llevarse a cabo con un agente
oxidante (v g , Oxone®, écido metacloroperbenzoico o andlogos) en un disolvente adecuado
(v g, metanol, agua, o anlogos, o cualquier combinacién adecuada de los mismos) a la
temperatura ambiente y requiere 16 a 2cuatro horas para completarse

Los compuestos de Férmula I en le cual X> es -OR®, se pueden preparar por reaccién
de un compuesto de Férmula 3 con un compuesto de Férmula R*L de acuerdo con ¢l esquema
de reaccién siguiente

Esquema de Reaccién 3

L

k]

en el cual L es un grupo ldbil y X', R? y R* son como se define en el Sumario de la Invencién
Una descnipcién detallada para la sintesis de un compuesto de Férmula I por el proceso amba
descnto se expone en el Ejemplo 4, més adelante

Los compuestos de Férmula I en la cual X* es -NHR'?, se pueden preparar por
reaccién de un compuesto de Férmula 4 con un compuesto de férmula RL de acuerdo con el
esquema de reaccién siguiente

19
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Esquema de Reaccidn 4

Rl

H,N)\r'

4

l RYL

en el cual L es un grupo 14bil y X', R? y R'® son como se define en el Sumario de la
Invencién Una descnipcién detallada pare la sintesis de un compuesto de Férmula I por el
proceso amba descrito se expone en [versién actualizada], més adelante

Procesos Adicionales para Preparacién de los Compuestos de Férmula I

Un compuesto de Férmula I se puede preparar como una sal de adicién de dcido
farmacéuticamente aceptable por reaccién de la forma de base libre del compuesto con un
dcido morginico u orginico farmacéuticamente aceptable Alternativamente, una sal de
adicién de base farmacéuticamente aceptable de un compuesto de Férmula I se puede preparar
por reacctdn de la forma de écido libre del compuesto con una base 1norgéimica u orgnica
farmacéuticamente aceptable Acidos y bases morghnicos y orghnicos adecuados para la
preparaci6n de las sales farmacéuticamente aceptables de los compuestos de Férmula I se
exponen en la seccién de defimciones de esta Solicitud Alternativamente, las formas de sal
de los compuestos de Férmula I se pueden preparar uhhzando sales de los matenales de
partida o compuestos intermedios

Las formas de dcido libre o base libre de los compuestos de Férmula I se pueden
preparar a partir de la sal de adicién de base o sal de adicién de dcido correspondiente Por
ejemplo, un compuesto de Férmula I en una forma de sal de adici6n de 4cido se puede
convertir en la base hbre correspondiente por tratamiento con una base adecuada (v g.
solucién de hidréxido de amomio, lndréxido de sodio, y anélogos) Un compuesto de Férmula
I en una forma de sal de adici6n de base se puede convertir en el éicido ibre correspondiente
por tratamiento con un cido adecuado (v g é4cido clorhidnco, etc)
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Los N-6xidos de los compuestos de Férmula I se pueden preparar por métodos
conocidos por quienes poseen una expenencia ordinana en la técnica Por gyemplo, los
N-6x1dos se pueden preparar por tratamuento de una forma no oxidada del compuesto de
Férmula I con un agente oxidante (v g écido tnfluoroperacético, 4cido permaleico, dcido
perbenzoico, dcido peracético, Acido meta-cloroperoxibenzoico, o0 anilogos) en un disolvente
orgénico 1nerte adecuado (v g, un hidrocarbure halogenado tal como diclorometano) a
aproximadamente 0°C Alternativamente, los N-6x1dos de los compuestos de Férmula I se
pueden preparar a partir del N-6x1do de un matenal de partida apropiado

Los compuestos de Férmula I en forma no oxidada se pueden preparar a partir de los
N-6x1dos de los compuestos de Férmula I por tratamiento con un agente reductor (v g.,
azufre, didxido de azufre, tnfemlfosfina, borohidruro de hiio, borohidruro de sodio, tncloruro
o tnbromuro de fésforo, o andlogos) en un disolvente orgéinico nerte adecuado (v g,
acetonitnlo, etanol, dioxano acuoso, o andlogos) a 0 hasta 80°C

Los denvados profirmaco de los compuestos de Férmula I se pueden preparar por
métodos conocidos por quienes poseen una expenencia ordinana en la técnica (v g , para
detalles adicionales véase Saulmer ef al (1994, Bioorganic and Medicinal Chemustry Letters,
Vol 4,p 1995) Por ejemplo, se pueden preparar profdrmacos apropiados por reaccién de un
compuesto no denvatizado de Férmula I con un agente de carbamilacién adecuado (v g,
1,1-aciloxialquilcarbonoclorurato, carbonato de para-mtrofenilo, o anélogos)

Los denvados protegidos de los compuestos de Férmula I se pueden preparar por
medios conocidos por quienes poseen una expenencia ordinana en la técnica. Una descripcién
detallada de los métodos aplicables para la creacidén de grupos protectores y su eliminacién
puede encontrarse en T W Greene, Protecting Groups in Orgamic Synthesis, 3" edicién, John
Wiley & Sons, Inc 1999 Los compuestos de la presente invencién se pueden preparar
convenientemente, o pueden formarse durdnte el proceso de la invencién, como solvatos (v g.
hidratos) Los hidratos de los compuestos de 1a presente mnvencidn se pueden preparar
convementemente por recristalizacion a partir de una mezcla disolvente acuoso/orgénica,
utilizando disolventes orginicos tales como dioxina, tetramdrofurano o metanol Los
compuestos de Férmula I se pueden preparar como sus esterecisémeros individuales por
reaccion de una mezcla racémica del compuesto con un agente de resolucién épticamente
activo para formar un par de compuestos drastereo1sémeros, separacién de los
diastereoisémeros y recuperacion del enantibmero épticamente puro S1 bien la resolucidn de
los enantiémeros se puede llevar a cabo utilizando denvados diastereoisémeros covalentes de
los compuestos de Férmula L, se preficren los complejos disociables (v g , sales
diastereoisdmeras cristalinas) Los diastereoisémeros tienen propiedades fisicas diferentes
(v g, puntos de fusi6n, puntos de ebullic16n, solubihdades, reachvidad, y andlogos ) y se



Jres
- 60 - 195

pueden separar facilmente aprovechando estas diferencias Los diastereoisémeros se pueden
separar por cromatografia o, prefeniblemente, por técnicas de separacién/resolucién basadas
en las diferencias de solubilidad El enantiémero épticamente puro se recupera luego, junto
con el agente de resolucién, por cualquier medio prictico que no conduzca a racermzacién
Una descnpcién mas detallada de las técnicas aplicables para la resolucién de estereoisémeros
de compuestos a partir de su mezcla racémica puede encontrarse en Jean Jacques Andre
Collet, Samuel H Wilen, Enantiomers, Racemates and Resolutions, John Wiley & Sons, Inc
(1981)

En resumen, los compuestos de Férmula I se preparan por un proceso que comprende
(A) hacer reaccionar un compuesto de Férmula II

RJ
4
R OH

I

con un compuesto de la formula NH;CR'R?X?, en 1a cual X%, R', R4, R® y R* son como
s¢ define en el Sumano de la Invencién para la Férmula I, o

(B) hacer reaccionar un compuesto de Férmula II con un compuesto de la férmula NH,X*,
en la cual X*, R? y R* son como se define en el Sumano de la Invencién para la Férmula
Lo

(C) hacer reaccionar un compuesto de Férmula 111

R3

3

con un compuesto de férmula R%L, en el cual X!, R? y R* son como se define en el
Sumario de la Invencién y L es un grapo 14bil, o
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(D) hacer reaccionar un compuesto de Férmula IV

RJ
H,N

4

con un compuesto de férmula R'°L, en el cual X', R? y R* son como se define en el

Sumano de la Invencidn y L es un grupo 1dbil, y

(E) convertir opcionalmente un compuesto de Férmula I en una sal farmacéuticamente
aceptable,

(F) convertir opcionalmente una forma de sal de un compuesta de Férmula [ en una forma
no salina,

(G) convertir opcionalmente una forma no oxidada de un compuesto de Férmula ] en un
N-6x1do farmacéuticamente aceptable,

(H) convertir opcionalmente una forma de N-6x1do de un compuesto de Férmula I en su
forma no oxidada,

(I) resolver opcionalmente un 1sémero individual de un compuesto de Férmula I a partir de
una mezcla de 1sdmeros,

(§) convertir opcionalmente un compuesto no derivatizado de Férmula I en un denvado
proférmaco farmacéuticamente aceptable, y

(K) canvertir opcionalmente un denvado profirmaco de un compuesto de Férmula [ en su
forma no denvatizada

Ejemplos

La presente invencion se 1lustra adicionalmente, pero sin caricter imitante, por los
ejemplos siguientes que 1lustran la preparacién de compuestos de Férmula I y II (Ejemplos) y
compuestos intermedios (Referencias) de acuerdo con la invencién

Procedimientos de LC/MS
LC/MS (método A)

Espectrémetro de Masas (MS9 - Tiempo de Vuelo LCT (Micromass UK Ltd) No de Sene
KAQ14

Moado de lomzacién Pulvenzacién Electrdnica (Ion Positivo)

Bamndo Tof MS (barndo total m/z 100-'200, suma para 0,4 8 @ 50us/bamdo)
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Centroid Mode Liquid Chromatograph (LC) Hewlett Packard HP1100 Senes Binary Pump
(Senal # US80301343) & Degasser (senal # JP73008973)
Fase moéwvil
A = agua + tampén de 0,05% TFA (4cido tn-
fluoro-acético)
B = acetomtnlo + tampén de TFA al 0,05%
Gradiente 5% B a 100% B en 5 mmutos
Columna Hypersil BDS C-18, 3u, 4,6 mm x 50 mm,
Fase Inversa
Volumen de mnyeccién 5 pul
Caudal 1 ml/min a la columna & al detector UV, divisién del flujo después del
detector UV de tal modo que 0,75 ml/min van al detector ELS y 0,25 mi/min
van al espectrémetro de masas
Detectores Auxihares (1) Hewlett Packard Modelo HP1100 Senies UV detector (senal #
JP73704703)
Longitud de onda =220 nm
(1) Sedere (Francia) Modelo SEDEX 75 Evaporative Light Scattening (ELS)
detector (senal # 9970002A)
Temperatura = 46°C, presién de mtrégeno = 4 bares
Tomador de muestras automético/Inyector Gilson Modelo 215 Liquid Handler con vélvula de
inyeccién Modelo 819 (senal # 259E8280)
LC/MS (método B)
Igual que el método A, pero con un gradiente diferente 5%B hasta 90%B en 3 minutos,
90%B hasta 100%B en 2 minutos
LC/MS (método C)
Espectrdmetro de Masas (MS - Tiempo de Vuelo LCT (Micromass UK Ltd) Senal No
KAQ14

Modo de iomzacién Pulvenizacién Electrénica (Ton Positivo)

Barndo Tof MS (bamndo total m/z 100-'200, suma para 0,4 s @ 50us/barndo)
Centroid Mode Liquid Chromatograph (LC) Hewlett Packard HP1100 Senes Binary Pump
(Senal # US80301343) & Degasser (senal # JP73008973)

Fase moéwil

A = agua + tampon de dcido férmico al 0,1%

B = acetorutnlo + tampén de acido fdrmico al 0,1%

Gradiente 5%B a 90%B en 3 minutos, 90%B a 100%B en 2 mm.
Columna. Phenomenex Synerg1 C-18, 2u, 4 mm x 20 mm, Fase Inversa
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Volumen de inyeccién 5 ul
Caudal 1 mlimin a e cohmmna & al detector UV, con divisién del flujo después del
detector UV de tal modo que 0,75 ml/min van al detector ELS y 0,25
ml/mun van al espectrémetro de masas
Detectores Auxihares (1) Hewlett Packard Modelo HP1100 Senies UV detector (senal #
JP73704703)
Longitud de onda = 220 nm
(1) Sedere (Francia) Modelo SEDEX 75 Evaporative Light Scattenng (ELS)
detector (senal # 9970002A)
Temperatura = 46°C, presién de mtrégeno = 4 bares
Tomador de muestras automatico/Inyector Gilson Modelo 215 Liqmd Handler con vélvula de
inyecci6n Modelo 819 (senal # 259E8280)

EJEMPLO DE REFERENCIA 1
(@ Acido(R)-3-[2-(1,1-difluoro-metox)-femimetano-sulfoml]-2-hidroxi-propiénico
F,HCO

S5=0

H o/grOH

(o)

Una solucidén de 4cido (R)-2-terc-butoxicarbon:l-amino-3-[2-(1,1-difluoro-metoxi)-
ferulmetanosulforul}-propiénico (5,19 g) en CH,Cl; (20 ml), se tratd con écido
trifluoroacético (20 ml) a la temperatura ambiente Después de dos horas, la mezcla de
reaccidn se concentrd a presién reducida. El séhido blanco obtemdo se disolvié en H;SO,4 1M
(100 ml) y dioxano (30 ml) La solucién se enfrié a 0°C y se afladié NaNO; (1,95 g en 50 ml
de agua) con agitacién durante 1 hora. La mezcla de reaccién se agité durante una noche a la
temperatura ambiente El producto se concentré luego y se extrajo con acetato de etilo, se
seco con MgSO, anhidro, se filtrd, se concentrd y se recnistalizd en acetato de etilo para dar
dcrdo (R)-3-[2-(1,1-difluoro-metoxi)-femiimetanosulfoml]-2-hidroxi-propiémco (2,36 g)
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Procochendo de una maners similar al Ejemplo de Referencia 1(s) antenor pero
unlmmloaudo(l!)z terc butoxe vbomlammno 3 [fanhmwnll‘aul] propiomico se

Aumwlwondcmdo[(k)l ( metil
carbamor!l) promi] carbamico sere butil ester (4 92 g, 20 mmeol) en CH3Ch (20 ml) sc afiadio
TPA (10 ml) a 1 temperaturs ambsiente Despucs de agitar durante dos horas, la merola do

reaccion se concentro & sequedad a presion reducida pars producer (R) 2 ammo N
motox: N-maetil butiranuda sal de TTA (S 4 g)

Sohmmmm)sm(llaﬂwom)huhmmz-
hndrox: propronico (7 0 g 22 58 mmol), en CHzCl (50 ml) con 2,6 luhdine (2,09 g, 111,9
mmol) y trusopropiinli) tnfluoro motanosulfonato (20,75 g 67 74 mmol) a 78°C durante
1 hora Se dejo calentar Ja mezcla de reaccion a la temporaturs ambiente antes de enfliaria
raprdamente por adicion de solucion saturada de cloruro de amomo El producto se oxtrajo
con acetato de etilo, se elimino el disolvonte a presion reducada y el residuo acertoso so
dsolvio luego en BtOH THF H70 (3 1 1, 60 ml) Se afiadw K3CO) solido (24 g) a la
temperatura ambiente y la mezcla se agito durante | hora ee filtro se extrao con acetato do
ohlo ummMﬁ&nhﬂn,uﬂlﬂoywmﬂomdum

191
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20°

Siguiendo como en la referencia 3, se proporciond el compuesto intermed:o siguiente

Acido (R)-3-femimetanosulfonil-2-trisopropilsilamloxi-propiémico

EJEMPLO DE REFERENCIA 4

Acido 3-[2-(1.1-difluoro-metox1)-feniimetanosulfomi]-propiénico
Una mezcla de [2-(1,1-difluoro-metoxi)-feml]-metanotiol (190 mg, 1,0 mmol), cido

acrihico (69 gl, 1,0 mmol), dusopropiletilamina (440 g, 1,1 mmol) y 0,5 ml de
dimetilformamida se agité a 45°C durante cuatro horas Se afiadieron diet1l-éter (5 ml) y HCI
IN (2 ml) Se separaron las capas y la capa orgénica se lavé con HCI 1N (2 ml), se secd sobre
MgSO, y se concentrd El aceite resultante se disolvié en metanol (5 ml), se traté con una
solucién acuosa (5 ml) de Oxone® (921 mg, 1,5 mmol), y se agité durante 1 hora Se ehimné
el metanol a presién reducida y se afiadieron 20 ml de agua La mezcla se extrajo con dos
porciones de 60 mi de acetato de etlo, se secéd sobre MgSO, y se concentré para dar dcido

-[2-(1,1-difluoro-metoxi)-femimetanosulfoml]-propiomco(160 mg, 0,54 mmol, rendimiento
54%)

EJEMPLO DE REFERENCIA 5

Aado 3-bencilsul faml-2-{2-mitro-femilamino)-propidnico

Se combinaron S-bencilcisteina (1,06 g, 5,0 mmol), 2-fluoromtrobenceno (1,05 ml,
10,0 mmol), carbonato de potasio (1,38 g, 10,0 mmol) y dimetilformamda (3 ml), y se
agitaron a 100°C durante cuatro horas La mezcla se diluyé con 40 ml de agua y se lavé con
dos porciones de 15 ml de dietil-éter La capa acuosa se acidificd a pH 4 con HC1 6N y se
extrajo con dos porciones de 30 mi de acetato de etlo La capa de acetato de enlo se secd
sobre MgSO,, y se concentré Se afiad1é dietil-éter y se decanté luego para dar icido

3-bencilsulfanil-2-(2-mitro-femlamino)-propiémco (541 mg, 1,63 mmol, rendimiento 33%)
LO DE REFERENCIA 6

Acido (R)-3-bencilsuifani]-2-(5-mtro-tiazol-2-1lamino)-propiénico
Se agitaron S-bencilcisteina (0,845 g, 4 mmol) y bis(tnmetilsilil)acetamda (3 ml, 16

mmol) a 75°C durante 1 hora. Se afladié 2-bromo-5-nitrotiazol (837 mg, 4 mmol) y tolueno (8
ml) y la mezcla se agité a 100°C durante 1 dia Se ehiminé el tolueno a presién reducida. El
residuo se agité en 5 ml de dioxano y 5 ml de HC1 1N durante 30 minutos Se elimuns el
dioxano a presién reducida y la mezcla se basificd con NaHCO; saturado y se lavéd con 50 ml
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de acetato de etilo La capa acuosa se acidificd con HC1 6 N y se extrajo con dos porciones de
25 m! de acetato de etilo, 3¢ secd sobre MgSQ,, se concentrd y se cromatografié utlizando un
gradiente de metanol al 5-10% en cloruro de menleno pam dar écido (R)-3-benci]sulfam]-2-

{5-mtro-hazol-2-1lamino)-propionico(42,7 mg, 0,23 mmo, rendimiento 3%)

EJEMPLO DE REFERENCIA 7

Acida (28)-4.4-difluoro-2-hidroxi-5-feml-pentanoico

F
F

OH
HO

O

A una suspension de icido (S)-2-amuno-4,4-difluoro-5-femlpentanoico (1,0 mmol, 230
mg) en agua (3 ml) se aflad:6 gota a gota dcido sulfiinco 2M hasta que se disolvid el séhido
(aprox 3 ml) Se afiadi6 luego gota a gota una solucién de nitrito de sodio (1,5 eq, 1,5 mmol,
104 mg) en 1 ml de agua La mezcla se agitd a la temperatura ambiente durante 21 horas y se
extrajo luego dos veces con éter (30 ml) Las capas orgénicas se secaron sobre MgSO, y se
concentraron luego a vacio para proporcionar fcido (25)-4.4-difluoro-2-hidroxi-5-feml-
pentanoico (90 mg, 39%) como un séhido blanco 'H NMR (CDCl; 7,3 (m, 5H), 5,6 (b, lH),
4,61 (dd, I = 8,5, 2,9 Hz, 1H), 3,3 (t, ] = 16,8 Hz, 2H), 2,45 (m, 1H), 2,2 (m, 2H)

EJEMPLO DE REFERENCIA

r

Acido 2+S)-(2-morfolin-4-1]-2-oxo-etox1 }-4-feml-butinco

N
SUw e

Paso(1) A una solucién enfnada (0°C) de (ZR)-2-hidrox1-4-femlbutirato de etilo (1,81 g,
8,71 ml), dcido 4-mtro-benzoico (1,1 eq , 9,56 mmol, 1,598 g) y trifemil-fosfina (1,1 eq , 9,5
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mmol, 2,50 g) en THF seco (80 ml) bajo mitrégeno se afladi6 lentamente azodicarboxilato de
dietilo (1,1 eq, 9,56 mmol, 1,67 g) La mezcla se agité a 0°C durante 2,5 horas y se concentrd
luego a vacio El residuo se tnturé con una mezcla de acetato de etilo y heptano (1 3, 150 ml)
y los s6lidos resultantes se separaron por filtracién El filtrado se concentrd a vacio y se
punficé sobre 110 g de gel de silice, eluyendo con una mezcla de acetato de etilo y heptano

(1 4, v/v) para proporcionar dcido 4-nitrobenzoico-(S)-1-etoxicarbomi-3-fenil-propil-éster
(3,4 g, 98%)

Paso (1) A una solucidn enfriada (0°C) de &cido
4-nitro-benzoico-(S)-1-etoxicarboml-3-fenil-propil-éster (2,04 g, 5,83 mmol) en MeOH (30
ml) se afladi6 carbonato de potasio (1,5 eq , 8,75 mmol, 1,21 g) La mezcla se agit a 0°C
durante 5 minutos y luego a la temperatura ambiente durante 1,5 horas, y se concentr a
vacio El residuo se reparti6 entre agua (40 ml) y acetato de etilo (40 ml) La capa orginica se
secd sobre MgSO, y se concentrd luego a vacfo El residuo se punficé sobre 35 g de gel de
silice, y se eluyd con diclorometano para proporcionar (25)-2-hidroxi-4-fenil-butirato de
metilo como un aceite mncoloro (933 mg, 82%)

Paso (n) A una solucién de (2S)-2-hidroxi1-4-fem!-butirato de metilo (300 mg, 1,54 mmol)
en DMF seca (3 ml) bajo mtrégeno se afiadié ludruro de sodio (60%, 1,5 eq, 2,32 mmol, 92,7
mg) Después de 5 mun, se afladi6 4-(2-cloroacetil)morfolna (1,1 eq , 1,69 mmol, 277 mg) y
Ia mezcla se agit6 a la temperatura ambiente durante 2cuatro horas, se diluyé luego con agua
(60 ml) y se neutrahzd después con HCI IN La solucién acuosa se extrajo dos veces con
acetato de etilo (40 ml) La capa orgénica se lavé con agua (50 ml), se secd sobre MgSQ, y se
concentrd Iuego a vacfo El residuo se punificé sobre 35 g de gel de silice, eluyendo con
acetato de etilo y luego con MeCH al 5% en acetato de etilo para proporcionar dcido
(S)-2-(2-morfolin-4-11-2-oxo-etox1)-4-feml-butinco-menl-éster (117 mg, 24%)

Paso (1v) A una solucién de dcido (S)-2-(2-morfolin-4-11-2-oxo-etoxi)-4-feml-butirico-metil-
éster (117 mg, 0,36 mmol) en MeOH H;0 (2 1 vol, 3 ml) se afiadi6 hidréxido de htio
hidratado (2,0 eq , 0,73 mmol, 30,5 mg) La mezcla se agit6 a la temperatura ambiente
durante $ horas, se diluyd luego con agua (30 ml) y se extrajo después con éter (30 ml) La
capa acuosa se acidificé con HCI IN y se extrajo dos veces con éter (30 ml) Los extractos
acidos se secaron sobre MgSO, y se concentraron luego a vacio para proporcionar fcido
($)-2-(2-morfolin-4-11-2-oxo-etox1)-4-fenil-butinco (85,5 mg, 77%) como un aceite icoloro
'H NMR (CDCl;) 10,5 (b, 1H), 7,2 (m, 5H), 4,55 (d, ] = 15,2 Hz, 1H), 4,14 (d, ] = 15,2 Hz,
1H), 3,9 (dd, ] = 7,6, 4,2 Hz, 1H), 4,6 (m, 6H), 3,4 (m, 2H), 2,8 (m, 2H), 2,3 (m, 1H), 2,15
(m, 1H)

LC/MS 96% (M+1) 308

'
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BJEMPLO DE REFERENCIA 9

Acido (28)-2-fluaro-4-fenil-butinco

OH
0

Paso(1) A una solucién enfniada (0°C) de (2R)-2-hidroxi-4-feml-butirato de metilo (1,00 g,
4,80 mmol} en diclorometano seco (3 ml) se afladi6 DAST (3,0 eq, 14,4 mmol, 2,32 g) La
mezcla se agitd a la temperatura ambiente durante 18 horas, se diluyé luego con
diclorometano (20 ml) y se enfrné con rapidez cuidadosa-mente con bicarbonato de sodio
saturado (150 ml) La capa acuosa se extrajo con diclorometano (30 ml) y las capas orgidmcas
se sccaron sobre MgSQO, y se concentraron lucgo a vaclo El residuo se punificd sobre 50 g de
gel de silice, eluyendo con una mezcla de diclorometano y heptano (1 2 y luego 1 1, v/v) para
proporcionar 2S-fluoro-4-feml-butirato de metilo como un aceite amanllo claro (578 mg,
57%)

Paso (1) A una solucién de 2S-fluoro-4-fenil-butirato de metilo (577 mg, 2,74 mmol) en una
mezcla de MeOH H,O (2 1 vol, 6 ml) se afladié hidréxido de hitio monohidratado (1,5 eq,
4,11 mmol, 173 mg) La mezcla se agitd a la temperatura ambiente durante 5 horas y se
concentrd luego a vacio El residuo se diluyé con agua (30 ml) y se extrajo con éter (20 ml)
La capa acuosa se acidificd con HCI y se extrajo con éter (30 ml) El extracto &cido se secé
sobre MgSO;, y se concentrd luego a vacfo para proporcionar fcido 2(S)-fluoro-4-feml-
butirico como un aceite amanllo (486 mg, 97%) 'H NMR (CDCls) 7,5 (b, 1H), 7,3 (m, 5H),
4,95 (ddd, J = 48,9, 6,9, 5,4 Hz, 1H), 2,85 (m, 2H), 2,25 (m, 2H) MS (CI) M+1 183
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EJEMPLO DE REFE CIA ]

Acido 2(R)-metox1-4-fenil-butinco

\O/TOH

Paso 1 A una solucién de (2R)-2-hudroxi4-feml-butirato de etilo (500 mg, 2,40 mmol) en
DMF seca (4 ml) bajo nitrégeno se afiadié ladruro de sodio (60%, 2,0 eq , 4,80 mmol, 192
mg) seguido por yoduro de metilo (3,0 eq , 7,20 mmol, 1,02 g) La mezclase agitéala
temperatura ambiente durante 22 horas, se diluyd luego con NH4Cl (100 ml) y se extrajo con
acetato de etilo (50 ml) La capa orgfinica se secé sobre MgSO, y se concentrd luego a vacio
El residuo se punficd sobre 35 g de gel de silice, eluyendo con acetato de et1lo y heptano (1 3,
v/v) para proporeionar dcido (R)-2-metoxi-4-feml-butinco-etil-éster (480 mg, 90%)
Paso 2 A una solucién de écido (R)-2-metoxi-4-fenil-butinco-ebl-éster (480 mg, 2,8 mmol)
en MeOH H;0 (2 1 vol, 9 ml) se aftadié lidréxido de litio lndratado (2,0 eq , 4,32 mmol, 181
mg) La mezcla se agitd a la temperatura ambiente durante 2,5 horas, se diluyd luego con agua
(20 ml) y se extrajo después con éter (20 ml) La capa acuosa se acidificé con HCl IN y se
extrajo luego dos veces con éter (30 ml) Los extractos reurndos se secaron sobre MgSO, y se
concentraron luego a vac{o para proporcionar écido 2(R)-metoxi-4-feml-butirico (426 mg,
cuantitativo) como un séhido incoloro 'H NMR (CDCly) 7,25 (m, 5H), 3,8 (dd, J= 6,8, 5,2
Hz, 1H), 3,48 (s, 3H), 2,78 (t, ] = 7,3 Hz, 2H), 2,1 (m, 2H) MS (CI) M 194

Siguiendo como en la referencia 10, pero utilizando bromuro de bencilo en el Paso 2,
se proporciond el compuesto intermedio sigwente

Acido 2(R)-benciloxi-4-fenil-butinico



- 70 -

EJEMPLO DE REFERENCIA 11

(a) 2-Amino-N-[1-(benzotiazol-2-1]-lidrox1-menl)-but]]-3-femimetanosulfonil-
propionamida

Una solucidn de éexdo {(R)-1-[1-(benzotiazol-2-11-hidroxi-metl)-
buthicarbamol]-2-femimetanosulfonil-etl} -carbimico-terchbunl-éster {888 mg, 1,58 mmol,
Ejemplo 27(a)} en diclorometano (S mli) se traté con écido tnfluoroacético (5 ml) La mezcla
se agitd a la temperatura ambiente durante 1 hora y se evapord luego El residuo se disolvié
en diclorometano (20 ml) y esta solucidn se tratd con Sihcycle Tnamine (4,3 g, 16 mmol) La
mezcla se agitd a la temperatura ambiente durante dos horas y se filtré luego El filtrado se
evapord para dar el compuesto del titulo (692 mg, 94%) LC/MS m/z =562 (M+H)

Procediendo de manera similar al Ejemplo de Referencia 11(a) antenor, pero
utilizando écido {(S)-1-[(S)-1-(benzoxazol-2-1l-ldroxi-metil)-butilcarbamoil]-2-tiofen-3-11-
etil}-carbémico-terc-butil-éster {790 mg, 1,67 mmol, Ejemplo 27(c)} y sometiendo el
producto de reaccién a cromatografia siibita sobre sflice eluyendo con una mezcla de acetato
de etllo y metanol (9 1, v/v) se prepard (S)-2-amino-N-[(S)-1-

20x220]-2-11-hidroxi1-metil)-butil]-3-tiofen-2-1l-propionamda (415 mg, 66%) LC/MS m/z

=374 (M+H)




- 71 -

(<) enzoxazol-2-1l-lmidroxi-metil}-butil
propionamida

Procediendo de manera simlar al Ejemplo de Referencia 11(a) antenor, pero
utihzando 4cido {(R)-1-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-
butilcarbamoil]-2-fenlmetanosulfoml-etil} carbdmico-tere-butil-éster {908 mg, 1,66 mmol,
Ejemplo 27(b)} se prepard 2-amino-N-[(S)- 1 -(benzoxazol-2-1l-hidroxi-metl
butil]-3-femimetanosulfonil-propionamida (726 mg, 98%) LC/MS m/z = 446 (M+H)

(d) 2-Amino-N-[ 1 (benzotiazol-2-1l-ludroxi-menl)-butil]-3-femimetanosulfonil-

propionamida

$=0
S o

HN S
BRTS

Procediendo de manera similar al Ejemplo de Referencia 11(a) antenor, pero
uthizando dcido {(R)-1-[1-(benzotiazol-2-1]-mdroxi-metil)-butilcarbamoil]-2-
fenimetanosulfoml-etil}-carbdmico-terc-butil-éster {0,63 mmol, Ejemplo 27(d)} se prepard

propionamda (2'2 mg, 73%) LC/MS m/z = 462 (M+H)
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() (R)-2-Amino-N-[(S)-1-(benzoxazol-2-1l-lidroxi-metil)-butil]-3-femimetanosulfoml-
propionamida

I

Procediendo de manera similar al Ejemplo de Referencia 11(a) antenor, pero utihizando
acido {(R)-1-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-butil-
carbamoil]-2-femlmetanosulfoml-etil} -carbdmico-terc-butil-éster {1,7 mmol, Ejemplo 27(e)}
se prepard {R)-2-amino-N-[(S)-1-{benzoxazol-2-1l-hidroxi-meti|
butil]-3-femImetano-gulfoml-propionamida (726 mg, 98%) LC/MS m/z = 446 (M+H)

(H (R}Y2-Amino-N-[(8)-1-(benzoxazol-2-1]-hidroxi-metl
butil]-3-ciclopropiimetanosulfoml-propionamida

=
I

Procediendo de manera similar al Ejemplo de Referencia 11(a) anterior, pero utilizando
acido {(R)-1-[(S)-1-(benzoxazol-2-1l-droxi-metil)-
butilcarbamoil]-2-ciclopropilmetanosulfoml-etil]-carbdmico-tere-butil-éster {450 mg, 0,88
mmol, Ejemplo 27(f)} se prepard 2-aming-N-[(S)-1<{benzoxazol-2-1l-ludroxi-
metil}-butil]-3-ciclopropilmetanosulfomi-propionamida (360 mg, 0,879 mmol, 100%)
LC/MS m/z = 410 (M+H)

et
27
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(®) 2-Amino-N-{1- xi-(3-ferl-1,2 4-oxadiazol-5-1l}-metl]-propil}-3-
feniimetanosulfonil- 1onamda

S=0
J:é;(“ L 0
HzN 1 N
(o] N-4

Procediendo de manera similar al Ejemplo de Referencia 11(a) antenor, pero utihizando
dcido (R)-1-{1-[hdroxi-(3-ferul-1,2 4-oxadiazol-5-11)-metl]-
propil-carbamoil}-2-femlmetano-sulfonil-ehl)-carbAmico-terc-butil-éster {Ejemplo 27(g)} se
prepard (R)-2-amino-N-{1-[mdroxi-(3-feml-1,2,4-0xadazol-5-
11)-mehl]-propil}-3-femImetanosulfoml-propionamida. LC/MS m/z = 481 (M+Na), 459
(M+H)

(h) (R)-2-Ammno-3-cicl imetanosulfomi-N-{(S)-1-
3-etil-1,2,4-oxadazol-3-1]}-hidroxi-meti1l]-propil} -propionamida

Procediendo de manera similar al Ejemplo de Referencia 11(a) antenor, pero utthzando
écido
((R)-2-ciclopropiimetanosulforul-1-{(S)-1-[(5-enl-1,2,4-0xad1azol-3-11)-hidroxi-metil]-propile
arbamoil}-enl)-carbdmico-ferc-butil-éster {Ejemplo 27(1)} se prepard

R)-2-amino-3-ciclopropilmetanosulfonil-N- {{S)-1-[(5-
etl-1,2,4-oxadiazol-3-11)-ldroxi-menl]-propil } -propionamida. LC/MS m/z = 375 (M+H)
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(1) (R)-2-Amino-N-[1- xazol-2-11-ludroxi-metil}-butit]-3-femimetanosulfoml-
propionarmda

5y o
HNT SN 0
SR¥s

Procediendo de manera similar al Ejemplo de Referencia 11(a) anterior, pero
utihzando écido
{(R)-1-[1(benzoxazol-2-1l-hidroxi-metil}-butilcarbamoil]-2-fenilmetanosulfoml-etil } -carbém
co-terc-butil-éster {Ejemplo 27(j)} se prepard (R)-2-amino-N-{1-{benzoxazol-2-
1l-hidroxi-metil}-butil]-3-fenilmetanosul forl-proponamida. LC/MS m/z = 446 (M+H)

(0) (R}2-Amino-N-[(S)-1-{benzoxazol-2-1l-hidroxi-

met1l)-3-fenil- 11}-3-cicl 1imetanosulfoml- ronamida
6?:“ OH
HN ‘.)\f°
R

Procediendo de una manera similar al Ejemplo de Referencia 11(a) anterior, pero
utihzando dcido {(R)-1-[(S)-1-(benzoxazol-2-1l-hdroxi-metil)-3-feml-
propilcarbamoil]-2-ciclopropilmetanosulfomi-etil} -carbémico-terc-butil-éster {Ejemplo
27(k)} se preparé

2-amino-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-3-fenil-propil]-3-cicl 1lmetanogulf
oml-propionamida. LC/MS m/z = 472 (M+H)



propionamida

£ o
H.N N\)\rs
2 :
(o} ’ N\/)

Procediendo de una manera similar al Eyemplo de Referencia 11(a) antenor, pero
utihizando {(R)-1-[(S)-1-(hidroxi-tiazol-2-1]-metl)-3-feml-propilcarbamoil]-2-
fenulmetanosulfonl-etil}-carbdmico-terc-butil-éster {Ejemplo 27(1)} se prepard

hidroxi-metil]- 1]} - 1onamida

O e O=-n

Procediendo de una manera similar al Ejemplo de Referencia 11(a) antenor, pero
utihzando écido ((R)-2-fenilmetanosulforl-1-{(S)-1-[(3-ciclopropil-1,2 4-
oxadiazol-5-11)-hidroxi-metil]-propilcarbamoil} -etl)-carbdmico-terc-butil-éster {Ejemplo
27(s)} se prepard (R)-2-amino-3-fenilmetanosulfonil-N-

-1-[(3-cicl 11-1.2 4-oxadhazol-5-1])-hidraxi-metil]-propil }-propionami
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(m) 2-Ammno-1-(5-etil-[1,3.4]oxadiazol-2-il-butan-1-ol
OH
H,N\)\ro
\
'

e

Procediendo de una manera similar al Eyemplo de Referencia 11(a) antenor, pero
utilizando &cido {1-[(5-etil-[1,2,4]oxadiazol-2-11)-hidroxi-metil]-propal }carbdmico
terc-butil-éster (Ejemplo de Referencia 16) se prepard 2-amino-1-{5-et1l-{1.3 4]oxadiazol-2-
1l-butan-1-ol

EJEMPLO DE REFERENCIA 12

Acido 1-{ludroxi-tiazol-2-11-met1l}-3-fenil- l]-carbimico-ferc-butil-éster

A
O

H O
N

H
s
v

Se mezcld n-butil-litio (4,2 ml, 10,5 mmol, solucién 2,5 M en hexanos) con 16 ml de
dictil-¢ter y la solucion resultante se enfné a -78°C Se disolvié 2-bromohiazol (1,64 g, 10
mmol) en una mezcla de 2 ml de dietil-éter y 1 ml de THF Esta solucién se afiadi6 gota a
gota a la solucidn de n-butil-htio La mezcla de reaccién resultante se agité durante 15 mn
Se afiadi$ pota a gota a la mezcla de reaccidn una solucidn de dcido
[(S)-1-(metoxi-metil-carbamoil)-3-fenil-propil]-carbdmico-terc-butil-éster (1,4 g, 4,3 mmol)
en 20 ml de THF Se continué la agitacién durante 1 hora y la mezcla de reacci6n se enfnié
rapidamente por adicién de 50 ml de agua Después de calentar a la temperatura athbiente, se
separaron las fases y la fase acuosa se extrajo con acetato de ehlo Las fases orginicas
reunidas se lavaron con salmuera y se secaron con sulfato de magnesio Se evaporaron los
disolventes a vacio para dar 1,4 g de dcido [(S)-3-fenil-1-(tiazol-2-carbonil)-propil]-
carbimico-terc-butil-éster como un séhido pardo Se disolvié el dcido [(S)-3-feml-1-(tiazol-2-
carbonil)-propil]-carbdmico-terc-butil-éster (1,41 g, 4,1 mmol) en 50 ml de etanol y la
solucién se enfrné a 0°C Se afladi6 borohidruro de sodio (155 mg, 4,1 mmol) y la mezcla de
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reaccién se agité durante 90 minutos Se afiadi6 agua y la fase acuosa se acidificéd por adicién
de dcido clorhidnco 1M La fase acuosa se extrajo con acetato de etilo Las fases orgdmicas
reumdas se lavaron con salmuera y se secaron con sulfato de magnesio Se evaporé el
disolvente a presién reducida (1,32, 3,8 mmol, 88%) LC/MS m/z =271 (M+H-1sobuteno),
249 (M+H-boc)

EJEMPLO DE REFERENCIA 13

(S)-2-Amino-4-fenil-1-t1azol-2-1l-butan-1-ol
OH
HzN S

v

Se disolvié dcido [(S)-1-(hudroxi-tiazol-2-11-
metil)-3-fen1l-propil]carbdmico-terc-butil-éster (1,32 g, 3,8 mmol, Ejemplo de Referencia '%)
en 10 ml de diclorometano Se afladi6 4cido tnfluoroacético y 1a mezcla de reaccién resultante
se agitd durante dos horas Se evaporaron los disolventes a presidn reducida y se afladié
solucidn saturada de bicarbonato de sodio La solucién se extrajo con acetato de etilo Las
fases orgémicas reunidas se lavaron con salmuera y se secaron con sulfato de magnesio Se
evapord el disolvente y el producto bruto se purificd por cromatografia sibita (cluyendo con
acetato de etilo seguido por 10% de metanol en acetato de etilo) para dar

S)-2-amino-4-fem|-1-tiazol-2-1l-butan-1-ol (466 mg, 1,87 mmol, 49%) LC/MS m/z =249
(M+H)

EJEMPLO DE REFERENCIA 14
S)-2-Amino-1-(3-ciclopropil-1,2.4-oxadiazol-5-11)-butan-1-ol

H’"i)oir’" <

~ O-N

Una soluci6n de acido boc-3-S-amino-3-hidroxi-pentanoico (2,00 g, 8,57 mmol) y
1,20 equivalentes de ciclopropanocarboxamidoxima (1, g, 10,29 mmol) en 20 ml de
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diclorometano se agitd a 0°C mentras se afiadian 1,25 equivalentes de
N-ciclohexilcarbodiimida-N'-metil-poliestireno (1,70 mmol/g, 6,30 g, 10,72 mmol)
porciones, y la mezcla de reaccidn se agité bajo mtrégeno durante tres horas, mientras se
calentaba a 15°C La mezcla de reaccién se filird y la resina se lavé con diclorometano Se
evaporé a vacio hasta sequedad [LC/MS m/z =338 (M+H+Na)] El residuo se disolvi6 en 20
ml de tetrahidrofurano y se calentd en un reactor de microondas a 160°C durante 3 mmutos
Se evapor6 a vacfo hasta sequedad [LC/MS m/z =320 (M+H+Na)] El residuo se disolvi6 en
50 ml de diclorometano y se agitd a la temperatura ambiente mientras se afiadia gota a gota
una solucién de 50 ml de dcido tnfluoroacético al 50% en diclorometano Después de tres
horas, se evapord la mezcla de reaccién a vacfo hasta sequedad y se disolvié nuevamente en
50 ml de diclorometano Se afiadieron 3 equivalentes de Silicycle-Triamine-3 y la mezcla se
agité durante una noche a la temperatura ambiente Se filtrd la mezcla y se lavé con
diclorometano Se evapord a vacio para dar ($)-2-amino-1-{3-cicl i-1,2.4-
oxadiazol-5-11)-butan-1-ol, 1,04 g (rendimento global 61%) [LC/MS m/z = 198 (M+H)]

EJEMPLO DE REFE IA 15

Etil-1,3.4-oxadiazol

Una mezcla de la hidrazida férmica (60 g, 1 mol), ortopropionato de trietilo (176,26 g,
1 mol) y écido p-toluenosulfénico (950 mg) se calentd a '20°C durante '? horas Se ehminé el
etanol a vacio y el residuo se destilé a vacio para dar 24 g de etil-1,3,4-oxadiazol H' NMR
(DMSO0-6) 9,34 (1H, 5), 2,86 (2H, q), 1,25 (3H, 1)

EJEMPLO DE REFERENCIA 16

Acido {1-[(5-etl-[1.3.4Joxadiazol-2-1])-hdrox1-metil]-propil} -carbdmico-terc-butil-éster

TN

A una solucidn agitada de etil-1,3,4-oxadiazol (4,66 g, 48 mmol, Ejemplo de
Referencia 15) en THF (50 ml) se afiadié n-BuLi (golucién 1,6M en 30 ml de hexano) gota a
gota bajo N; a -78°C Después de 1 hora, se afiadi6 MgBrEt;0 (‘2,38 g, 48 mmol) y la mezcla
de reaccion se deyo calentar a -45°C durante 1 hora antes de tratarla con 2-Boc-Nlu-aldehido
(3,2 £, 24 mmol) en THF (20 ml) La mezcla de reaccién se agitd durante 1 hora, se extinguié
con NH4Cl saturado, y se extrajo con acetato de etilo La capa orgénica se lavé con salmuera,

23
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se sec6 con MgSO; y se concentré E! residuo se punficé por cromatografia en columna de
gel de silice para dar cido {1-[(5-etil-[1,3.4]Joxadiazol-2-

1} udroxi-metil)-propil}-carbémico-tere-butil-éster (2,13 g) ' NMR (DMSO-8) 6,65, 6,52
(1H, d, d, J = 9,2 Hz, ] = 9,2 Hz, NH, diastereoisémero), 6,14, 5,95 (1H, d,d, J =5,6 Hz,] =
5,6 Hz, OH, diastereoisémero), 4,758, 4,467 (1H, m, diastereoisdmero), 3,7-3,55 (1H, m), 2,8
(2H, q), 1,33 (**H, 1), 1,25-1,21 (2H, m), 0,82 (3H, m) MS 284,1 (M-1), 286 (M+1), 308
(M+Na)

EJEMPLO DE REFERENCIA 17

(a) (S)2-Amino-1-benzooxazol-2-1l-butan-1-o0l
OH
H,N 0

:
w0

Paso 1 Se enfné benzoxazol (600 mg, 5 mmol) en 20 ml de THF a -5°C y se afladié cloruro
de 1sopropil-magnesio (2M en THF, 2,5 ml, 5 mmol) Después de agitar durante 1 hora a
-5°C, se ailadi6 écido (S)-(1-formilpropil)-carbAmico-terc-butil-éster {561 mg, 3 mmol,
Ejemplo de Referencia 18(a)}, preparado como en la referencia 15, en 10 ml de THF Se dejé
calentar la reaccidn a la temperatura ambiente con agitacién durante dos horas La reaccién se
extinguié con solucidn saturada de cloruro amonio, y se eliminé el exceso de THF El residuo
se extrajo con EtOAc, se lavé con salmuera, se secé con MgSO, anhidro, se filtrd y se
concentré El residuo bruto se punficéd por cromatografia para dar 688 mg de producto (75%,
LC-MS 305,2 (M-1), 307,1 (M+1)

Paso 2 Se mezclaron écido (S)-[ 1-(benzooxazol-2-11-idroxi-metil)-propil]-carbdmico-
terc-butil-&ster (275 mg, 0,89 mmol) y MeCl; (5 ml), y se afiadid TFA (1 ml) a la temperatura
ambiente Después de agitar durante 1 hora, se elirminaron el disolvente y el exceso de TFA a
vacio para producir 260 mg de (S)-2-amino-1-benzooxazol-2-1l-butan-1-ol, sal de TFA

(b) (S)-2-Amino-1-benzotiazol-2-1l-butan-1-ol

OH
HN S

: \
s

W
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Procediendo de manera similar al Ejemplo 17(a), pero utihizando benzotiazol en el Paso

1, se prepar?d |a sal de TFA de (S)-2-amino-1-benzotiazol-2-11-butan-1-ol
(c) (S)-2-amino-1-benzooxazol-2-1l-pentan-1-ol

2;\‘,.}:()@

Procediendo de manera similar al Ejemplo 17(a), pero utihzando écido
(S)y(1-formi-butil}-carbamico-terc-butil-éster {561 mg, 3 mmol, Ejemplo de Referencia
18(b)} en el Paso 1, se preparé (S)-2-amino-1-benzooxazol-2-1l-pentan-1-ol
(d) 2-Amino-1-benzotiazol-2-1l-pentan-1-o]

OH
HN S

\
N
Procediendo de una manera similar al Ejemplo 17(a), pero utihzando benzotiazol y

acido (S)-(1-form:l-butil)-carbdmico-terc-butil-éster {561 mg, 3 mmol, Ejemplo de
Referencia 18(b)} en el Paso 1, se prepard 2-amino-1-benzotiazol-2-11-pentan-1-ol

EJEMPLO DE REFERENCIA 18

(a) Acido (S)(1 -formil-propil}-carbdmico-terc-butil-éster

Se enfnd (S)-(+)-2-amino-1-butanol (50 g, 561 mmol) en 200 mI de agua y 200 mi de
dioxano a 0°C y se mezclé con NaOH (26,9 g, 673 mmol) y dicarbonato de di-t-butilo
(146,96 g, 673 mmol) Después de la adicién, se dejé calentar la mezcla de reaccién a la
temperatura ambiente La mezcla de reaccién se agitd durante dos horas Después de eliminar
el dioxano, el residuo se extrajo con EtOAc, se lavé luego con salmuera y se secé con MgSO,
anhidro, se filtrd y se concentré Sin punficacién ulterior, se utlizé el producto bruto (120 g)
para el Paso de reaccién siguiente

Una solucién de cloruro de oxahlo (40,39 g, 265 mmol) en 700 ml de MeCl; se agitd y
se enfnd a -60°C Se afladi6 gota a gota dimetilsulféxido (51,7 g, 663 mmol) en 100 ml de
MeCl; Después de 10 minutos, se afladi6 gota a gota a -70°C una solucién de
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(S)-2-boc-amino-1-butanol (50 g, 265 mmol) en 100 ml de MeCl, La mezcla de reacciin se
dej6 calentar a -40°C durante 10 minutos y se enfnod luego nuevamente a -70°C Se afiadid
una solucién de metilamina (74,9 g, 742 mmol) en 100 ml de MeCl; La mezcla de reaccién
se deyd calentar a la temperatura ambiente durante dos horas Se afladieron 100 ml de
diidrogenofosfato de sodio saturado, y la capa orgénica se lavé luego con salmuera y se secd
sobre MgSO; Se elimino el disolvente para dar 45 g de dcido (S)1-forml-propil)-
carbamico-tere-butil-éster; H' NMR (DMSO-8) 9,4 (1H, s), 7,29 (1H, br ), 3,72 (1H, m),
1,69 (2H, m), 1,4-1,2 (9H, s), 0,86 (3H, t)

(b) Procediendo de una manera similar al Ejemplo de Referencia 18(a), pero
utihzando (S)-(+)-2-amino-1-pentanol se preparé dcido (SH{1-formil-butil}
carbimico-terc-butil-éster

EJEMPLO DE REFERENCIA 19

Acido (8)-3-armino-2-hidroxi-pentanoico-bencilaimda
II\/<j

Paso 1 Se disolvié 4cido (18)-(2-c1ano-1-etil-2-hidroxietil)carbdmico-terc-butil-éster (10 g,
46,7 mmol) en 1,4-dioxano (100 ml) Se afiadié anisol (5 ml) y luego HCI concentrado (100
ml) La mezcla se calentd a reflujo durante 2cuatro horas Se evapord la mezcla a sequedad a
vacio y se redisolvié en 100 ml de agua Se lavé la solucidn con éter y se neutralizé luego con
NaHCO; acuoso saturado Se afladi6 dicarbonato de di-terc-butilo (10 g, 46 mmol) con
1,4-dioxano (200 ml), y la mezcla se agitd a la temperatura ambiente durante 2cuatro horas
Se elimind el dioxano a vacio y la solucién acuosa remanente se lavé con éter Se acidificd la
soluci6n con HCI 1N y se extrajo con acetato de ehlo Las capas orgdmcas reurdas se lavaron
con salmuera, se secaron con sulfato de magnesio y se evaporaron para dar 4cido
3-terc-butoxicarbonlamino-2-hidroxi-pentanoico (4,5 g) como un aceite amanilento

Paso 2 Se combiné écido 3-terc-butoxicarbomlamino-2-hidroxi-pentanoico (300 mg, 1,29
mmol) con EDC (400 mg, 2,1 mmol) y HOBt (400 mg, 2,6 mmol) Se afiadid en una sola
porcién una solucién de bencilamina (0,22 ml) y 4-metiimorfolina (0,5 ml) en diclorometano
(4 ml) La mezcla se agitd a la temperatura ambiente durante dos horas Después de dilucién
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con acetato de etilo (150 ml), se lavd la solucidn con HCl acuoso 1N, agua, solucién acuosa
saturada de NaHCO, y salmuera. La mezcla resultante se secé con sulfato de magnesio y se
evapord a vacio para dar acido (S)-3-ammo-2-lidroxi-pentanoico-bencilamida (380 mg) como
un s6hido blanco

Paso 3 Se disolvié dcido (S)-3-amino-2-hidroxi-pentanoico-bencilamida en una mezcla
de TFA/diclorometano (1 1, 6 ml), se agité durante 1 hora y se evapord a sequedad Se obtuvo
dcido (3S)-3-amino-2-hidroxi-pentanoico-bencilamida como la sal de TFA y se utihizé sin
punficacién ultenor

EJEMPLO DE REFERENCIA 20

-2-amino-1-oxazolo[4,5-b]pindin-2-1l-butan-1-o0l

OH

: I

i N—¢ N
-

Paso 1 Una mezcla de 2-ammo-3-hidroxipindina (25 g, 227 mmol), ortoformiato de tnetilo
(75 ml) y écido p-toluenosulfénico (61 mg) se calenté a 140°C durante 8 horas Se eliminé a
vacio el exceso de ortoforrmato de tnetilo El producto se cristalizé en acetato de etilo para
dar 22,5 g de pindiloxazol, H' NMR (DMSO-8) 9,26 (1H, s), 8,78 (1H, d), 8,45 (1H, d), 7,7
(1H, dd), MS 20,8 (M+1)

Paso 2 Se enfnd pindiloxazol (600 mg, 5 mmol) en 30 ml de THF a 30°C antes de la adicién
de cloruro de 1sopropaniimagnesio (2M en THF, 2,5 ml, 5 mmol) Después de agitar durante 1
hora a 0°C, se af\adi6 4cido (S)<(1-formil-propil)-carbdmico-terc-butil-éster (573 mg, 3 mmol,
Ejemplo de Referencia 18) en 20 ml de THF Se retird el bafio de hielo y la mezcla de
reaccién se dejo calentar a la temperatura ambiente La mezcla de reacci6n se agitd durante
dos horas y se extinguié con solucién saturada de cloruro de amonio Se eliminé el exceso de
HF y el residuo se extrajo con EtOAc, se lavé con salmuers, se secd con MgSO,4 anhidro, se
filtrd y se concentro El residuo bruto se purificé por cromatografia para dar dcido [1-{hidroxi-
oxazolo[4,5-blpindin-2-1l-meti}-propil)-carbémico-tere-butil-éster (383 mg) H' NMR
(DMSO-5) 8,42 (1H, m), 8,18 (1H, m), 7,3 (1H, m), 6,8, 6,6 (1H, dd, d, OH,
diastereoisémero), 6,3, 6,02 (1H, d, d, NH, diastereoisémero), 4,82, 4,5 (1H, m, m,
diastereoisémero), 1,8-1,3 (2H, m), 1,2, 1,05 (9H, s, s, diastereoisdmero), 0,89 (3H, m), MS
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306,2 (M-1), 308,6 (M+1)

Paso 3 A una solucién agitada de acido [1-(ludroxi-oxazolo[4,5-b]pindin-2-1l-metil)-propil]}-
carbimico-terc-butil-éster (12 g, 100 mmol) en THF (300 ml) se afiadié n-BuLi (solucién
1,6M en 62,5 ml de hexano) gota a gota bajo N; a -78°C Después de una hora, se afladid
MgBrEt;0 (25,8 g, 100 mmol) y la mezcla de reaccién se dejé calentar a -45°C durante una
hora antes de tratarla con 2-boc-amino-butil-aldehido (11,46 g, 60 mmol) en THF (50 ml) La
mezcla de reaccidn se agitd durante una hora, se extinguié con NH,Cl saturado y se extrajo
con acetato de etilo La capa organica se lavé con salmuera, se secd con MgSQO, y se
concentrd El residuo se punficé por cromatografia en columna de gel de silice para dar
2-boc-amino- 1-(S-pindiloxazol-2-11)-1-butanol (14,1 g)

Paso 4 Se mezclaron 2-boc-amino-1-(5-pindiloxazol-2-1l)-1-butanol (311 mg, 1 mmol) y
MeCl: (5 ml) y se afiadi6 TFA (1 ml) a la temperatura ambiente Después de agitar durante
una hora, se ehminaron el disolvente y el exceso de TFA a vacio para producir 355 mg de

2-amino-1-oxazolo[4,5-b]pindin-2-1l-butan-1-gl, sal de TFA

EJEMPLO DE REFERENCIA 21

2-Amino-1-(3-fen1l-{ 1,2 4loxadiazol-5-11}-butan-1-ol

B:“\/t(a\
- ‘ , R

N
B,C

\

Se combiné dcido 3-ferc-butoxicarbonilamino-2-ludroxi-pentanoico (500 mg, 2,14
mmol) con EDC (600 mg, 3,14 mmol), HOBt {600 mg, 3,92 mmol) y N-hidroxi-benzamidina
(292 mg, 2,14 mmol) Se afladi6 diclorometano (10 ml) y a continuacién 4-metilmorfolina (1
ml) La mezcla se agitd a la temperatura ambiente durante 16 horas Después de dilucién con
acetato de etilo (200 ml), la solucion se lavd con agua (30 ml), solucién acuosa saturada de
NaHCO; y salmuera, se secé con MgSO, y se evapord a vacio El producto bruto se disolvié
en pindina (10 ml) y se calentd a 80°C durante 15 horas Se evapord la pindina a vacio y el
residuo se purific por cromatografia siibita sobre gel de sflice (eluyente acetato de etilo)
para dar 290 mg (0,83 mmol) Se disolvié el oxadiazol (145 mg, 0,41 mmol) en CH>Cl: (4 ml)
y se afladi6 TFA (4 ml) Después de agitar durante una hora, la mezcla se evapord a sequedad
para dar (S)-2-amino-1-(3-feml-[1,2.4]oxadiazol-5-11}-butan-1-ol
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EJEMPLO DE REFERENCIA 22
Acido (R)-2-terc-butoxicarbonilamino-3-cicl 1imetano-sulfonil- 16n1co
0 =0
J’L ° OH
(o] N
H
0]

Paso 1 Se disolvié hidréxido de sodio (2,16 g, 54 mmol) en 27 ml de agua y la solucién se
afladié a una suspensidn de dcido (R)-ferc-butoxicarbonilamino-3-mercapto-propiénico (8,2
£, 37 mmol) en 54 ml de metanol Después que se formé una solucién clara, se afiadié
bromometil-ciclopropano (5 g, 37 mmol) y la mezcla de reaccién resultante se agitd durante
tres dias Se eliminé el metanol a presién reducida. El residuo se traté con 200 ml de écido
clorhidnco 1M y se extrajo luego tres veces con 200 ml de diclorometano Las fases orginicas
reumdas se lavaron con salmuera y se secaron con sulfato de magnesio El disolvente se
evapord a presion reducida para dar dcido 2-tere-butoxicarbonilamino-3-ciclopropil-
metlsulfaml-propiénico (7,94 g)

Paso 2 Se disolvié mdrdxido de sodio (2,32 g, 58 mmol) en 75 ml de agua Se afiadi6 dcido
2-terc-butoxicarboml-amino-3-ciclopropilmetilsulfaml-propiémco (7,94 g, 29 mmol) Se
afiadi6 lentamente una solucién de Oxone™ en 100 ml de agua. Se ajustd el pH a 3 por
adicién de bicarbonato de sodio y la mezcla de reaccién se agité durante 30 minutos Se
extrajo luego tres veces con 200 ml de acetato de etilo Las fases orginicas reumdas se
lavaron con 100 ml de salmuera y se secaron con sulfato de magnesio Se elunmnd el
disolvente para dar cido (R)-2-terc-butoxicarbomlamino-3-ciclopropiimetanosulfonil-
propidnico (4,64 g, 15 mmol, 31%)



- 85 - zzo
EJEMPLO DE REFERENCIA 23

Sal de écido tnfluoroacético de (S)-2-amino-1-(5-et1l-1,2.4-oxadiazol-3-11)-butan-1-ol

Paso 1 Una solucién de dcido (2-ciano-1-etl-2-lidroxi-etl)-carbémco-tere-butil-éster (1,
9,53 g, 44 mmol) en metanol (80 ml) se enfrié a 0°C y se tratd sucesivamente con
hidrocloruro de hidroxilamina (3,05, 44 mmol) en metanol (80 ml) y solucién de metéxido de
sodio al 25% en metanol (10,2 ml) Se agité a 0°C durante 5 min, se retir6 el baflo frio yla
mezcla de reaccién se agité a la temperatura ambiente durante 5 h Se eliminé el metanol por
evaporaciin a presién reducida, y se reparti6 el producto bruto entre acetato de etilo y agua.
Se separé la capa organica, se secd (MgSOj;) y se evapord a presién reducida para dar un
aceite amarillo Se punficé por mplc, eluyendo como una mezcla de acetato de etilo-heptano
para dar dcido {(S)-1-[hudroxi-(N'-hidroxicarbam-1midoil)-metil]-propil}-
carbimico-terc-butil-éster [sic] como un sélido blanco (3,5 g) MS M(H') 248

Paso 2 Una mezcla de dcido {(S)-1-[ldroxi-(N'-hidroxicarbamimidoil)-metil]-
propil}-carbamico-ferc-butil-éster [sic] (525 mg, 2,16 mmol), y anhidrnido propiénico (0,3 ml,
2,37 mmol) en dioxano (5 ml) se calent6 a 150°C en un equipo de microondas (Smuth Creator,
S00219) durante 35 min Se evapord el producto bruto a presién reducida y se punficé por
cromatografia siibita en columna para dar &cido {(S)-1-[(5-et1l-1,2,4-oxadiazol-3-11)-hidroxi-
metl]-propil}-carbidmico-zerc-butil-éster como un séhdo amanllo (0,8 g, 67%)

H'-MNR (CDCl;) 4,88-4,80 (2H, m), 4,01-3,84 (1H, 2 m ancho), 3,64-3,45 (1H, 2 bs),
2,95-2,86 (2H, dq, ] = 4,2 Hz, 7,6 Hz), 1,73-1,62 (1H, m), 1,6-1,32 (13H, m), 1,02-0,94 (3H,
q,J=7,5Hz) MS 304 (M+1)

Paso 3 Se tratd dcido {(S)-1-[(5-et1l-1,2,4-oxad1azol-3-11)}-hdroxi-metil]-propil}-carbimico-
terc-butil-éster (214 mg, 0,75 mmol) en diclorometano (3 ml)) con dcido tnfluoro-acético a la
temperatura ambiente durante 3 h Se evapord el disolvente a presién reducida para dar la sal
de 4cido tnfluoro-acético de (S)-2-amino-1-(5-etil-1,2,4-oxadiazol-3-11)-butan-1-o0l como un
acerte pardo (0,3 g) H' NMR (CDCly) 7,9-7,4 (3H, 2 bs), 5,07 & 5,24 (1H,2x d,J=3,5Hz
& 5,5 Hz), 3,8-3,6 (1H, 2 bs), 2,96-2,87 (2H, dq, ] =2,4 Hz, 7,5 Hz), 1,8-1,4 (2H, m),
1,40-1,34 (3H, dt, ) = 1,4 Hz, 7,5 Hz), 1,06-0,98 (3H, dt, ] = 7,5 Hz, 10,5 Hz)

MS 186 (M+1)
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EJEMPIO 1

(a) (R)-N-Cianometil-2-hidroxi-3-femimetanosulfoml-propionamida. (Compuesto 4)

Ss=0
H _N
Heg N _-C*
o]

Se afladié6 DMF (5 ml) a una mezcla de dcido 2-hidroxi-3-femlmetanosulfonil-
propidmco [200 mg, 0,82 mmol, Ejemplo de Referencia 1(b)}, EDC (300 mg, 1,57 mmol),
HOBt (300 mg, 1,96 mmol) e hidrocloruro de aminoacetomitrilo (200 mg, 2,1 mmol) Se
afladi6 4-metilmorfolina (0,5 ml) y la mezcla se agitd a la temperatura ambiente durante dos
horas Se diluy6 la mezcla con acetato de etilo (200 ml), se lavé con HCI 1N, salmuers,
soluctén acuosa saturada de NaHCO,, y salmuera, se secé con MgSO, y se evapord a vacio
Se cnistahiz6 (R)-N-cianometi]-2-hidroxi-3-femilmetanosulfonil-propionanuda a partir de
acetato de etilo/hexano para dar 154 mg (0,55 mmol), 'H NMR (DMSO) 8,89-8,87 (m, 1H),
7,46-7,37 (m, 5H), 6,71-6,62 (m, 1H), 4,60-4,45 (m, 3H), 4,17-4,08 (m, 2H), 3,39-3,28 (m,
2H) MS (M*+1) 283
(b) (R}Y-N-(1-ciano-1-tiofen-2-1l-metil}-2-hidroxi-3-fem!metanosulfonil- onamid

(Compuesto 7)

I8=0

(o
H 2N
.
e
° 7

Procediendo de una manera similar al Ejemplo 1(a) antenor pero utilizando 4cido
(R)-2-hidroxi-3-feniimetanosulfonil-propiémco [Ejemplo de Referencia 1(b)] y 4cido
DL-a-amino-3-hofenoacético, se preparé (R)-N-1-ciano-1-tiofen-2-1l-metil)-2-hidroxi-3-
femImetanosulfoml-propionamida 'H NMR (DMSO0) 9,55 (d, 4=6,5 Hz, 1H), 7,58 (d, ] =
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5,21 Hz, 1H), 7,42-7,39 (m, 5H), 7,23 (m, 1H), 7,05 (dd, J = 3,51 Hz, 1H), 6,58 (dd, J = 3,45
Hz, ] = 6,66 Hz, 1H), 6,41 (s, 1H), 4,59-4,50 (m, 3H), 3,29 (s, 2H), MS 362,6 (M), 365
™m*™)

(©

hidroxi-propionamida, (Compuesto 8)
F,HCO

Procediendo de una manera similar al Ejemplo 1(a) antenor, pero utihzando Acido
(R)-3-[2-(1,}-d1fluoro-metox1)-fenilmetanosulfoml]-2-hidroxi-propiénico [Ejemplo de
Referencia 1(a)] y 4cido DL-a-amino-2-tiofenoacético se preparé (R)}-N-(1-ciano-1-tiofen-
2-1l-meti1)-3-[2-(1,1-difluoro-metoxi)-femlmetanosulforml]-2-ludroxi-propionamida 'H
NMR (CDsCl) 6 7,6-7,2 (m, TH), 7,01 (t, J = 73,6 Hz, 1H), 6,62 (s, 1H), 6,21 (d, ] = 8,15,
1H), 4,71-4,67 (m, 1H), 4,46 (s, 2H), 3,68 (s, 2H), 3,22-3,18 (m, 1H), MS 428,6 (M), 453
(M+23)

(d) (R)y-N-Cianometil-3-{2-(1,1-difluoro-metox1)-fenlmetanosulfoni]-2-hidroxi-
propionamida, (Compuesto 17)

F,HCO

°*s=o
H N
’ o,
Ll
o)

Procediendo de una manera similar al Ejemplo 1(a) antenor, pero utihzando dcido
(R)-3-[2-(1,1-d1fluoro-metox1)-femimetanosulfoml]-2-hidroxi-propiénico [Ejemplo de
Referencia 1(a)], se prepard (R)-N-cianometil-3-[2-(1,1-difluoro-metoxi)-femimetano-
sulfom!]-2-mdrox1-propionamida 'H NMR (DMSO) 8,81 (t, ] = 5,67 Hz, 1H), 7,55-7,4 (m,
2H), 7,35-7,2 (m, 2H), 7,13 (t, J = 73,68 Hz, 1H), 6,62 (d, J = 6,67 Hz, 1H), 4,58 (s, 2H),
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4,52-4,45 (m, 2H), 4,' (d, ] = 5,94 Hz, 2H), 3,45-3,4 (m, 2H) MS 347,4 (M-1), 371 (M+23)

EJEMPLO 2

Acido morfolina-4-carboxilico-(R)-1-(cignometil-carbamo1l)-2-femImetanosulfonil-ehl-éster

(Compuesto 6)
O\\_I___
i ; Ci"' 2N
(\N o NVC‘
o) 0

Se afladi6 solucién de fosgeno (0,77 ml, 1,93 M en tolueno) a CH,Cl; (5 ml) y se
enfnd a 0°C bajo mtrogeno Se afladié quinolna (0,'2 ml, 1,0 mmol) segmda por
(R)-N-cianometil-2-hidroxi-3-femimetano-sulfoml-propionamida [100 mg, 0,354 mmol,
Ejemplo 1(a)] La mezcla se agité a la temperatura ambiente durante tres horas Se afiadié
morfolina (1 mmol) y se contmud la agitacién durante tres horas Se diluyé la mezcla con
acetato de etilo (200 ml) y se lavé sucesivamente con HCI 1N, salmuera, solucién acuosa
saturada de NaHCO; y salmuera. El producto se secd con MgSO, y se evaporé a vacio y
cnstaliz6 en una solucidn de acetato de etilo/hexano para dar 4cido morfolina-4-
carbox{lico-{R)-1-(cianometil-carbamoil)}-2-feniimetanosulfoml-etil-éster (85 mg, 0,215
mmol) '"HNMR (DMSO) 8,99-8,88 (m, 1H), 7,46-7,37 (m, SH), 5,42-5,32 (m, 1H),
4,60-4,45 (m, 2H), 4,20-4,13 (m, 2H), 3,70-3,28 (m, 10H) MS (M'+1) 396

EJEMPLO 3



2o
) 4

(@ Acido morfolina-4-carboxilico-(R)-1-{cianometil-
carbamol)-2-[2-( 1,1 -difluoro-metoxi)-fenilmetano-sulfoml]-etil-éster, (Compuesto 31)

FF
0

O:s=0

2 M N
(\NJLO N_C
O 0

Se disolv16 (R)-N-cianometil-3-[2-(1,1-1fluoro-metox1)-feniimetano-
sulfonl]-2-hidroxi-propionamida [100 mg, 0,287 mmol, Ejemplo 1(d)] en CH,Cl: (2 ml) Se
afladieron pindina (32,4 ul, 0,4 mmol) y luego cloroformiato de tnclorometilo (36,2 ul, 0,3
mmol) La mezcla se agité a la temperatura ambiente durante tres horas Se aiiadié morfolina
(0,5 ml) y se continué la agitacién durante tres horas La mezcla se diluyd con acetato de etilo
(200 ml), se lavé con HCI 1IN, salmuera, solucién acuosa saturada de NaHCOQ; y salmuera Se
secd con MgSO., se evapord a vacio y se cristahizd en una solucién de acetato de etilo/hexano
para dar dcido morfolina-4-carboxfh -1-(cianomehil-carbamoil)-2-[2-(1,1-cifluoro-
metoxi)-fenilmetanosulfoml]-etil-éster (60 mg, 0,130 mmol), 'H NMR (DMSO) 6 8,95 (t, ] =
5,2 Hz, 1H), 7,51-7,44 (m, 2H), 7,32-7,22 (m, 2H), 7,14 (1, J4+=73 Hz, 1H), 5,39-5,35 (m,
1H), 4,67-4,53 (m, 2H), 4,19-4,15 (m, 2H), 3,83-3,28 (m, 10H), MS M™+1) 462
() Acido (R)-(2-metoxi-etil)-carb&mico-1-(cianomehl]-

carbamo:l)-2-femlmetanosulfoml-eti]-éster

0,
ﬂ=°\/\=/ﬂ\ '\/"

Procediendo de una manera similar al Ejemplo 3(a) antenior, pero utilizando
(R)-N-cianometil-2-hidroxi-3-femmetanosulfonil-proptonamda [Ejemplo 1(a)] y
2-metoxietilamina, se prepard icido (R)-(2-metoxi-etil}-carbdmico-1-(cianometil-
carbamonl)-2-femImetanosulfoml-etil-éster 'H NMR (DMSO) 8,91 (t, ] = 5,6 Hz, 1H), 7,64
(t, ] = 5,6 Hz, 1H), 7,40-7,32 (m, 5H), 5,30-5,25 (m, 1H), 4,59-4,50 (m, 2H), 4,17-4,13 (m,
2H), 3,58 (dd, J =9,2 Hz, J = 14,8 Hz, 1H), 3,43 (4, 14,8 Hz, 1H), 3,33 (s, 3H), 3,38-3,"* (m,
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4H) MS (M+H)" 384
(© Acido (S)-diehl-carbimico-1-(cianometl-carbamoil)-2-ciclohexil-etil-éster

2

Procediendo de una manera similar al Ejemplo 3(a) antenor, pero utthzando
(R)-N-cianometil-3-ciclohexil-2-hidrox:-propionamida y diehlarmina se preparé cido
setil-carbimico-1-(cianometil-carbamoil)-2-ciclo-hexil-etil-éster 'H NMR (DMSO)
8,62 (t, ] = 5,6 Hz, 1H), 4,87-4,82 (m, 1H), 4,'* (d, ] = 5,6, 2H), 3,42-3,10 (m, 4H), 1,72-0,82
(m, 19H) MS (M+H)" 310

(d) Acido (S)-pirrohidina-1-carboxilico-1-{cianomet]-carbamoal)-2-ciclohexil-etil-éster

o

Procediendo de una manera similar al Ejemplo 3(a) anterior, pero utilizando
(R)-N-cianometil-3-ciclohexil-2-hidroxi-propionamida y pirrohidina se prepard icido
S)-pirrolidina-1-carboxilico-1-{cianometil-carbamoil)-2-ciclohexil-enl-éster 'H NMR
(DMSO) 8,59 (t, ] = 4,8 Hz, 1H), 4,86-4,81 (m, 1H), 4,11 (d, ] = 4,8, 2H), 3,48-3,19 (m, 4H),
1,87-0,82 (m, 17H) MS (M+H)" 308
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(&) Acido (S)-morfolma-4-carbox{lico-1-(cianometil-carbamoil)-2-ciclohexil-ehl-éster

)
SR

Procediendo de una manera sumilar al Ejemplo 3(a) antenior, pero utilizando
(R)-N-c1anometil-3-ciclohexil-2-hdroxi-propionamida y morfolina se preparé icido
S)morfolina-4-carbox{lico- 1-(cianometil-carbamoil)-2-ciclo-hexil-etil-éster 'H NMR
(DMSQ) 8,66 (t, ] = 5,2 Hz, 1H), 4,88-4,83 (m, 1H), 4,13 (d, } = 4,8, 2H), 3,60-3,26 (m, 8H),
1,71-0,82 (m, 13H) MS (M+H)" 324

() Acdo etil-p1 1na-1-carboxilico-1-(cianomet!-
carbamoil)-2-ciclohexil-etil-éster

oM

Procediendo de una manera similar al Ejemplo 3(a) antenor, pero utilizando
(R)-N-cianometil-3-ciclohexil-2-hidroxi-propronamida y 4-etil-piperazina se prepard icido

ctil-piperazina- 1-carboxilico-1-{cianometil-carbamoil)-2-ciclohexil-etil-éster LC-MS
tiempo de elucién 2,08 min 349,2 (M-1), 351,3 (M+1) (MS-API 150EX LC HP Apgilent
1100 Series Columna Phenomenex, S5u ODS3 100A 100X3mm, caudal 2 ml/min Gradiente
de dos disolventes Disolvente A, 99% agua, 1% acetomtnlo, 0,1% AcOH Disolvente B, 99%
acetomitnlo, 1% agua, 0,1% AcOH Gradiente desde 100% A, 0% B a 0% A, 100% B desde
t=0 a =6 min A continuacién vuelve el gradiente a 100% A, 0% B desde =7 a t=15 min)
(2 Acido (S)2-hidroximetil-pirrolidina-1-carboxilico-(S)-1-(cianometil-

carbamoil)-2-ciclohexil-etil-éster

-

27T
2%
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Procediendo de una manera symilar al Ejemplo 3(a) antenor, pero utihzando
(R)-N-cianometil-3-ciclohexil-2-hidroxipropionamida y (S)-2-hidroximetil-pirrolidina se
prepard écido (S)-2-ludroximetil-purrolidina-1-carboxili-co-(S)-1-{cianometil-carbamonl)-2-
ciclohexil-etil-éster LC-MS tiempo de elucién 3,73 min 336,5 (M-1), 338,2 (M+1)
(MS-API 150EX LC HP Aglent 1100 Senies Columna Phenomenex, 5u ODS3 100A
100X3mm, caudal 2 ml/min Gradiente de dos disolventes Disolvente A, 99% agua, 1%
acetonitrilo, 0,1% AcOH Disolvente B, 99% acetomitnilo, 1% agua, 0,1% AcOH Gradiente
desde 100% A, 0% B a 0% A, 100% B desde t=0 a t=6 min A continuacidn vuelve el
gradiente a 100% A, 0% B desde t=7 a t=15 min)

(h) Aado -tnfluoro-ehl 1(aenomenl o1l)-2-ciclohexil-ehl-éster
c

Y

Procediendo de una manera similar al Ejemplo 3(a) antenior, pero utihzando
(R)-N-cianometil-3-ciclohexil-2-hidroxi-propionamida y 2,2,2-tnfluoroetilamina se prepard
dcido 2,2 2-tnfluoro-etil}-carbdmico-1-{cianometil-carbamoil)-2-ciclohexil-etil-éster
LC-MS tiempo de elucién 4,07 mmn 336,5 (M-1), 334,1 (M-1), 336,2 (M+1) (MS-API
150EX LC HP Agilent 1100 Senes Columna Phenomenex, 5Su ODS3 100A 100X3mm,
caudal 2 ml/min Gradiente de dos disolventes Disolvente A, 99% agua, 1% acetomtrilo,
0,1% AcOH Disolvente B, 99% acetomtnlo, 1% agua, 0,1% AcOH Gradiente desde 100%
A, 0% B a 0% A, 100% B desde =0 a t=6 mun A continuacién vuelve el gradiente a 100% A,
0% B desde =7 a =15 min)

() Acdo 2-mdroxietil dmico-1-{cianometil-carbamoil)-2-ciclohexil-etil-éster

”ﬂﬁﬂaﬁj\ogg/“

Procediendo de una manera similar al Ejemplo 3(a) antenior, pero utihizando
(R)-N-cianometil-3-ciclohex1l-2-hidroxi-propionamida y 2-hidroxietilamina se prepard icido
S)-(2-hidroxietil dmico-1-(cianometil-carbamonl)-2-ciclohexil-etil-éster 'H NMR.
(DMSO0) 8,65 (t, ) =5,2 Hz, 1H), 7,16 (t, ] = 5,2 Hz, 1H), 4,85-4,80 (m, 1H), 4,62 (t, ] =5,6
Hz, 1H), 4, (d, ] = 5,6 Hz, 2H), 3,45-3,33 (m, 2H), 3,'2-2,96 (m, 2H), 1,74-0,80 (m, 13H),
MS (M+H)* 298
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0) Acido (tetrahidrofuran-2-1lmet] 1c0-(S)-1-(cianometil-
carbamoil}-2-ciclohexil-etil-éster

s

Procediendo de una manera similar al Ejemplo 3(a) antenor, pero utihizando
(R)-N-cianometil-3-ciclohexil-2-hidroxi-propionamida y tetrahidrofurfunlamina, se prepard
1do (tetrahidrofuran-2-1imenil Amico-{S)-1-(cianomenl-carbamonl)-2-
ciclohexil-ehi)-éster como una mezcla 1 1 de diastereoisémeros, 'H NMR (DMSO) 8,66 (t,J
= 5,2 Hz, 1H), 7,28 (, ] = 5,2 Hz, 1H), 4,86-4,81 (m, 1H), 4,'2 (d, ] = 5,2 Hz, 2H), 3,83-3,54
(m, 3H), 3,09-2,92 (m, 2H), 1,89-0,80 (m, 17H) MS (M+H)" 338
(k) Acido (S)-azetidina-1-carbox{lico-1-(cianometil-carbamail)-2-ciclohexil-etl-&ster

Procediendo de una manera similar al Ejemplo 3(a) antertor, pero utihzando
(R)-N-cianometil-3-ciclohexil-2-hidroxi-propionarmida y azetiding, se prepard dcido
azetidina-1-carbox{lico-1-{cianomen]-carbamoil}-2-ciclo-hexil-etil-éster 'H NMR
(DMSO) 8,59 (1, J = 5,2 Hz, 1H), 4,82-4,77 (m, 1H), 4,11 (dd, J = 5,2 Hz, 2H), 4,13-3,81 (m,
4H), 2,18 (quint, J = 7,6 Hz, 2H), 1,71-0,80 (m, 13H) MS (M+H)" 294
()  Acido (S)ciclopropil-carbémico-1-(cianometil-carbamorl)-2-ciclohexil-etil-ster

N V_ﬂ

Procediendo de una manera simular al Ejemplo 3(a) antenor, pero utihzando
(R)-N-cianometil-3-ciclohexil-2-hidroxi-propionamuda y ciclopropilamina se prepard dcido
(S)ctclopropil-carbédmico- 1-(cianomenl-carbamoil)-2-ciclohexil-etil-éster 'H NMR (DMSO)
8,64 (t, J = 5,2 Hz, 1H), 7,44 (br, 1H), 4,834,78 (m, 1H), 4,11 (d, ] = 5,2 Hz, 2H), 2,50-2,40
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(m, 1H), 1,72-0,78 (m, 13H), 0,58-0,30 (m, 4H) MS (M+H)" 294
(m) Acido (S)-pipendina-1-carboxihico-1-(cianometi]-carbamoil)-2-ciclohexil-etil-éster

H

1.0
O

Procediendo de una manera simlar al Eyemplo 3(a) antenor, pero utihzando
(R)-N-cianometil-3-ciclohexi1]-2-hidroxi-propionamida y pipendina se prepard dcido
(S)-pipenidina-1-carboxilico-1-(cianometil-carbamol)-2-ciclohexil-etil-éster 'H NMR
(DMSO) 8,63 (t, ] = 5,2 Hz, 1H), 4,86-4,81 (m, 1H), 4,11 (d, J = 5,6 Hz, 2H), 3,48-3,20 (m,
4H), 1,70-0,82 (m, 19H) MS (M+H)" 322
(n) Acdo (S)-(2-metoxi-etil)carbdmico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster

H
ool
d \/\z o T RN

Procediendo de una manera similar al Ejemplo 3(a) anterior, pero utilizando
(R)-N-cianometil-3-ciclohexil-2-hidroxi-propionamuda y 2-metoxietilamina se preparé icido
(8)-(2-metoxi-et1l)carbdmico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster 'H NMR
(DMSO) 8,66 (t, ] = 5,6 Hz, 1H), 7,27 (t, ] = 5,6 Hz, 1H), 4,85-4,80 (m, 1H), 4, (d, I =5,6
Hz, 2H), 3,40-3,03 (m, 4H), 3,32 (s, 3H), 1,74-0,80 (m, 13H) MS (M+H)" 312
(0) Acrdo (R)-3-hidroxi-pirrolidina-1-carboxilico-(S)-1-(cianometil-

carbamoil)-2-ciclohexil-etil-éster

0
N ,[ ;..”

N7 SO 2N
H'D-CI 0 b

Procediendo de una manera similar al Ejemplo 3(a) antenor, pero utihzando
(R)-N-cianometil-3-ciclohexil-2-hidroxi-propionamida y (R)-3-hidroxi-pirrolidina se prepard
acido (R)-3-hudroxi-pimolidina-1-carboxilico(S)-1<(cianometil-carbamonl)-2-ciclohexil-etil-éster
'HNMR (DMSO) 8,64-8,56 (m, 1H), 4,98-4,80 (m, 2H), 4,29-4,20 (m, 1H), 4,11 (d, J = 5,2
Hz, 2H), 3,57-3," (m, 4H), 1,91-0,82 (m, 15H) MS (M+H)" 324
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(P Acido (S)-3-hidroxi-pirrohdina-1-carboxihico-(S)-1{cianometil-
carbamoil)-2-ciclohexil-etil-&ster

H

(4

H'o "Cl‘j\o 0 N

Procediendo de una manera simular al Ejemplo 3(a) anterior, pero utihzando
(R)-N-cianometil-3-ciclohexil-2-hidrox:-propionamida y (S)-3-hidroxi-pirrolidina se prepard
fcido (S)-3-hidroxi-purolidina-1 xflico-(S)-1{c1anometil-carbamoil)-2-
ciclohexil-etil-éster 'H NMR (DMSO) 8,63-8,55 (m, 1H), 4,98-4,90 (m, 1H), 4,85-4,80 (m,
1H), 4,28-4,19 (m, 1H), 4,13-4,09 (m, 2H), 3,54-3,09 (m, 4H), 1,90-3,81 (m, 15H) MS
(M+H)" 324
(9) Acido (S)-morfolina-4-carboxilico-1-{cianometil-carbamail)-3-ciclohex1l-propil-éster

mj\ogE \/{/N
oAl

Procediendo de una manera simular al Eyemplo 3(a) antenor, pero utilizando
(R)-N-cianometil-3-ciclohexil-2-hidroxi-propionarmida y morfolina se prepard icido
S)-morfolna-4-carboxihco-1-{cianometil-carbamoil}-3-ciclohexil-propil-éster 'H NMR
(DMSO) 8,61 (t, J = 5,6 Hz, 1H), 4,79 (t, ] = 5,6 Hz, 1H), 4,13 (d, J = 5,2 Hz, 2H), 3.59-3,26
(m, 8H), 1,73-1,55 (m, 7H), 1,23-1,06 (m, 6H), 0,88-0,76 (m, 2H) MS (M+H)" 338
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EJEMPLO 4

(2) Acido morfolina-4-carboxihco-(R)-1-[(S)-1-
1-benzooxazol-2-1l-metanoil)- 1lcarbamoil]-2-fenilmetanosulfonil-etil-éster.

(Compuesto 11)
Ny

Paso 1 Se disolvid acido (R)-2-ludroxi-3-femilmetano-sulfomi-propiénico {2g, 8,19 mmol,
Ejemplo de Referencia 1(b)} en CH,Cl; (20 ml) Se anadieron 4-metilmorfolina (3,8 ml) y
luego clorometil-metil-éter (1,52 ml, 20 mmol) Después de agitar a ]a temperatura ambiente
durante 30 minutos, la reaccién se extinguid con agua (50 ml) y se extrajo con acetato de
etilo Las capas organicas reumdas se lavaron con solucién acuosa saturada de NaHCO, y
salmuera. El producto se secd con MgSOy, se evapord a vacio y se cnistalizd en acetato de
etlo/hexano para dar el acido 2-hidroxi-3-femimetano-sulfoml-propiémco-metoximet)l-éster
(1,2 g, 4,16 mmol)

Paso 2 Se afladi6 solucién de fosgeno (2,07 ml, 1,93 M en tolueno) a CH>Cl; (10 ml) y se
enfné a 0°C bajo mtrégeno Se afiadié6 quinohina (0,95 ml) seguida por &cido
2-hidroxi-3-fenilmetanosulfonil-propiénico-metoxi-metil-éster (250 mg, 0,87 mmol) La
mezcla se agité a la temperatura ambiente durante tres horas Se afladié morfolina (0,35 ml, 4
mmol) y se continud la agitacidn durante tres horas La mezcla se diluy6 con acetato de etilo
(200 ml), se lavé sucesivamente con HCI 1N, salmuera, solucién acuosa saturada de NaHCO;
y salmuera. El producto bruto se secé con MgSQOy, se evaporé a vacio y se disolvié en
1,4-dioxano (20 ml) Se afiadi6 HCI IN (10 ml) y la mezcla se agité a la temperatura ambiente
durante tres horas Se evapord el dioxano a vacio y el producto se extrajo con acetato de etilo
Las capas de acetato de etilo reunidas se lavaron con solucidn acuosa saturada de NaHCO; (3
x 20 ml) La solucion de NaHCO, se acidificé con HCI 6N y se extrajo con acetato de etilo
Las capas de acetato de etilo reurndas se lavaron con salmuera, se secaron con MgSO, y se
evaporaron a vacio para dar cido (R)}-morfolina-4-carboxilico-1-carboxi-2-fenilmetano-
sulfonil-etil-éster

Paso 3 Se combind el 4cido (R)-morfolina-4-carboxilico-1-carboxi-2-fenilmetano-sul fonl-
etil-éster con EDC (250 mg, 1,3 mmol), HOBt (250 mg, 1,6 mmol) y
(28)-2-amino-1-benzooxazol-2-1l-butan-1-ol {250 mg, 1,2 mmol, Ejemplo de Referencia
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17(a)} Se afiadieron diclorometano (4 ml) y a continuacién 4-metilmorfolina (0,5 ml) La
mezcla se agitd a la temperatura ambiente durante dos horus Después de dilucidn con acetato
de etilo (150 ml), la solucién se lavé con HCI acuoso 1N, agua, solucién acuosa saturada de
NaHCO; y zalmuera, se secé con MgSOy y se evapord a vacio El producto bruto se disolvié
en diclorometano seco (10 ml), y se afiadi6 peryodinano Dess Martin (500 mg, 1,2 mmol)
Después de agitar a la temperatura ambiente durante 1 hora, la mezcla se diluyé con acetato
de etilo (150 ml) y se tratd con solucién 0,26M de NazS;0; en NaHCO; acuoso saturado La
fase orgéinica se lavé con NaHCO; acuoso saturado y salmuera, se secd con MgSO, y se
evapord El producto se cristaliz6 en acetato de etilo/hexano para dar dcido
morfolina-4-carboxili =1-[(S)-1-(1-benzooxazol-2-1l-metanoil)-propilcarbamoil]-2-ferul-
metanasulfoml-etil-éster (190 mg, 0,35 mmol), '"H NMR (DMSO) 8,95 (d, J =6,6 Hz, 1H),
8,01 (d, 1=1,9 Hz, 1H), 7,90 (d, J = 7,9 Hz, 1H), 7,65 (t, ] =7,5 Hz, 1H), 7,55 (t, J= 7,9 Hz,
1H), 7,40-7,34 (m, 5H), 5,44-5,35 (m, 1H), 5,26-5,16 (m, 1H), 4,60 (d, ] = 13,6 Hz, 1H), 4,47
(d, J=13,6 Hz, 1H), 3,71-3,28 (m, 10H), 2,10-1,94 (m, 1H), 1,81-1,65 (m, 1H), 0,98 (1,J =
7,2 Hz, 3H), MS (M*+1) 544
(b) Acido morfolina-4-carboxilico-(R)-1-[(S)-1-(1-
benzooxazol-2-1l-metanoil)-propilcarbamoil]-2-{2-
1,1-drfluoro-metoxi)-femimetanosulfoml]-etil-éster, (Compuesto 14)

-
Mol

Procediendo de una manera similar al Ejemplo 4(a) antenor, pero utihzando dcido
(R)-3-[2<1,1-difluoro-metoxi)-femImetanosulfoni1])-2-hidroxi-propiénico {Ejemplo de
Referencia 1(a)} en el Paso 1 sc prepard scido morfolina-4-carboxilico-(R)-1-[(S)-1-(1-benzo-
oxazol-2-11-metano:l)-propilcarbamoil]-2-[2-(1,1-d1-
fluore-metox1)-femalmetanosulforl]-enl-éster 'H NMR. (DMSO) 8,95 (d, J = 6,4 Hz, 1H),
8,01 (d,J=7,9 Hz, 1H), 7,90 (d, ] = 8,4 Hz, 1H), 7,65 (t, ] = 7,4 Hz, 1H), 7,54 (t, ) = 7,5 Hz,
1H), 7,52-7,43 (m, 2H), 7,31-7,21 (m, 2H), 7,11 (t, Jur =73 Hz, 1H), 5,43-5,37 (m, 1H),
5,27-5,17 (m, 1H), 4,63 (d, J = 13,5 Hz, 1H), 4,54 (d, ] = 13,5 Hz, 1H), 3,88-3,28 (m, 10H),
2,10-1,94 (m, 1H), 1,81-1,65 (m, 1H), 0,98 (t, ] = 7,6 Hz, 3H), MS (M*+1) 610
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(¢) Acido morfolina-4-carboxilico-(R)-1-[(S)-1-(1-
benzotiazol-2-11-metanoil)-propilcarbamoxl]-2-{2-
1,1-diflucro-metox1)-feniimetanosulfomi]-etil-éster, (Compuesto 15)

FYF

o

L
Ty

Procediendo de una manera symilar al Ejemplo 4(a) antenior, pero utthzando dcido
(R)-3-[2-(1,1-difluoro-metox1)-femimetanosulfonil]}-2-hdroxi-propiénico {Ejemplo de
Referencia 1(a)} en el Paso 1 y (25)-2-ammo-1-benzotiazol-2-1l-butan-1-ol {Ejemplo de
Referencia 17(b)} en el Paso 3, se prepard icido
morfolina-4-carboxilico-(R)-1-[(S)-1-(1-benzohazol-2-
1l-metanoi))-propilcarbamo-i1]-2-[2-(1.1-difluoro-metoxi)-femimetanosulfomlj-etil-éster 'H
NMR (DMSO) 8,93 (d, J = 6,4 Hz, 1H), 8,30-8,24 (m, 2H), 7,72-7,62 (m, 2H), 7,51-7,44 (m,
2H), 7,32-7,22 (m, 2H), 7,2 (t, Jur = 73 Hz, 1H), 5,49-5,35 (m, 2H), 4,64 (d, ] = 13,5 Hz,
1H), 4,55 (d, J = 13,5 Hz, 1H), 3,91-3,28 (m, 10H), 2,08-1,94 (m, 1H), 1,84-1,68 (m, 1H),
0,99 (t, ] = 7,6 Hz, 3H) MS (M*+1) 626
(d) Acido pirrolidina-1-carboxflico-(R)-1-[(S)-1-(1-

benzooxazol-2-1l-metanoil)-propilcarbamoil]-2-femlmetanosulfonil-etil-éster.

(Compuesto 19)

Procediendo de una manera similar al Ejemplo 4(a) antenior pero utilizando pirrolidina
en el Paso 2, se prepard cido pirrolidina-1-carboxilico-(R)-1-[(S)-1-(1-benzooxazol-
2-1]l-metanoil 1lcarbamoil]-2-femimetanosulfonil-éterc-éster '"H NMR {(DMSO) 8,90 (d,
J =6,4 Hz, 1H), 7,99 (d, ] = 7,9 Hz, 1H), 7,89 (d, J = 8,4 Hz, 1H), 7,65 (t, ] = 7,4 Hz, 1H),
7,54 (t, 1 =1,5, 1H), 7,40-7,33 (m, 5H), 5,41-5,33 (m, 1H), 5,26-5,15 (m, 1H), 4,59 (d, ] =
13,5 Hz, 1H), 4,47 (d, J = 13,5 Hz, 1H), 3,66-3,17 (m, 6H), 2,10-1,64 (m, 6H), 0,97 (t, ] = 7,2
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Hz, 3H), MS (M"+1) 528
() Acido dimetil-carhbmico-(R)-1-{(S)}-1-(1- xazol-2-
1l-metanoil)-propilcarbamoil]-2-femimetano-sulfoml-enl-éster, (Compuesto 20)

L
o u{%@

Procediendo de una manera similar al Ejemplo 4(a) anterior pero utihizando
dimetilamina en el Paso 2, se prepar6 icido dumetil-carbimico-(R)-1-[(§)-1-(1-
oxazol-2-il-metanoil)-propitcarbamonl]-2-femlmetano-sulfoml-enl-éster 'H NMR (DMSQ)
891 (d, ] =64 Hz, 1H), 7,99 (d, ) =7,9 Hz, 1H), 7,90 (d, ] =8,4 Hz, 1H), 7,65 (t, ] = 7,4 Hz,
1H), 7,54 (t, ] = 7,5 Hz, 1H), 7,40-7,33 (m, 5H), 5,39-5,33 (m, 1H), 5,26-5,15 (m, 1H), 4,59
(d, J=13,5 Hz, 1H), 4,47 (d, J = 13,5 Hz, 1H), 3,63 (dd, J = 14,8 Hz, ] = 10,6 Hz, 1H), 3,42
(dd, ) = 14,8 Hz, ] = 2,5 Hz, 1H), 2,89 (s, 3H), 2,79 (s, 3H), 2,10-1,94 (m, 1H), 1,81-1,64 (m,
1H), 0,97 (t, ] = 7,2 Hz, 3H), MS (M'+1) 502

() Acido morfolina-4-carboxilico-(R)-1-[(S)-1-{1-bencil-
amoil-metanoil)-propilcarbamoil]-2-feniimetanosulfoml-etil-éster, (Compuesto

25)

O38=0
L L
o \

Procediendo de una manera similar al Ejemplo 4(a) anterior, pero utilzando écido
(R)-3-amno-2-hidroxi-pentanoico-bencilamina, sal de TFA (Ejemplo de Referencia 19) en el
Paso 3, se prepard dcido morfolma-4-carboxihico-{R)-1-[(S)-1-(1-bencil-
carbamoil-metanoil)-propilcarbamoil]-2-fenilmetanosulfonil-etil-éster 'H NMR (DMSO0)
9,27 (t, ] = 5,5 Hz, 1H), 8,67 (d, J = 8,1 Hz, 1H), 7,40-7,20 (m, 10H), 5,42-5,34 (m, 1H),

4,96-4,85 (m, 1H), 4,64-4,24 (m, 4H), 3,66-3,28 (m, 10H), 1,90-1,72 (m, 1H), 1,63-1,46 (m,
1H), 0,89 (¢, ] = 7,2 Hz, 3H), MS (M*+1) 560
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(2) Acido morfolina-4-carboxilh -1-1{S)-1-{oxazolo{4 5-bpindina-2-carbomil)propil-
carbamonl]-2-femimetanosulfon:l-etil-éster

L

§=0

o] iﬁQ}

Pracediendo de una manera similar al Ejemplo 4(a) antenor, pero utilizando sal de

TFA de (S)-2-amino-1-oxazolo[4,5-b]lpindin-2-1l-butan-1-ol (Ejemplo de Refe-rencia 20) se
prepard dcido morfolina-4-carbox{lico-(S)-1-[(S)-1-{oxazolo[4,5-b]}-

ndina-2-carbonil 1-carbamoi])-2-femlmetanosulfon|-etil-éster *"H NMR (DMSO)
9,00 (d, J = 6,4 Hz, 1H), 8,73 (m, 1H), 8,39 (d, ) = 8,4 Hz, 1H), 7,69-7,64 (m, 1H), 7,45-7,30
(m, SH), 5,37 (d, J = 10,4 Hz, 1H), 5,19-5,13 (m, 1H), 4,57 (d, J=13,6 Hz, 1H), 4,46 (d,) =
13,6 Hz, 1H), 3,67-3,23 (m, 10H), 2,10-1,98 (m, 1H), 1,80-1,69 (m, 1H), 0,99 (t,J =7,0 Hz,
3H) MS (M+H)' 545
(h) Acido morfolina-4-carboxils -1-[(S)-1(5-etil-

1,3 4]oxadiazol-2-carboml)-propilcarbamoil]-2-femimetanosulfonil-etil-éster

Procediendo de una manera similar al Ejemplo 4(a) antenior, pero utiizando
2-amino- 1-(5-et1l-[1,3,4]oxadiazol-2-11-butan-1-0! {Ejemplo de Referencia 11(m)} se prepard
dcido morfolina-4-carboxihico-(S)-1-[(S)-1-(5-etl-[1,3,4]oxadiazol-2-carbomi])-propl-
carbamoil]-2-femImetanosulfoml-etil-éster 'H NMR (DMSO) 8,95 (d, J = 6,0 Hz, 1H),
7,41-7,33 (m, 5H), 5,35 (d, J = 10,0 Hz, 1H), 4,97-4,91 (m, 1H), 4,63-4,45 (m, 2H), 3,64-3,23
(m, 10H), 2,96 (q, ] = 7,2 Hz, 2H), 1,99-1,89 (m, 1H), 1,75-1,64 (m, 1H), 1,30 (t, ] = 7,6 Hz,
3H), 0,94 (t, ] = 7,2 Hz, 3H) MS (M+H)" 523

=3
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EJEMPLO S

S)}-2-{(R)-3-[2-{1.1-D1ifluoro-metoxi)-femlmetano-
sulfom|]-2-hidroxi-propanoilamino}-V-metoxi-N-metl-butiramida, (Compuesto 32)

F
o)
Y

o-?sso

H ©
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A una solucién de dcido (R)-3-[2(1,1-difluoro-metoxi-femlmetanosulfoml)-2-
hidroxi-propiénice {1,24 g, 4 mmol, Ejemplo de Referencia 1(2)} en CH;Cl; (20 ml) se
afadi6 HOBt (0,74 g, 4,8 mmol), EDC (1,15 g, 6 mmol), sal de TFA de
(R)-2-amino-N-metoxi1-N-metil-butiramda (1,04 g, 4 mmol), preparada como en la referencia
2, y NMM (1,6 g, 16 mmol) Después de agitar durante 1cuatro horas a la temperatura
ambiente, la mezcla de reaccion se diluyd con 150 ml de acetato de etilo Se lavd la mezcla
con NaHCQ;j saturado y salmuera antes de secar con MgSQ, anhidro Este producto bruto se
filtré luego, se concentrd y se punficé por cromatografia siibita en columna uthzando gel de
silice con hexano/acetato como eluyente para dar (S)-2- {{R}-3-[2-(1,1-

difluoro-metoxi)-ferulmetanosulfom!}-2-mdroxi-
propanoilamino}-N-metoxi-N-metil-butirarmida (1,45 g), 'H NMR ({CD;CD) 7,6-7,5(d,J=
7,67 Hz, 1H), 7,5-7,35 (m, 2H), 7,31-7,15 (m, 2H), 6,63 (t, ] = 73,4 Hz, 1H), 5,0 (4,85 (br,
1H), 4,7-4,6 (m, 1H), 4,55-4,48 (m, ZH), 4,45-4,35 (m, 1H), 3,80 (s, 3H), 3,6-3,8 (m, 1H),
3,35-3,2 (m, 1H), 1,78 (s, 3H), 2,0-1,5 (m, 2H), 0,93 (t, ] = 6,9 Hz, 3H), MS 473,4 (M-1),
439,4 (M+1)
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EMPLO 6

-3-[2-(1,]1-Difluoro-metoxi)-fenilmetanosulfom]]-N~((S)-1-forml- 11}-2-hidroxi-
propionamida, (Compuesto 23)

F
o
FA/

0-:3:0

H O
H-o N\)LH

52

A una solucion de (8)-2-{(R)-3-[2-(1,1-difluoro-metoxi) -
femImetanosulfonl]-2-droxi-propanoilamino} -N-metoxi-N-metil-butiramida (1,3 g, 3
mmol, Ejemplo 5) en etil-éter (50 ml) a 0°C bajo N, se afiadié solucién IN de LAH en
etil-éter (3 ml) Después de agitar durante tres horas a 0°C, se afladié 1 ml de acetato de enlo
y soluci6n saturada de NH4Cl El producto bruto se extrajo luego con éter, se lavo con
salmuera, se seco con MgSO,, se filtré y se concentrd El residuo se punficé por
cromatografia sibita en columna utilizando gel de silice con hexano/acetato como eluyente
para der (R)-3-[2-(1,] -difluoro-metoxi)-feniimetanosulfonl]-N4{(S}-1-forrml-propil)}-2-
hidroxi-propionamida (0,66 g), 'H NMR (DMSO) 9,43 (s, 1H), 8,42 (d, ] = 7,45 Hz, 1H),
7,6-7,0 (m, 4H), 7, (t, ] = 73,93 Hz, 1H), 6,52 (d, ] = 6,45 Hz, 1H), 5,2-5,17 (m, 1H),
4,65-4,53 (m, 2H), 4,11-4,00 (m, 1H), 3,63-3,55 (m, 2H), 1,7-1,4 (m, 2H), 0,89 (t, ] = 6,8 Hz,
3H), MS 378,2 (M-1), 380,4 (M+1)
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EJEMPLO 7

R)-N-[(S)-1-(1-Benzooxazol-2-11-metanoil)-propil]-2-
hidroxi-3-femimetanosulfonilpropionarmda, (Compuesto 5)

~8=0
IH o
* 0

Paso 1 a una solucién de dcido (R)-3-femimetanosulfoml-2-trsopropilsilaniloxi-propidénico
{556 mg, 1 mmol, Ejemplo de Referencia 3} en CH;Cl; (10 ml) a la temperatura ambiente se
afiadieron HOB! (183 mg, 1,2 mmol), EDC (288 mg, 15 mmol),
(S)-2-amino-1-benzooxazol-2-1l-butanol (206 mg, 1 mmol) y NMM (202 mg, 2 mmol) La
mezcla se agité durante una noche a la temperatura ambiente, antes de diluirla con acetato de
etilo (100 ml), se lavé con NaHCO; acuoso saturado, salmuera, se secd con MgSO, anhidro,
se filtrd y se concentré El producto bruto se punficé luego por cromatografia siibita
columna utiizando gel de silice con hexano/acetato como eluyente (para proporcionar 180 mg
de producto) Este compuesto se disolvié en CH;Cl;, se afladié peryodinano Dess-Martin (196
mg, 0,46 mmol) a la temperatura ambiente y 1a mezcla se agité durante dos horas Se afiadié
soluci6n saturada de Na;S;0;-NaHCO; (5 ml) y se agité durante 30 minutos més antes de la
extracci6n con acetato de etilo y lavado sucesivo con solucién saturada de NaHCO; y
salmuera El producto bruto se secé luego con MgSO, anhidro, se filtrd, se concentré y se
punficéd por cromatografia sibita en columna utilizando gel de sflice con hexano/acetato
como eluyente para dar (R)-N-[(S)-1-(1-benzooxazol-2-1l-metanolil}-propil]-3-
fenilmetanosulfonil-2-trusopropilsilaniloxi-propionamida
Paso 2 Se mezclaron (R)-N-[(S)-1-(1-benzooxazol-2-1]-
metanohl)-propil]-3-femimetanosulfom1-2-trusopropil-silamloxi-propionamuda (*20 mg, 0,2
mmol) en CHyCN (10 ml), y solucién de HF al 48%/agua (1 ml) y se agitaron a ls temperatura
ambiente durante 16 horas Se afladi6 cuidadosamente solucién saturada de NaHCO; para
ayustar el pH a un valor comprendido entre 8 y 9 El producto se extrajo con acetato de etilo
(100 ml), se lavd con salmuera y se seco con sulfato de magnesio Se eliminé el disolvente y
el producto se cnstalizd en acetato y hexano para dar
-N-[(S)-1-(1-benzooxazol-2-1l-metanoil)-propil]-2-
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hidroxi-3-feniimetanosulfonilpro-pionamida como un séhdo blanco (rendimiento 85%), 'H
NMR (DMSO) 8,29 (d, J =7,9 Hz, 1H), 7,74 (d, ) = 7,9 Hz, 1H), 7,59 (t, ] = 8,1 Hz, 1H),
7,46-7,35 (m, 7H), 6,52 (d, ] = 6,6 Hz, 1H), 5,08-4,99 (m, 1H), 4,58-4,47 (m, 3H), 3,35-3,28
(m, 2H), 2,05-1,90 (m, 1H), 1,81-1,65 (m, 1H), 0,91 (t, J = 7,2 Hz, 3H), MS (M'+1) 431

EJEMPLO 8

(a) Acido (8)-3-{3-[2-(1.1-difluoro-metox1)-femiimetano-sul fom!]-propanocilamino}-2-oxo-
pentanoico-bencil-amida, (Compuesto 27)

Paso 1 Una mezcla de dcido (R)-3-amino-2-hidroxi-pentanoico-bencilamida, sal de TFA (70
mg, 0,22 mmol), dcido 3-[2-(1,1-difluoro-metoxi)-femimetanosulfoml]-propiémico (64 mg,
0,22 mmol, Ejemplo de Referencia 19), HOBT (33 mg, 0,22 mmol), EDC (63 mg, 0,325

mmol), 1 ml de diclorometano y N-metil-morfolina (48 ul, 0,434 mmol) La mezcla se dejé en

agitacién durante 16 horas El producto se extrajo en 60 ml de acetato de etilo y se lavé con
dos porciones de 10 ml de HCI 1N, 10 ml de agua, y dos porciones de 10 ml de NaHCO,
saturado, se sec sobre MgSO; y se concentrd para dar 105 mg de dcido
(R)-3-{3-[2-(1,1-d1fluoro-metoxi)-feni1imetanosulfoml]-
propanoilamino}-2-hidroxi-pentanoi-co-bencilamida bruta (0,21 mmol, rendimiento 100%)
Paso 2 A una solucién en 1 ml de diclorometano de 105 mg de 4cido
(R)-3-{3-[2-(1,1-difluoro-metoxi)-
fenilmetano-sulfonil]-propanoilammo} -2-hidroxi-pentanoico-bencilami-da (0,21 mmol) se
afiadi6 peryodinano Dess-Martin (179 mg, 0,42 mmol) La mezcla se mantuvo en agitacién
durante 16 horas, se afiadieron luego 10 ml de Na;S0;0; 0,26M en NaHCO; saturado y la
mezcla se extrajo con dos porciones de 30 ml de acetato de etilo y se lavé con tres porciones
de 15 ml de NaHCO, saturado La capa orgfinica se secd sobre MgSO, y se concentré El
producto se punficé por cromatografia en gel de sflice utihzando 3 1 hexano acetato de etilo
como cluyente y se cristalizé en diehil-éter y hexano para dar icido
$)-3-{3-[2-(1,1-drfluoro-metoxi1)-feniimetanosulfonil]-propanoilamino } -2-oxo-pentanoico-
bencilamida (28 mg, 0,054 mmol, rendimiento 26%), 'H NMR (CDCl,) 7,0-7,47 (m, 9H),
6,49 (m, 1H), 6,24 (m, 1H), 5,22 (m, 1H), 4,40 (m, 2H), 4,30 (m, 3H), 3,23 (m, 2H), 2,70 (m,
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4O

2H), 2,01 (m, 1H), 1,68 (m, 1H), 0,85 (m, 3H), MS (M'+1) 499,4, 496,53

Los compuestos siguientes se prepararon por €l método del Ejemplo 8
N-[(S)}-1(1-Benzooxazol-2-1l-metanoil}propil]-3-[2-
(1.1-difluoro-metox1)-femImetanosulfonil]-propionamida (Compuesto 26), 'H NMR (CDCl)
7,85 (d, J = 7,6 Hz, 1H), 7,7-7,0 (m, 7H), 6,51 (m, 2H), 5,60 (m, 1H), 4,34 (m, 3H), 3,29 (m,
2H), 2,80 (m, 2H), 2,13 (m, 1H), 1,87 (m, 1H), 0,96 (m, 3H), MS (M'+1) 481, 480,48
N-[(S)-1-(1-Benzooxazol-2-1l-metanoil)-3-feml-propil])-3-p-tohimetanosulfoml-propionamida
(Compuesto 30), 'H NMR CDCL) 7,9 (m, 1H), 7,62 (m, 1H), 7,56 (td, ] = 6,9, 1,2 Hz, 1H),
7,47 (td, J =17,1, 1,2 Hz, 1H), 7,3-7,1 (m, 9H), 6,47 (d, ] = 7,7 Hz, 1H), 5,71 (m, 1H), 4,22 (s,
2H), 3,20 (m, 2H), 2,71 (m, 4H), 2,47 (m, 1H), 2,33 (s, 3H), 2,21 (m, 1H), MS (M*+1) 505,2,
504,60

propionamida,
3-(2-di1fluorometoxi-feniimetanosulfoml)-N-{1-et1l-3-morfolin-4-11-2,3-dioxo- 1l

propionamida,
3-(2-difluorometoxi-femimetanosulfonil)-N-{1-etil-2,3-dioxo-3-piperazin-1-1l-propil
propionamda,

3-(2-diflucrometox1-femimetanosulfoml)-N-[3(1.1-
dioxo-116)-tiomorfolin-4-11)-1-et1l-2,3-dioxo-propil]-propionamida,

3-(2-difluorometoxi-fenilmetanosulfonil)-N-[ 1-etal-3-
4-met1l-sulforl-p1 mn-1-11}-2.3-dioxo- 11]- 1onamid

dcido 3-[3-(2-difluorometoxi-femimetanosulfonil)-
propionilamino]-2-oxo-pentanoico-dimetilamida,

dcido 3-[3-(2-difluorometoxi-feniimetanosulfonil)-
propionilamino]-2-oxo-pentanoico-ciclopent:l-etil-amida,

acido 3-[3-(2-difluorometoxi-fentlmetanosulfom])-
propionilarmino]-2-0xo-pentangico-fenilamida,

acido 3-[3-(2-difluorometoxi-feniimetanosulfonil)-
propionilamino]-2-oxo-pentanoico-pindin-3-1lam:da,

acido 3-[3-2-difluorometoxi-femimetanosulfoml)-
propionilamino]-2-oxo-pentanoico-(tetrahidropiran-4-il)-amda,
dcido 3-[3-(2-difluorometoxi-feniimetanosulfoml)-
propionilamino]-2-oxo-pentanoico-(1-benzoil-pipendin-4-1l)-amuda, y
dcido 3-[3-(2-difluorometoxi-femimetanosulfonil)-
propiontlamino]-2-oxo-pentanoico-(2-morfolin-4-1l-ehl)-amida
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EJEMPLO 9

N- 1{1-Benzooxazol-2-1l-metanocil)-propil]-2-
2-nmitro-fen1lamino)-3-feniimetanosulfonil-propionarmda, (Compuesto 28)

3

Paso 1 Se disalvié icido 3-bencilsulfanil-2-(2-mitro-fenilamino)-propiénico (350 mg, 1,05
mmol, Ejemplo de Referencia 5) en 20 ml de metanol, ae tratd con una solucién acuosa de 20
m) de Oxone® (970 mg, 0,'2 mmol) y se agitd durante 72 horas Se aflacid agua y e
precipitado se filtrd y se secd para dar écido 2-(2-mtro-femlamino)-3-
fenilmetanosulfoml-propiémico (215 mg, 0,59 mmol, rendimiento 56%)

Paso 2 Una mezcla de dcido 2-(2-mitro-felamino)-3-femlmetanosulfoml-propiénico (215
mg, 0,59 mmol), HOBT (136 mg, 0,148 mmol), BDC (408 mg, 2,13 mmol),
(S)-2-amno-1-benzooxazol-2-1l-butan-1-ol (*32 mg, 0,59 mmol), {Ejemplo de Referencia
17(a)}, 2,4 ml de diclorometano y N-metil-morfolina (97 yl, 0,89 mmol) se mantuvo en
agitacién durante 16 horas El producto se extrajo en 20 ml de acetato de etilo y se lavé con
tres porciones de 5 ml de HCI 1N, y una sola porcién de 30 ml de NaHCO; acuoso saturado,
se secd sobre MgSOy, y se concentrd para dar
(R)-N-[(S)-1-(1-benzooxazol-2-11-1-ludroximetil)-
propil]-2-(2-nitro-fenilamino)-3-fenilmetano-sul fonil-propionarmida (223 mg, 0,40 mmol,
rendimiento 45%)

Paso 3 Se disolvié (R)-N-[(S)-1-(1-benzooxazol-2-11-
1-mdroxmmetil)-propil]-2-(2-mtro-femlamino)-3-femimetano-sulfonil-propionamda (223 mg,
0,4 mmol) en 1,6 ml de diclorometano y se traté con peryodinano Dess-Martin (342 mg, 0,80
mmol) La mezcla se mantuvo en agitacién durante 16 horas, se afladieron luego 20 ml de
Naz820; 0,26M en NaHCO, saturado y la mezcla se extrajo con dos porciones de 30 ml de
acetato de etilo y se lavé con tres porciones de 5 ml de NaHCO; saturado La capa organica se
secd sobre MgSO, y se concentrd El producto bruto se disolvié en una cantidad mimima de
acetato de etilo caliente y se cristalizé por adicién de dienl-éter seco Esta cnistalizacidn se
repiud para dar (R)-N-[(S)-1(1-Benzooxazol-2-1l-metanail

propil]-2-(2-mitro-fenilami-no)-3-ferlmetanosul fonil-propionamida pura (97 mg, 0,176
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mmol, rendimiento 44%), '"H NMR (DMSO) 8,67 (m, 1H), 8,'2 (m, 1H), 7,81 (m, 1H),
7.65-7,35 (m, 10H), 6,78 (m, ZH), 5,51 (m, 1H), 4,68 (m, 1H), 4,37 (s, 2H), 3,62 (m, 1H),
3,38 (m, 1H), 2,15 (m, 1H), 1,91 (m, 1H), 0,98 (m, 3H), MS (M"+1) 551,0, 550,58

Se prepard el compuesto sigmente por ¢l método del Ejemplo 9
N-[1{Benzooxazol-2-carbonil)-propil]-3-femlmetano-sulfomi-2-{pinmidin-2-1lamino)-

propionamida
EJEMPLO 10

R)}-N-{(S)-1-(1-Benzooxazol-2-1l-metanoil)}-butil]-2-
5-nitro-tiazol-2-1lamno)-3-femimetanogulfoml-propionamida, (Compuesto 29)

Paso 1 Una mezcla de acido (R)-3-bencilsulfanl-2-(5-mtro-tiazol-2-1lamino)-propiénico (42
mg, 0,23 mmol, Ejemplo de Referencia 6), HOBT (28 mg, 0,148 mmol), EDC (29 mg, 0,148
mmol), (8)-2-amino-1-benzooxazol-2-1l-pentan-1-ol {27 mg, 0,3 mmol, Ejemplo de
Referencia 17(c)}, 1 ml de diclorometano y N-metil-morfolina (14 gl, 0,'>3 mmol) s
mantuvo en agitacion durante 16 horas El producto se extrajo en 60 ml de acetato de etilo y
se lavé con una porcidn de 30 ml de HCI 1IN, y una porcidn de 30 ml de NaHHCOQj saturado, se
sech sobre MgSO, y se concentrd para dar (R)-N-[(S)-1-(1-benzooxazol-2-11-1-hidroxi-metil)-
buti]]-3-bencilsulfami-2-(5-mtro-tiazol-2-1Japuno)-propionamida (41,8 mg, 0,077 mmol,
rendimiento 63%)

Paso 2 Se disolvi6 (R)-N-[(S)-1-(1-benzooxazol-2-11-1-ldroxi-metil)- buttl]-
3-bencilsulfaml-2-(5-mtro-tiazol-2-1lamino)-propionamuda (41,8 mg, 0,077 mmol) en 0,5 ml
de metanol, se trat6 con una solucién acuosa de 0,5 ml de Oxone® (43 mg, 0,069 mmol), y se
agitd durante 1 hora Se eliminé el metanol a presién reducida y se afiadieron 2 ml de agua

La mezcla se extrajo con dos porciones de 10 ml de acetato de etilo, se sec sobre MgSO,, y
se concentrd Se disolvié luego en 0,5 ml de diclorometano y se traté con peryodinano
Dess-Martin (65 mg, 0,154 mmol) La mezcla se dejé en agitacién durante 16 horas, se
afladieron luego 5 ml de Na;S0,0;5 0,26M en NaHCO; saturado y la mezcla se extrajo con
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dos porciones de 10 ml de acetato de etilo y se lavd con tres porciones de 5 ml de NakHCO;
ssturado La capa orginica se secd sobre MgSO, y se concentrd E{ producto se punficd por
tnturacién con dietil-éter para dar (R)-N-[(S)-1-{1-benzooxazol-2-1l-metanoil)-butil]-2-

S-mitro-tiazol-2-tlamino)}-3-fenilme-tanosul fonil- 1onamida (28 mg, 0,54 mmol,
rendimiento 26%), 'H NMR (CDCls) 7,96 (s, 1H), 7,87 (m, 1H), 7,7-7,3 (m, 9H), 5,57 (m,
1H), 5,06 (m, 1H), 4,47 (m, 2H), 3,75 (m, 1H), 3,48 (m, 1H), 2,09 (m, 1H), 1,85 (m, 1H),
1,43 (m, 1H), 1,24 (m, 1H), 0,94 (m, 3H), MS (M'+1)572,2, 571,63

EJEMPIQO 11
(@ Aado (2S)(4.4-difluoro-2-hidroxi-5-fem!-pentan-oico-
(1(S)-c1ana-3-feml-propil)-amida, (Compuesto 33)

A una mezcla de hidroclorure de amino-acetomtnlo (0,37 mmol, 71,6 mg), 4cido
(28)4,4-difluoro-2-lmdroxi-5-femil-pentanoico (1,0 eq , 0,37 mmol, 85,0 mg, Ejemplo de
Referencia 7) y N,N-dnsopropiletilamina (2,2 eq , 0,81 mmol, 105,2 mg) en diclorometano
seco (4 ml) bayo mtrégeno se afiadib PyBOP® (1,1 eq, 0,41 mmo), 2'> mg) La mezcla se
agitd a la temperatura ambiente durante 15,5 horas y se concentrd luego a vacio El residuo se
diluyd con acetato de etilo (30 ml) y la mezcla s5¢ 1avé con agua (30 ml), a continuacién con
bicarbonato de sodio (30 ml) y finalmente con agua (30 ml) La capa orginica se sec sobre
MgSO0, y se concentrd luego a vacio El residuo se punficé sobre 10 g de gel de silice,
eluyendo con una mezcla de acetato de etilo y heptano (1 2, v/v) para proporcionar icido

28)(4 4-difluoro-2-hidroxi-5-feml-pentanoico-{ 1(S)-c1ano-3-fenl-propil)-amida como un
s6hido de color canela claro (67,4 mg, 48,9%) 'H NMR (CDCl;) 7,3 (m, 10H), 7,1 (d,J =7
Hz, 1H), 4,8 (q, ] = 7,4 Hz, 1H), 4,53 (bd, J =9,5 Hz, 1H), 3,2 (dt, J = 16,2, 4,8 Hz, 2H), 2,96
(s, 1H), 2,85 (m, 2H), 2,5 (m, 1H), 2,3-0,9 (m, 3H) LC/MS, 89% ongnano (M+1)

Vs
5P
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()  N«A1(S)-Ciano-3-fenl- 1)-2-(S)-(2-morfolin-4-11-2-oxo-etoxi)}-4-feml-butiramy

{Compuesto 14)
O\n/\ OE\'/'}N
o] :

Procediendo de una manera sumiler al Ejemplo 11(a) antenor, pero utihzando
hidroclorura de (S)-2-amino-4-feml-butironitrilo y 4cido
2-(S)-(2-morfohn-4-11-2-oxo-etox1)-4-ferul-butinco [Bjemplo de Referencia 8] se prepard
N-{1(S)-c1ano-3-fenil-propal)-2(S)«{2-morfolin-4-11-2-oxo-etoxi)-4-feml-butiramida como un
acerite 'H NMR (CDCls) 9,4 (d, ] = 8,2 Hz, 1H), 7,3 (m, 10H), 4,75 (q, J = 7,5 Hz, 1H), 4,63
(d, J = 15,1 Hz, 1H), 3,95 (d, J = 15,3 Hz, 1H), 3,87 (d4d, ] = 8,2, 3,9 Hz, 1H), 3,7 (m, 6H),
3,32 (m, 2H), 2,85 (m, 4H), 2,1 (m, 3H), 2,05 (m, 1H) LC/MS 100% (M+1) 450
(c) NA1{S)-Ciano-3-feml-propil}-2-(S)-fluoro-4-feml-butiramida, (Compuesto 35)

FE\/"
G :

Procediendo de una manera similar al Ejemplo 11(a) antenor, pero utilizando
hidrocloruro de (S)-2-amino-4-feml-butironitnilo y 4cido (2S)-2-fluoro-4-feml-butirico
(Ejemplo de Referencia 9) se preparé N-(1-(S)-ciano-3-fenil-propil)-2-(S)-fluoro-
4-feml-butiramida como un sdhido de color canela claro 'H NMR (CDCls) 7,3 (m, 10H), 6,6
(bs, 1H), 4,95 (ddd, J = 49,2, 8,2, 3,5 Hz, 1H), 4,8 (m, 1H), 3,8 (m, 4H), 2,3 (m, 1H), 2,2 (m,
3H) MS CI(M+1) 325
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(d N-(1-(S)-Ciano-3-feml-propil}-2,2-difluoro-4-feml-butiramida, (Compuesto 36)

Fﬁ\//’ "

Procediendo de una manera similar al Ejemplo 11(a) antenor, pero utihzando
hidrocloruro de (S)-2-amino-4-fenil-butironitrilo y écido 2,2-dfluoro-4-fenil-butinco, se
prepard N-(1-(S)-ciano-3-feml-propil)-2.2-di1fluoro-4-feml-butiramida como un séhdo blanco
'H NMR (CDCls) 7,3 (m, 10H), 6,6 (d, ] = 8,1 Hz, 1H), 4,83 (q, ] = 7,4 Hz, 1H), 2,88 (dt, J =
7.5, 2,5 Hz, 2H), 2,79 (t, J = 8 Hz, 2H), 2,4 (m, 2H), 2,2 (q, ] = 7,5 Hz, 2H) LC/MS 50%
(M+1) 343
() N-L(1{S)-Ciano-3-fenl-propil}-2-(S)-lidroxi-4-feml-butiramida, (Compuesto 37)

o H\/‘

Procediendo de una manera similar al Ejemplo 11(a) antenor, pero utilizando
hidrocloruro de (S)-2-amino-4-femil-butiromtrilo y dcido (25)-2-hdroxi-4-feml-butinco se
prepard N-(1- 1an0-3-feml-propil)-2-(S)-hidroxi1-4-fem]-butirarmda como un s6hdo
blanco 'H NMR (CDCly) 7,3 (m, 10H), 6,9 (d, J = 8,4 Hz, 1H), 4,86 (q, ] = 7,4 Hz, 1H), 4,2
(m, 1H), 2,84 (t, I = 7,1 Hz, 2H), 2,77 (t, ) = 7,8 Hz, 2H), 2,5 (d, ] = 4,7 Hz, 1H), 2,2 (m, 3H),
1,95 (m, 1H) LC/MS 49% (M+1) 323
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()  N-A(1(S)-Ciano-3-feml-propil}-2-(R)-hidrox1-4-feml-butiramida, (Compuesto 38)
' ZN
o L]

Procediendo de una manera similar al Ejemplo 11(a) antenor, pero empleando
hidrocloruro de (S)-2-amino-4-feml-butiromtrilo y deido (2R)-2-hidroxi-4-feml-butinco, se
prepard N-(1-(S)-ciano-3-feml-propil)-2-(R)}-ludroxi-4-fenil-butiramida como un sélido
blanco ‘'H NMR (CDCls) 7,4-7,1 (m, 10H), 6,9 (d, ] =8,7 Hz, 1H), 4,87 (g, J = 7,3 Hz, 1H),
4,1 (m, 1H), 2,85 (t, ] = 7,5 Hz, 2H), 2,77 (1, ] = 8,4 Hz, 2H), 2,3 (d, ] = 5,1 Hz, 1H), 2,2 (m,
3H), 2,0 (m, 1H) LC/MS 94% (M+1) 323
() NA1S)-Ciano-3-feml-prop:l)}-2-(R)-metoxi-4-feml-butiramida, (Compuesto 39)

: 14N

Q

Procediendo de una manera similar al Eyemplo 11(a) antenor, pero utlizando
hidrocloruro de (S)-2-amino-4-feml-butiromtrilo (0,407 mmol, 80 mg) y icido
2(R)-metoxi-4-fenil-butirico (Ejemplo de Referencia 10) se preparé N-(1-(S)-ciano-3-fenil-
propil)-2-(R)-metoxi-4-femil-butiramida como un séhido blanco (91,8 mg, 67%) 'H NMR
(CDCly) 7,2 (m, 10H), 6,8 (d, J = 8,5 Hz, 1H), 4,86 (g, J = 7,5 Hz, 1H), 3,67 (dd, ] =6,5, 4,5
Hz, 1H), 3,35 (s, 3H), 2,85 (m, 2H), 2,68 (t, ] = 8,0 H2, 2H), 2,2-2,0 (m, 4H) LC/MS 84%
(M*+1)337
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(h)  Acido 2,2-difluoro-5-feml-pentanoico-(1-ciano-ciclopropil)-amda, (Compuesto 40)

F N. Z
F

o

Procediendo de una manera similar al Ejemplo 11(a) antenor, pero utthizando écido
2,2-di1fluoro-5-femi-pentanoico e hidrocloruro de 1-amino-ciclopropanocarbo-mitnlo, se
prepard &cido 2.2-difluoro-5-femil-pentan-oico-(1-ciano-cicl il}-amida 'H NMR (CDCly)
51,32 (m, 2H), 1,64 (m, 2H), 1,82 (m, 2H), 2,2 (m, 2H), 2,8-2,56 (m, 2H), 6,82 (m, 1H),
7,36-7,15 (m, 5H) MS (ES-) 277
() N-{1<{S)-Ciano-3-feml- fem1-butiramuda, (Compuesto 41)

B

Procediendo de una manera similar al Ejemplo 11(a) antenor, pero utilizando
hidrocloruro de (S)-2-amino-4-femul-butiromitrilo y écido 4-femlbutinco, se prepard
N-(1(S)-ciano-3-feml-propil)-4-fer]-butiramida como un aceite ncoloro 'H NMR (CDCl5)
67,3 (m, 10H), 6,0 (d, J = 8,3 Hz, 1H), 4,9 (q, ] = 7,4 Hz, 1H), 2,8 (m, 2H), 2,65 (t, ] =7,4 Hz,
2H), 2,15 (m, 4H), 1,95 (m, 2H) LC/MS 100% (M+1) 307
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EJEMPLO 12

Acido 2.2-dsfluoro-5-feml-pentano S)-1-ciano-3-feml-propil 1da, (Compuesto 42)

Una mezcla de dcido 2,2-difluoro-5-fenul-pentanoico (109 mg, 0,509 mmol),
hdrocioruro de (8)-2-amino-4-fel-bubrominio (103 mg, 0,523 mmol) y HATU (206 mg,
0,542 mmol) en DMF (4 ml) se agit6 a la temperatura ambiente durante 5 horas y se evaporé
luego a presién reducida. El residuo se recogid en acetato de etilo y se lavé con HCI 1N,
bicarbonato de sodio y finalmente con agua El extracto orgénico se sec6 sobre Na;SOy y se
evapord luego a vacio para dar un aceite anaranjado El residuo se sometié a mplc, eluyendo
con una mezcla de acetato de etilo y heptano (1 9, v/v) para dar dcido
2,2-difluoro-5-fenil-pentanoico-({S)-1-ciano-3-femi-propil da como un aceite incoloro
(82 mg) 'H NMR (CDCl;) 7,3-7,1 (m, 10H), 6,9 (bs, 1H), 4,80 (g, ] = 7,5 Hz, 1H), 2,80 (dt, ]
=173, 2,7 Hz, 2H), 2,65 (t, ] = 7,5 Hz, 2H), 2,2-2,0 (m, 4H), 1,8 (m, 2H) MS 357 (MH"), 379
(M+Na)

EIEMPLO 13

(@) NA{4Ciano-1-etl-pipendin-4-1l)-3-ciclohexil-propionamida

Paso 1 A una solucién agitada de 1-etil-4-pipenidona (25 g, 0,197 mol) en 300 ml de

297
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dietil-éter, y NH,Cl (22,3 g, 0,41 mol), se afiadié6 NaCN (14,5 g, 0,295 mol, en 70 ml de agua)
gota a gota a la temperatura ambiente Después de agitar durante 24 h, se separd el dictil-éter
y la fase acuosa se extrajo con n-BuOH, se lavé luego con salmuera y se secd Después de la
elimmnaci6n de la mayor parte del n-BuOH a presidn reducida, el residuo se diluyé con 50 ml
de dietl-éter y se acidificé luego con HCI 2N en solucién de dietil-éter a 0°C El sdhido se
seco a vacio para dar 45 g de 4-amino-1-etil-pipenidina-4-carbo-minlo, sal de HCI

Paso 2 A una mezcla agitada de dcido 3-ciclohexil-propidnico (156 mg, 1 mmol),
4-agmino-1-etil-pipendina-4-carbonitrlo, sal de HCI (227, 1 mmol, preparada como en el Paso
1 antenor), y HATU (570 mg, 1,5 mmol) en MeCl; (5 ml), se afiadié
N,N-dusopropiletilamina (516 mg, 4 mmol) a la temperatura ambiente Después de agitar
durante 1cuatro horas, la mezcla de reaccién se extrajo con acetato de etilo Se lavé la capa
orgénica con NeHCO, saturado y con salmuera, se secé con MgSQO, y se concentr para dar
N-(4-crano-1-etil-pipendin-4-11)-3-ciclohexil-propionamida (170 mg) LC-MS tiempo de
elucién 2,25 min 290,2 (M-1), 292,2 (M+1) (MS API 150EX LC HP Agilent 1100 senes
Columna Phenomenex, 5u ODS3 100A 100X3 mm, caudal 2 ml/min Gradiente de dos
disolventes disolvente A 99% agua, 1% acetonitnlo, 0,1% AcOH Disolvente B, 99%
acetonuinlo, 1% agua, 0,1% AcOH Gradiente desde 100% A, 0% B, a 0% A, 100% B desde t
=0at=6mn El gradiente volvi luego a 100% A, 0% B desde t =7 a t= 15 mn)

(b) N-(4-Ciano-1-etil-pipendin-4-11}-3-(2-difluorometoxi-feniimetanosulfonil)-

propionamida
I'.'!COp
8q,
(
N~ |
(]

Procediendo de una manera similar al Ejemplo 13(a), pero utihzando 4cido
3-(2-difluorometoxi-fenulmetano-sulforul)-propiénico (294 mg, 1 mmol) y
4-amino-1-etil-pipendina-4-carbontrilo, sal de HCI (227, 1 mmol) se obtuvo
NA{4-ciano-1-ehl-pipendin-4-11)-3-(2-difluoro-metoxi-femimetanosulfonil 10nami
(260 mg) LC-MS Rr=1,96 min, 428,2 (M-1), 430,3 (M+1) MS API 150EX (LC Agilent
1100Senes Columna Phenomenex, Su ODS3 100A 100X3 mm Caudal 2 ml/min Gradiente

M
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de dos disolventes Disolvente A 99% agua, 1% acetomitnle, 0,1% AcOH Disolvente B, 99%
scetonutnilo, 1% agua, 0,1% AcOH Gradiente desde 100% A, 0% Ba 0% A, 100% B desde t
=0 at=6 mm El gradiente volvi6 luego a 100% A, 0% B desde t=7 at =15 mmn)

EJEMPLO 14
Acido (S)-terc-butil-carbémico-1-(cianomenl amoil}-2-ciclohexil-etil-éster

H 0

Se disolvié (S8)-N-cianometil-3<ciclohexil-2-hidroxi-propionamida (53 mg, 0,252
mmol) en diclorometano (1 ml) Se afiadid thetulamina (0,1 mi) y a continuacion 1socianato de
rerc-bunlo (0,034 ml, 0,3 mmol) La mezcla se agitd a la temperatura ambiente durante una
noche Después de dilucion con acetato de etilo (100 ml), Ja solucién se lavé con HCI acuoso
IN, salmuera, NaHCO; acuoso saturado, y salmuera, se secd con MgSQO, y se evaporé a
vacio La cromatografia sibita sobre gel de silice (hexano/acetato de etilo 1 1) dio Acido

terc-butil-carbamico-1-{cianometil-carbamoil)-2-ciclohexil-etil-éster (63 mg, 0,204
mmol) como un séhdo blanco

EJ 15

(a) Acido (R)-carbémico-1-(cianometil-carbamoil)-2-
. 2-difluosrametoxi-femlmetanosulfonil

T
Sy

(R)-N-cianometil-3-(2-(1,1-difluorometox;)-feilmetanasulforul)-2-hidroxi-propionarmda
{100 mg, 0,287 mmol, Ejemplo 1(a)} en diclorometano (2 ml) y se aflaché THF (1 ml) Se
afadid 1socianata de tncloroacetilo (0,051 ml, 0,43 mmol) y la mezcla se agitd durante 1 h Se
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elhiminaron los disolventes a vacio y el residuo se disolvié en 1,4-dioxano (10 ml) Se afladié
HCIl acuoso IN (5 mi) y 1a mezcla se calentd a 70°C durante 4 h Después de enfnarala
temperatura ambiente, se extrajo la mezcla con acetato de ehlo Las capas orgénicas reumdas
se lavaron con salmuera, se secaron con MgSQ, y s¢ evaporaron a vacio La cromatografia
stibita sobre gel de sihice (hexano/acetato de etilo 1 3) dio cido (R)-carbdmico-1-(cianomehl-
carbamoil)-2-(2-difluorometoxi-fenilmetanosulfomi)-etil-éster (35 mg, 0,089 mmol) como un
sélido blanco 'H NMR (DMSO) 8,90 (t, J = 4,8 Hz, 1H), 7,48-7,43 (m, 2H), 7,30-7,21 (m,
2H), 7,11 (t, Jur = 73,6 Hz, 1H), 6,98-6,76 (br, 2H), 5,28-5,23 (m, 1H), 4,60 (s, 2H), 4,15 (d,
J =4,8 Hz, 2H), 3,70 (dd, J = 10,0 Hz, ] = 14,8 Hz, 1H), 3,54 (d, ] = 14,4 Hz, 1H) MS
(M+H)* 392

®  Acido (S)-carbimico-1-(cianometil-carbamail}-2-ciclohexil-etil-éster

Procediendo de una manera similar al Ejemplo 8(a) antenor, pero utilizando
(R)-N-cianometil-3-ciclohexil-2-hidroxi-propionamida se prepard dcido
S)-carbimico-1-(cianometil-carbamol)-2-ciclohexil-etil-éster '"H NMR (DMSO) 8,63 (t, ] =
5,6 Hz, 1H), 6,63 (br, 2H), 4,81-4,77 (m, 1H), 4,11 (d, J = 5,2 Hz, 2H), 1,74-0,81 (m, 3H)
MS (M+H)' 254

EMPLO 16

(2) Acido (R)-morfolina-4-carboxilico-1-{1-ciano-ciclo-
ilcarbamoil)-2-femimetanosulfonil-etil-éster

O\I,
+g=z0

Oio,(rﬂl/fw

o]

Se afladi6 DMF a una mezcla de dcido
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(R)-morfolina-4-carboxilico-1-carboxi-2-femilmetanosulfonil-etil-éster {procedente del Paso 2
en ¢l Ejemplo 4(a)} (60 mg, 0,168 mmol), HATU (200 mg, 0,52 mmol), ¢ lidrocloruro de
1-amino-ciclopropanocarbonitrilo (100 mg, 0,84 mmol) Se afiadid 4-metilmorfolina (0,5 ml)
y la mezcla se agité durante una noche Se diluyé la mezela con acetato de etilo (100 ml), se
lavé con HCl acuoso 1N, salmuera, NaHCO; acuoso saturado y salmuera, se secé con MgSQO4
y se evapor( a vacio La cromatografia sibita sobre gel de silice (hexano/acetato de etilo 1 2)
dio gcido (R)-morfolina-4-carboxilico-1-(1-ciano-cicl 1l-
carbamoil)-2-femImetanosulfoml-etil-éster (7 mg, 0,017 mmol) 'H NMR (DMSO) 9,16 (s,
1H), 7,40-7,32 (m, 5H), 5,24-5,19 (m, 1H), 4,55 (d, J = 13,2 Hz, 1H), 4,48 (d, ] = 13,2 Hz,
1H), 3,63-3,25 (m, 10H), 1,51-1,39 (m, 2H), 1,20-1,07 (m, 2H) MS (M+H)" 422

(b) Acido (R)-morfolina-4-carbox{lico-1-{4-clano-tetrahidropiran-4-
1lcarbamoil)-2-fenilmetanosulfonil-etil-éster

°~*.-s=o
o]

Sat(el

Procediendo de una manera similar al Ejemplo 16(a) anterior, pero utihizando
hidrocloruro de 4-ammo-tetrahidropiran-4-carbomtnlo {preparado de acuerdo con el Ejemplo
13(a), Paso 1 , pero utihizando tetralidropiran-4-ona} se prepard acido

-morfolina-4-carboxilico- 1-(4-ciano-tetrahidropiran-4-1lcarbamoil)-2-femilmetanosul fonl-
etil-éster LC-MS tiempo de elucidén = 3,20 min 464,4 (M-1), 466,2 (M+1) (MS API
150EX LC HP Agilent 1100 Senes Columna Phenomenex, Su ODS3 100A 100X3 mm
Caudal 2 ml/min Gradiente de dos disolventes Disolvente A 99% agua, 1% acetomitnlo,
0,1% AcOH Disolvente B, 99% acetonitnlo, 1% agua, 0,1% AcOH Gradiente desde 100%
A,0%Ba0% A, 100% B desdet =0 a t=6 min El gradiente volvi6 luego a 100% A, 0% B
desdet=7at=15 min)
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EJEMPLQ 17

3-Ciclohexil-2-hydroxi-N-[ 1{oxazolo[4,5-b]pindina-2-carboml 1]-propionarmda

o

HO ‘ 0
! @
-

Paso 1 A una solucidn agitada de dcido
[1-(hidroxi-oxazalo[4,5-b]pindin-2-1l-metil)-propil]-carbdmico-terc-butil-éster (3,11 g, 10
mmol, preparado como se describe en el Ejemplo de Referencia 20, Paso 2) en dioxano (4 ml)
se afadid HCI (solucidn 4N en 5 ml de dioxano) a la temperatura ambiente Después de dos
horas, se afiadid etil-éter (50 ml) y se filtrd la mezcla de reaccién El sélido resultante se Javé
con 20 ml adicionales de etil-éter y se secé a vacio pama dar 3 g de
2-amino-1-oxazolo[4,5-b]pindin-2-1l-butan-1-ol, aal de HC]

Paso 2 A una mezcla agitada de dcido 3-ciclohexil-2-ludroxi-propiémico (155 mg, 0,9 mmol),
2-amino-1-oxazolo[4,5-b]pindin-2-1l-butan-1-ol, sal de HC], y HOBt (168 mg, 1,1 mmol) en
MeCN (5 ml) se afiadieron EDC (270 mg, 1,4 mmol) y N-metilmorfolina (0,45 ml) a 23°C
Después de agitar durante 1cuatro horas, la mezcla de reacci6n se extrajo con acetato de etilo
La capa arginica se lavd con NaHCO, saturado y con salmuera, se secd con MgSO, y se
concentrd para dar 293 g de 3-ciclohexil-2-ludrox1-N-[1-(hidroxi-oxazolo[4,5-5]-
pindin-2-1l-metil)-propil]-propionamida, que se utih24 en el Paso 3 siguiente sin punficacién
ultenor MS 360,3 (M-1), 362,3 (M+1), 384,2 (M+Na)

Paso 3 A una solucién agitada de

3-ciclohexil-2-hidroxi-N-[ 1-(ludroxi-oxazolo[4,5-b]pindin-2-11-metil)-propil]-propionamida
(300 mg, 0,83 mmol) en MeCl; (20 ml), se afiadid MnO; (1,44 g, 16,6 mmol) a la temperatura
ambiente Después de agitar durante 30 min, la mezcla se filtrd para eliminar el MnO,, y se
lavé con 20 ml de MeCl; Se eliminé el disolvente a vacio y el residuo se punficéd por
cromatografia en columna de gel de silice para dar
3-ciclohexil-2-lidroxi-N-[1-(oxazolo[4,5-b]-pindina-2-carboml)-propil]-propionamida (40
mg) 'H NMR (DMSO-8) 8,71 (1H, dd, NH, diastereoisémero), 8,38 (1H, dd), 8,28 (1H, m),
7,7-7.6 (1H, m), 5,5-5,4 (1H, m), 5,2-5,1 (1H, m), 3,95-3,99 (1H, br , OH), 2,1-1,95 (1H, m),
1,85-1,75 (1, m), 1,7-0,8 (16H, m)
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MS 358,1 (M-1), 360,1 (M+1), 382 (M+Na)
EJEMPLO 18

() (R)-N-[1-(Benzotiazol-2-carboml)-butil]-2-; 1l-amino-3-femimetanosulfom)-
propionamida

A

Una solucién de (R)-N-[ 1{benzotiazol-2-11-hdrox1-metil)}-butal]-2-
1sopropilamino-3-fernlmetanosulfonil-propionamida {30 mg, 0,06 mmol, Ejemplo 30(a)}
diclorometano (10 ml) se trat6 con peryodinano Dess-Martin (51 mg, 0,' mmol) Esta mezcla
se agitd a ]a temperatura ambiente durante 45 mun, se tratd luego con tiosulfato fijado a
Resma (400 mg, 0,6 mmol) y se continué la agitacién durante 2cuatro horas més, después de
lo cual la mezcla se traté con AP-Tnisamina (270 mg, 0,6 mmol)} Después de agitar durante
2cuatro horas més, la mezcla de reaccién se filtrd y ¢l filtrado se evapord para dar

-N-[1-(henzotiazol-2-carbomi)-butil]-2- 1- 3-feniimetanosulfonil-
propionamida (23 mg, 75%) como una mezcla de diastereoisémeros 'H NMR (CDCls, 300
MHz) 8,29-8,27 (m, 1H), 8,23-8,19 (m, 1H), 8,01-7,98 (m 1H), 7,63-7,36 (m, 7H), 5,80-5,74
(m, 1H), 4,364,31 (m, 2H), [ 3,79 (dd, = 9,5 Hz, 3Hz), 3,73 (dd, I =9 Hz, 2,5 Hz) 1H],
3,41-3,34 (m, 1H), 3,20-3,01 (m, 1H), 2,89-2,85 (m, 1H), 2,17-2,06 (m, 1H), 1,88-1,78 (m,
1H), 1,52-1,25 (m, 3H), 1,'2-1,06 (m, 6H), [0,96 (t, ] = 7,5 Hz) 0,95 (t, J = 7,5 Hz) 1H]
LC/MS m/z =502 (M+H)
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(b) {R}-N-[1-(Benzotiazol-2-carbonil)-butil]-3-feniimeta-nosulfoml-2-(tetraind -4
ilamino)-propionamida

O,

Procediendo de una manera similar al Ejemplo 18(a) pero utilizando
(R)-N-[1-(benzotiazol-2-1l-hidroxi-
metil)-butil]-3-femlmetanosulfonil-2(tetrahidropiran-4-1lammo)propionamida {0,11 mmol,
Ejemplo 29(b)} y sometiendo el producto bruto a HPLC se prepard

N-[1-(benzotiazol-2-carboml)-butil]-3-femimetanosulfoml-2-{tetramdropiran-4-1lamino
propionamida (10 mg, 16%) LC/MS, tiempo de retencidn 2,92 mun (TIC), m/z = 544 (M+H)
(determinado por el método A)

(c) (R):-N-[1-(Benzotiazol-2-carboml)-butil]-2-dibencil-amino-3-femimetanosulfoml-
propionamida

Procediendo de una manera similar al Ejemplo 18(a), pero utihzando
(R)-N-[1-(benzotrazol-2-11-hidroximetil)-butil}-2-dibencilamino-3-femimetanosulfonil-
propionamida {0,11 mmol, Ejemplo 29(a)} y sometendo el producto bruto 2a HPLC se
prepard (R)-N-[1-(benzotiazol-2-carbomil)-butil]-2-dibencilamino-3-feniimetanosulfom]-
propionamida (4 mg) como una mezcla de diastereoisémeros 'H NMR (CDCls, 300 MHZ)
8,33-7,89 (m, 3H), 7,61-7,55 (m, 2H), 7,47-7,29 (m, 15H), 5,75 (m, 1H), [4,54 (d, ] = 14 Hz),
4,51 (d, ] = 13,5 Hz), 1H], [4,27 (d, ] = 14 Hz), 4,25 (d, ] = 13,5 Hz), 1H], 4,11-3,95 (m, 2H),
[3,78 (d, T =13 Hz), 3,76 (d, ] = 13 Hz), 2H], [3,51 (d, ] = 13 Hz), 3,50 (d, J = 13 Hz), 2H],
3,19-3,13 (m, 1H), 2,10-1,77 (m, 2H), 1,51-1,37 (m, 2H), 0,91-0,84 (m, 3H) LC/MS m/z =
640 (M+H)

7
Ned
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(d) (RE:N-[1-{Benzatiazol-2-carbomil)-butil]-2-dimetil-amino-3-femimetanosul foml-

propionamida
S=0
o H
\N’E'(N ‘S
RPRSS

Pracediendo de una manera similar al Ejemplo 18(2) pero utilizando
(R)-N-[1-(benzotiazol-2-11-ludroximetil)-butil]-2-dimetilamino-3-fenlmetanosulforul-
propionamida {30 mg, 0,06 mmol, Ejemplo 30(b)}, y sametiendo ¢l producto bruto 8 HPLC
se prepard (R)-N-[1-(benzotiazol-2-carbomul)-butil}-2-dimehlamino-3-femlmetanosulfoml-
propionamida (11 mg, 38%) LC/MS, tempo de retencién 2,98 min (TIC), m/z = 488 (M+H)
(determinado por el método A)

EJEMPLO 19

(a) (R)-N-{(S)-1-(Benzoxazol-2-carboml}-butil]-3-
fenilmetanosulfom]-2-(tetrahi iran-4-1lamino ionamida

2R

Una solucién de (R)-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-
butil]-3-feniimetanosulfoml-2-(tetrahidropiran-4-1lamino)-propionarmda {0,22 mmol,
Ejemplo 31(a)} en diclorometano (10 ml) se traté con peryodinano Dess-Martin (187 mg,
0,44 mmol) Esta mezcla se agit a la temperatura ambiente durante una noche, se traté luego
con tiosulfato fijado a Resina (1,47 g, 2,2 mmol) y se continud la agitacién durante 2cuatro
horas mds, después de lo cual la mezcla se tratd con Silicycle Tnamine (611 mg, 2,2 mmol)
Después de agitar durante 2cuatro horas més, la mezcla de reaceidn se filtré El filtrado se
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evapord y el residuo se sometié a HPLC para dar
-N-[(S)-1-(benzoxazol-2-carboml)-butil]-3-
femimetanosuifom]-2-(tetrahidropiran-4-1lamino)-propionamida (9 mg, 8%) LC/MS, tiempo
de retencién 3,0 min (TIC), m/z = 528 (M+H) (determinado por el método B)
(b) (R)-N-[(S)-1-(Benzoxazol-2-carboml)-butil]-2-(1-
metil-pipenidin-4-1lamino)-3-femimetanosulfoml-propionamida

s

Procediendo de una manera similar al Ejemplo 19(a), pero utilizando
(R)-N-[(S)-1-(benzoxazol-2-1]-ldroxi-metil)-butil]-2-(1-met1l-pipendin-4-
1larmino)-3-femimetanosulfonil-propionamida {0,22 mmol, Ejemplo 31(b)} sc prepard

foril-proptonamida (7 mg, 6%)
LC/MS, tiempo de retencién 2,7 min (TIC), m/z = 541 (M+H) (determinado por el método

sulfonil-propionamida

S
(@

Procediendo de una manera ssmilar al Ejemplo 19(a), pero utihzando
(R)-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-butil]-2-
(bis-tiofen-2-1lmetil-amino)-3-femimeta-nosulfoml-propionamida {0,22 mmol, Ejemplo
N-{(S)-1-(benzoxazol-2-carboml)-butil]-2
tiofen-2-1lmetil-amino)-3-femimetanosulfom!-propionamida (5,3 mg, 4%) LC/MS, tiempo de
retencién 3,7 min (TIC) m/z = 636 (M+H) (determinado por el método A)

}FG’
57
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(d) (R)-N-[(S)-1-{Benzoxazol-2-carboml}-butil]-2-
diben-cilairmino-3-feniimetanosulfom! 1onamida

S
(P o |
Oﬁrir

Procediendo de una manera similar al Eyemplo 19(a), pero uhhizando
(R)-N-[(S)- 1-(benzoxazol-2-1]-hidrox1-metil}-butil]-2-dibenci1lamino-3-femImetanosulfonil-
propronamida {0,22 mmol, Ejemplo 31(d)} se prepard (R)-N-[(S)-1-(benzoxazol-2-carboml
butil]-2-dibencilamino-3-feniimetanosulfomlpropionarmda (3,8 mg, 3%) LC/MS, tiempo de
retencidn, 4,14 min (TIC), m/z = 624 (M+H) (determinado por el método B)
(e) (SyN-[(S)-1-(Benzoxazol-2-carbonil)-butil]-2-(tetrahidropiran-4-1lamino)-3-tiofen-2-1l-

Q, ur@

H

Procediendo de una manera similar al Ejemplo 19(a) pero utihzando
(S)-N-{(8S)-1-(benzoxazol-2-11-ldroxi1-metil)-butil]-2~(tetrahidropiran-4-1lamino)-3-tiofen-2-
1l-propionamida {0,22 mmol, Ejemplo 31(e)} se prepard

S)-N- 1{benzoxazol-2-carbonil}-buti]]-2-(t 1dropiran-4-1lamino)-3-tiofen-2-11-
propionamida (6,5 mg, 6%) LC/MS, tiempo de retencién 2,92 min (TIC), m/z = 456 (M-+H)
(determinado por el método B)
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Procediendo de una manera similar al Ejemplo 19(a), pero utihzando
(S)-N-[(8)-1-(benzoxazol-2-1]-hidroxi-metil)}-butil]-2-1sopropilamino-3-tiofen-2-1l-
propionamida {0,22 mmol, Ejemplo 31(f)}, se prepard

(10,6 mg, 12%) LC/MS, iempo de retencién 2,99 min (TIC), m/z = 414 (M+H)(deterrmunado
por el método B)

EJEMPLO 20

(a) (R)-N-[1-(Benzotiazol-2-carbonil}-buti1]-3-feniimeta-nosulfonil-2-

{tetrahidropiran-4-1lamino)-propionamdaide

Una solucién de (R)-N-[1-(benzotiazol-2-11-hmdroxi1-metil)-butil]-3-
femlmetanosulfon1l-2-(tetramdropiran-4-ilamino)-propionamida {0,22 mmol, Ejemplo 32(a)}
en diclorometano (10 ml) se tratd con peryodinano Dess-Martin (187 mg, (0,44 mmol))
Después de agitar a la temperatura ambiente durante 30 minutos, la mezcla de reaccién se
traté con solucién saturada de tiosulfato de sodio (50 ml) y solucién saturada de bicarbonato
de sodio (50 ml) Se separaron las fases y la fase acuosa se extrajo con diclorometano Las
fases orgAnicas reunidas se lavaron con salmuers, se secaron luego sobre sulfato de magnesio
y se evaporaron después El residuo se sometié a cromatografia sibita utilizando un cartucho
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de gel de aflice para dar (R)-N-[1-(benzotiazol-2-carbonil)-butil]-3-femimetano-

sulfonil-2-(tetratwdropiran-4-i1lami-no onamida (46 mg, 38%) como una mezcla de

diastereoisémeros Los dos diastereoisémeros se separaron por cromatografia en columna de

gel de afhice eluyendo con una mezcla 1 1 v/v heptano/acetato de etilo

Drastereoisémero A

'H NMR (CDCl,, 300 MHz) 8,23-8,20 (m, 2H), 8,00 (dd, J = 7 Hz, 2Hz, 1H), 7,63-7,53 (m,

2H), 7,48-7,40 (m, 5H), 5,80 (m, 1H), 4,38 (d, ] = 14 Hz, 1H), 4,32 (d, ] = 14 Hz, 1H),

3,97-3,90 (m, 2H), 3,80 (dd, J = 9,5 Hz, 3 Hz, 1H), 3,43-3,30 (m, 3H), 3,13 (dd, J = 14,5 Hz,

9,5 Hz, 1H), 2,70 (m, 1H), 2,27 (m, 1H), 2,09 (m, 1H), 1,91-1,76 (m, 3H), 1,52-1,37 (m, 4H),

0,95 (t, J = 7,5 Hz, 3H)

LC/MS m/z = 544 (M+H)

Dhastereoisémero B

'H NMR (CDCl,, 300 MHz) 8,22-8,19 (m, 2H), 8,01-7,98 (m, 1H), 7,63-7,53 (m, 2H),

7,44-7,37 (m, 5H), 5,74 (m, 1H), 4,35-4,31 (m, 2H), 3,99-3,94 (m, 2H), 3,86 (dd, J =9,5 Hz,

3 Hz, 1H), 3,49-3,33 (m, 3H), 3,08 (dd, J = 14,5 Hz, 9,5 Hz), 2,75-2,70 (m, 1H), 2,22 (m,

1H), 2,15-2,06 (m, 1H), 1,91-1,75 (m, 3H), 1,53-1,37 (m, 4H), 0,96 (t, J = 7,5 Hz, 3H)

LC/MS m/z = 544 (M+H)

(b) (R)-N-[(S)-1- xazo]-2-carboml)-buti]]-3-femimetangsulfom]-2-(tetrahidropiran-4-
1lamino)}-propionamida

Procediendo de una manera similar al Ejemplo 20(a), pero utihzando
(R)-N-[(S)-1-(benzoxazol-2-11-hidroxi-metil)-bunl]-3-feimetanosul forl-2-
(tetraluidropiran-4-1lammo)-propionamida {0,22 mmol, Ejemplo 32(b)} se preparé

R)-N-[(8)-1-(benzoxazol-2-carboml)-butil]-3-feniimetanosulfonil-2-(tetrahidropiran-4-
1lamino)-propionamida (48 mg, 41%) 'H NMR (CDCl;, 300 MHz) 8,22 (d, J = 8,5 Hz, 1H),
7,92 (4, ] = 8 Hz, 1H), 7,68 (d, J = 8,5 Hz, 1H), 7,60-7,40 (m, 7H), 5,68-5,61 (m, 1H), 4,37
(d, J = 14 Hz, 1H), 4,31 (d, ] = 14 Hz, 1H), 3,97-3,91 (m, 2H), 3,80 (dd, J =9,5 Hz, 3 Hz,
1H), 3,43-3,32 (m, 3H), 3,12 (dd, ] = 14,5 Hz, 9,5 Hz, 1H), 2,73-2,66 (m, 1H), 2,26 (m, 1H),

2,13-2,05 (m, 1H), 1,89-1,77 (m, 3H), 1,52-1,39 (m, 4H), 0,97 (t, J = 7,5 Hz, 3H) LC/MS m/z
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= 528 (M+H)
EJEMPLO 21

(a) (R)-N-[(S)-1-(Benzoxazol-2-carbonil)}-butil]-2-1 1lamino-3-femlmetanosulfoml-

A AN o
H&rr\)’\r\;@

Una solucién de (R)-N-[(S)-1-(benzoxazol-2-11-hidroxi-metl)-butil]-2-
15opropilamino-3-fenilmetano-sulfoml-propionamida {30 mg, 0,063 mmol, Ejemplo 31(c)} en
diclorometano (10 ml) se traté con peryodinano Dess-Martin (53 mg, 0,126 mmol) y esta
mezcla se agitd a la temperatura ambiente durante 1 hora y se sometié luego a tratarmento con
el manipulador de liquidos The Mettler-Toledo Allex™ como se describe a continuacién

Se afladi6 diclorometano (15 ml) a la mezcla de reaccién, seguido poruna mezcla 1 1
(8 ml) de solucién saturada de tiosulfato de sodio y solucién saturada de bicarbonato de sodio
Se separaron las fases y la fase orgénica se lavé con 5 ml adicionales de la solucién
tiosulfato/bicarbonato La fase orgémica se lavé luego con salmuera y se secé después sobre
sulfato de magnesio El producto bruto se someti6 a cromatografia siibita utihzando un
cartucho de gel de silice para dar (R)-N-[(S)-1-(benzoxazol-2-carbonil)-butil]-2-

1sopropilamino-3-femimetanosulforl-propionamida (6,2 mg, 20%) LC/MS tiempo de
retencién 2,7 min (TIC), m/z = 486 (M+H) (determinado por el método C)
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(b) (R)-N-[(S)-1-(Benzoxazol-2-carborul)-butl]-2-
2-metoxi-etil »(tetrabidropiran-4-11)-amino]-3-feniimetanosulforul- jonamda

Procediendo de una manera similar al Ejemplo 21(a), pero uhhizando
(R)-N-[(S)-1-(benzoxazol-2-1l-ludroxi-metil)-bunl]-2-
[(2-metox1-enl)-(tetramdropiran-4-11)-amino]-3-feni Imetanosulfoml-propionaruda {80 mg,
0,136 mmol, Byemplo 32(d)} se prepar6 (R)-N-[(S)-1-(benzoxazo]-2-carbonil)-butil]-2-[(2-
metoxi-ehl){tetrahidropiran-4-11)-amino]-3-feni!metanosulfonil-propionamida (7 mg, 9%)
LC/MS tiempo de retencién 3,5 min (TIC), m/z = 586 (M+H) (deterrmnado por el método C)
(c) (R)-N-[(S)-1-{Benzoxazol-2-carbomil)-butil]-2-ciclo-hexilamino-3-femImetanosul foml-

1onamida

o bix,

Procediendo de una manera sinular al Ejemplo 21(a), pero uthzando
(R)-N-[(S)-1-(benzoxazol-2-1l-ldroxi-meti])-bunl]-2-ciclohexilamino-3-femilmetanosulfom]-
propionamda {48 mg, 0,091 mmol, Ejemplo 32(e)} se prepard

-N-[(S)}-1 xazol-2-carbonil)-butil]-2-ciclohexilamino-3-feniimetanosulfom]1-
propionamida (7,9 mg, 16%) LC/MS, tiempo de retencién 2,99-3,02 min (TIC), m/z = 526
(M+H) (determunado por el método C)
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(d) N- 1-(Benzoxazol-2-carboml}-butil]-2-dimetilamino-3-fenilmetanosulforul-

o
%JY@

Procediendo de una manera simular al Ejemplo 21(a), pero utilizando
(R)-N-[(S)-1-(benzoxazol-2-1l-mdroxi-metil)-buti1]-2-dimetilamino-3-fenilmetanosulfonil-
propionamida {10 mg, 0,021 mmol, Eyemplo 32(f)}, sc prepard

-N-[(S)-1-(benzoxazol-2-carboml)-butil]-2-dimetilamino-3-feniimetanosulfoml-
propionamida (2,5 mg, 24%) LC/MS, tiempo de retencién 2,82 mun (TIC), m/z = 472 (M+H)
(determinado por el método C)

EJEMPLO 22

1S)-N-[ 1-(Benzooxazol-2-c nil}-but1]]-2 fenil-buhramida

T

Paso 1 auna mezcla de (S)-2-amino-1-benzoxazol-2-1l-pentan-1-ol {0,549 mmol, 191 mg,
Ejemplo de Referencia 17(c)}, dcido (S)-2-fluoro-4-femlbutinico (1,0 eq , 0,549 mmol, 100
mg, Ejemplo de Referencia 9) y N,N-dnsopropiletilamina (1,1 eq , 0,604 mmol, 78 mg) en
diclorometano seco (5 ml) bajo mtrégeno se afladi6 PyBOP® (1,1 eq, 0,603 mmol, 285 mg)
La mezcla se agité a la temperatura ambiente durante 23,5 h, y se concentrd luego a vacio El
residuo se diluyd con acetato de etilo (20 ml) y se lavé con bicarbonato de sodio (30 ml) y
luego con agua (30 ml) La capa orgimica se secé (MgSO,) y se concentré a vacio El residuo

247
»%>
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se punficd por cromatografia en columna de gel de silice, eluyendo con acetato de etilo y
heptano (1 2) para proporcionas
(S)-N-[(S)-1-(benzoxazol-2-11-mdroxi1-menl)-bunl}-2-fluoro-4-feml-butiramida como una
mezcla de diasterecisémeros (167,8 mg, 79,5%)

Paso 2 A una solucién de (S)-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil}-butil]-2-
fluoro-4-feml-butiramida en diclorometano seco (5 ml) bajo mitrégeno se afiadié una solucién
al 15% en peso en diclorometano (2,0 eq , 0,863 mmol, 2,44 g) de
1,1,1-tnacetoxi-1,1-dihidro-1,2-benzoyodoxol-3(1H)-ona (peryodinano Dess-Martin) La
mezcla se agitd a la temperatura ambiente durante 2 h, y se enfné luego ripidamente por
adicién de una solucién de Na;S0,0; (4,0 eq , 1,73 mmol, 273 mg) en solucién saturada de
bicarbanato de sodio (30 ml) La capa orginica se secd (MgSO,) y se concentrd a vacio El
residuo se punficd sobre 10 g de gel de sflice, eluyendo con acetato de etilo y heptano (1 3)
para proporcionar (1S} N-[1-(benzooxazol-2-carboml}-butil}-2-(S)-fluoro-4-fem!-butiramids
como un edhdo amantlo claro (156 mg, 94%) 'H NMR (CDCl) 7,95 (d, ] = 7,9 Hz, 1H), 7,7
(d,J =8,2 Hz, 1H), 7,6 (t, J = 7,3 Hz, 1H), 7,51 (t, J = 7,4 Hz, 1H), 7,2 (m, 6H), 5,8 (m, 1H),
4,95 (ddd, J = 49,4, 8, 3,5 Hz, 1H), 2,8 (m, 2H), 2,4 (m, 1H), 2,2 (m, 2H), 1,85 (m, 1H), 1,5
(m, 2H), 1,0 (t, J=7,3 Hz, 3H) LC/MS 86% (M+1) 383

EJEMPLO 23

Acido 2.2-difluoro-5-feml-pentanoico-{(S)-1-(benzoxazol-2-carboml)-butil]-amida

—nmn
<L

z‘/é
o4

Paso 1 Una solucidn de écido 2,2-difluoro-5-feml-pentanoico (182 mg, 0,85 mmol) en DMF
(10 ml) se traté con (S)-2-amino-1-benzoxazol-2-1l-pentan-1-ol (187 mg, 0,85 mmol), HATU
(323 mg, 0,85 mmol) y N,N-dusopropiletilamina (0,162 ml) y se agité a la temperatura
ambiente durante 5 1/2 horas Se eliminé la DMF por evaporacién, se recogid el producto
bruto en acetato de etilo y se lavé con HCI 1N, NaHCO; saturado y salmuera Se secd sobre
Na;S0, y se evapord a presion reducida pars dar un aceite La punficacién por cromatografia
en columna, eluyendo con mezcla 1 1 de acetato de etilo y heptano dio dcido
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2,2-difluoro-5-fenil-pentanoico-[(S)-1-(benzoxazol-2-1l-hidrox:-metil)-butil]-amida como un
aceite anaranjado (216 mg) MS 417 (MHY)

Paso 2 Una solucién de dcido
2,2-d:fluoro-5-feml-pentanoico-[(S)-1-(benzoxazol-2-1l-ludroxi-metil)-butil]-amuda (216 mg,
0,52 mmol) en diclorometano (10 ml) se tratd con

1,1,1-macetoxi-1,1-dihidro- 1,2-benzoyodoxol-3(1H)-ona (peryodinano Dess-Martin) (220
mg, 0,52 mmol) durante 1 h a la temperatura ambiente La mezcla de reacci6n se lavo con
Na;S0203 0,5M, NaHCO; saturado, y agua, y se sccd sobre Na;SO, El disolvente se evapord
a presién reducida y el producto bruto se punficd por cromatografia sibita eluyendo con una
mezcle de acetato de etilo y heptano para dar §cido
2,2-difluoro-5-fem!-pentanoico-[(S)-1-(benzoxaznl-2-carboml)-butil]-amida como un sélido
blanquecino (90 mg)

'H NMR (CDCls) 7,93 (4, J = 8 Hz, 1H), 7,68 (d, ] = 8 Hz, 1H), 7,59 (t, J = 8 Hz, 1H), 7,49
(t, J = 8 Hz, 1RH), 7,3-7,11 (m, 5H), 5,72 (m, 1H), 2,67 (t, ] = 7,5 Hz, 2H), 2,22-2,07 (m, 3H),
1,92-1,77 (m, 3H), 1,55-1,26 (m, 2H), 0,96 (t, ] = 7,4 Hz, 3H)

LC/MS 415 (M+1)

EJEMPLO 24

(a) Acido morfohna-4-carboxilico-(S)-1-
-1-(benzo-oxazol-2-carbonil)-propilcarbamoil]-2-ciclohexil-metil-éster

ety
SRR EQ P

Paso 1 Se disolvid écido (S)-3-ciclohexil-2-hidroxi-propiénico (3 g, 17,4 mmol) en metanol
(30 m!) Se afiadieron ortoformuato de tnmetilo (5 ml) y d4cido p-toluenosulfémico
monohidratado (10 mg) La mezcla se agité a la temperatura ambiente durante una noche Se
afiadié agua (50 ml) y se continud la agitacién durante 2 h Se eliminé el metanol a vacio y el
residuo acuoso se extrajo con acetato de etilo (3 x 50 ml) Las capas orgimcas reumdas se
lavaron con NaHCO; acuoso saturado y salmuera, se secaron con MgSQj, y se evaporaron Se
obtuvo dcido (S)-3-ciclohexil-2-hidroxi-propiduco-metil-&ater como un liquido ncoloro (3,1
g 16,7 mmol)

i
#
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Paso 2 Se disolvi6 dcido (S)-3-ciclohexil-2-hidroxi-propiénico-metil-éster (1 g, 5,37 mmol)
en diclorometano (20 ml) Se afiadié pindina (0,57 ml, 7 mmol) y la solucién se enfné a 0°C
bajo mtrégeno Se afiadié cloroformiato de triclorometilo (0,66 ml, 5,5 mmol) y la mezcla se
agité durante 30 min a la temperatura ambiente Se afiadid morfolina (0,5 ml) y se continud la
agitacion durante 2 h Después de dilucién con acetato de etilo (200 ml), 1a solucidn se lavé
con HC! acuoso 1N y salmuera, se secé con MgSO, y se evapord a vacio El residuo se
disolvié en metanol (50 ml) y se afiadi6 solucién acuosa 1IN de NaOH (20 ml) La mezcla se
agit6 a la temperatura ambiente durante 4 h Se elimind el metanol a vacio y el residuo acuoso
se lavd con dienl-éter La capa acuosa se acidificd con HCI acuoso 1N y se extrajo con
acetato de etilo (3 x 100 ml) Las capas organicas reunidas se lavaron con salmuera, se
secaron con MgSO, y se evaporaron a vacio El 4cido (S)-morfolina-4-carboxilico-1-
carboxi-2-ciclohexil-etil-éster bruto se utilizé sin punficacién ultenor
Paso 3 Procediendo de una manera similar a la descnita en el paso 3 del Eyemplo 4(a), pero
utilizando acido (S)-morfolina-4-carboxilico-1-carboxi-2-ciclohexil-etil-€ster, se preparé
dcido morfolina-4-carboxilico-(S)-1-[(S)-1-(benzooxazol-2-carbomni] ilcarbamoil]-2-
ciclo-hexil-metil-éster '"H NMR (DMSO) 8,61 (d, ] = 6,4 Hz, 1H), 7,97 (d, J = 8,0 Hz, 1H),
7,87 (d, ] = 8,0 Hz, 1H), 7,61 (t, ] = 8,0 Hz, 1H), 7,52 (t, ] = 8,0 Hz, 1H), 5,15-5,09 (m, 1H),
4,91-4,86 (m, 1H), 3,56-3,20 (m, 8H), 2,05-1,93 (m, 1H), 1,79-0,78 (m, 14H), 0,96 (1, ] = 7,2
Hz, 3H) MS (M+H)" 472
Procediendo de una manera similar al Ejemplo 24(a) se prepard
(b) Acido morfolina-4-carboxilico(S)-2-ciclohexil-1-
1{oxazolo[4,5-b]pindina-2-carbonil)-propil-carbamoil]-etil-éster

W

'HNMR (DMSO) 8,73-8,69 (m, 2H), 8,38 (d, J = 8,0 Hz, 1H), 7,67-7,62 (m, 1H), 5,08-5,02
(m, 1H), 4,88-4,83 (m, 1H), 3,57-3,20 (m, 8H), 2,07-1,95 (m, 1H), 1,79-0,75 (m, 14H), 0,97
(t, J=7,2 Hz, 3H) MS (M+H)" 473
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(c) Acido morfolina-4-carboxilico(S)-2-ciclohexil-1-
-1-(S-eni-{1,3 41oxadiazol-2-casbom! 1l-carbamosl]-etl-éster

Qigiﬁ*h

'H NMR (DMSO) 8,62 (d, ] =4,8 Hz, 1H), 4,94-4,84 (m, 2H), 3,57-3,20 (m, 8H), 2,95 (q, ]

= 7,2 Hz, 2H), 1,98-1,87 (m, 1H), 1,74-0,82 (m, 14H), 1,29 (t, J = 7,2 Hz, 3H), 0,93 (t, J = 7,2

Hz, 3H) MS (M+H)" 451

(d) Acido marfolina-4-carboxilico-(S)-2-ciclohexil-1-
S)-1-(5-fem)-[1,3,4]Joxadiazol-2-carbonil il-carbamoil]-etil-éster

i& (o]

'H NMR (DMSO) 8,69 (d, J = 6,0 Hz, 1H), 8,07 (d, ] = 8 Hz, 2H), 7,70-7,59 (m, 3H),
4,99-4,92 (m, 1H), 4,88-4,83 (m, 1H), 3,57-3,20 (m, 8H), 2,03-1,92 (m, 1H), 1,77-0,77 (m,
14H), 0,96 (t, ] = 7,2 Hz, 3H) MS (M+H)" 499

(¢) Acdo morfolina-4-carboxilico(S)-1-[(S)-1-
enzo-oxazol-2-carbonil carbamoil]-3-ciclohexil-propil-éster

SRR

'H NMR (DMSO) 8,60 (d, ] = 6,8 Hz, 1H), 7,97 (d, ] = 8,0 Hz, 1H), 7,87 (d, J = 8,0 Hz, 1H),
7,61 (t, ] =8,0 Hz, 1H), 7,52 (t, ] = 8,0 Hz, 1H), 5,13-5,06 (m, 1H), 4,81-4,76 (m, 1H),
3,56-3,21 (m, 8H), 2,05-1,93 (m, 1H), 1,79-1,46 (m, 8H), 1,19-0,90 (m, 6H), 0,96 (t, J = 7,2
Hz, 3H), 0,77-0,62 (m, 2H) MS (M+H)" 486



Acido 4-[4.4-dimet1]-2-(morfolina-4-carboniloxi)-
entan-o1lamino]-3-0xo- an-1 -carboxilico-bencil-éster

AL

Se suspendi6 hidruro de sodio (60% en aceite mineral, 10 g, 250 mmol) en DMF seca
Se ailadid gota a gota dcido ahl-carbdmico-bencil-éster (19,1 g, 100 mmol) a la temperatura
ambiente Después de agitar durante 5 mun, se afladi6 gota a gota 5-bromo-1-penteno (25 g,
168 mmol) Se continud la agitacién a 50°C durante 1 h Se extinguid 1a reaccién con agua y
se reparti0 luego entre dietil-éter y agua La capa de éter se lavé con agua y salmuera, se secd
con MgSO, y se evapord a vacio La cromatografia siibita (acetato de etilo/hexano 1 9) dio
15,5 g de écido ahl-pent-4-eml-carbdmico-bencil-éster Se disolvié el 4cado
alil-pent-4-emicarbdmico-bencil-éster (15,5 g, 59,8 mmol) en dicloroetano y se afiadié
bis(trniciclohexilfosfina)bencilideno-rutemo(IV)-dicloru-ro (1 g) La mezcla se calentd a
reflujo en atmésfera de mtrégeno hasta que el andlisis por TLC indicé reaccién completa. Se
evapord el disolvente a vacio y el residuo se punficé por cromatografia siibita (acetato de
etlo/hexano 1 9) Rendimiento 7,8 g de 4cido
2,3,4,7-tetrahidro-azepina-1-carboxilico-bencil-éster

A una solucién de acido 2,3,4,7-tetrahidro-azepina- 1-carboxilico-bencil-éster (4,5 g,
19,45 mmol} en diclorometano (50 ml) se afladié 4cido m-cloroperbenzoico (60 mmol) La
mezcla se agitd a la temperatura ambiente durante 16 h Se afiadi16 solucién acuosa saturada
de K,COs y la mezcla se extrajo con diclorometano Las capas orgdmicas reumdas se lavaron
con NaHCO; acuoso saturado y salmuera, se secaron con MgSQ, y se evaporaron a vacio El
epéxido bruto se disolvié en una mezcla 8 1 metanol/agua (100 ml) Se afiadieron cloruro de
amomnio (3,2 g, 60 mmol) y azada de sodio (3,9 g, 60 mmol) y la mezcla se calenté a 60°C
durante 48 h Se eliminé la mayor parte del disolvente a vacio El residuo se extrajo con
acetato de etilo Las capas orgénicas reunidas se lavaron con NaHCO; acuoso saturado (200
ml) y salmuera (200 ml), se secaron con MgSO, y se evaporaron a vacio La cromatografia
stibita del residuo (hexano/acetato de etilo 3 1) dio 3,3 g de 4cido
4-ando-3-mdroxi-azepan-1-carboxilico-bencil-éster




- 134 -

A una solucién de dcido 4-azido-3-mdroxi-azepan-1-carboxilico-bencil-éster (3,3 g,
11,37 mmol) en metanol (50 ml) se afiadieron tnetilamina (5 ml) y 1,3-propanoditiol (3,42 ml,
35 mmol) La mezcla se agitd a la temperatura ambiente hasta que el anihsis TLC demostrd el
consumo completo del matenal de partida Se eliminé por filtraci6n un precipitado blanco y el
filtrado se evaporé a sequedad El residuo se tnturd con una mezcla 1 1 hexano-hietl-éter
para eliminar el exceso de ditiol y se secd a vacfo

Se combinaron icido 4-amino-3-hidroxi-azepan-1-carboxilico-bencil-ester bruto (150
mg, 0,57 mmol), 4cido morfolina-4-carboxilico-1-carboxi-3,3-dimetil-butil-éster (120 mg,
0,46 mmol), EDC (400 mg, 2,1 mmol), y HOBt (400 mg, 2,5 mmol) Se afiadié
diclorometano (5 ml) y luego 4-metilmorfolna (0,5 ml) La mezcla se agité a la temperatura
ambiente durante 2 h Después de dilucién con acetato de etilo (100 ml) la solucién se lavd
con HCI 1N, NaHCO; acuoso saturado y salmuera, se secé con MgSQ, y se evapord a vacio
El residuo se disolvié en DMSO (5 ml) Se afladieron trietilamina (0,3 ml) y luego complejo
SO;-pindina (150 mg) y la mezcla se agitd a la temperatura ambiente durante 2 h Después de
dilucion con acetato de etilo (100 ml), 1a solucién se lavé con agua (50 ml) y salmuera, se
sec6 con MgSO, y se evapord a vacio El residuo se punificd por cromatografia siibita sobre
gel de sflice y dio 4cido
4-[4.4-dimetl-2-(morfolina-4-carbon-1lox1)-pentanoilamino]-3-oxo-azepan-1-carboxilico-ben
cil-éster (95 mg, 0,189 mmol) como un séhido blanco

Mezcla 2 1 de diastereoisémeros, 'H NMR (DMSO) 8,14-8,08 (m, 1H), 7,40-7,25 (m,
5H), 5,18-4,89 (m, 3H), 4,51-4,33 (m, 2H), 4,01-3,76 (m, 2H), 3,60-3,25 (m, 8H), 2,95-2,79
(m, 1H), 1,84-1,54 (m, 6H), 0,92-0,91 (5, 9H) MS (M+H)" 504 LC/MS m/z =474 (M-+H)

EJEMPLO 26
(a) (R)-N-{(S)-1-Benzoxazol-2-carboml)-butil]-3-ciclo-
1lmetanosulfonil-2-{tetrahidropiran—4-1lamino)- 1onamida

C
@ﬂkx&@

Paso 1 Se disolvid (R)-2-ammno-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-
butil]-3-ciclopropilmetanosulfonil-propionamida {90 mg, 0,22 mmol, Ejemplo de Referencia

2P
2%
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11(f)} en dcido acético al 5% en acetomtnilo (10 ml) Se afiadi6 tetrahidro-4H-piran-4-ona
(110 mg, 1,1 mmol), seguida por cianoboroldruro de (poliestiriimetil)-trimetilamonio (107
mg, 1,1 mmol) La mezcla de reaccién resultante se agité durante cuatro horas y se filtré
luego con succién Se evaporaron los disolventes a alto vacio El residuo se disolvié en 5 ml
de diclorometano, se afladié Sihicycle Tnamine (940 mg, 2,2 mmol) y la mezcla de reaccién
se agitd durante cuatro horas Se filtré con succi6n y el filtrado se concentrd a presién
reducida para dar

-N-[(S)-1-(benzoxazol-2-11-mdroxi-meti])-butil]-3-cicl osulfoml-2-{tetralidro
piran-4-1lamino)-propionamida (89 mg, 0,18 mmol, 82%)
Paso 2 Se disolvié (R)-N-[(S)-1<(benzoxazol-2-11-lidroxi-metil)-butil]-3-
ciclopropilmetanosulfom]-2(te-trahidropiran-4-1lamino)-propionamida (89 mg, 0,18 mmol)
en 10 ml de diclorometano Se afiadi6 el peryodinano Dess-Martin (153 mg, 0,36 mmol) y la
mezcla de reacci6n resultante se agité durante dos horas La mezcla de reaccién se vertié en
una mezcla 1/1 de solucién saturada de bicarbonato de sodio y solucién saturada de tiosulfato
de sodio La fase acuosa se extrajo con diclorometano Las fases orgénicas reumdas se
lavaron con solucién saturada de bicarbonato de sodio y salmuera La fase orgénica se secd
con sulfato de magnesio y el diclorometano se evaporé a reducida. El producto bruto se
punficéd por cromatografia stibita (heptano/acetato de etilo 1/1 para la elucién) para dar

-N-[(S)-1-benzoxazol-2-carboml)}-butil]-3-cicl Imetanosulfon-11-2-(tetrahidropiran-4-
1lamuno)-propionamida (24 mg, 0,049 mmol, 27%) 'H NMR (CDCl;, 300 MHz) 8,29 (d, ] =
8,5 Hz, 1H), 7,93 (d, J = 8 Hz, 1H), 7,68 (d, ] = 8 Hz, 1H), 7,59-7,46 (m, 2H), 5,67 (m, 1H),
3,99-3,93 (m, 2H), 3,84 (dd, ] =9,5 Hz, 2,5 Hz, 1H), 3,56 (dd, ] = 14,5 Hz, 2,5 Hz, 1H),
3,42-3,33 (m, 2H), 3,24 (dd, ] = 14,5 Hz, 9,5 Hz, 1H), 3,02-2,99 (m, 2H), 2,78-2,71 (m, 1H),
2,13-2,07 (m, 1H), 1,95-1,78 (m, 3H), 1,55-1,41 (m, 5H), 1,23-1,16 (m, 1H), 1,00 (t, J=7,5
Hz, 3H), 0,81-0,74 (m, 2H), 0,48-0,43 (m, 2H)
LC/MS m/z = 492 (M+H)
(b) (R)-N-[1-(Benzoxazol-2-carboml)-butil]-2-ciclohexil-amino-3-cicl Imetanosulfoml-

propionamida

.
b,

we
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Procediendo de una manera similar al Ejemplo 26(a), pero utihzando ciclohexanona,
se prepard (R)-N-[1 xazol-2-carbonil)-butil]-2-
ciclohexilamino-3-ciclopropilmetanosulfoml-propionamida (predominantemente como un
solo diastereoisémero) 'H NMR (CDCl,, 300 MHz) 8,37 (d, J =8,5 Hz, 1H), 7,92 (d, J =8
Hz, 1H), 7,67 (d, J = 8 Hz, 1H), 7,59-7,36 (m, 2H), 5,65 (m, 1H), 3,79 (dd, J = 9,5 Hz, 2,5 Hz,
1H), 3,54 (dd, J = 14,25 Hz, 2,5 Hz, 1H), 3,24 (dd, ] = 14,25 Hz, 9,5 Hz, 1H), 3,02-2,95 (m,
2H), 2,49 (m, 1H), 2,12-2,07 (m, 1H), 1,96-1,17 (m, 15H), 0,98 (t, J = 7 Hz, 3H), 0,80-0,72
(m, 2H), 0,48-0,43 (m, 2H) LC/MS m/z =490 (M+H)

(c) (R)-N-[1-(Benzoxazol-2-carboml)-butil]-2-ciclohept-1lamino-3-cicl 1lmetanosulfonil-
propionamida

¢
va&@

Procediendo de una manera similar al Ejemplo 24(a), pero utilizando cicloheptanona
se prepard {R)-N-[1-(benzoxazol-2-carbom|}-butil]-2-ciclo-
heptilamino-3-ci¢cl 1lmetanosulfon:]l-propionamida. '"H NMR (CDCls, 300 MHZ) [8,36
(d, J=8,5 Hz), 8,28 (d, J = 8,5 Hz), 1H], [8,5 (dd, ] =8 Hz, 1Hz), 7,97 (dd, ] =8,5Hz, 1,5
Hz), 1H], [7,92 (d, ] = 8,5 Hz), 7,67 (d, ] = 8 Hz, 1H], 7,59-7,48 (m, 1H), [7,44 (ddd, ] =8
Hz, 7,5 Hz, 1Hz), 7,19 (ddd, J = 8 Hz, 7,5 Hz, 1Hz), 1H], [5,65 (m), 5,62 (m), 1H], [3,82 (dd,
] =10 Hz, 3 Hz), 3,75 (dd, ] =9 Hz, 3 Hz), 1H], [3,55 (dd, ] = 14,5 Hz, 3 Hz), 3,49 (dd, ) =
14,5 Hz, 3 Hz), 1H], 3,27 (dd, J = 14,5 Hz, 9 Hz, 1H),
3,03-2,96 (m, 2H), 2,72 (m, 1H), 2,14-2,05 (m, 1H), 1,91-1,39 (m, 16H), 1,23-1,17 (m, 1H),
[0,99 (t, J = 7,25 Hz), 0,98 (t, J = 7,25 Hz), 1H], 0,79-0,7 (m, 2H), 0,48-0,44 (m, 2H) LC/MS
m/z = 504 (M+H)
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(d) (R)-3-Femimetanosulfonil-N-[(S)-3-fem]-1-
tiazol-2-carbonil}-propil]-2-(tetrahi 1ran-4-1lamino)- ionamida

o

Pracediendo de una manera similar al Ejemplo 26(a), pero utilizando
(R)-2-amino-N-{(8)-1-(hidroxi-tiazol-2-1]-metil)-3-feml-propil}-3-feniimetanosulfonil-
propionamida {Ejemplo de Referencia 11(k)} se prepard

R)-3-femimetanosulfoml-N-[(8)-3-fem]-] -(tiazol-2-
carboml)-propil]-2-(tetrahidropiran-4-1lamino)-propionammda 'H NMR (CDCl,, 300 MHz)
8,27 (d, J =9 Hz, 1H), 8,06 (d, ] =3 Hz, 1H), 7,73 (d, J = 3 Hz, 1H), 7,47-7,39 (m, 5H),
7,25-7,11 (m, 5SH), 5,72 (m, 1H), 4,36 (d, ] = 14 Hz, 1H), 4,31 (d, ] = 14 Hz, 1H), 3,97-3,90
(m, 2H), 3,76 (dd, J = 9,5 Hz, 3 Hz, 1H), 3,40-3,31 (m, 3H), 3,01 (dd, ] = 14,5 Hz, 9,5 Hz,
1H), 2,76-2,62 (m, 3H), 2,51-2,40 (m, 1H), 2,22-2,09 (m, 1H), 1,87-1,75 (m, 2H), 1,53-1,38
(m, 3H)

LC/MS m/z = 556 (M+H)

(e) (R)-N-[(S}-1-(Benzoxazol-2-carbonil})-3-feml-
1}-3-cicl 1lmetanosulfonil-2-(tetrah iran-4-1lamino)propionamida

~ Lo

Procediendo de una manera similar al Ejemplo 26(a), pero utilizando
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(R)-2-amino-N-[(S)-1-(ludroxi-tiazol-2-11-metil)}-3-fenl-propil]-3-feniimetanosulfonil-
propionamida {Ejemplo de Referencia 11(j)}, se prepard

-N- 1-(benzoxazol-2-carbonil)-3-fenil-propil]-3-ciclo-propiimetanosul foml-2(tetralnd
ropiran-4-1lamino)propionanuda. '"H NMR (CDCl;, 300 MHz) 8,36 (d, ] =8,5 Hz, 1H), 7,92
(d, J = 8 Hz, 1H), 7,67 (d, ] = 8 Hz, 1H), 7,60-7,46 (m, 2H), 7,25-7,16 (m, 5H), 5,72 (m, 1H),
3,99-3,93 (m, 2H), 3,81 (dd, J = 9,5 Hz, 3Hz, 1H), 3,52 (dd, J = 14 Hz, 3Hz, 1H), 3,41-3,33
(m, 2H), 3,15 (dd, J = 14 Hz, 9,5 Hz, 1H), 3,01-2,70 (m, 2H), 2,81-2,70 (m, 3H), 2,53 (m,
1H), 2,27-2,23 (m, 1H), 1,94-1,44 (m, 5H), 1,22-1,17 (m, 1H), 0,80-0,74 (m, 2H), 0,47-0,42
(m, 2H) LC/MS m/z = 554 (M+H)"
(f) (R)-3-Ciclopropiimetanosulfoml-N-[1-(5-etil-

1,2 4-oxadiazol-3-carboml)-propil]-2-(tetmidropiran-4-1lamino)-propionamida

(o

Procediendo de una manera simular al Ejemplo 26(a), pero utihzando
(R)-2-amino-3-ciclopropilmetanosulfoml-N- {(S)-1-[(5-et1l-1,2,4-0xad1azol-3-11}-hidroxi-metil
]-propil}-propionarmida {Ejemplo de Referencia 11(h)}, se preparé

R)-3-ciclopropiimetanosulfom}-N-[1-(5-etl-1,2.4-
oxadiazol-3-carbom!)-propil]-2-(tetrahidropiran-4-1lamino)-propionamida 'H NMR (CDCl;,
300 MHz) [8,28 (d, J =8,5 Hz), 8,15 (d, J = 8 Hz), 1H], [5,40(m), 5,33(m), 1H], 3,99-3,95
(m, 2H), [3,90 (dd, J = 10 Hz, 3 Hz), 3,84 (dd, ] =9,5 Hz, 3 Hz), 1H], [3,55 (dd, ) =14 Hz, 3
Hz), 3,47 (dd, ] = 14 Hz, 11 Hz), 1H), 3,45-3,33 (m, 2H), 3,23 (dd, ] = 14 Hz, 10 Hz, 1H),
3,07-2,94 (m, 4H), 2,82-2,71 (m, 1H), 2,19-2,08 (m, 1H), 1,95-1,77 (m, 5H), 1,58-1,43 (m,
1H), 1,45 (1, ] = 7,5 Hz, 3H), 1,23-1,14 (m, 1H), [1,00 (t, J = 7,5 Hz), 0,97 (t, ] = 7,5 Hz),
3H]), 0,81-0,73 (m, 2H), 0,48-0,41 (m, 2H) LC/MS m/z = 457 (M+H)
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(g) (R)-3-Femlmetanosulfoml-N-[1-(3-feml-1,2 4-oxacdiazol-5-carboml)-propil]-2{tetrahidro-

1ran-4-1l-amino)-propionamida
SWUS
N 0
N i N
o) N-%

Procediendo de una manera similar al Ejemplo 26(a), pero utihizando
(R)-2-amino-N-{1-[mdroxi-(3-feml-1,2, 4-oxadiazol-5-11)-metil]-propil} -3-fenulmetanosulfonil
-propionamida {Ejemplo de Referencia 11(g)} sc prepard

-3-femimetanosulfomi-N-[1-(3-feml-1,2.4-
oxad1azol-5-carbonil)-propil]-2-{tetrahidropiran-4-1lamino jonamida 'H NMR (CDCl,
300 MHz) [8,15(d,J =8 Hz), 8,14 (d, ] = 8 Hz), 1H], 7,61-7,39 (m, 10H), [5,46(m),
5,40(m), 1H], 4,34-4,28 (m, 2H), 4,09-3,93 (m, 2H), [3,87 (dd, J =9,5 Hz, 3Hz), 3,81 (dd, ] =
9,5 Hz, 3 Hz), 1H], 3,41-3,32 (m, 3H), 3,16 (dd, J = 13,5 Hz, 10 Hz), 3,11 (dd, J =14 Hz, 9,5
Hz), 1H), 2,75-2,68 (m, 1H), 2,23-2,13 (m, 1H), 1,26-1,43 (m, 6H), 1,06-0,99 (m, 3H)
LC/MS m/z = 541 (M+H)

(h) (R)-N-[1-(3-Ciclopropil-1.2.4-oxadiazol-5-carboml)-propil]-3-femlmetanosulfomi-2-
tetrahi Iran-4-1lamino ionamida

o)

Procediendo de una manera similar al Ejemplo 26(a), pero utthzando
(R)-2-amino-3-fenilmetanosulfonl-N- {(S)-1-[(3-
ciclopropil-1,2,4-oxadiazol-5-11)-hudroxi-metil]-propil}-propionamida {Ejemplo de
Referencia 11(1)} se prepard (R)-N-[1-(3-cicl 1-1,2,4-oxadiazol-5-carbon-il

11]-3-fen1lmetanosulfonil-2-(tetrahidropiran-4-1lamino ionamida 'H NMR (CDCls,
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300 MHz) [8,19 (d, ] = 8,5 Hz), 8,11 (d, ] = 7,5 Hz), 1H], 7,46-7,40 (m, 5H), [5,33(m),
5,27(m), 1H], 4,55-4,35 (m, 2H), 3,99-3,95 (m, 2H), [3,88 (dd, J = 10 Hz, 3 Hz), 3,83 (dd, J =
9,5 Hz, 3 Hz), 1H], 3,44-3,34 (m, 3H), 3,18-3,07 (m, 1H), 2,78-2,67 (m, 1H), 2,24-2,17 (m,
1H), 2,15-2,08 (m, 1H), 1,89-1,72 (m, 3H), 1,55-1,43 (m, 2H), 1,20-1,11 (m, 4H), [0,98 (t, ] =
7,5 Hz), 0,97 (t, ] = 7,5 Hz), 3H]

LC/MS m/z = 505 (M+H)

EJEMPLO 27

(2) Acido {(R)-1-[1{benzotiazol-2-1]-ludroxi-metil)-
butilcarbamoil]-2-fenilmetanosulfonil-etil } -carbdmico-terc-butil-éster

A

N-Ciclohexilcarbodiimida-N'-metil-poliestireno (1,74 g, 3,4 mmol) suspendido en una
mezcla de diclorometano (10 ml) y dimetlformamida (2 ml) se traté con hidroxibenzotnazol
(391 mg, 2,89 mmol) y L-N-boc-bencilsulforulalanina (876 mg, 2,55 mmol) Esta mezcla se
agitd a la temperatura ambente durante 30 minutos, y se tratd luego con
2-amino-1-benzotiazol-2-1l-pentan-1-ol {400 mg, 1,7 mmol, Ejemplo de Referencia 17(d)}) v,
después de agitar durante dos horas més, la mezcla se tratd luego con Silicycle-Tnarmne (2,36
B 8,5 mmol) La mezcla de reaccidn se agité durante dos horas y se filtr6 luego El filtrado se
evapord para dar el compuesto del titulo (888 mg, 93%) LC/MS m/z = 562
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(b) Acido {(R)-1-[(S)-1-{benzoxazol-2-1i-lndroxi-metil)-butilcarbamoil]-2-fen)imetano-
sulfon:letl}-carbdmico-ferc-butil-éster

Procediendo de una manera similar al Ejemplo 27(a) antenor, pero utihzando
L-N-boc-bencilsulforulalanina (876 mg, 2,55 mol) y
(2S)-2-amino-1-benzooxazol-2-1l-pentan-1-ol {374 mg, 1,7 mmol, Ejemplo de Referencia
17(c)} se prepard dcido -1-[(S)-1 xazol-2-1l-hidroxi-metil
butilcarbamoil]-1-fenilmetanosulfoml-etil amico-terc-butil-éster (908 mg, 98%)

(c) Acido {(S)-1-[(S)-1-
carbdmico-ferc-butil-éster

Procediendo de una manera similar al Ejemplo 27(a) antenor, pero utilizando dumida
fijada a Resina (1,76 g, 3,4 mmol) suspendida en diclorometano (10 ml), hidroxibenzotriazol
(391 mg, 2,89 mmol), écido (25)-2-ferc-butoxicarbomlamino-3-tiofen-2-1l-propiénico (692
mg, 2,55 mmol), (25)-2-amino-1-benzooxazol-2-1l-pentan-1-ol {374 mg, 1,7 mmol, Ejemplo
de Referencia 17(c)} y Silicycle-Tnamine (2,36 g, 8,5 mmol), se preparé écido
{(S)-1-[(S)-1-(benzoxazol-2-1]-hidroxi-metil)-
butilcarbamoil]-2-tiofen-2-1l-etil} -carbémico-terc-butil-éster (790 mg, 1,67 mmol, 98%)
LC/MS m/z =562 (M+H)
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(d) Acido {(R)-1-[1-(benzotrazol-2-1l-hidroxi-metil)-
butilcarbamoil]-2-femilmetanosulfoniletil} -carbdmico-terc-butil-éster

o

Procediendo de una manera similar al Ejemplo 27(a) anterior, pero uthhizando dummda
fijada a Resina (741 mg, 1,26 mmol), hdroxibenzotriazol (144 mg, 1,07 mmol),
L-N-boc-bencilsulfonmlalamina (326 mg, 0,95 mmol), 2-amino-1-benzohazol-2-1l-pentan-1-ol
{150 mg, 0,63 mmol, Ejemplo de Referencia 17(d)} y Silicycle-Tnamme (2,36 g, 8,5 mmol)
se prepard icido -1-[1-(benzotiazgl-2-11-hidroxi-metl)-
butilcarbamoil}-2-feniimetanosulfoml-etil} -carbdmico-tere-butil-éster LC/MS m/z = 652
(M+H), que se utilizé sin punficacién ultenior
(e) Acido {(R}-1- 1-(benzoxazol-2-1]-hidroxi-mehl)-

butilcarbamoil]-2-feniimetanosulfomlenl }-carbdmico-terc-butil-éster

Procediendo de una manera sumilar al Ejemplo 27(a) antenor, pero utithzando dumida
fijada a Resmna (1,76 g, 3,4 mmol), hhdroxibenzotnazol (391 mg, 2,89 mmol),
L-N-boc-bencilsulfonilalamna (876 mg, 2,55 mmol),
(25)-2-amino-1-benzooxazol-2-11-pentan-1-o0l {374 mg, 1,7 mmol, Ejemplo de Referencia
17(c) y Silicycle-Tnnamine (2,36 g, 8,5 mmol) se prepard acido

carbdmico-terc-butil-éster LC/MS m/z = 546 (M+H), 490 (M = H-buteno), que se utihzé
directamente en la reaccién sigmente

>
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(f) Acido -1-[(S)}-1-(benzoxazol-2-1l-hidroxi-meti)-butilcarbamoil]-2-ciclopropiimetano-
sulforul-etil } -carbémico-terc-butil-éster

8=0

o c
A A o
4 I’r(‘*(@

Procediendo de una manera similar al Ejemplo 27(a) antenior, pero utiizando una
suspensién de dumida fijada a Resina (1,07 g, 1,82 mmol) en diclorometano (20 ml),
hidroxibenzotriazol (209 mg, 1,55 mmol) y dcido
(R)-2-terc-butoxicarbomlamino-3-ciclopropilmetanosulfonl-propidénico (420 mg, 1,365
mmol, Bjemplo de Referencia 22), (S)-2-amino-1-benzoxazol-2-1l-pentan-1-ol {200 mg, 0,91
mmol, Ejemplo de Referencia 17 (c)} y Silicycle-Tnamine (2,8 g, 9,1 mmol) se preparé dcido

R)-1-[(S)-1-(benzoxazol-2-1]-hidroxi-metil)-
butilcarbamoil]-2-cicl 1lmetanosulfomi-etl}-carbamico-terc-butil-éster (450 mg, 97%)
LC/MS m/z = 532 (M+Na), 510 (M+H), 454 (M+H-1sobuteno)
(8) Acido (R)-1-{1-[hidrox1-3-feml-1.2.4-oxadiazol-5-11
metil]-propilcarbamoil } -2-femlmetanosulfoml-etil)-carbdmico-terc-butil-éster

$§=0
5 &3
07 NN -
H o N~

Procediendo de una manera similar al Ejemplo 27(f) antenior, pero utihizando
L-N-boc-bencilsulfonilalanina y dcido (R)-2-ferc-butoxicarbomilamino-3-
femlmetanosulfonil-propiémco y (S)-2-amino-1-(3-feml{1,2,4joxadiazol-5-11)-butan-1-ol
(Ejemplo de Referencia 21) se prepard dcido (R)-1-{1-[mdroxi-3-fem!-1.2.4-
oxadiazol-5-11}metil]-

1lcarbamoil}-2-femimetanosulfonil-gtil Amico-terc-butil-éster, LC/MS m/z = 545
(M+Na), 467 (M+H-1sobuteno), 423 (M+H-Boc)
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(1) Acido ((R)-2-ciclopropilmetanosulfonil-1-{(S)-1-
5-etil-1.2.4-oxadiazol-3-11)-hidroxi-mehl]-
1lcarbamoil } -etil)-carbdmico-terc-butil-éster

0 c',fs? OH
A

Procediendo de una manera similar al Ejemplo 27(f) antenor, pero utlizando
2-amino-1-(5-etil-[1,2,4]-oxadiazol-3-1l-butan-1-ol (Ejemplo de Referencia 23), se prepard
icido ((R)-2-cicl \lmetanosulfoml-1-{(S)-1-[(5-etil-1.2 4-oxadiazol-3-11)-hidroxi-metil]-

ile 011} -etil)-carbémico-terc-butil-éster LC/MS m/z =497 (M+Na), 419
(M-+H-1sobuteno), 375 (M+H-Boc)
() Acrdo {(R)-1-[1-(benzoxazol-2-1l-hidroxi-meti
butilcarbamoil]-2-femilmetanosulfoml-etil co-terc-butil-éster

$=0

3 357

0N ,‘°
Sass

Procediendo de una manera similar al Ejemplo 27(f) antenor, pero utilizando
L-N-boc-bencilsulfomlalanina y (S)-2-amino-1-benzoxazol-2-1l-pentan-1-ol {Ejemplo de
Referencia 17(c)}, se prepard écido -1-[1-(benzoxazol-2-1l-hidroxi-metil}-
butilcarbamoil]-2-femlmetanosulfoml-etil } -carbdmico-tere-butil-éster LC/MS m/z = 546
(M+H), 490 (M+H-1sobuteno)
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(k) Acido {(R)-1-[(S)-1-(benzoxazol-2-1l-droxi-
metil)-3-feml-propilcarbamoil]-2-ciclopropil-
metanosulfoml-etil}-carbémico-terc-butil-éster

- f
Ay

Procediendo de una manera similar al Ejemplo 27(f) antenor, pero uhhizando
(25)-2-amuno-4-fenil-1-benzoxazol-2-1l-butan-1-ol, se prepard dcido
R)-1-[(S)-1{benzoxazol-2-1l-hidroxi-metil)-3-fenil-propilcarbamoil]-2-ciclopropilmetano-
sulfoml-etil}-carbimico-terc-butil-éster LC/MS m/z = 572 (M+H), 516 (M+H-1sobuteno)
() Acido 1-[(S)-1-(mdroxi-tiazol-2-1]-
metil)-3-fem!-propilcarbamoil]-2-femlmetanosulfoml-etil admico-terc-buhl-éster

C
Jv*'(} Y5

Procediendo de una manera similar al Ejemplo 27(f) antenior, pero utilizando
L-N-boc-bencilsulfonilalamna y (2S)-2-amino-4-fenil-1-tiazol-2-1l-butan-1-ol (Ejemplo de
Referencia 13) se preparé Acido {(R)-1-{(S)-1-(droxi-tiazol-2-1l-metl)-3-feml-

ilcarbamoil]-2-feniimeta-nosulfonil-etil} -carbdmico-terc-butil-éster LC/MS m/z =574
(M+H)

L35
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(m) Acido {(R)-1- 1-(benzoxazol-2-11-hidroxi-metil)-
butilcarbamoil]-2-cicl 1lmetanosulfonil-etil}-c 1co-ferc-butil-éster

AR

Procediendo de una manera similar at Ejemplo 27(f) anterior, pero utihizando
N-ciclohexilcarbodumida, N'-metil-poliestireno (1,07 g, 1,82 mmol) suspendido en
diclorometano (20 ml), hhdroxibenzotnazol (209 mg, 1,55 mmol), 4cido
(R)-2-terc-butoxicarbonilamino-3-ciclo-propiimetanosulfom1-propiémco (420 mg, 1,365
mmol, Ejemplo de Referencia 22), (S)-2-amino-1-benzoxazol-2-1l-pentan-1-ol {200 mg, 0,91
mmol, Ejemplo de Referencia 17(c)} y Silicycle-Tnamine (2,8 g, 9,1 mmol), se prepar icido

-1- 1-(benzoxazol-2-11-mdroxi1-metil)-
butilcarbamoil]-2-cicl ilmetanosulfonil-etil} -carbdmico-terc-buhl-éster (450 mg, 0,88
mmol, 97%) LC/MS m/z = 532 (M+Na, 510 (M+H), 454 (M+H-1s0buteno)
(n) Acido
femimetanosulfoml-etil)-carbdmico-terc-butil-éster

én
A
O

Procediendo de una manera similar al Eyemplo 27(m) anterior, pero uhhzando
L-N-boc-bencilsulfonilalanina y (S)-2-amino-1-(3-feml-[ 1,2,4]oxad1azol-5-11)-butan-1-o0l
(Ejemplo de Referencia 21) se preparé acido

1-{1-[hidroxi(3-fenil-1,2 4-oxadiazol-5-11)-metil-
-propilcarbamoil}-2-femimetanosulfontl-etil amico-terc-butil-éster LC/MS m/z = 545
(M+Na), 467 (M+H-1sobuteno), 423 (M+H-Boc)
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(0) Acd 2-ciclopropilmetanosulforml-1-{(S)-1-[(5-
ehl-1.2 4-oxadiazol-3-11)-lndroxi-metil}-
ropilcarbamoil}-etil)-carbdmico-terc-butil-éster

Procediendo de una manera similar al Ejemplo 27(m) antenior, pero utihizando
(S)-2-amino-1-(5-et1l-[1,2,4]oxadiazol-3-11)-butan-1-ol, se prepard Acido
{{(R)-2-ciclopropiimetanosulfoml-1-

-1-{(5-etl-1.2 4-oxa-diazol-3-11}-hidroxi-menil]-propilcarbamoil } -etil}-carbdmico-terc-but
il-éster LC/MS m/z = 497 (M+Na), 419 (M+H-1sobuteno), 375 (M+H-Boc)
(p) Aado 1-[1- xazol-2-1l-hdroxi-menl)-
butiicarbamoil]-2-feniimetanosulfoml-etil} -carbadmico-ferc-butil-éster

o 2 oH
ey

Procediendo de una manera sirmlar al Ejemplo 27(m) antenor, pero utilizando
L-N-boc-bencilsulfomlalanina y (S)-2-amino-1-benzoxazol-2-1l-pentan-1-o01 {200 mg, 0,91
mmol, Eyemplo de Referencia 17(c)} se prepard icido

-1-[1-(benzoxazol-2-11-hidroxi-metil)-butil-
carbamoil]-2-femimetanosulfoml-etil} carbdmico-terc-butil-éster LC/MS m/z = 546 (M+H),
490 (M+H-1s0buteno)
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(@ Acido {(R)-1-[(S)-1-{benzoxazol-2-1l-ldroxi-
metil)-3-feml- ilcarbamoill-Z2-ciclo 11-
metanosulfon-il-etil} -carbimico-ferc-butl-éster

i
ANy

Pracediendo de una manera sinular al Ejempla 27(m) antenor, pero utihizando
(2S)-2-amino-4-fenil-1-benzoxazol-2-1l-butan-1-ol, se prepard fcido
-1-[(S)-1-(benzoxazol-2-1l-hidroxi-metl}-3-feml-
ilcarbamonl])-2-ciclopropiimetanosulfonil-ehl} -carbdmico-terc-butil-éster LC/MS m/z =
572 (M+H), 516 (M+H-1s0buteno)
() Acido {(R)-1-[(S)-1-(droxi-hazol-2-1l-mehl)-3-
feml-propilcarbamoil]-2-feniimetanogulfoml-etil} -carbdmico-terc-butil-éster

o 9 oH
1 ,Qr:.' o

Procediendo de una manera similar al Ejemplo 27(m) anterior, pero utihzando
L-N-boc-metilsulfomlalanina y (2S)-2-amino-4-feml-1-tazol-2-1l-butan-1-ol (Ejemplo de
Referencia 13) se preparé icido -1-{(S)-1-{tndroxi-t1azo}-2-1l-met1])-3-feml-

ropilcarbamol]-2-femimeta-nosulfonil-etil} -carbémico-fere-butil-éster LC/MS m/z =574

(M+H)
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(s) Acido ((R}-2-femimetanosulforul-1-{(S}-1-[(3-

ciclo-nronil-1,2 4-oxediazol-5-11)-hidroxi-metil]- 1-carhamoil}-etil)-carbémico-ter

c-buhl-éster

n\jﬁp"
SR Ca
Procediendo de una manera similar al Ejemplo 27(m) antenor, pero utilizando
L-N-boc-bencilsulfonilalanina y (S)-2-amuno-1-(3-ciclopropil-1,2,4-oxadiazol-5-11)-
butan-1-ol (Ejemplo de Referencia 14) se prepard dcido
-2-feniimetanosulfoml-1-{(S)-1-[(3-ciclopropil-
1,2 4-oxadiazol-5-11)-hidroxi-metil]-propilcarbamoil } -etl)-carbimico-terc-butil-éster

EJEMPLO 28

N-[ 1-(Benzoxazol-2-carbonil)}-butil]-2-[ciclopropil-
metl-(tetrahidropiran-4-1imeti])-amino]-3-femlmetano-sul fonl-propionamida

M
Yy

Paso 1 Se disolvié (R)-2-amino-N-[1-(benzoxazol-2-11-hidroxi-metil)-

butil]-3-fenilmetanosulfonil-propionarmda {200 mg, 0,448 mmol, Ejemplo de Referencia

11{(1)} en &cido acénco al 5% en acetonitrilo (10 ml) Se afiadié

tetrahidropiran-4-carbaldehido (51 mg, 0,448 mmol) y la mezcla de reaccion se agité durante
16 horas (Se afiadid cianoborohidruro de (poliestinlmetil)trimetilamomio (218 mg, 0,896

mmol) y 1a mezcla de reaccién se agité durante tres horas Se afiadié

ciclopropanocarbaldehido (157 mg, 2,24 mmol) y se continud la agitacién durante tres horas

La mezcla se filtrd con succidn y el filtrado se concentrd a alto vaclo
Paso 2 El residuo se disolvid en 10 ml de diclorometano Se afiadié el peryodinano

285
22
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Dess-Martin (380 mg, 0,896 mmol) y la mezcla de reaccién resultante se agité durante dos
horas Se vertid la mezcla de reaccion en una mezela 1/1 de solucidn saturada de bicarbonato
de sodio y solucién saturada de tiosulfato de sodic La fase acuosa se extrajo con
diclorometano Las fases orgénicas reunidas se Javaron con solucién saturada de bicarbonato
de sodio y salmuera. La fase orgimca se seco con sulfato de magnesio y el diclorometano se
evapord a presion reducida. El producto bruto se punfic6 por cromatografia sibita
(hepiano/acetato de etilo 2/1, seguido por heptano/acetato de etilo 1/1 para la elucién) para dar

-N-[1-(benzoxazol-2-carbomi}-butil]-2-[cicl 1l-
metil-(tetrahidropiran-4-1imetil)-amino]-3-ferulmetano-sulfonil-propionamida como una
mezcla de diastereo-1sdmeros (83 mg, 0,139 mmol, 31%) LC/MS m/z = 596 (M+H), tiempo
de retencién 3,84 (método C)

EJEMPLO 29

(a) (R)-N-]1-(benzotiazol-2-11-mdroxi-mehl}-butil]-2-dibencilamino-3-feniimetanosul fonil-

@%

Se disolvié (R)-2-amino-N-[1-(benzotiazol-2-1l-hudroxi-
meul)-bunl]-3-femimetanosulfonil-propionamida (50 mg, 0,11 mmol, Ejemplo de Referencia
11(a)} en una mezcla de acetomtnlo (5 ml) y &cido acéhico (1 ml) Se afladieron benzaldehido
(56 ul, 0,55 mmol, 5 equivalentes) y cianoborohidruro fiyado a resina (54 mg, 0,22 mmol, 2
equivalentes) La mezcla de reaccién se agité durante una noche, se filtré con succién y el
filtrado se evapord para dar la (R)-N-[1-(benzotiazol-2-11-hidrox1-met:}-butii]-2-
dibencilamino-3-fenilmetanosulfonil-propionamida que se utilizé sin punficacién ultenor en
la preparacién del Ejemplo 18(c)
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(b) (R)-N-[ 1-(Benzotiazol-2-1l-hidroxi-metil
butil}-3-fenmimetanosulfoml-2 {tetrahy iran-4-1lamino ionamida

O

Pracediendo de una manera simular al Ejemplo 29(a) antenor, pero utilizando
tetrahidro-4H-piran-4-ona (51 gl, 0,55 mmol, 5 equivalentes) se preparé
-N-{1 tiazol-2-1l-hidroxi-metil}-butil]-3-
feniimetano-gulfom!-2-(tetrahidropiran-4-1lamino)-propionamida LC/MS m/z = 546 (M+H)

EJEMPLO 30
(a) (RY-N-[1-(Benzotiazo|-2-1l-hidroxi-metil}-bunl)-2-1 ilamino-3-femimetanosulforl-
propionamida
A S X
N y
PR
Se disolvié

(R)-2-amino-N-[ 1(benzotiazol-2-1l-hidroxi-metil)-butil]-3-feniimetanosulfonilpropionamida
{50 mg, 0,11 mmol, Ejemplo de Referencia 11(a)} se disolvié en una mezcla de acetomtnlo
(5 ml) y écido acético (1 ml) Se afadieron acetona (500 ul) y cianoborohidruro fijado a
Resina (54 mg, 0,22 mmol, 2 equivalentes) La mezcla de reaccién se agitd durante una
noche, se filtré con succién y se concentrd a vacio El residuo se disolvié en diclorometano y
se afladié AP Tnsamine (Argonaut Technology) (550 mg, 1,2 mmol) La mezcla se agité
durante dos horas, se filtré con succidn y el filtrado se concentrd a vacio para dar
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-N-[1-(benzotiazol-2-1l-hidroxi-metil}-butil]-2-1 1lamino-3-femimetanosulfonil-
propionamida (30 mg, 0,06 mmol, 54%) LC/MS m/z = 504 (M+H)
1-Benzotazol-2-11-hidroxi-metil}-butil

6,s=§ OH
~N ‘ S
I o N

Procediendo de una manera similar al Eyemplo 30(a) anterior, pero utilizando solucién
de formaldehido (75 ul, 1 mmol, solucién acuosa al 37% p) se preparé
R)-N-[1-benzotiazol-2-1l-hidroxi-metil}-butil]-2-dimetilamino-3-feniimetanosulfonil-
propionamida (30 mg, 54%) LC/MS m/z =490 (M+H)

EJEMPLO 31

(a) (R)-N-[(S)-1-(Benzoxazol-2-1l-lidroxi-metil)-
buti]]-3-feniimetanosulfonil-2-(tetrahu 1ran-4-1lami-no)- 1onamida

0

O

N N
o] r N
Una solucién de

(R)-2-amino-N-[(S)-1-(benzoxazol-2-11-hidroxi-metil)-butil]-3-fenilmetanosulfonl-
propionamida {100 mg, 0,22 mmol, Ejemplo de Referencia 11(c)} en una mezcla de
acetomtrilo (5 ml) y dcido acético (1 ml) se tratd con tetrahidro-4H-piran-4-ona (101 pl, 1,1
mmol) Después de agitar a la temperatura ambiente durante tres horas, ia mezcla se traté
luego con cianoborohidruro fijado a Resina (108 mg, 0,44 mmol) y se continué la agitacién
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durante una noche La mezcla de reaccién se filtrd y se evapord el filtrado El residuo se
disolv16 en diclorometano (10 ml) y la solucién se traté con Silicycle-Triamine (611 mg, 2,2
mmol), se agité luego durante dos horas y se filtré después La solucién de

N- 1-(benzoxazol-2-1l-hidroxi-metil)-butil]-3-
feniimetanosulfoml-2-(tetrahidropiran-4-1lamino 1onamida se utihzé directamente en la
preparacién del Ejemplo 20(b)

femimetanosulfonil- 1onamida

Procediendo de una manera sirmlar al Bjemplo 31(a) anterior, pero utilizando
1-metil-4-pipenndona (136 pl, 1,1 mmol) se prepard
-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil}-butil]-2-
1-metil-pipendin-4-1lamino)}-3-femimetanosulfoni]- onamida que se utilizd
directa-mente en la preparacién del Ejemplo 19(b)
(c) (R}-N- 1-(Benzoxazol-2-1l-hidroxi-meti])-butil]-2-(bis-tiofen-2-1lmetil-amino)-3-feml-

metanosulfoml-propionamda

Procediendo de una manera similar al Ejemplo 31(a) anterior, pero utihizando
2-trofenocarboxaldehido (20 pl, 0,22 mmol) se prepard
-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-butil]-2-
15-tiofen-2-1lmetil-amino)-3-femimetanosul foml-propionamida, que se utiliz6 directa-mente
en la preparacién del Ejemplo 19(c)
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(d) (R)-N-[(S)-1-(Benzoxazol-2-1]-lidroxi-metil)-
butil]-2-dibencilamino-3-feniimetanosulfonil- jonamida

oFp
S

Procediendo de una manera similar al Ejemplo 31(a) antenor, pero utihzando
benzaldehido (22 pl, 0,22 mmol) se prepard

propionamida, que se utilizé directamente en la preparacién del Ejemplo 19(d)
(e) (S)-N-[(S)-1-(Benzoxazol-2-1]-hidroxi-metil

butil]-2-(tetrahidropiran-4-1lamno)-3-tiofen-2-1l-pro-pionamida

\\

L E
H
o =0
Procediendo de una manera similar al Ejemplo 317(a) [sic] antenor, pero utilhizando
(S)-2-amino-N-[(S)-1<(benzoxazol-2-1l-hidroxi-metil)-butil]-3-tiofen-2-1l-propionamida {82
mg, 0,22 mmol, Ejemplo de Referencia 11(b)} y tetrahidro-4H-piran-4-ona (101 ul, 1,1
mmol) se prepard (S)}-N-[(S)-1-(benzoxazol-2-11-mdroxi-metil)-butil]-2-

tetrahidropiran-4-1lamino)-3-tiofen-2-11-propionamida, que se utilizé6 directamente en la
preparactén del Ejemplo 19(e)




Procediendo de una manera similar al Ejemplo 31(a) antenor, pero utilizando
(S)-2-amino-N-[(S)-1-(benzoxazol-2-11-droxi-metl)-butil]-3-tiofen-2-11-pro-pionamida {82
mg, 0,22 mmol, Ejemplo de Referencia 11(b)} y acetona (100 pl), se preparéd

-1-(benzoxazol-2-11-hidroxi-metil}-butil

Procediendo de una manera sumular al Ejemplo 31(a) antenor, pero utilizando acetona
(500 pl) se prepard (R)>-N-[(S}-1-(benzoxazo)-2-1]-hidroxi-met)}-butil]-2-
1sopropilamino-3-femimetanosulfoml-propionamida (30,5 mg, 29%) LC/MS m/z = 488

(M+H)
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EJEMPLO 32

(a) (R)-N-[1-(Benzotiazol-2-1l-lidroxi-metil
butil]-3-fen1imetanosulfonil-2-(tetrahidropiran-4-1lamino)- 1onamida

Una solucién de (R)-2-amino-N-[ 1-(benzotiazol-2-1]-hidroxi-metil)-
butil]-3-femlmetanosulfoml-propionamida {100 mg, 0,22 mmol, Ejemplo de Referencia
11(a)} en una mezcla de acetonitrilo y dcido acético (10 mi, 95 5, v/v) se traté con
tetrahidro-4H-piran-4-ona (101 Wi, 1,1 mmol) y cianoboromdruro fijado a Resina (108 mg,
0,44 mol) Esta mezcla se agité a la temperatura ambiente durante una noche y se evaporé
luego El residuo se disolvié en diclorometano y la solucién se traté con Silicycle Triamine
(611 mg, 2,2 mmol), se agit6 luego a la temperatura ambiente durante dos horas y se filtré
después El filtrado se evapord para dar {R)-N-[1-(benzotiazol-2-1l-hidroxi-metil)-butil]-3-
fenilmetano-sulfonil-2-(tetrahidropiran-4-1lamino)-propionamida. LC/MS m/z = 546 (M+H),
que se utthzé directamente en la preparacién del Ejemplo 18(b)

(b) (R)-N-[(S)-1-(Benzoxazol-2-1l-lidroxi-metl
butil]-3-fenilmetanosulfoml-2-(tetrahidropiran-4-1lamino)-propionamida

Y Y

Procediendo de una manera similar al Ejemplo 32(a) anterior, pero utlizando
(R)-2-amuno-N-[(8)- 1 -(benzoxazol-2-1l-hidroxi-met1l)-butil]-3-ferulmetanosulf-onil-
propionamida {98 mg, 0,22 mmol, Ejemplo de Referencia 11 8c)} se prepard

-N-[(S)-1-{benzoxazol-2-1l-hidroxi-metil)-butil]-3-
ferlmetanosulfom1-2-(tetrahidropiran-4-ilamino)-propionarmda LC/MS m/z = 530 (M+H),
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que se utilizé directamente en la preparacidn del Ejemplo 19(a)
(c) (R)-N-[(S)-1-(Benzoxazol-2-1-hidroxi-metil)-
butil]-3-feniimetanosulfom]-2-(tetrahidropiran-4-1lami-no lonamida

s
SRS

Procediendo de una manera similar al Ejemplo 32(a) anterior, pero utihizando
(R)-2-amino-N-[(S)-1-(benz-oxazol-2-1l-hidroxi-metil)-buti]]-3-femimetanosul fonl-
propionamida {Ejemplo de Referencia 11(c)} se prepard

-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-butil]-3-
femimetanosulfonil-2-(tetrahidropiran-4-1lamino)-propionamida (106 mg, 91%) LC/MS m/z
= 530 (M+H)

(d) (R¥:-N-[(S)-1-(Benzoxazol-2-1l-hidroxi-metil)-
butil]-2-[(2-metoxi-eti])}-(tetrahidropiran-4-i1l)-amino]-3-femlmetanosul fom]-
propionamida

Procediendo de una manera similar al Eyemplo 32(a) antenor, pero utihzando
(R)-N-[(S)-1-(benzoxazol-2-1]-hidroxi-metil)-butiI]-3-
fenilmetanosulfomi-2-(tetrahidropiran-4-1lamio)-propionamida {53 mg, 0,1 mmol, Ejemplo
de Referencia 32(c)} y 2-metoxietanal (53 mg, 0,55 mmol) se preparé

R)-N-[(S}-1-(benzoxazol-2-11-hidroxi-metil}-butil]-2-
2-metoxi-etil)-(tetrahidroprran-4-11}-amino]-3-femilmetanosulfonl-propionamida (56 mg,
95%)
LC/MS m/z = 588 (M+H)
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(e) (R)-N-[(S)-1-(Benzoxazol-2-1l-hudrox1-metil}-
butil]-2-ciclohexilamino-3-fenilmetanosul fonil- 1onamada

Procediendo de una manera similar al Ejemplo 32(a) antenor, pero utilizando
(R)-2-amino-N-[(S)- 1 -(benz-oxazol-2-1l-hidrox1-metil}-butil } -3-fenilmetanosul fom]-
propionamida {49 mg, 0,11 mmol, Ejemplo de Referencia 11(c)} y ciclohexanona (52 yl, 0,5
mmol) se prepard (R}-N-[(S)-1-(benzoxazol-2-11-hidroxi-metil}-butil]-2-
ciclo-hexilamino-3-feniimetanosulfonil-propionamida (48 mg, 83%)

®

Procediendo de una manera similar al Ejemplo 32(a) anterior, pero utihzando
(R)-2-amino-N-[(S)-1-(benz-oxazol-2-1l-hidroxi1-metil)-buti]]3-femlmetanosulfonl-
propionamida {49 mg, 0,11 mmol, Ejemplo de Referencia 11(d)} y formaldehido (75 pl, 1

mmol, 37% p en agua), se preparé N-[(S)-1 xazol-2-1]-hidroxi-metl}-butil]-2-
dimetilamino-3-femiimetanosulfonl-propionamida (10 mg, 19%) LC/MS m/z =474 (M+H)
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EJEMPLO 33

Los compuestos sigwentes de Férmula I se proporcionaron por los métodos descntos
en la Sohicitud
(a) N-Cianometil-3-ciclohexil-propionamida

L

o

'HNMR (CDCl;) 6,22 (br s, 1H), 4,20 (s, 2H), 2,23 (m, 2H), 1,65 (m, 5H), 1,50 (m, 2H),
1,10-1,30 (m, 4H), 0,90 (m, 2H), LC-MS t=3,67 min, 193,0 (M-1), 195,1 (M+1) MS API
150EX (LC Aglent 1100Senes Columna Phenomenex, 5u ODS3 100A 100X3mm
Caudal 2 ml/min Gradiente de dos disolventes Disolvente A 99% agua, 1% acetomtnlo,
0,1% AcOH Dasolvente B, 99% acetonitrilo, 1% agua, 0,1% AcOH Gradiente desde 100%
A,0%Ba0% A, 100% B desdet=0at=6 min El gradiente volvid luego a 100% A, 0% B
desdet=7at=15 min)
(b) N-Cianometil-3-(2-difluorometoxi-feniimetanosulfonil)-propionarmda

F,HCO

'H NMR (CDCl;) 7,52 (d, 1H, J=8 Hz), 7,43 (1, 1H, ] = 8 Hz), 7,29 (d, 1H, J =8 Hz), 7,20
(d, 1H, ] = 8 Hz), 6,40 (m, 1H), 4,41 (s, 2H), 4,16 (d, 2H, J = 6 Hz), 3,72 (s, 1H), 3,34 (1, 2H,
J =8 Hz), 2,77 (t, 2H, ] = 8 Hz), LC-MS t= 3,02 mn, 331,1 (M-1), 333,1 (M+1) MS API
150EX (LC Agilent 1100Senies Columna Phenomenex, 5u ODS3 100A 100X3mm
Caudal 2 ml/min Gradiente de dos disolventes Disolvente A 99% agua, 1% acetonitrilo,
0,1% AcOH Disolvente B, 99% acetonitrilo, 1% agua, 0,1% AcOH Gradiente desde 100%
A,0%Ba0%A, 100% B desdet =0 at=6 min El gradiente volvi6 luego a 100% A, 0% B
desdet=7at=15 mn)
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(c) Acido 3-(3-ciclohexil-propionilamino)-2-oxo-5-feml-pentanoico-tiazol-2-1lamda
SN '8 W

Datos [sic] para el compues-to tal como se representa y para sus formas de enol e hidrato
LC-MS t=4,74 min, 426,4 (M-1), 428,2 (M+1), 4,97 mun, 426,2 (M-1), 428,2 (M+1), 5,57
min, 426,3 (M-1), 427,9 (M+1) MS API 150EX (LC Agilent 1100Senes Columna
Phenomenex, 5u ODS3 100A 100X3mm Caudal 2 ml/min Gradiente de dos disolventes
Disolvente A 99% agua, 1% acetomitnilo, 0,1% AcOH Disolvente B, 99% acetonitrilo, 1%
agua, 0,1% AcOH Gradiente desde 100% A, 0% B a 0% A, 100% B desdet=0at=6 min
El gradiente volvié luego a 100% A, 0% B desdet =7 at= 15 min)

(d) 3-Ciclohexil-N-(1-formil-3-fem|-propi])-propionammda

SUUTEY

LC-MS t=4,57 min, 300,4 (M-1), 302,3 (M+1) MS API 150EX (LC Agilent 1100Senes
Columna Phenomenex, 5Su ODS3 100A 100X3mm Caudal 2 mli/min Gradiente de dos
disolventes Dhsolvente A 99% agua, 1% acetomtnlo, 0,1% AcOH Disolvente B, 99%
acetonitnlo, 1% agua, 0,1% AcOH Gradiente desde 100% A, 0% B a 0% A, 100% B desde t
=0at=6 mn El gradiente volvié luego a 100% A, 0% B desdet=7at=15 mm)

(P) [s1c] 3-(2-Darfluorometoxi-fenilmetanosulfom!}-N-[(S)-1-(5-et1l-[1,3,4loxadiazo]-2-

carbomii)-propil]-propionamida
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LC-MS Ry=2,32 min, 480,3 (M+1), 482,2 (M+23) MS API 150EX (LC Agilent
1100Senes Columna Phenomenex, 5u ODS3 100A 100X3mm Caudal 2 ml/min Gradiente
de dos disolventes Disolvente A 99% agua, 1% acetomtnlo, 0,1% AcOH Disolvente B, 99%
acetonitnlo, 1% agua, 0,1% AcOH Gradiente desde 100% A, 0% B a 0% A, 100% B desde t
=0at=2,5mmn El gradiente volvié luego a 100% A, 0% B desde t=3,0 a t =3,5 min)

(g) N-[(S)-1-(Benzooxazol-2-carbom-propil]-2{2-ciano-femlamino)-3-ciclohexil-

T

'H NMR (CDCl3) 7,83 (d, 1H, J = 8 Hz), 7,59 (d, 1H, J = 8 Hz), 7,43-7,58 (m, 2H), 7,02-7,25
(m, 4H), 6,59 (t, 1H, ] = 8 Hz), 6,49 (d, 1H, ] = 8 Hz), 5,40-5,47 (m, 1H), 4,77 (m, 1H),
3,83-3,88 (m, 1H), 2,12-2,22 (m, 1H), 1,85-2,00 (m, 2H), 1,55-1,83 (m, 8H), 1,12-1,35 (m,
4H), 0,95-1,10 (m, 3H), LC-MS t=2,97 mun, 457,5 (M-1), 459,3 (M+1), 481,4 (M+23) MS
API 150EX (LC Aglent 1100Senes Columna Phenomenex, 5u ODS3 100A 100X3mm
Caudal 2 ml/min Gradiente de dos disolventes Disolvente A 99% agua, 1% acetonitnlo,
0,1% AcOH Disolvente B, 99% acetomitrilo, 1% agua, 0,1% AcOH Gradiente desde 100%
A,0%Ba0%A, 100% B desdet=0at=2,5min El gradiente volvié luego a 100% A, 0%
B desdet=3,0at=3,5 min El gradiente se mantuvo después a 100% A, 0% B desde t=13,5
a5 min)

(h) N-Cianometl-3-ciclohexil-2-{4-metox1-fenox1)-propionemida (Compuesto 1), 'H NMR
(CDCly) 7,42-7,36 (m, 5H), 6,90 (t, 1H), 4,55 (d, 1H), 4,51 (d, 1H), 4,22 (dd, 1H), 4,16 (dd,
1H), 4,00 (t, 1H), 1,70-0,80 (m, 13H), MS (M'+1) 301

(1) 2-Benciloxi-N-cianomefil-3-ciclohexil-propionamda (Compuesto 2)
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utihizando [sic] dcido 2(R)-beneiloxi-4-fenil-butirico como material de partida. "H NMR
(CDCl;) b 6,84-6,80 (m, 4H), 6,75 (t, 1H), 4,55 (dd, 1H), 4,24 (dd, 1H), 4,12 (dd, 1H), 3,78
(s, 3H), 1,80-0,85 (m, 13H), MS (M-1) 315

() (R)-N-[(S)-1{1-benzooxazol-2-1l-metanoil)-butil]-2-

benciloxi-3-femlmetanosulfon lpropjonamida (Compuesto 3), '"H NMR (CDCls) 7,89 (d,
1H), 7,68 (d, 1H), 7,60-7,32 (m, 13H), 5,70 (m, 1H), 4,79 (d, 1H), 4,77 (d, 1H), 4,53 (dd, 1H),
4,33 (d, 1H), 4,30 (d, 1H), 3,38 (dd, 1H), 3,25 (dd, 1H), 2,15-2,05 (m, 1H), 1,84-1,75 (m,
1H), 1,45-1,30 (m, 2H), 0,93 (t, 3H), MS (M'+1) 535, (M-1) 533,

R)-N-[(S)-1-(1-b xazol-2-11-metanoi] 1l]-2-
metoximetoxi-3-femlmetanosulfom!-propionamida (Compuesto 9), 'H NMR (DMSO) 8,87
(dd, J=6,91 Hz, 1H), 7,99 (d, ] = 7,91 Hz, 1H), 7,89 (d, J = 8,15 Hz, 1H), 7,64 (t, ] = 8,1 Hz,
1H), 7,54 (t, J = 8,1 Hz, 1H), 7,4-7,3 (m, 5H), 5,3-5,2 (m, 1H), 4,7-4,65 (m, 1H), 4,65-4,63
(m, 2H), 4,55-4,50 (m, 2H), 3,53-3,26 (m, 2H), 3,34 (s, 3H), 2,11-1,98 (m, 1H), 1,89-1,69 (m,
1H), 0,97 (t, J = 7,15 Hz, 3H), MS 473 (M+1), 497 (M+23),

(1) (S:N-[(S)-1-(1-benzooxazol-2-11-metanoil)-butil]-2-hidroxi-3-feml-propionamida
(Compuesto 10),

(m) (R)-N-[(S)-1-(1-benzooxazol-2-1l-metano1] 1]-3-
femimetanosulfoni]-2-trusopropilsilamloxi-propionamida (Compuesto 12), '"H NMR (CDsCl)
7,93 (d, ] = 8,15 Hz, 1H), 7,6 (d, ] = 8,1 Hz, 1H), 7,6-7,4 (m, 3H), 7,4-7,3 (m, 5H), 5,85-5,73
(m, 1H), 4,85-4,74 (m, 1H), 4,5-4,3 (m, 2H), 3,47-3,35 (m, 2H), 2,35-2,15 (m, 1H), 2,15-1,95
(m, 1H), 1,3-0,8 (m, 24H), MS 609,4 (M+23),

(n) (RY-N-[(S)-1{1-benzotiazol-2-1l-metanoil)-propil]-2-lidroxi-3-feniimetanosulfonil-
propionamida (Compuesto 13), '"H NMR (CD;Cl) 8,21 (d, J =8,67 Hz, 1H), 7,98 (d, ] = 8,6
Hz, 1H), 7,7-1,55 (m, 3H), 7,45-7,3 (m, 5H), 5,8-5,7 (m, 1H), 4,75-4,6 (m, 1H), 4,4-4,3 (m,
2H), 4,08 (br, 1H), 3,62-3,5 (m, 1H), 3,3-3,1 (m, 1H), 2,3-2,15 (m, 1H), 2,05-1,9 (m, 1H),
0,997 (t, ] = 7,4 Hz, 3H), MS 469,2 (M+23),

(o) -2-hidroxi-3-femlmetanosulfonil-N-

propionamida (Compuesto 16), '"H NMR (CD;Cl) 9,35 (dd, J = 4,93 Hz, ] = 1,72 Hz, 1H),
8,14 (dd, J =1,72 Hz, ] = 8,39 Hz, 1H), 7,69 (dd, ] = 4,93 Hz, ] = 8,39 Hz, 1H), 7,65 (d, ] =
7,6 Hz, 1H), 7,5-7,36 (m, 5H), 6,04-5,96 (m, 1H), 4,75-4,63 (m, 1H), 4,45-4,3 (m, 3H), 3,53
(dd, J=2,48 Hz, ] = 14,85 Hz, 1H), 3,22 (dd, J = 14,82 Hz, ] = 2,48 Hz, 1H), 2,2-2,07 (m,
1H), 1,85-1,65 (m, 1H), 1,6-1,2 (m, 2H), 0,93 (t, J = 7,18 Hz, 3H), MS 403,6 (M-1), 428
(M+23),

(p) Acido (S)-3-((R)-2-ludroxi-3-feniimetanosulfoml-

propano;lamino)-2-oxo-pentanoico-bencilarmda (Compuesto 18), 'H NMR (CDsCI)
7,45-1,25 (m, 10H), 5,34-5,26 (m, 1H), 4,7-4,6 (m, 1H), 4,47 (d, J = 6,18 Hz, 2H), 4,4-4,3 (m,
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2H), 4,15-4,05 (m, 1H), 3,55-3,45 (m, 1H), 3,25-3,13 (m, 1H), 2,2-2,0 (m, 1H), 1,8-1,6 (m,

1H), 1,61 (s, 2H), 0,95 (J = 6,91 Hz, 3H), MS 469,2 (M+23),

(@ R)-N-[(S)-1-1-benzooxazol-2-11-metanoil)-propil}-3-[2-(1,1-difluoro-metoxi
femImetanosulfoni]]-2-hi-droxi-propionannda (Compuesto 21), '"H NMR (CD;Cl)
1,91 (d, J=7,91 Hz, 1H), 7,75 (d, ) = 7,9 Hz, 1H), 7,7-7,2 (m, 6H), 6,63 (1, J = 73,41
Hz, 1H), 5,7-5,58 (m, 1H), 5,4-5,29 (m, 1H), 4,7-4,6 (m, 1H), 4,51 (s, 2H), 4,19 (br,
1H), 3,72-3,63 (m, 1H), 3,35-3,2 (m, 1H), 2,3-2,0 (m, 1H), 2,0-1,7 (m, 1H), 0,99 (t,J
= 6,9 Hz, 3H), MS 495,5 (M-1), 497,2 (M+1),

(®  (REN-[(S)-1{1-benzotiazol-2-1l-metanoil)-

11]-3-[2-(1,1-difluoro-metoxi1)-femlmetanosulfonil]-2-hidro-xi-propionamida (Compuesto

22), "H NMR (CDsCl) 8,21 (d, ] =8,15 Hz, 1H), 7,99 (d, J = 8,1 Hz, 1H), 7,73-7,2 (m, 6H),

6,63 (t, ] = 73,4 Hz, 1H), 5,85-5,75 (m, 1H), 5,3 (s, 1H), 4,78-4,7 (m, 1H), 4,56-4,4 (m, 2H),

4,19-4,09 (m, 1H), 3,7-3,6 (m, 1H), 3,35-3,2 (m, 1H), 2,28 (s, 2H), 1,27 (t, ] = 6,9 Hz, 3H),

MS 511,4 (M-1), 513,6 (M+1), y

(5 (2R,58)-2-[(1,1-difluoro-metox1)-femimetanosulfo-

mimenl]-6-etox1-5-etil-morfohn-3-ona (Compuesto 24)

EJEMPLO DE ENSAYO ENZIMATICO
Ensayo de la Catepsina S

Se prepararon soluctones de los compuestos de ensayo en diversas concentraciones en
10 yl de dimetil-sulféxido (DMSO) y se diluyeron luego en tampdn de ensayo (40 L1, que
comprendia MES, 50 mM (pH 6,5), EDTA, 2,5 mM, y NaCl, 100 mM) Se afiadi6 a las
diluciones catepsina S humana (0,158 pMoles en 25 |l de tampdn de ensayo) Las soluciones
de ensayo se mezclaron durante 5-10 segundos EN un plato de sacudidas, se taparon y se
mcubaron durante 30 minutos a la temperatura ambiente Se afiadi6 a 1as soluciones de ensayo
Z-Val-Val-Arg-AMC (9 nMoles en 25 |l de tampén de ensayo) y se siguié
espectrofotométricamente la hidrélisis a (A460 nm) durante 5 minutos Se calcularon las
constantes de inlubicién aparentes (K,) a partir de las curvas enziméticas de progreso
utihzando modelos matemdticos estdndar

EJEMPLO DE ENSAYO ENZIMATICO
Ensayo de la Catepsina B
Se prepararon soluciones de los compuestos de ensayo en diversas concentraciones en
10 yl de dimetil-sulféxido (DMSO) y se diluyeron luego en tampdn de ensayo (40 pl, que
comprendfa icido N,N-bis(2-ldroxietil)-2-aminoetanosulfémco (BES), 50 mM (pH 6),
monolaurato de polioxietilensorbitéin, 0,05%, y ditiotreitol (DTT), 2,5 mM) Se aftadié a las
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diluciones catepsina B humana (0,025 pMoles en 25 pl de tampén de ensayo) Las soluciones
de ensayo se mezclaron durante 5-10 segundos en un plato de sacudidas, sc taparon y se
incubaron durante 30 minutos a la temperatura ambiente Se afiadi6 a las soluciones de ensayo
Z-FR-AMC (20 nMoles en 25 pl de tamp6n de ensayo) y se siguié la hidréhisis
espectrofotométnicamente a (A 460 nm) durante S minutos Se calcularon las constantes de
mhibicién aparentes (K,) a partir de las curvas enzamaticas de progreso uthizando modelos
mateméticos estandar

EJEMPLO DE ENSAYO ENZIMATICO
Ensayo de la Catepsina K
Se prepararon soluciones de los compuestos de ensayo en diversas concentraciones en
10 yl de dimetil-sulféxido (DMSQ) y se diluyeron luego en tampén de ensayo (40 yl, que
comprendia MES, 50 mM (pH 5,5), EDTA, 2,5 mM, y DTT, 2,5 mM) Se afiadi6 a las
diluciones catepsina K humana (0,0906 pMoles en 25 [l de tampdn de ensayo) Las
soluciones de ensayo se mezclaron durante 5-10 segundos en un plato de sacudidas, se
taparon Yy se incubaron durante 30 minutos a la temperatura ambiente Se aftadi6 a las
soluciones de ensayo Z-Phe-Arg-AMC (4 nMoles en 25 pl de tampén de ensayo) y se sipwé
la udrélisis espectrofotométncamente a (A 460 nm) durante 5 mnutos Se calcularon las
constantes de inhibici6n aparentes (K,) a partir de las curvas enziméticas de progreso
utiizando modelos mateméticos estindar

EJEMPLO DE ENSAYO ENZIMATICO
Ensayo de la Catepsina L

Se prepararon soluciones de los compuestas de ensayo en diversas concentraciones en
10 yl de dimetil-suiféxado (DMSO) y se diluyeron luego en tampén de ensayo (40 yl, que
comprendia MES, 50 mM (pH 5,5), EDTA, 2,5 mM, y DTT, 2,5 mM) Se afladi6 a las
diluciones catepsina L humana (0,05 pMoles en 25 pl de tampén de ensayo) Se mezclaron las
soluciones de ensayo durante 5-10 segundos en un plato de sacudidas, se taparon y se
incubaron durante 30 minutos a la temperatura ambiente Se afladié a las soluciones de ensayo
Z-Phe-Arg-AMC (1 nMol) en 25 pl de tampodn de ensayo) y se sigwid la hidréhsis
espectrofotométricamente a (A 460 nm) durante 5 minutos Se calcularon las constantes de
mhibici6n aparentes (K,) a partir de las curvas enziméticas de progreso utlizando modelos
mateméticos estindar

De acuerdo con los ensayos de los solicitantes realizados como se ha descnito
anteriormente, las constantes de inhibicién aparentes (K,) para los compuestos de la invencién
enumerados a continuacién contra Catepsina S, eran aproximadamente 1guales o inferiores a
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0,01 yM,

&c1do morfolina-4-carboxihico-(R)-1-(cianometil-
carbamoil)-2-[2<(1,1-difluoro-metoxi)-femimetanosulfonil]-etil-éster, (Compuesto 31),
Ejemplo 3(a),

acido
morfolina-4-carboxihco~(R)-1-[(S)-1-(1-benzo-oxazol-2-1l-metanoil)-propilcarbamoil]-2-feml
metano-sulfoml-etil-éster, (Compuesto 11), Ejemplo 4(a),

dcido morfolina-4-carboxilico-(R)-1-[(S)-1-(1-benzo-oxazol-2-
1l-metanoil)-propilcarbamoii]-2-[2(1,1-d1-fluoro-metoxi)-femimetanosul fol]}-etl-éster,
(Compuesto 14), Ejemplo 4(b),

icido morfolina-4-carboxilico-(R)-1-[(S)-1-(1-benzo-tazol-2-
il-metanoil)-propilcarbamoil]-2-[2-(1,1-di-fluoro-metoxi)-fenilmetanosulfonl]-etil-éster,
(Compuesto 15), Ejemplo 4(c),

acido

pirrolidina- 1 -carboxilico-(R)-1-[(S)-1-(1-benzo-oxazol-2-1l-metanoil)-propilcarbamoil]-2-fem
Imetano-sulfoml-etil-éster, (Compuesto 19), Ejemplo 4(d),

acido
dimetil-carbamico-(R)-[(S)-1-(1-benzooxazol-2-1]-metanoil)-propilcarbamoil]-2-femimetanos
ulforl-etil-éster, (Compuesto 20), Ejemplo 4(e),

dcido morfolina-4-carboxilico-(R)-1-[(S)-1-(1-bencil-
carbamoil-metanoil)-propilcarbamoil]-2-femlmetano-sulfonil-etil-éster, (Compuesto 25),
Ejemplo 4(f),

dcido morfolina-4-carboxilico-(S)-1-[(S)-1-(oxazolo[4,5-b]-
pindina-2-carbonil)-propilcarbamoil]-2-femlmetano-sulfoml-etil-éster, Ejemplo 4{g),

dcido morfolina-4-carboxilico-(S)-1-[(S)-1-(5-etl-[1,3,4]-
oxadiazol-2-carbonil)-propilcarbamoil]-2-femiimetanosulfoml-etil-éster, Ejemplo 4(h),
(R)-3-[2«(1,1-d:fluoro-metoxi)-fenlmetanosulfom1]-N-((S)-1-forml-propil)-2-hidroxi-
propionamida, (Compuesto 23), Ejemplo 6,
(R)-N-[(S)-1-(1-benzooxazol-2-1l-metanoil)}-propil]-2-ludroxi-3-feniimetanosulfonil-
propionamida, (Compuesto 5), Ejemplo 7,

&cido
(8)-3-{3-[2-(1,1-d1fluoro-metox1)-femImetano-sulfoml]-propanoilamino}-2-oxo-pentanoico-b
encilamida, (Compuesto 27), Ejemplo 8(a),
(R)-N-[(S)-1-(1-benzooxazol-2-11-metanoil)-propil]-2-
(2-nitro-fenlamino)-3-feniimetanosulfonil-propionamida, (Compuesto 28), Ejemplo 9,
(R)-N-[(S)-1-(1-benzooxazol-2-1l-metanoil)-butl}-2-
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(5-mitro-tiazol-2-1lamino)-3-fenilmetanosulfonil-propionamida, (Compuesto 29), Ejemplo 10,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-3-fenil-
meta-nosulfornl-2-(tetrahidropiran-4-ilamino)-propionamida, Ejemplo 19(a),
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-2-1sopropil-amino-3-fenmlmetanosulfoml-
propionamuda, Ejemplo 21(a),

(R)-N-{(S)-1-(benzoxazol-2-carbonil)-butil]-2-[(2-
metoxi-etil)-(tetrahidropiran-4-1l)-amino]-3-femlmetanosul foml-propionamida, Ejemplo
21(b),
(R)-N-[(S)-1-(benzoxazol-2-carbonil)-butil]-2-ciclohexil-amino-3-femlmetanosulfonil-
propionamida, Ejyemplo 21(c),

dcido morfolina-4-carboxflico-(S)-2-ciclohexil-1-[(S)-1(1-
oxazolo[4,5-b]pindina-2-carboml)propilcarbamoil]-etil-éster, Ejemplo 24(b),
3-(2-d1fluorometoxi-femlmetanosulfon:1)-N-[(S)-1-
(oxazolo[4,5-b]pindina-2-carbomil)-propil]-propionamida, Eyemplo 33(e),

acido (S5)-3~((R)-2-ldroxi-3-femlmetanosulfonil-propan-
oilamino)-2-oxo-pentanoico-bencilarmda (Compuesto 18), Ejemplo 33(p),
(R)-N-[(S)-1-(1-benzooxazol-2-1l-metanoil)-propil-2-
[2-(1,1-difluoro-metox1)-feniimetanosulfonil]-2-hidroxi-propionamida (Compuesto 21),
Ejemplo 33(q)

Ademés, se ha observado que los compuestos de la presente invencién tienen diversos
grados de accién inhibidora selectiva sobre la proteasa catepsina S Por ejemplo, se ha
encontrado que los 22 compuestos arnba enumerados mhiben la actividad de la proteasa
catepsina S a concentraciones que son méis de 75 veces menores que las concentraciones
requendas para producir una inhibicién equiactiva sobre la proteasa catepsina K.

EJEMPLO
Formulaciones Farmacéuticas Representativas que Contienen un Compuesto de Férmula !

FORMULACION ORAL
Compuesto de Férmula I 10-100 mg
Acido citnco monohidratado 105 mg
Hidréxido de sodio 18 mg

Sabonzante
Agua ¢ 5 hasta 100 m!

30/
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FORMULACION INTRAVENOSA
Compuesto de Férmula I 0,1-10 mg
Dextrosa monohidratada ¢ s hasta 1sotonicidad
Acido citnco monohidratado 1,05 mg
Hidréxido de sodio 0,18 mg
Apgua para inyeccién cs hasta 1,0 ml
FORMULACION DE TABLETA
Compuesto de Férmula [ 1%
Celulosa microcnistalina 73%
Acido estedrico 25%

Sihice coloidal 1%
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REIVINDICACIONES
1 Un compuesto de Férmula ]
R
x!
x2
X7
(o]
I
en la cual

X! es -NHC(RHRH)X? o -NHX*,

X? es hidrégeno, fluoro, -OH, -OR?, -NHR'® 0 -NR''R"® y X es hudrégeno o X? y X’
representan ambos fluoro,

X3 es ciano, -C(R)(R*R'S, -C(R®}OR®),, -CH,C(O)R'S, -CH=CHS(O),R?,
-C(O)CF,C(O)NR’R?, -C(O)C(O)NR’R®, -C(O)C(O)OR?, -C(O)CH;0R’,
-C(O)CH:N(R®)SO,R® 0 -C(O)C(O)R?, en cuyas formulas R® es hndrégeno, (C;4)alquilo,
(Cs-10)crcloalquil(Cyg)alquilo, hetero(C;.1o)cicloalquil(Co-3)alquilo, (Cs-10)anl(Cog)alquilo,
hetero(Cs.j0)anl(Co.g)alquilo, (Cy-1g)bicicloan]{Co.s)alquilo o hetero(Cs-10)-
bicicloanl(Cq¢)alquilo, RS es hidrégeno, hidroxi o (Cy.¢)alquilo, o donde X? contiene un
grupo -NR°R¢, R’ y RS Junto con el 4&tomo de mtrégeno al cual estdn umdos ambos, forman
hetero(Cs.io)cicloalquilo, hetero(Cs.io)anlo o hetero(Cg.i0)bicicloanio, R? es hidrégeno o
(Ci4)alquilo y R® es hidrox: o R” y R® forman juntos oxo, R'® es hidrégeno, -X*, -CF;,
-CF,CF;R’ 0 -N(R®)ORS, R’ es hudrégeno, halo, (C,4)alquilo, (Cs.i0)anl(Cog)alquilo o
(Cs.10)heteroan](Co.q)alquilo, con la salvedad de que cuando X> es ciano, entonces X es
hidrégeno, fluoro, -OH, -OR* 0 -NR'’R'® y X7 es ludrégeno o X* y X representan ambos
fluoro,

X* comprende un amllo heteromonocichco que contiene 4 a 7 dtomos miembros de
amllo o un sistema de amllos heterobicichico condensado que contiene 8 & 14 dtomos
miembros de amllo y cualquer denivado carbociclico cetona, iminocetona o tiocetona de los
mismos, con la salvedad de que cuando -X* es distinto de un anillo heteromonocichico que
confiene 5 dtomos miembros de anillo, en el cual no mis de dos de los dtomos miembros de

anillo que comprende el anillo son heterodtomos, entonces X2 es fluoro, -OH, -OR* -NHR" o

-NR'R'® y X es hidrégeno o X* y X’ representan ambos fluoro,
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en la cual dentro de R?, X? 0 X* cualquier sistema de amllos alicichico o aroméatico esti
insustituido o sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente
de (Cy.¢)alquilo, (C;)alqulideno, ciano, halo, (C;4)alquilo sustituido con halo, nitro,
-X*NR'R"?, -X*NR'2’C(O)R"?, -X°*NR">C(O)OR'?, -X*NR'?*C(O)NR'*R"?,
-X’°NR'’C(NR')NR'?R", -X’0R"?, -X*SR"?, -X°C(0)O-R'?, -X*C(O)R"?, -X°OC(O)R"?,
-X’C(O)NR'R", -X*S-(0):NR"’R"?, -X’°NR*S(0O);R"?, -X*P(O)(OR')OR",
-X’0P(O)}OR'HOR"?, -X*NR2C(O)R™, -X°S(O)R" y -X’S(0):R" y/o 1 radical
seleccionado de -R', - X OR", -X*SRY, -XS(O)R'*, -X3S(0):R'4, -X°C(O)R™,
-X3C(O)ORY, -X°0C(O)R"™, -X’NRMR", -X*NR"2C(O)R", -X*NR'2C(O)OR™,
-X’C(O)NR'R'?, -X*S(0);NR"“R"?, -X*NR'2S(0);R", -X*NR'’C(O)NRR"? y
-X’NRCNR')NR'“R", en cuyas fSrmulas X® es un enlace o (C,.¢)alquileno, R'? es en cada
aparic16n mdependientemente hidrogeno, (C).¢)alquilo o (C).¢)alquilo sustituido con halo, R"
es (C1.)alquilo o (C;.s)alquilo sustituido con halo, y R! es (C.io)cicloalquil(Co.¢)alquulo,
hetero- (Cj.10)cicloalquil(Co-3)alquilo, (Cs-10)anl{Co-s)alquilo, hetero(Cs. 0)anl(Co.s)alquilo,
(Cs.10)bicicloan{Cy¢)alquilo o hetero(Cs.10)bicicloan](Cog)alquilo,

R' es hidrégeno o (Cy.g)alquilo y R? se selecciona de un grupo constituido por
hidrégeno, ciano, -X*NR!2R"2, -XNRC(O)R'%, -X°NR'*C(O)OR'?, -R"?,
-X*NR>’C(O)NR'?R"?, -X*N-R'2C(NR')NR'?R"?, -X*0OR"?, -X*SR'2, -X°C(Q)OR"?,
“X°’C(O)R'%, -X°OC(O)R'2, -X*C(O)NR'’R'?, -X°S(0),NR'*R'?, -X*NR'?$(0);R"?,
-X*P(O)OR'HOR', -X’OP(0)(OR'})OR'?, -X°NR'’C(O)R B, -X*S(O)R", -X*S(O):R”,
-R", -X’0RY, -X°SR", -XS(O)R", -X°S(0):R", -X’C(O)RY, -X’C(O)OR", -X°OC(O)R™,
X*NR"“R", -X*NR'’C(O)R 4, -X°NR'>C(0)OR", -X’C(O)NR'?R'2, -X*S(0);NR“R",
-X°NR"§(0):R", -X*NR?C(O)NR"R" y -X*NR'?’C(NR'*)NR“R"?, en cuyas formulas X>,
R'%, R"? yR' son como se define armiba, o R' y R?, considerados junto con el &tomo de
carbono al cual est4n umdos a la vezR' y R?, forman (C;.g)cicloalquileno o
(Cs-)heterocicloalquileno, en cuyas férmulas dentro de dicho R? cualquier heteroanlo, anlo,
cicloalquilo, heterocicloalquilo, cicloalquileno o heterocicloalquileno esta insustituido o
sustitudo con 1 a 3 radicales seleccionados independientemente de (C.¢)alquilo,
(Ci-s)alquilideno, c1ano, halo, (C;4)alquilo sustitwido con halo, mtro, -X*NR?R'?,
-X*NRC(O)R", -X*NR’C(O)OR"?, -X*NR'*C(O)NR'’R"?, -X*NR*C(NR'})NR'*R?,
-X°0R", -X’SR", -X°C(0)OR"?, -X’C(O)R"?, -X*OC(O)R"?, -X*’C(O)NR'*R",
-XS(0):NRR'%, -X°NR'2§(0);R"?, -X*P(OXOR'>)OR'2, -X°OP(OXOR'})OR ™2,
X*NRC(O)R", -X*S(O)R", -X®S(0):R" y -X°C(O)R", en cuyas férmulas X°, R'2 yR"
son como se define amba,

R’ es (C1.g)alquilo o -CR®YR)XS, en cuya fsrmula R® es hidrégeno o (Ci¢)alquilo y
X¢ se selecciona de -X°NR'’R'?, -X*NR'2C(O)R"?, -X°NR'2C(O)OR",
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-X*NR?C(O)NR"'R", -X*NRC(NR'})NR'?R2, -X°OR"2, -X SR "2, -X°C(O)OR",
-X’C(0)-R'%, -X*0OC(O)R "2, -X*C(O)NRIR'2, -X°S(0);NR'ZR'2, -X°NR!2§(0);R "2,
-X5P(0)(OR'H)OR'?, -X°OP(O)OR'HOR'?, -X*C(O)R", -X*NR'*C(O)R", -X’S(O)R",
-X’S(0):R”, -R", -X°*0OR", -X’SR", -X*S(O)R", -X*S(0O);R", -X’C(O)R", -X’C(O)OR",
-X’0C(O)R"™, -X*NR"R'?, -X*NR"2’C(O)R", -X*NR"’C(O)OR", -X’C(O)NR'*R ",
-X’S(0):NRR"?, -X’NR'?S(0),R", -X’NR’C(O)NRR"? y -XNR?C(NR'J)NR"R", en
cuyas férmulas X3, R'2, R" y R' son como se define amba,

R* se selecciona de -X*NR'?R"2, -X*NR'*C(O)R"2, -X*N-R'*C(O)OR "2,
X*NRC(O)NR'R'?, -X*NR?’C(NR')NR'?R"?, -X"0-R "2, -X*SR'2, -X°C(O)OR",
-X’C(O)R"?, -X*OC(O)R"?, -X’C(O)NR'*R"?, -X*S(0);NR"’R"2, -X*NR"*S(0);R ",
-X*P(O)(OR'H)OR", -X*OP(O)OR'H)OR "2, -X°C(O)R ", -X*NR2C(O)R", -X’S(O)R",
-X*s(0);R", R", -X®0RY, -X®SR", -X*S(O)R", -X®S(0),R", -X°C(O)R", -X°C(O)OR ",
-X*0OC(O)R", -X*NR*R'?, -X*NR"ZC-(O)R", -X*NR'2C(O)OR", -X°C(O)NR"*R",
-X*S(0)NR"“R"?, -X*NR'?S(O):R", -X*NR'2C(O)NRR"? y - X*NR2C(NR')NR'*R"?, en
cuyas férmulas xtes (Ci¢)alquileno y x5 R'2 RV y R'* son como se define arriba, con la
salvedad de que cuando X es c1ano y X es -OR*, donde R* se define como -R'4, entonces R
es (Cs.10)cicloalquil(Cyg)alquilo, hetero(Cs.ig)cicloalquul(C).3)alquilo, (Ce-10)anl(C).g)alquilo,
hetero(Cs.1p)ar1l(C,s)alquilo, (Cgy0)bicicloan](C;g)alquilo o
hetero(Cg.10)bicicloanl(C,.¢)alquilo,

R'® es (Cs.10)anlo, hetero(Cs ip)anlo, (Cs.10)biciclo-anlo o hetero(Cg.1g)bicicloarilo,

R" es (Cy6)alquilo, (C3.10)cicloalquil(Co)alquilo, hetero(Cs.-io)cicloalquil(Co 3)alquilo,
(Cs-10)anl(Co s)alquilo, hetero(Cs.0)anl(Co-s)alquilo, (Cg10)bicicloan](Co.g)alquilo o
hetero(Cs.10)bicicloanl(Co-¢)alquilo, con la salvedad de que cuando X? es ciano, entonces R!?
es (Ci-g)alquilo, (Cs.1g)crcloalquil(Cy)alquilo, hetero(Cs.jo)cicloalquul{C,.¢)alquilo,
(Cé-10)anl(C,.g)alquilo, hetero(Cs.10)anl(C:.g)alquilo, (Cs.ig)bicicloan](C, g)alquilo o
hetero(Ca.i0)bicicloani(C,.g)alquilo,

R'® es hudrégeno, (C).¢)alquilo, (Cs.i0)crcloalquul(Co.¢)alquilo,
hetero(Cs.10)cicloalquil(Cy g)alquilo, (Ce-10)anl(Co.s)alquilo, hetero{Cs.j0)anl(Cos)alquulo,
(Cs-10)bicicloan](Co g)alquilo o hetero(Cs 1)bicicloanl{Co¢)alquilo, con la salvedad de que
cuando X es ciano, entonces R'® es (Cy.¢)alquilo, (Cs.io)cicloalquil(Cy.s)alquilo,
hetero(Cs.jp)cicloalquil(C,_g)alquilo, (Cs10)anl{Cys)alquilo, hetero(Cs.10)anl(C,.s)alquilo,
(Cs.10)bicicloani(Cy g)alquilo o hetero(Cg.i0)bicicloan](C;.g)alquilo, y

en la cual dentro de R%, R* R, RV y R'® cualquer sistema de anillos aliciclico o
aromético estd insustiturdo o sustitwido adicionalmente con 1 & 5 radicales seleccionados
independientemente de (C,.6)alquilo, (C;.s)alquilideno, cano, halo, (C;4)alquilo sustitwdo
con halo, nitro, -X*NR'2R'2, -X*NR?C(O)R'?, -X*NR'2C(O)OR"?, -X*NR'2C(O)NR"?R?,
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X*NRC(NR'})NR'R'?, -X°OR", -X’SR", -X’C(O)OR", -X*C(O)R"?, -X°OC(O)R",
X’C{O)NR'R'2, -X*S(0),NR"*R", -X*NR'*S(0)R 2, -X*P(O)(OR')OR"?,
-X’OP(O)(OR'*)OR'2, -X°NR"*C(O)R"*, -X*S(O)R"?, -X°C(O)R" y -X*S(O):R" y/o 1
radical seleccionado de -R', -X*OR", -X°SR™, -X*S(O)R", -X*S(0);R", -X*C(O)R",
-X*C(O)ORY, -X°0C(O)RY, -X*NR"R", -X*NR'*’C(O)R", -X*NR'2C(O)OR",
-X’C(O)NRR'?, -X*S(0),NR'*R", -X’NR'?S(0);R", -X’°NR'>’C(O)NR'*R'? y
“X*NRZCINR'>)NR'R'2, y dentro de R® yR* cualquier resto alifiitico estd insustitwido o
sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente de ciano,
halo, mitro, -NR'?R'2, -NR¥C(O)R'?, -NR'2C(O)OR'2, -NR'*C(O)NR'*R"?,
NRUCINR')NR'R2, -OR", -SR'2, -C(0)ORY, -C(O)R™, -OC(O)R'?, -C(O)NR'’R",
-S(0):NR'’R', -NR'?8(0),R"?, -P(O)(OR'*)OR™?, -OP(O}OR'2)OR", -NR'2C(O)R",
-S(O)R" y -S(O):R", en cuyas férmulas X°, R'?, R"? y R' son como se describe arnba, con
la salvedad de que cuando X° es ciano y X? es -OR*, donde R* se define como -R', o -NHR'®,
entonces cualquier sistema aromético de amillos presente dentro de R' o R'® no estd sustituido
adicionalmente con halo, (Cs.0)cicloalquilo, hetero(Cs.p)cicloalquilo, (Ce.10)anlo,
hetero(Cs.ip)arilo, (Co10)-bicicloanlo o hetero(Cs-10)cicloanlo, con 1a salvedad de que
solamente esté presente una estructura bicichica de amllos dentro de R?, R* o R, y los
denvados N-6x1do, derivados proféirmaco, denvados protegidos, 1sémeros individuales y
mezclas de 186meros de los mismos, y las sales y solvatos farmacéuticamente aceptables de
tales compuestos y sus denvados N-6x1do, denvados proféirmaco, derivados protegidos,
180meros individuales y mezclas de 1s6meros de los mismos

2 Un compuesto de la retvindicacidn 1, que tiene I2 f6rmula sigmiente

RJ

en la cual X2 hidrégeno, fluoro, -OH, -OR* -NHRY,

R}, R4 RS y X! son 1gual que se define en la rervindicacién 1
3 Un compuesto de la retvindicacién 1 o la reivindicacién 2, en el cual

X! es -NHCR")YRY)X? 0 -NHCH(R'*)C(O)R®,

X? es hudrégeno, fluoro, -OH, -OR?, -NHR'® 0 -NR''R'* y X" es hidrégeno o X* y X'
representan ambos fluoro,

X? es ciano, -CRNRPR'S, -CRE)(OR®),, -CH,C(O)R'S, -CH=CHS(O):R’,
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-C(O)CF.C(O)NR*R’, -C(O)C(O)NR’RS, -C(O)C(O)YOR?, -C(O)CH,OR’,
-C(OYCH:N(R5)SO;R® 0 -C(O)C(O)R?, en cuyas férmulas R® es hudrdgeno, (C;4)alquilo,
(Cs-10)c1cloalquil(Cos)alquilo, hetero(Cs.i)cicloalquil{Co-3)alquilo, (Cs-19)anl(Cog)alquilo,
hetero(Cs.10)anl(Cog)alquilo, {Cs.10)brcicloan](Cog)alqulo o hetero(Cs-0)-
bicicloani{(Cyg)alquilo, RS es hidrégeno, ndroxi o (Cy.¢)alquilo, o donde X* contiene un
grupo -NR°R®, R® y R junto con el dtomo de nitrégeno al cual estén unidos ambos, forman
hetero(Cs.10)cicloalquilo, hetero(Cs.io)arilo o hetero(Ca.ig)bicicloanlo, R’ es hidrégeno o
(C14)alquilo y R® es hidroxi o R? y R® forman juntos oxo, R'® es ndrégeno, -X*, -CF,,
-CF;CF2R® 0 -N(R®ORS, R? es hudrégeno, halo, (Ci4)alquilo, (Cs.10)anl(Co)alquilo o
(Cs-10)heteroan](Cyp.s)alquilo, con la salvedad de que cuando X3 es c1ano, entonces X? es
Indrégeno, fluoro, -OH, -OR’ 0 -NR''R'® y X7 es mdrégeno o X? y X’ representan ambos
fluoro,

X* comprende un amillo heteromonociclico que contiene 4 a 7 tomos miembros de
anillo o un sistema de amllos heterobiciclico condensado que contene 8 a 14 dtomos
miembros de anillo y cualquier denvado carbociclico cetona, 1minocetona o tiocetona de los
mismos, con la salvedad de que cuando -X* es distinto de un amllo heteromonocichco que
contiene 5 dtomos miembros de anillo, en el cual no més de dos de los 4tomos miembros de
anillo que comprende el anillo son heterodtomos, entonces X2 es fluoro, -OH, -OR*, -NHR'® 0
NR'R" y X7 es hidrégeno o X? y X” representan ambos fluoro,

en el cual dentro de R, X 0 X* cualquier sistema de amllos ahicichico o aromatico esté
msustitwido o sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente
de (Ci.g)alquilo, (Ci.s)alquilideno, ciano, halo, (Cy4)alquilo sustitido con halo, nitro,
X*NRR", .X*NR"’C(O)R"?, -X*NR'’C(O)OR "%, -X*NR"?C(O)NR'?R",
-X’NR"C(NR")NR'R'?, -X’0R", -X*SR"?, -X°C(O)OR", -X°C(O)R"?, -X*OC(O)R"?,
“X3C(O)NRR", -X*S(0);NR?R"?, -X*NR'?$(0);R'2, -X*P(O)XOR '*)OR",
-X’0OP(O)(OR'})OR "2, -X*NR'?’C(O)R", -X’S(O)R"® y -X°S$(0);R" y/o 1 radical
seleccionado de -R", -X°OR"Y, -X°SR", -X*S(O)R™, -X*S(O).R", -X°C(O)R",
-X*C(O)OR™, -X°0C(O)R", -X*NRMR", -X’NR"*C(O)R", -X*NR'*C(O)OR ",
-X°C(O)NR"’R'?, -X*S(0);NR"R'?, -X*NR'*S(O);R"*, -X’NR'’C(O)NR"R"? y
-X*NR?’C(NR'>)NRR", en cuyas férmulas X° es un enlace o (C))alquileno, R' es en cada
aparicién independientemente hidrégeno, (C;_s)alquilo o (C,.g)alquilo sustitmdo con halo, R™
es (Ci)alquilo o (C).¢)alquilo sustituido con halo, y R es (Cs.j0)cicloalquil{Co.¢)alquilo,
hetero(Cs.10)crcloalquil(Cop3)alquilo, (Ce-10)anl(Co-¢)alqulo, hetero(Cs.10)ani(Cog)alquilo,
(Cs.10)bicicloan](Cog)alquilo o hetero(Cgg)bicicloan(Cos)alquilo,

R' es hidrégeno o (C.¢)alquilo y R? se selecciona de un grupo constituido por
hidrégeno, ciano, -X*NR'2R'?, -X’NR'2C(O)R", -X*NR!2C(O)OR?, -R"?,
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-X’NR“C(O)NR”R", -X’NR"C(N’R")NR"R“. -X’OR“, _xSSRI!. -XSC(O)OR".
-X’COR", -X50C(OIR 2, - X C(OINR'IRY, - X S(ORNRR"?, .X"NR'2S(0);R ",
-X*P(O)(OR')OR", -X°0OP(0)(OR')OR ", -X*NR"2C(O)R", -X*S(O)R", -X’S(O):R",
-R™, -X°0R™, -X SR, -X5S(O)R™, -X’S(0);R", -X°C(O)R™, -X°C(O)OR", -X*OC(O)R™,
_stRuRlz’ -X’NR"C(O)R“, -X’NR'ZC(O)OR". -XSC(O)NR'2R'2, -X’S(O);N-R"Ru,
-X®NR'2S(0);R", -X°NR'’C(O)NR"“R" y -X’NR"’C(NR'})NRR"?, en cuyas férmulas X°,
R, R" y R" s0n como se define arriba, o R' y R, considerados junto con el 4tomo de
carbono al cual estén umidos a la vez R' y R?, forman (C;.g)cicloalquileno o
(Cs.g)heterocicloalquileno, en cuyas férmulas dentro de dicho R? cualquer heteroarilo, anlo,
cicloalquilo, heterocicloalquilo, cicloalquileno o heterocicloalquileno esté insustitwmido o
sustituido con 1 a 3 radicales seleccionados independientemente de (C,.s)alquilo,
(C-e)alquilideno, ciano, halo, (C1.4)alquilo sustitwda con halo, mtro, -X°NR'’R",
-X’NRHC(O)RH, -XSNR'ZC(O)OR”, -X’NR"C(O)NR“R“, -X5NR“C(NR")NR"R“,
-X°OR", -X*SR", -X°C(0)OR", -X’C(O)R ", -X*OC(O)R", -X*C(Q)NR"*R",
-X’S(O)NR"’R", -X°NR'?5(0),R"?, -X’P(OXOR*)OR ", -X°OP(OXOR'})OR ",
-X*NR"C(O)RY, -X*S(O)R", -X’S(0);R" y -X*C(O)R", en cuyas férmulas X°, R'? y R"
son como se define armiba,

R’ es (Cq)alquilo o -CRH(R®X®, en cuya férmula R® es hidrégeno o (C.¢)alquilo y
XS se selecciona de -X°NR'IR', -X>NR'?C(O)R'2, -X*NR'2C(O)OR"?,
-X°NR'’C(O)NR'’R'?, -X’NRC(NR'})NRR"Y, -X°0OR"?, -X*SR"?, -X°C(O)OR"?,
-X’C(O)R", -X’0C(O)R'?, -X°C(O)NR'?R'?, -X*$(0):NR'*R'?, -X*NR'?S(0);R ",
-X*P(OXOROR", -X*OP(O)(OR'3)ORY, -X’C(O)R", -X*NR’C(O)R", -X*S(O)R",
-X’S(0):R", -R™, -X°0R", -X’SR!, -X’S(O)R", -X’S(0)R", -X’C(O)R", -X°C(Q)OR",
-X’OC(O)R", -X*NR"R"?, -X*NR'’C(O)R", -X*NR'IC(O)OR", -X’C(O)NR"“R",
XIS(O)RNRMR2, XINR'ZS(O)R', -X*NR'IC(O)NR“R'? y X*NRIZCNR')NR“R'?, en
cuyas férmulas X*, R'2, R" y R' son como se define amba,

R* sc selecciona de -X®NR'?R", -X*NRC(O)R "2, -X®*NR'*C(O)OR"?,
“X*NR"2C(O)NR'?R"?, -X*NR"2C(NR')NR"’R", -X"OR"?, -X*SR"?, -X°C(O)OR",
-X’C(O)R", -X*OC(O)R2, -X*C(O)NR'?R?, -X"S(0);NR'?R 2, -X*NR'?S(0),R"?,
-X*P(O)XOR'$)OR", -X*OP(O)(OR')OR "2, -X’C(O)R", -X*NR'’C(O)R", -X"S(O)R",
-X85(0).R", -R", -X"OR", -X®SR", -X*S(O)R", -X*S(0O):R", -X’C(O)R", -X°C(O)ORY,
X*OC(O)R", -X*'NRR', -X'NR'2C(O)RY, -X*NR'>C(0)OR", -X*’C(O)NR"R"?,
-X's(0);NR"R", -X*N-R'?S(0);R", -X*NR"*C(O)NR"R"? y -X*NR'’C(NR')NR"RY, en
cuyas férmulas x® es (Ci¢)alquileno y X*, RY, rR" yR! son como se define arriba, con la
salvedad de que cuando X° es ciano y X es -OR*, donde R* se define como -R'", entonces R'
es (Ca.i0)cicloalquil(Cy.g)alquilo, hetero(Cs.ig)cicloalquil(Ci.3)alquilo, (Cs.1g)anl(C,g)alquilo,
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hetero(Cs-10)ani({Cy.¢)alquilo, (Cs.ig)bicicloani(Ci.)alquilo o
hetero{Caip)mcicloanl(C, galquilo,
R'S es (Cs.10)anlo, hetero(Cs.j0)anlo, (Caip)bicicloanlo o hetero(Cg. 1o)bicicloanlo,

R es (C\s)alquilo, (Ca.i0)cicloalquil(Cop.e)alqmlo, hetero(Cs.io)cicloalquil(Co.p)alquilo,
(Cs-10)anl(Co s)alquilo, hetero(Cs.0)ar1l(Cpg)alqulo, (Cs-10)bicicloan]{Cq g)alquilo o
hetero(Cs.10)bicicloar11(Cy-s)alquilo, con la salvedad de que cuando X* es ciano, entonces R'”
es (Ci-s)alquilo, (Cj.1g)cicloalquul(Cs)alquilo, hetero(Cs i0)crcloalquil(Cys)alquilo,
(Cs-10)an)(Cs)alquilo, hetero{Cs. 0)ar}(C;.¢)alqulo, (Cs.10)bicicloan](C,.¢)alquilo o
hetero(Cs.0)bicicloani(C) ¢)alquilo,

R'* es lidrégeno, (Cy.s)alquilo, (Cs.io)cicloalquil{Co.g)alquilo,
hetera(Ci.i0)cicloalqul(Cog)alquile, (Ce-10)ani(Cos)alquilo, hetero(Cs 10)anl(Co.¢)alquilo,
(Cs.10)bicicloani(Cos)alquilo o hetero(Cs.ig)bicicloanl(Cy ¢)alquilo, con 1a salvedad de que
cuando X* es ciano, entonces R'® es (C,.¢)alquilo, (Cs.10)ctcloalquil(C; g)alquilo,
hetero(Cs.1p)c1cloalqul(Ci.g)alquilo, (Ce-10)ani(Ci-s)alquilo, hetero(Cs.0)anl(C).s)alquilo,
(Co.10)-brcicloani(C, g)alquilo o hetero(Cs.j0)bicicloan](C)g)alquilo, y

R'? y R%, junto con los 4tomos a los cuales estén umdos R'® y R, forman
{Cas)heterocicloalquileno, en el cual no més de uno de los dtomos membros de amlio que
comprende el anillo es un heterodtomo seleccionado de -NR*'- u -O-, donde el anillo ests
isustitido o sustitmdo con R?, donde R? es como se define amnba, y R?! es drégeno,
-C(O)OR'%, -C(O)R'?, -C(O)NR'?R"?, -S(0);NR'?R"2, -S(O)R"? y -S(O):R"?, -S(O)R",
-S(0):R", -C(O)R™, -C(O)OR ", -C(O)N-R'’R"? y -S(0);NR"“R"2, en cuyas férmulas R"?,
R" y R" san como se define arnba,

en el cual dentro de R?, R%, RS, R y R'® cualquier sistema de amllos alicichco o
aromdtico estd msustitwido o sustitwdo adicionalmente con 1 a 5 radicales seleccionados
ndependientemente de (C.g)alqulo, (C).¢)alquilideno, ciano, halo, (Cy4)alguilo sushtwdo
con halo, mtro, -X*NR'?R"2, -X*NR"?C(O)R"?, -X*NR'2C(0)OR"?, -X*NR2’C(O)NR'?R"?,
X*NRIC(NR'})NR'?R"?, -XSOR", -XSR"?, -X’C(O)OR'2, -X°C(O)R™, -X°OC(O)R",
-X°C(O)NR!R'2, -XS(O);NR'*R"2, X*NRS(OxR", -X°P(0)-(OR'})OR",
-X’OP(O)(OR')OR"2, -X*NR'2C(O)R", -X°S(O)R"?, -X’C(O)R" y -X°S(O),R" y/o 1
radical seleccionado de -R", -X°ORY, -X*SRY, -X*S(O)R™, -X?S(0).R", -X°C(O)R",
-X°C(O)OR", -X*OC(O)R", -X*NR"R"?, -X’NR"C(O)R", -X*NR'*C(O)OR",
-X’C(O)NR'R", -X’S(0),NRR'?, -X*NR"?S(OnR, -X*NR'?C(O)NR"R"? y
XNRC(NR'))NR“R', y dentro de R® yR* cuslquier resto alifitico esté 1nsustitusdo o
sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente de ciano,
halo, nitro, -NR'R"2, .-NRC(O)R"?, -NR"C(Q)OR 2, -NR'’C(O)NR'?R ",
-NR”C(NR“)NR“R", -ORu. -SR®, -C(O)OR". -C(O)R“, -OC(O)Ru, -C(O)NR“R“,

209
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-S(0):NR'’R"?, -NR'2§(0);R "2, -P(O)(OR'?)OR'?, -OP(O)(OR'})OR'?, -NR?C(O)R",
-S(O)R" y -S(0):R", en cuyas férmulas X%, R'%, R y R' son como se describe amiba, con
la salvedad de que cuando X° es ciano y X? es -OR*, donde R* se define como -R', o -NHR"?,
entonces cualquier sistema aromético de anillos presente dentro de R' o R'® no esté sustituido
adicionalmente con halo, (Cj.jp)cicioalquilo, hetero{Cs.jp)crcioalquilo, (Cs-i)anlo,
hetero(Cs.1)anlo, (Cs.10)-bicicloanlo o hetero(Cg 1g)bicicloanlo, con la salvedad de que
solamente estd presente una estructura biciclica de amillos dentro de R>, R o R'%, y los
denvados N-6xido, denvados profirmaco, denivados protegidos, 1s6meros individuales y
mezclas de 1sémeros de los mismos, y las sales y solvatos farmacéuticamente aceptables de
tales compuestos y sus denvados N-6xido, denvados profirmaco, dernivados protegidos,
186meros individuales y mezclas de 1sémeros de los mismos

4 El compuesto de la rervindicacidn 1 o la rervindicacion 2, en el cual

X' es -NHC(R'YR)X® 0 -NHCHR'*)C(O)R?,

X? es hudrégeno, fluoro, -OH, -OR*, -NHR'® 0 -NR''R"® y X" es hidrégeno o X* y X
representan ambos fluoro,

X? es -C(R'YRYR'®, -CR®)(OR®),, -CH,C(O)R'®, -CH=CH-S(O):R?,
-C(O)CF:C(O)NR*R’, -C(O)C(O)NR*R®, -C(0)C(O)OR?, -C(O)CH,OR?,
-C(O)CH2N(R%SO:R® 0 -C(O)C(O)R’, en cuyas férmulas R® es hidrégeno, (Cy4)alquilo,
(Cs.10)ciclo-alquil(Co-g)alquilo, hetero(Cs.jo)c1cloalquil(Co.3)alquilo, (Ce-10)ani(Cos)alquilo,
hetero(Cs.19)an1(Co-g)alquilo, (Cy-10)brcicloan](Cog)alquilo o hetero(Cs.io)bicicloan]-
(Cos)alquilo, Rées hidrégeno, udrox1 o (Ct.¢)alquilo, o donde X contiene un grupo -NR°R®,
R’ y RS junto con el 4tomo de nitrégeno al cual estén umdos ambos, forman
hetero(Cs.1p)cicloalquilo, hetero(Cs.jg)anlo o hetero- (Cj.jg)bicicloarlo, R'es hidrégeno o
(Cis)alquilo y R® es idrox1 o R’ y R® forman juntos oxo, R'® es ladrégeno, -X*, -CF;,
-CF;CF:R® 0 -N(R®)ORS, R? es hidrégeno, halo, (C)4)alquilo, (Cs.10)anl(Co ¢)alquilo o
(Cs.1p)heteroanl(Cos)alquilo,

X* comprende un anillo heteromonaciclico que contiene 4 a 7 4tomos miembros de
anillo o un sistema de anillos heterobiciclico condensado que contiene 8 a 14 4tomos
miembros de anillo y cualquier denvado carbociclico cetona, iminocetona o tiocetona de los
mismos, con la salvedad de que cuando -X* es distinto de un amillo heteromonociclico que
contiene 5 dtomos miembros de amllo, en el cual no méis de dos de los dtomos miembros de
amllo que comprende el anillo son heterodtomos, entonces X es fluoro, -OH, -OR*, -NHR'¥ o
-NR'"RY, y X" es hidrégeno o X? y X’ representan ambos fluoro,

en el cual dentro de R®, X® o X* cualquier sistema de anillos aliciclico o aromético esté
msustituido o sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente
de (Ci.s)alquilo, (C;s)alquihideno, ciano, halo, (C;4)alquilo sustitwido con halo, nitro,
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-X*NRIR™, -X*NRZC(O)R'?, -X’NR*C(0)OR ", -X*NR'2C(O)NR'?R"?,

g ’NR"C(NR' 1)NR' 1R“, XORY, -X’SR", E ’C(O)O-R". -X’C(O)Ru, -X’OC(O)R“,
-X’C(O)NR'’R"2, -X5S(0);NR'"’R"?, -X’NR'*S(0):R 2, -X*P(O)(OR'})OR",
-X*OP(0)(OR'})OR'2, -X*NR2)C(O)R”, -X’S(O)R" y -X*S(0O):R " y/o 1 radical
seleccionado de -R'4, -X°0OR™, -X’SR", -X’S(O)R", -X°S(0).RY, -X°C(O)R",
-X*C(O)OR", -X°0C(O)RY, -X*NR"R"?, -X>NR'’C(O)R", -X’NR'*C(O)OR"Y,
-X’C(O)NR'R"?, -X3S(0);NR“R"2, -X*NR'*S(0);R!, -X°NR'’C(O)NR“R" y
“X*NR"ZC(NR')NRR'2, en cuyas férmulas X* es un enlace o (C,.s)alquileno, R' es en cada
aparici6n independientemente idrégeno, (C,.)alqulo o (Cyg)alquilo sustitwido con halo, R"
es (C1g)alquilo o (Cy.s)alquilo sustituido con halo, y R'* es (C3.10)cicloalquil(Co.g)alquilo,
hetero(C;.1a)cicloalquil(Co.3)alquilo, (Cs.10)anl(Co-s)alquilo, hetero(Cs. 1p)anl(Co¢)alquilo,
(Cs-1a0)brcicloan](Co¢)alquilo o hetero(Cy.jg)bicicloan](Cog)alquilo,

R' es hudrégeno o (Ci.¢)alquilo y R se selecciona de un grupo constituido por
hudrégeno, c1ano, -X*NR'?R", -X>NR'*C(O)R*2, -X*NR"C(D)OR'?, -R",
-X’NR"C(O)NR“R", -X"'NR"C(NR’Z)NR"RIZ. _xSORlz. _xSSRIZ' -XSC(O)ORu,
-X*’C(0)-R"?, -X°0C(O)R", -X’C(O)NR''R?, -X*S(0):NR"R'?, -X*NR'?S(O).R"?,
-X*P(O)OR'*)OR", -X*OP(O)XOR')OR", -X*NR'*C(O)R", -X*’S(O)R", -X°S(0).R",
R, -X°0RY, -X°SR™, -X*S(O)R™, -X’S(0).R", -X°C(O)R", -X°C(0O)OR", -X*OC(O)R™*,
_stRMRIZ’ -X’NR“C(O)R", -X’NR“C(O)OR", -X’C(O)NR"R“, -X’S(O);NR"R“,
-X*NR'?S(0);R", -XNR2C(O)NR"R"? y -X*NR'?’C(NR')NR“R"2, en cuyas férmulas X?,
R'%, R" y R" son como se define amba, o R' y R?, considerados junto con el atomo de
carbono al cual estdn umdos a la vez R' y R?, forman (Cs.g)cicloalquileno o
(Cy.a)heterocicloalquileno, en cuyas formulas dentro de dicho R cualquier heteroanlo, arilo,
cicloalquilo, heterocicloalquilo, cicloalquileno o heterocicloalquileno esté insustitwido o
sustituado con 1 a 3 radicales seleccionados independientemente de (C).s)alquilo,
(Cye)alqmlideno, crano, halo, (C;.4)alqulo sustitmdo con halo, mtro, -X°NR'*R"?,
-X’NR"C(O)R", -X’NR"C(O)OR”, -X’NR"C(O)NR"R", -X’NR"C(NR’Z)NR"R“,
-X*0R", -X*SR", -X*C(0)OR"?, -X’C(O)R"?, -X*OC(O)R"?, -X*C(O)NR'?R",
-X*S(0)NR"*R"?, -X*NR'25(0);R"?, -X’P(OXOR'*)OR"?, -X°OP(OXOR'*)OR ",
-X*NRC(O)R", -X’S(O)R"?, -X’S(0):R" y -X*C(O)R", en cuyas férmulas X°, R'? y R"
son como se define amba,

R’ es (Cis)alquilo o -CRHRS)XS, en cuya férmula R® es hudrégeno o (Ci¢)alquilo y
X° s selecciona de -X’NR'%-R'2, X*NRZC(O)R"?, -X*NR'2C(O)OR ",
-X’NR“C(O)NR"R", -X’N-R“C(NR“)NR“R”, _stRu. _szRlz’ -X’C(O)OR“,
-X’C(O)R'%, -X*0C(0)-R'%, -XC(O)NRR Y, -X*S(0);NR 'R ', -X*NR'25(0);R ",
-X’P(OXOR'HOR", -X°0OP(0)(OR'})OR", -X C(O)R", -X*NRC(O)R"P, -X’S(O)R",
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-X’s(0):R", -R", -X’0R", -X*sR", -X*’S(O)R", -X*S(O)%R", -X°C(O)R", -X°C(O)OR",
-X30C(O)R', -X5NRMRZ, -XNR?C(O)R, -X*NR'2C(OYORM, -X°’C(O)NR'*R",
-X°S(0);NR™R2, -X*NR'’S(0);R", -X*NR"?C(O)NR"R? y -X*NR'2C-(NR')NR'*R'?, en
cuyas férmulas X%, R'2, R y R' son como se define amba,

R* se selecciona de -X*NR'?R'?, -X®NR'*C(O)R"?, -X*NR"*C(O)OR"?,
. 'NR“C(O)NR“R", -X'NR"C(NR")NR"R". -X'O-Ru, -X'SR“, -XSC(O)OR",
-X*C(O)R', -X*OC(O)R"?, -X’C(O)NR'*R"?, -X*S(0);NR’R"?, -X*NR'?S(O);R "%,
-X*P(OXOR')OR", -X*OP(O)OR'$)OR'?, -X°’C(O)R", -X*NR1C(O)R", -X*S(O)R",
-X's(0).R", -R", -X®0R™, -X"SR!4, -X*S(O)R", -X®S(O):R", -X°C(O)R", -X°C(O)OR™,
-X*0C(O)R", -X*NRR", -X*NR"*C-(O)R", -X*NR'2C(O)OR", -X’C(O)NRR",
-X*S(0):NR"R'?, -X*NR'28(0);R", -X*NR'>’C(O)NR'“R'? y -X*NR’C(NR')NRR"?, en
cuyas férmulas x® es (Cy.¢)alquileno y X, R'%, R y R' son como se define amnba,

RYes (Cé-10)anlo, hetero(Cs. )arilo, (Cs.1g)biciclo-anlo o hetero(Cs.ig)bicicloarlo,

R'7 es mdrégeno, (C).¢)alquilo, (Ca.io)cicloalquil(Cos)alqutlo,
hetero(Cs.10)crcloalquil(Cog)alquilo, (Cs.10)anl{Cog)alquilo, hetero(Cs.i0)ani(Co.s)alquilo,
(Cs.10)brc1cloan]({Cos)alquilo o hetero(Cs. g)bicicloan](Coy s)alquilo,

R es (Cy.)alquilo, (Cs-10)cicloalquil(Cop g)alquulo, hetero(Cs. 1p)cicloalquil(Cos)alquilo,
(Cs-10)anl(Cos)alquilo, hetero(Cs.10)an!(Cos)alquilo, (Cs10)bicicloani(Co.s)alquilo o
hetero{Cg-10)bicicloanl(Cy g)alquilo, y

R" yR?, junto con los étomos a fos cuales estén unidos R'® y R?°, forman
(Ces)heterocicloalquileno, en el cual no més de uno de los dtomos miembros de anillo que:
comprende el amllo es un heterodtomo seleccionado de -NR*'-u -0-, donde el anillo estd
msustitwdo o sustiturdo con R?, donde R? es como se define armba, y R' es hidrégeno,
-C(O)OR', -C(O)R'2, -C(O)NR'?R'?, -S(0);NR'’R"?, -S(O)R" y -S(O);R", -S(O)RY,
-S(ORR", -C(O)R"*, -C(O)OR", -C(O)NR'’R" y -S(O):NR'“R"2, en cuyas formulas R'2, R"
y R" son como se define armba,

en el cual dentro de R?, RY, R'%, R'” y R'® cualquier mstema de amllos alicichico o
aromético estd nsustituido o sushtuido adicionalmente con 1 a 5 radicales seleccionados
independientemente de (C,.¢)alquilo, (C,.s)alquilideno, ciano, halo, (C;4)alquilo sustituido
con halo, mtro, -X*NR"R", -X*NR'2C(O)R'?, -X°NR'?C(O)OR"?, -X*NR">C(O)NR'?R"?,
“X’NRZC(NR')NRR", -X°0OR "2, -X*SR'2, -X’C(0)OR'?, -X°C(O)R "%, -X*OC(O)R",
-X’C(O)NR"R", -X?S(0);NR'’R"?, -X*°NR'2$(0);R "%, -X°P(O)(OR'*)OR ",
-X’0P(0)(OR*)OR®, -X*NRC(O)R", -X’S(O)R", -X°C(O)R" y -X*S(O):R" y/o 1
radical seleccronado de -R", -X*OR", -X’SR", -X’S(O)RY, -X*S(0);R", -X°C(O)R™*,
-X’C(0)OR", -X*OC(O)R", -X*NR“R'?, -X*NR'’C(O)R"*, -X*NR'2C(O)OR",
XC(O)NRMR'?, -X*S(0)NR"R'?, -X>NR"’S(0):R"Y, -X*NR'’C(O)NR'‘R"? y

2z
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X’NRC(NR')NRMR'?, y dentro de R? y R* cualquier resto ahifitico est4 msustitwido o
sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente de ciano,
halo, mtro, -NR'?R', NR'’C(O)R'?, -NR'2C(O)OR', -NR'*C(O)NR'?R "2,
-NR*C(NR')NR'?R", -OR"?, -SR"?, -C(O)OR"?, -C(O)R"%, -OC(O)R'?, -C(O)NR''R"?,
-S(0):NR'?R"?, -NR!2§(O),R ", -P(O)OR'H)OR", -OP(O)(OR'HOR'2, -NR'2C(O)R",
-S(O)R" y -S(O)R", en cuyas fdrmulas X°, R'%, R y R' son como se describe amba, con
la salvedad de que sdlo estdl presente una estructura de amllo bicichca en R?, R* o R", y sus
denivados N-dxido, derivados proféirmaco, derivados protegidos, 1s6meros individuales y
mezclas de 1s6meros de los mismos, y las sales y solvatos farmacéuticamente aceptables de
dichos compuestos y sus denvados N-éxido, denvados profirmaco, denvados protegidos,
186meros individuales y mezclas de 1sémeros de los mismos

5 Un compuesto de la rervindicacién 1 o la rervindicacién 2, en el cual

X' es NHCRYRHX® o -NHCHR'?)C(O)RY,

X? es hudrégeno, fluoro, -OH, -OR*, 0 -NR'R!® y X7 es hidrégeno o X* y X’
representan ambos fluoro,

X3 es ciano,

en ¢l cual dentro de X’ [sic] cualquier sistema de amllo alicichco o aroméfico estd
msustitwdo o sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente
de (Ci.s)alquilo, (C;.s)alquil-ideno, ciano, halo, (C,4)alquilo sustitwido con halo, mtro,
-X*NR'ZR1, .X*NR2C(O)R"2, -X*NR'2C(O)OR "2, -X*NR'2C-(O)NR'*R",
-XSN'R"C(NR")NR“R“, “XOR™, -X°SR2, -XSC(O)ORH. -X’C(O)Rlz, -X50C(0)R'2,
-X’C(O)NR'?R", -X38(0),NR"’R"?, -X*NR'?S(0);R?, -X*P(OXOR')OR ",
“X’0P(O)(OR'$)OR ", -X’NR’C(O)R", -X*S(O)R" y -X*S(O):R" y/o 1 radical
seleccionado de -R', -X°OR™, -X’SR™, -X°S(O)RY, -X*S(O)R", -X’C(O)R™,
-X*C(O)OR", -X°0OC(O)R", -X*NRMR"?, -X*NR*C(O)R ™, -X*NR'3C(O)OR",
-X°C(O)NR'?R", -X’S(0),NR“R"?, -X’NR'?S(O):R", -X*NR'2C(O)NR"“R"? y
-X*NR"C(NR'*)NR"R", en cuyas férmulas X° es un enlace o (C1s)alquileno, R'? es en cada
aparicién independientemente hidrégeno, (C).s)alquilo o (Cy.s)alquilo sustituido con halo, R*?
es (Ci.¢)alquilo o (Ci.¢)alquilo sustitwido con halo, y R'* es (Cs.jg)cicloalquil(Co.¢)alquilo,
hetero(Cj.10)cicloalquil(Co 3)alquilo, (Ce-10)anl{Cos)alquilo, hetero(Cs.10)anl(Cos)alquilo,
(Cs-10)bicicloan!(Co.)alquilo o hetero(Cs.1g)bicicloan](Cag)alquilo,

R! es hidrégeno o (C).s)alquilo y R? se selecciona de un grupo constituido por
hidrégeno, ciano, -X*NR'2R", -X°NR'’C(O)R"?, -X’NR"2C(O)OR", -R??,
_stRlzC(o)NRllez' -X’NR“C(NR“)NR"R", -X°OR", X5SR™, —XSC(O)OR'Z,
-X’C(O)R'?, -X*OC(O)R"?, -X°C(O)NR'?R*, -X*S(0),NR"?R"?, -X°NR'2S(O);R ",
-X*P(OXOR'*OR", -X’OP(OXOR'HOR"?, -X*°NRC(O)R", -X*S(O)R", -X°S(O).R",
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-R", -X50RY, -X3SR™, -X’S(O)R", -X*S(0):R", -X°C(O)R™, -X*C(0)OR', -X°OC(O)R",
XNRMR", -X*NR2C(O)RY, -X’NRZC(O)OR, -XC(O)NR'*R 2, -X?S(0);NR"“R"?,
-X°NR'’S(0):R", -X*NR'2C(O)NRR" y -X*NR'’C(NR'>)NRR?, en cuyas fsrmulas X°,
R'%, R y R son como se define amiba, o R' y R?, considerados junto con el 4tomo de
carbono al cual estan uidos a la vez R' y R?, forman (C;.g)cicloalquileno o
(Css)heterocicloalquileno, en los cuales dentro de dicho R? cualquier heteroanlo, anlo,
cicloalquilo, heterocicloalquilo, cicloalquileno o heterocicloalquileno estd insustituido o
sustituido con 1 a 3 radicales seleccionados independientemente de (C,.¢)alquilo,
(C1-6)alquilideno, ciano, halo, (C;.4)alquilo sustituido con halo, mitro, -X°NR'2R'?,
-X"'NR“C(O)R“, -XSNR"C(O)ORIZ, -XSNR"C(O)NR"R’ 2 -X"'NR“C(NR“)NR"R'Z,
-X°0R", -X’SR'%, -X5C(O)OR", -X’C(O)R'?, -X’OC(O)R 2, -X*C-(O)NR'?R"?,
-X3S(0RNR'R"?, -X°NR'2S(0),R "2, -X’P(O)(OR'Y)OR", -X°OP(OXOR'*)OR",
-X’NRC(O)R", -X’S(O)R", -X’S(0):R" y -X’C(O)R", en cuyas férmulas X°, R'* yR?
son como se define amba,

R® es (C1g)alquilo 0 -CRHR®XE, en cuya férmula R® es ndrégeno o (C;.g)alquilo y
X° se selecciona de -X°NR'?R'?, -X’NR'2’C(O)R ", -X*NR'*C(O)OR?,
-X’NR'ZC(O)N.R':R", _stRIZC(NRIZ)NRI zRu. _xSORIZ’ -XSSRu, -X’C(O)OR",
-X’C(O)R'2, -X°0C(0)-R'%, -X5C(O)NR'?R'?, -X*S(0),NR'’R'?, -X°NR'?S(0O);R?,
-X3P(O)OR')OR'?, -X*0OP(O)OR'HOR?, -X*C(O)R "3, -X*NR'*C(O)R 3, -X°S(O)R",
-X’S(0)R", -R", -X°0OR", -X5SR™M, -X*S(O)R™, -X*S(0):R", -X°C(O)R", -X*C(O)OR",
-X’0C(O)R", -X*NR“R"2, -X°NR?’C(O)R", -X*NR'’C(0)OR", -X°C(O)NRR"?,
-X3S(0),NR"-R", -X’NR"$(0),R", -X*NR’C(O)NR“R"? y -X*NR"2C(NR')NR"R"?, en
cuyas férmulas X3, R'2, R"™? y R son como se define arriba,

R* se selecciona de -X*NR'’R", -X*NR’C(O)R"?, -X*N-R'*C(O)OR",
-XNRC(O)NRR, -X*NRZC(NR'HNRPRZ, X®O-R"?, -X*SR"?, -X°C(O)OR ",
-X’C(O)R'?, -X*OC(O)R"?, -X°C-(O)NR'*R'"?, -X®S(0):NR'?R"?, -X*NR'?S(O);R?,
-X*P(O)OR'Y)OR", -X*OP(O)(OR'})OR"Y, -X’C(O)RY, -X*NR'*C(O)R", -X*S(O)R",
-X*S(0),R", -R', -X®0OR™, -X*SR", -X*S(O)R", -X*S(O):R", -X°C(O)R"*, -X*C(O)OR ",
-XP’OC(O)R", -X*NR“R", -X*NR?’C(O)R", -X*NR'*C(0O)OR", -X’C(O)NR"“R ",
-X®S(0);NR"R", -X*N-R'?S(0);R", -X*NRC(O)NR"R" y -X*NR'’C(NR')NR“R"?, en
cuyas férmulas X® es (Cy.g)alquileno y X%, R'3, R y R' son como se define amba, con la
salvedad de que cuando X° es ciano y X2 es -OR*, donde R* se define como -R', entonces R
e (Cs.i0)cicloalquil(C) ¢)alquilo, hetero(C;.io)cicloalquil(Cy.;)alquilo, (Ce.10)anl(Cys)alquilo,
hetero(Cs.10)anl(Ci)alquilo, (Cs.jo)bicicloan](Cy¢)alquilo o
hetero(Cs.10)bicicloani(C, g)alquilo,
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R es (Cg.10)anilo, hetero(Cs.g)anilo, (Cs.ig)biciclo-anlo o hetero{Cs.jo)bicicloanlo,

R'7 es (C1.s)alquilo, (Cr.ip)cicioalqui(C.s)alquilo, hetero(Ca. p)eicloalquil{C).¢)alquilo,
(Ce.10)an](C,) s)alquilo, hetero(Cs 1p)an)(C,.g)alquilo, (Co.ip)biciclo-anl(Cy.g)alquilo o
hetero(Cs.10)bicicloan](C;.g)alquilo, R'® es (Cy.¢)alqmlo, (Cs.i0)cicloalquil(Cy.g)alquilo,
hetero(Cj.y)cicloalqml{C, s)alquilo, (Cs.10)anl(Cis)alquilo, hetero(Cs.jo)anl(C;.g)alqulo,
(Co.10)brcicloanil(C, s)alquilo o hetero(Cs.10)bicicloani(Ci.g)alquilo, y

R" y R%, junto con los 4tomos a los cuales estéin umdos R'® y R%, forman
(Cys)heterocicloalquileno, en el cual no més de uno de los étomos miembros de amllo que
comprende el anillo es un heterodtomo seleccionado de -NR*'- u -O-, donde el anillo esté
nsustitwido o sustiturdo con R?, donde R? es como se define arriba, y R*! es mdrégeno,
-C(O)OR", -C(O)R'?, -C(O)NR'?R'?, -S(O);NR''R2, -S(O)R" y -S(O);R", -S(O)R",
-S(0):RY, -C(O)R", -C(O)OR", -C(O)N-R'’R"? y -S(O);NR!“R"2, en cuyas férmulas R",
R"Y y R son como se define amba,

en el cual dentro de R?, R*, R, R y R’® cunlquier sistema de anillos ahciclico o
aromitico estd insustituido o sushitwido adicionalmente con 1 a 5 radicales seleccionados
mdependientemente de (C).¢)alquilo, (C)g)alqulideno, ciano, halo, (Cq)alquilo sushtwido
con halo, mitro, -X’NR'2R"?, -X*NR"C(O)R*?, -X°NR'2C(O)OR "2, -X*NR'*C(O)NR'*R ",
X*NRZCNR')NR'R', -XSOR ™, -X’SR'?, -X*C(O)OR"?, -X*C(O)R'?, -X*OC(O)R",
-X*C(O)NR'?R®, -X3S(0),NR!?R"?, -X*NR'?S(0O):R 2, -X*P(O)(OR'*)OR"?,
-X°0OP(O)}OR'HOR"?, -X°NR'2’C(O)R ", -X*S(O)R"?, -X’C(O)R" y -X*S(O)R" y/o 1
radical seleccionado de -R', -X°OR', -X*SR", -X*S(O)R", -X*S(0):R", -X*C(O)R™*,
-X’C(O)OR™, -X*0C(O)R", -X*NR“R"?, -X>NR'’C(O)R", -X*NR'’C(O)OR™,
-X’C(O)NR“’R“, -XSS(O)zNR“Ru, -X"NR“S(O) 1R“. -XS'NRuC(O)NR”R“ y
X3NR'’CNR'HNRMR'?, y dentro de R? yR* cualquer resto alifdtico esté msustitwido o
sushnudo adicionalmente con 1 a 5 radicales seleccionados independientemente de ciano,
halo, mtro, -NR"R'2, -NR'2C(0)-R"?, -NR’C(O)OR'?, -NR'*C(O)NR'?R",
_N-Rlzc(NRlz)_N-RIZRIZ. _ORIZ, _SRIZ’ -C(O)OR' 2' ~C(0)R'2, -OC(O)R'Z, -C(O)NR'zRu,
-S(O)NR'’R"2, -NR'?S(0),R "2, -P(OXOR')OR?, -OP(O)(OR')OR 2, -NR?C(O)R",
-S(O)R" y-S(0):R", en cuyas f6rmulas X*, R'?, R'®> y R" son como se describe armiba, con
1a salvedad de que cuando X2 es -OR*, donde R* se define como -R'*, 0 -NHR'®, entonces
cualquier sistema de anillos aromético presente dentro de R™ o R'® no esté sustitwdo
adicionalmente con halo, (Cs.10)cicloalquilo, hetero(Cs.io)cicloalquilo, (Cg 1o)anlo,
hetero(Cs.10)anilo, (Co-10)bicicloanlo o hetero(Cy.1a)bicicloarlo, con la salvedad de que sélo
estd presente una estructura biciclica de amullos en R, R'0 RY, y los denvados N-6xido,
denvados profirmaco, denivados protegidos, 1sémeros individuales y mezclas de 1sdmeros de
los musmos, y las sales y solvatos farmacéuticamente aceptables de tales compuestos y los
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denivados N-dxido, derivados profirmaco, denvados protegidas, 1sdmeros individuales y
mezclas de 1sémeros de los mismos
6 Un compuesto de la reivindicacién 1 6 2, en el cual

X' es -NHC(R")YR?)X? o -NHCH(R'*)C(O)R?,

X2 es -OH, -OC(O)NR'?R" 0 -OC(O)R", en cuyas férmulas R y R son como se
define més adelante,

X? es ciano, -CRNHRYR'S, -C(R%)(OR®),, -CH:C(O)R'S, -CH=CHS(O):R?,
-C(O)CF2C(O)NR’R?, -C(O)C(O)NR’R®, -C(O)C(O)OR?, -C(O)CH,OR?,
-C(O)CH2N(R%)SO;R® 0 -C(O)C(O)R, en cuyas formulas R® es hidrégeno, (Ci.4)alquilo,
{Cs.i0)cicloalquil{Cog)alquilo, hetero(Cs.jo)cicloalquil(Cos)alquilo, (Cs-10)anl(Co.g)alquilo,
hetero(Cs.10)anl(Cos)alquilo, (Cs.io)bicicloant(Cos)alquilo o hetero(Cs.10)-
bicicloani(Ceg)alquilo, RE es hidrégeno, hidroxi o (C.¢)alquilo, o donde X3 contiene un
grupo -NR'RS, R* y R® junto con el dtomo de mitrégena al cusl estén umdos ambos, forman
hetero(Cs.ip)cicloalguilo, hetero(Cs.ip)anilo o hetero{Cy.io)bicicloarilo, R7 es hidrégeno o
(Ci4)alqulo y R® es ludroxi o R7 yR? forman Juntog oxo, R' es hidrégeno, -X*, -CF,,
-CF:CF2R’ 0 -N(R®)OR®, R’ es hidrégeno, halo, (Cy+)alquilo, (Cs.10)anl(Co.¢)alquilo o
(Cs. 0)heteroani(Co)alquilo,

X* comprende un amllo heteromonocichco que contiene 4 a 7 dtomos miembros de
anillo o un sistema de amllos heterobicichico condensado que contiene 8 a 14 4tomos
miembros de amllo y cualquier denivado carbociclico cetona, imnocetona o tiocetona de los
nusmos,

en el cual dentro de R®, X? 0 X* cualquier sistema de amillos ahiciclico o aromético estd
nsustituido o sustitmido adicionalmente con 1 a 5 radicales seleccionados independientemente
de (Ci¢)alquilo, (C.s)alquilideno, ciano, halo, (C4)alquilo sushituido con halo, mitro,
XONRRY, XINRC(O)RY, -X*NRC(O)OR ', -X*NR'IC(O)NR'ZRY,
-X°NRC(NR')NR'?R", -X*OR", -X*SR"?, -X*C(O)OR"2, -X*C(O)R"?, -X°OC(O)R*,
-X’C(O)NR"R", -X’S-(0):NR'R"2, -X*NR'?S(0):R"?, -X°P(O)(OR'})OR 2,
-X’0OP(O)OR'})OR'?, -X’NR’C(O)R", -X*S(O)R" y -X°S(0):R" y/o 1 radical
seleccionado de -R', -X*OR'4, -X*SRY, -X*S(O)R", -X’S(0),R", -X°C(O)R",
-X’C(O)OR", -X°0OC(O)R", -X°NR“R'2, -X*NR*C(O)R", -X*NR'*C(O)OR ",
-X’C(O)NR"R", -X°S(0),NR"R"?, -X*NR'?8(0):R"*, -X°NR"*C(O)NR"R" y
-X’NR"C(NR“)NR"R”. en cuyas férmulas X® es un enlace o (C)¢)alquileno, R'? es en cada
apancién mdependientemente hidrégeno, (Cy-)alquilo o (Cy_g)alquilo sustitido con halo, R"
&3 (Ci-s)alquilo o (Cy.¢)alquilo sustitmido con halo, y R es (Cs-j0)cicloalquil(Cy.g)alquilo,
hetero- (Cs.10)c1cloalquil(Cy a)alquilo, (Ce.10)anl(Co-s)alquilo, hetero(Cs.10)anl(Cog)alquilo,
(Cs.1a)bicicloani(Cy ¢)alquilo o hetero(Cs.i0)bicicloani(Co¢)alquilo,
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R' es hidrégeno o (C).¢)alquilo y R? se selecciona de un grupo constitwido por
drdgeno, ciano, -X NRZR'?, - X3NR! ’C(O)Ru. XNR! 2C(0)0Ru. -Ru,
-X’NR"C(O)NR"R“, -XSNRBC(NR")NR“R“. -X’OR", X’SR2, -XSC(O)OR",
-X°C(O)R", -X*0C(O)R'?, -X°C(O)NR'R"?, -X°S(0)NR'?R ', -X°NR*S(0O),,R*,
-X*P(OXOR'})OR', -X*0OP(O)OR'})OR', -X*NR'2’C(O)R", -X°S(O)R", -X*S(O).R",
R™ -XSORM, -X*SR™, -X°S(O)R™, -X’S(O);R™, -X’C(O)R™, -X°C(0)OR™, -X°OC(O)R™,
-X*NR“R", -X*NR'2C(O)R", -X*NR'>C(0)OR ™, -X’C(O)NR'?R"?, -X’S(0);NR*R "2,
-X°NR"S(0);R", -X°NR'2’C(O)NR"R" y -X’NRZC(NR')NR"R?, en cuyas férmulas X°,
R'3,R" yR" son como se define armba, o R' y R%, considerados junto con el 4tomo de
carbono al cual estén umdos a la vez R' y R?, forman (Cs.g)cicloalquileno o
(Cs.g)heterocicloalquileno, en cuyas formulas dentro de dicho R? cualquier heteroanilo, anlo,
cicloalquilo, heterocicloalquilo, cicloalquileno o heteracicloalquileno estd insustituido o
sustituido con 1 a 3 radicales seleccionados independientemente de (C,.g)alquilo,
(C).9)alqmhdeno, ciano, halo, (C).4)alquilo sushimdo con halo, mtro, -X°NR'?R'?,
_X°NR2C(O)R™, -X*NR'C(O)OR?, -X*NR*C(O)NR IR, -X*NR’C(NR')NR "R "?,
-X°OR'2, -X*SR", -X°C(O)OR'?, -X°C(O)R?, -X*OC(O)R"?, -X*C(O)NR'2R"?,
-X’S(0)NR'R"?, -X*NR'?5(0);R "2, -X*P(OXOR})OR"?, -X*OP(OXOR'})OR",
X°NRZC(O)RP, -X5S(O)RY, -XS(0):R" y -X*C(O)RY, en cuyas férmulas X3, R2 yR"
son como se define arrba,

R’ es (C.5)alquilo 0 -CROR%XE, en cuya formula R es idrégeno o (C)g)alquilo y
XS se selecciona de -X°NR'?R'?, -X®NRC(O)R "2, -X*NR'>’C(O)OR "2,
X*NRC(O)NR"R?, -X°NRC(NR')NRRY, -X°0R", -X*SR'2, -X°C(O)OR",
-X’C(0)-R", -X*OC(O)R "2, -X*C(O)NR'IR"?, -X*S(0),NR"*R"?, -X*NR'?8(0);R ",
-X’P(OXOR™)OR", - X OP(0)(OR'})OR'?, -X’C(O)R"?, -X*NR'*’C(O)R", -X’S(O)R",
XIS(OyR", R, -XIORM, -X*SRY, -X*S(O)R™, -XIS(ORR™, -X3C(OR", -X’C(O)ORY,
-X’OC(O)R", -X*NR“R"?, -X"'NR"C(O)R", -X’NRnC(O)OR", -X’C(O)NR"R",
-X°S(0)2NRMR2, X*NRS(0),R™, -X*NR'C(O)NRMR" y -X*NR’C(NR'}NR'*R", en
cuyas férmulas X°, R'%, R" y R' son como se define arriba, y

R'" y R%, junto con los tomos a los cuales estén umdos R'® y R%, forman
(Css)heterocicloalquileno, en el cual no més de uno de los dtomos miembros de anillo que
comprende el amllo es un heteroétomo seleccionado de -NR*'-u -O-, donde el amllo estd
msustituido o sustitmdo con R?, donde R? es coma se define amba, y R?' es udrégeno,
-C(Q)OR'?, -C(O)R"?, -C(O)NR 2R 2, -S(0);NR'IR"?, -S(O)R"? y -S(O),R", -S(O)R™,
-S(O)nR™, -C(O)R", -C(O)OR™, -C(O)NR'?R"? y -S(0);NR"*R", en cuyas férmulas R'?, R"
y R'* son como se define arnba,

3%
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en el cual dentro de R}, R*, R"?, R' y R'® cualquier sistema de amllos aliciclico o
aromftico estd insustituido o sustituido adicionalmente con 1 a S radicales seleccionados
independientemente de (C,_g)alquilo, (C,¢)alquilideno, ciano, halo, (C,4)alquilo sushtwido
con halo, mtro, -X°>NRPR'2, -X*NR'2C(O)R'?, -X*NR2C(O)OR"?, -X*NR'*C(O)NR"*R",
X*NRZCNR')NR'ZRY, X OR'2, -X°SR”™, -X*C(O)OR"?, -X°C(O)R'2, -X°OC(O)R"?,
-X’C(O)NR'’R", -XS(0),NR!?R'?, -X*NR'*$(O)R"?, -X*P(O)(OR'})OR"?,
-X°OP(O)OR')OR™, -X*NR2C(O)R", -X*S(O)R", -X’C(O)R" y -X*S(0):R" y/o 1
radical seleccionado de -R™, -X°OR", -X*SR™, -X°S(O)R", -X*S(O);R", -X’C(O)R",
-X’C(Q)OR™, -X°0C(O)R", -X°NR"R"?, -X*NR'’C(O)R", -X*NR'*C(O)OR",
X’C(O)NR"R™, -X’S(O);NRMR ", -X*NR'?S(0);R", -X*NR'?C(O)NR'*R" y
-XNR'ZC(NR'))NRMR?, y dentro de R® yR* cualquier resto alifético ests msustituido o
sustituido adicionaimente con 1 a 5 radicales seleccionados independientemente de ciano,
halo, mtro, -NR'ZR'?, -NR"?C(O)R", -NR"2C(O)OR'?, -NR'IC(O)NR'?R?,
NRC(NR')NR'R, .OR", -SR", -C(O)OR™, -C(O)R"2, -OC(O)R"2, -C(O)NRR®,
-S(OxNR'"R", -NR'2§(0),R"?, -P(O)OR'*)OR"?, -OP(OYOR'>)OR'?, -NR'*’C(O)R",
-S(O)R" y -S(O)R", en cuyas férmulas X*, R'%, R y R'* son como se descnibe arriba, con
la zalvedad de que sdlo esté presente una estructura de amillo biciclica en R*, R* o R™, y Ios
denvados N-6x1do, denvados profirmaco, denvados protegidos, 1sémeros individuales y
mezclas de 1s6meros de los mismos, y las sales y solvatos farmacéuticamente aceptables de
tales compuestos y los derivados N-6xido, denvados profirmaco, denvados protegidos,
wdmeros individuales y mezclas de 1sémeros de los mismos
7 El compuesto de la rervindicacién 1 o la reivindicacién 2, en el cual

X! es -NHC(R'YR*)C(O)C(O)NRRS, en cuya férmula R® es lndrégeno, (Ci)alquilo,
(Ci.10)c1cloalquil(Cq s)alquilo, hetero(Cs.ig)cicloalquil(Cq a)alquilo, (Ce.10)ani(Cos)alqulo,
hetero(Cs.i0)ani(Cog)alquilo, (Co.jp)icicloani(Cos)alquilo o
hetero(Cy-10)bicicloan](Co.g)alquilo y R® es hidrégeno, hidrox o (Cy.¢)alquilo, o R* y R, junto
con ¢l dtomo de mtrégeno al cual estén unidos ambos, forman hetero(C;.jo)cicloalquilo,
hetero(Cs. g)arilo o hetero(Cjs.1g)bicicloarilo,

X? es ludrégeno,

en el cual dentro de X' cualquier sistema de amllos aliciclico o aromético esté
msustituido o sustiturdo adicionalmente con 1 a 5 radicales selecctonados independientemente
de (Ci¢)alquilo, (C,)alquilideno, ciano, halo, (Ci«)alquilo sushtmdo con halo, mtro,
XN-RRY, -X5NRC(O)R'?, -X*NR'>C(O)OR ", -X’NR™C(O)NR’R",
XNRYC(NR)NRZR", -X°0RY, -X°SRY, -X*C(O)ORY, -X°C(O)R", -X°OC(O)RY,
-X’C(O)NR'’R", -XS(0),NR"*R", -X*NR'?5(0)2R"?, -X*P(O)(OR'})OR?,
-X’0P(O)OR'HOR'?, -X*NRC(O)RY, -X*’S(O)R" y -X*S(O1R" y/o 1 radical
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seleccionado de -R'4, -X°OR', -X°SR™, -X*S(O)R'*, -X*S(O),R™, -X°C(O)R",
-X’C(0)OR", -X°0OC(O)RY, -X*NR"R"?, -X*NR'*C(O)R", -X°N-R">*C(O)ORY,
-X’C(O)NR"?R", -X’S(0);,NR"R"?, -X*NR'?S(0);R"*, - X*NRPC(O)NR*R"? y
-X*NR2C(NR'*)NR'R"?, en cuyas férmulas X* es un enlace o (C).¢)alquileno, R" es en cada
aparicién independientemente hidrégeno, (Cy.¢)alqulo o (Cy-¢)alquilo sustrwido con halo, R
es (Cy.¢)alquilo o (Cy¢)alquilo susttuido con halo, y R' es (Cy.10)cicloalquil{(Cy¢)alquilo,
hetero(C;.0)cicloalquil(Co-3)alquilo, (Cs-10)anl{Co-s)alquilo, hetero(Cs. 0)anl{Co.¢)alquilo,
{Co-10)-bicicloani(Cog)alquilo o hetero(Cg.19)bicicloanl(Cos)alquilo,

R' es hidrégeno y R? es (Cy.¢)alquilo, y

R’ es -CH,X®, en cuya férmula X5 es -X*NR'2S(0);R'? 0 -X*S(0);R"*, en cuyss
féormulas X5, R'? y R'* son como se define amba,

en el cual dentro de R? cualquier sistema de amillo aliciclico o aromético estd
msustituido o sustituido adicionalmente con 1 a 5 radicales seleccionados independientemente
de (C,-¢)alquilo, (C;.s)alquihideno, ciano, halo, (Ci.¢)alquilo sustituido con halo, mitro,
X*NR'ZR"?, -X*NR'2C(O)R"?, -X*NR">C(0)OR"?, -X°NR'>C(O)NR'*R",
X*NRPC(NR')NRZR'?, -X°OR'2, -X’SR'2, -X°C(O)OR™, -X’C(O)R 2, -X°OC(O)R "2,
-X’C(O)NR'?R"?, -X3S(0),NR'’R", -X’NR'?S(0),R"?, -X*P(OXOR'3)OR",
-X°0P(0)(OR')OR'?, -X*NRC(O)R"Y, -X*S(O)R", -X°’C(O)R" y -X*S(O).R" y dentro de
R3 cualquier resto alifitico esté msustitmdo o sustitwdo adicionalmente con 1 a 5 radicales
seleccionados independientemente de ciano, halo, mtro, -NR'?R?, -NR“C(O)R",
_NRC(0)OR", -NR"’C(O)NR'?R¥, -NR"2C(NR'})NR’R'?, -OR"?, -SR"?, -C(O)OR"?,
-C(O)R', -OC(O)R", -C(O)NR'?R'?, -5(0),NR'?R'?, -NR!2S(0),R 2, -P(OXOR'})OR"?,
-OP(OXOR')OR", -NR"2C(O)R", -S(O)R" y -S(O);R?, en cuyas férmulas X5, R'2, R y
R" son como se describe arnba, con la salvedad de que sélo esté presente una estructura de
anillo bicichica en R, y los dentvados N-6x1do, derivados profirmaco, derivados protegidos,
186meros individuales y mezclas de 1sdmeros de los mismos, y las sales y solvatos
farmacéuticamente aceptables de tales compuestos y los denvados N-6x1do, denvados
profirmaco, denvados protegidos, 1sémeros individuales y mezclas de 1sémeros de los
mismos
8 El compuesto de la reivindicacién 3, en el cual

X! es NHCR")R)X® o -NHCH(R'*)C(O)R?, en cuyas férmulas R' es hidrégeno o
(C1s)alquilo y R? es hidrégeno, (Ci.¢)alquilo, -X°0OR', -X*S(O)R", -X°OR",
(Cs-10)anl(Co.s)alquilo o hetero(Cs.1g)anl(Co)alquilo, o R' 0 R? considerados junto con el
4tomo de carbono al cual estén unidos a la vez R! y R?, forman (Cs.¢)cicloalquleno o
(Ci.s)heterociclo-alquileno, en los cuales dentro de dicho R?, cualquier heteroanlo, anlo,
cicloalquileno o heterocicloalquileno esté insustituido o sustitwido con (C,.g)alquilo o hidroxi,
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en los cuales X es ciano, -C(O)-R'®, -C(R®OR®),, -CH=CHS(O),R?, -CH.C(O)R'®,
-C(O)CF,C(O)NRR?, -C(O)C(O)NR’RS, -C(0)C(O)OR?, -C(O)CH,OR?,
-C(O)CH,N(R%)SO:R’ 0 -C(O)C(O)R?, y R"® y R junto con los 4tomos a los cuales estin
umdos R" y R forman (C4g)heterocicloalquileno, en cuya férmula no més de uno de los
dtomos miembros del amllo que comprende el amllo es un heteroitomo seleccionado de
-NR¥'- u -0, en el cual el anillo est4 msustitido o sustituido con (Ci.¢)alquilo o
-X’C(O)OR'? y RY es hidrégeno, (C).s)alquilo, -X’C(O)R'?, -X°C(O)OR'?, -R", -X*C(O)R™
0 -C(O)OR™,

X? es -OH 0 -OC(O)NRR", en cuya férmula cada R'? representa
independientemente hidrégeno o (C.s)alquilo, donde dicho alquilo estd insustituido o
sustituido con hidrox: o metoxi, o X es -OC(O)NHR™, en cuya férmula R es
(Cs-10)cicloalquil(Cos)alquilo o hetero(Cs-jo)cicloalquil(C;.3)alquilo, o X? es -OC(O)RY,
cuya formula R es -NRZR? y R? y R junto con el itomo de mitrégeno al cual estén umdos
R%2 y R® forman un amllo hetero(Ca.¢)cicloalquilo, amllo que puede estar msustituido o
sustituudo con hidroxi, y

R? es -CH,X5, en cuya formula X® se selecciona de -X*SR'?, -X°C(O)NR'?R "2,
-X*S(0):R", -X°C(O)RY, -X’OR", -X°SR™, -X°R", -X°S(0):R", -X°C(O)R",
-X°C(O)NR'*R"?, y los denvados N-6x1do, denvados proférmaco, derivados protegidos,
1s6meros individuales y mezclas de 1sémeros de los mismos, y las sales y solvatos
farmacéuticamente aceptables de tales compuestos y los denvados N-6xido, denivados
profirmaco, denvados protegidos, 1sdmeros individuales y mezclas de 1sémeros de los
mismos
9 El compuesto de la rervindicacion 8, en el cual

X? es ciano, -C(0)X*, -C(O)H, -C(O)N(CH;)OCH,, -CH(OCHS),, -C(O)CFs,
-C(O)CF;CF;, -CH,C(O)R'®, (E)-2-bencenosulfonil-vimlo, 2-dimetilcarbamoil-2,2-difluoro-
acetilo, 2-oxo-2-pirrohdin-1-1l-acetilo, 2-morfolin-4-11-2-oxo-acetilo,
2-oxo-2-piperazin-1-il-acetilo, 2<(4-metanosulfonil-piperazin-1-11)-2-oxo-acetilo,

2-(1 .l-dl-oxo-lk‘-uofonnohn-4-1l)-2-oxoacen lo, dimetilamino-oxalilo,
tetrahidropiran-4-1laminooxalilo, 2-morfolin-4-1l-etilammnooxallo,
ciclopentil-etil-aminooxalilo, pindin-3-1laminooxahlo, femlarmno-oxalilo,
1-benzo1l-pipendin-4-1laminooxalilo, 1-bencil-carbamoil-metanoilo, 1-benciloxi(oxahlo),
2-benciloxi-acetilo, 2-benceno-sulfonilamino-etanoflo, 2-0x0-2-feml-etanoilo,
3H-oxazol-2-carbonilo, 5-tnfluorometil-oxazol-2-carbonilo,
3-tnfluorometil-[1,2,4]Joxadazol-5-carbomlo, 2,2,3,3,3-pentafluoro-propionilo,
hidroxi-aminooxahlo, oxalilo, 2-(1,3-dihidro-1801ndol-2-11)-2-0xo0-acetilo,
benzotiazol-2-1laminooxahlo, 2-oxo-etilo, 2-0xazol-2-11-2-0xo0-etilo o
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2-benzooxazol-2-11-2-oxo-etilo,

X? se selecciona de -OH, dimetilcarbamoiloxi, morfolin-4-1lcarbomloxi,
pipendin-1-ilcarboniloxi, pirrolidin-1-11-carbomloxi, pinmidin-2-1lamino,
tetramdropiran-4-1lamino, 1-metil-pipendin-4-1lamino,
N-(2-metoxiet1l)-N-(tetralndropiran-4-1l)amino, 1sopropil-amino y ciclohexilamino,
4-terc-butoxicarbonilpiperazin-1-1lcarboniloxi, N-bencil-carbamoiloxi,
pirrolidin-1-1l-carbomlox:, N, N-dimetil-carbamoiloxi, pipendin-1-1l-carboniloxi,
4-metanosulfonil-piperazin-1-1l-carbonloxi, 4-etoxicarbonilpiperazin-1-il-carbonilox,
N-ciclohexil-carbamoiloxi, N-feml-carbamoiloxi,

N-(5,6,7,8-tetralidro-naftalen- 1-1l)-carbamoiloxi, N-butil-N-metil-carbamoiloxi,
N-pindin-3-1l-carbamoiloxi, N-1sopropil-carbamoiloxi, N-pindin-4-1l-carbamoiloxi,
N-cianometil-N-metil-carbamoiloxi, N, N-bis-(2-metoxi-etil)-carbamoil-oxi,
N-fenetil-carbamoiloxi, piperazina-carbomloxi, N-naftalen-2-1l-carbamoiloxi,
4-bencil-piperazina-1-carbamoiloxi, 4-(1-furan-2-1l-carbonil)-piperazina-1-carbamoiloxi,
tiomorfolin-4-1l-carboniloxi, 1,1-dioxo-1 )s‘-uomorfolm-ll—ll)carbomlon,
bis{(2-metoxi-etil)-carbamoiloxi, morfolin-4-ilcarbomloxi, 2-metoxi-etil-carbamoiloxi,
dietilcarbamouloxi, pirrohdin-1-ilcarbon-1loxi, 2-hidroxietilcarbamoilox,
tetrahidro-furan-2-1l-metilcarbamoiloxi, ciclopropilcarbamoiloxi, terc-butil-carbamoilox,
3-hidroxi-pirrolidin-1-1l-carbonilox: y carbamoiloxi, y

Ries tiofeno-2-sulfonl-metilo, 3-cloro-2-fluoro-femimetano-sulfonil-metilo,
benceno-sulfoml-metilo, fenilmetano-sulfonil-metilo,
2-(1,1-drfluoro-metox1)-fenilmetano-sulfoml-metilo, 2-bencenosulfonl-etilo,
2-(pmndina-2-sulfonil)-etilo, 2-(pindina-4-sulfonil)-etilo, 2-femlmetano-sulfoml-etilo,
oxipmdin-2-1l-metano-sulfonil-metilo, prop-2-eno-1-sulfonil-metilo,
4-metoxi-feniimetano-sulfoml-metilo, p-tolil-metano-sulfonil-metilo,
4-cloro-femlmetano-sulfonil-metilo, o-tolhl-metano-sulfonil-metilo,
3,5-dimetil-femlmetano-sulfoml-metilo, 4-tnfluoro-metil-femimetano-sulfonil-metilo,
4-tnfluoro-metoxi-femlmetano-sulforl-metilo, 2-bromo-feniimetano-sulfonil-metilo,
pindin-2-1l-metano-sulfoml-metilo, pindin-3-11-metano-sulfonil-metilo,
pindin-4-1l-metano-sulfoml-metilo, naftalen-2-11-metano-sulfoul-metlo,
3-metil-feniimetano-sulfonil-metilo, 3-tnfluorometil-feniimetano-sulfonil-metlo,
3-mnfluoro-metoxi-fenilmetano-sulfonil-metilo,
4-fluoro-2-tnfluorometoxi-femlmetano-sulfoml-metilo,
2-fluoro-6-tnfluorometil-femlmetanosulfomlmetilo, 3-cloro-feniimetanosulfomimetilo,
2-fluoro-feniimetanosulfonil-metilo, 2-tnfluoro-fenimetanosulfonilmetilo,
2-c1ano-ferlmetanosulfonilmetilo, 4-terc-butil-feniimetano-sulfomimetilo,
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2-fluoro-3-fenil-fenimetano-sulfonil-metilo, 3-fluoro-femimetanosulfomlmetilo,
4-fluoro-femimetano-sulfornlmetilo, 2-cloro-feniimetanosulfoniimetilo,
2,5-difluoro-femimetanosulfonlmetilo, 2,6-difluoro-femimetanosulfornimetilo,
2,5-dicloro-fernlmetano-sulfonil-metilo, 3,4-dicloro-femimetanosulfonil-metilo,
2-(1,1-difluoro-metoxi)-femlmetanosulfoml-metilo, 2-ciano-femimetano-sulfomi-metilo,
3-cisno-femlmetanosulfomimetilo, 2-tnfluoro-metoxi-fenilmetano-sulfonilmetilo,
2,3-difluoro-fenilmetanosulfonil-metilo, 2,5-difluoro-feniimetanosulfomlmetilo,
bifenl-2-1lmetanosulfoniimetilo, ciclohexilmetilo, 3-fluoro-femlmetanosulfomlmetilo,
3,4-difluoro-femimetano-sulfomlmetilo, 2,4-d:flucro-femimetanosulfoniimetilo,
2,4,6-tnfluoro-fenilmetanosulfomlmetilo, 2,4,5-tn-fluoro-femimetanosulfomimetilo,
2,3,4-mfluero-femimetanosulforulmetilo, 2,3,5-trifluoro-feniimetano-sulfonilmetilo,
2,5,6-tnfluoro-femimetanosulfoml-metilo,
2-cloro-5-tnfluora-metilfemlmetanosulforil-metilo, 2-metl-propano-1-sulfonilo,
2-fluoro-3-tn-fluoro-metilfenimetanosulfomimetilo,
2-fluoro-4-mn-fluoro-metilfenilmetanosulfomlmenlo,
2-fluoro-5-mn-fluoro-metil-feniimetano-sulforul-metlo,
4-fluoro-3-tnfluoro-metilfeniimetanosulfonil-mehlo, 2-metoxi-fenilmetanosulfomimetlo,
3,5-bis-tnifluorometil-fen1imetanosulfonilmetilo, 4-difluorometoxi-femimetanosulforulmetilo,
2-difluoro-metoxi-fenilmetanosulfoniimetilo, 3-difluorometox:-femimetanosulfoniimetilo,
2,6-dicloro-femlmetanosulfomimetilo, bifeml-4-1lmetanosulforul-metilo,
3,5-dimetil-150xazol-4-1imetanosulfomimetilo, 5-cloro-tien-2-1-metanosulfonilmetilo,
2-[4-(1,1-difluoro-metoxi)-bencenosulfonil]-etila,
2-[2-(1,1-difluoro-metox1)-bencenosulforul]-etila,
2-[3-(1,1-difluaro-metoxi)-bencenosul forul]-etilo, 2-(4-tnflucrometoxi-bencenosulfoml)-etilo,
2-(3-tniflusro-metoxi-benceno-sulfomi)-etilo, 2-(2-mfluoro-metoxi-benceno-sulfoml)-eulo,
(cianomenl-mehl-carbamoil)-metilo, bifenil-3-1lmenlo, 2-0x0-2-pirrolidin-1-1l-etilo,
2-benceno-sulfonil-etilo, 1sobutilsulfamlmenlo, 2-femisulfamil-etilo,
ciclohexiimetanosulfomimetilo, 2-ciclohexil-etanosulfonilo, bencilo, naftalen-2-ilo,
bencilsulfaml-metilo, 2-tnfluorometil-bencilsulfaml-metilo, feml-sulfaniletilo,
ciclopropil-metanosulfonilmetilo, 5-bromo-tien-2-1lmetilo, 3-feml-propilo,
2,2-difluoro-3-feml-propilo, 3,4,5-trimetoxi-fem!metanosulfomimetilo,
2,2-d1fluoro-3-tien-2-1l-propilo, ciclohexiletilo, ciclo-hexilmetilo, ferc-butilmetilo,
1-metilciclohexiimenlo, 1-metilciclopentiimetilo, 2,2-difluoro-3-femulpropilo,
2,2-dimeti1-3-fenilpropilo, 1-bencilciclopropilmetilo, -X*S(O),R" y -X*S(O);R'*, en cuyas
formulas R es alquilo y R' es femilo, pudiendo estar dicho femlo msusttwido o sustitwido, y
los denvadas N-dx1do, denvados profirmaco, denvados protegidos, 1sémeros individuales y
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mezclas de 1sémeros de los mismos, y las sales y solvatos farmacéuticamente aceptables de
tales compuestos y los denivados N-6xido, denvados profirmaco, denvados protegidos,
136meros individuales y mezclas de 1s6meros de 108 mismos

10 Un compuesto de la rervindicacién 9, en el cual

X3 es 1H-benzoimidazol-2-1lcarbonilo, pinmidin-2-ilcarbonilo,
benzooxazol-2-1lcarbomlo, benzotiazol-2-1lcarbonilo, pindazin-3-ilcarbonilo,
3-feml-[1,2,4]oxadiazol-5-1lcarbonilo o 3-etil-[1,2,4]-oxadazol-5-1lcarbonilo,
2-oxo-2-pirrolidin-1-1l-acetilo, 2-morfolin-4-1l-2-oxo-acetilo, 2-0x0-2-piperazin-1-1l-acetilo,
2-(4-metanosulfom|-piperazin-1-11)-2-oxo-acetilo,
2-(1,1-d10xo-l)\s-tlomorfolm—4-1l)-2—oxo—acet|lo, dimetilaminooxalilo,
tetrahidropiran-4-1lamino-oxalilo, 2-morfolin-4-11-etilaminooxalilo,
ciclopentil-etil-aminocoxalilo, pindin-3-1laminooxalilo, fen1lamino-oxalilo o
1-benzoil-pipendin-4-1laminooxalilo,

X? se selecciona de -OH, dimetilcarbamoiloxi, morfolin-4-1lcarbonilox,
pipendin-1-il-carboniloxi, pirrolidin-1-1l-carbomloxs, pirrmidin-2-1lamino,
tetrahidropiran-4-1lamino, 1-metil-pipendin-4-1lamino,
N-(2-metoxiet11)-N-(tetrahidropiran-4-1l)amino, 1sopropil-amino y ciclohexilamino,

R3 es ciclohexiletilo, ciclohexilmetilo, ferc-butilmetilo, 1-metilciclohexiimetilo,
1-metileiclopentil-metilo, 2,2-diflucro-3-femlpropilo, 2,2-dimetil-3-femlpropilo,
1-bencilciclopropilmetilo, -X°S(0);R" 0 -X*S(O):R !, donde R"? es alquilo y R™ es fenilo,
pudiendo estar dicho ferulo msustitmido o sustituido, y las sales y solvatos farmacéuticamente
aceptables de tales compuestos y los denvados N-6x1do, derivados profirmaco, denvados
protegidos, 1sémeros individuales y mezclas de 1sémeros de los mismos
11 El compuesto de la rervindicacidn 3, en el cual

X' es NHCR'YRH)X® 0 -NHCH(R'*)C(O)RY, en cuyas formulas R' es hidrégeno o
(Ci.e)alqulo y R? es hidrégeno, (C;.g)alquilo, -X*OR'2, -X*S(O)R", -X°OR",
(Cs-10)an](Co-g)alquilo o hetero(Cs.j0)anl{Cop.c)alquilo, o R! y R?, considerados Junto con el
étomo de carbono al cual estén umdos R' y R?, forman (Ca¢)cicloalquileno o
(Cs)-heterocicloalquileno, en cuyas férmulas dentro de dicho R? cualquier heteroarilo, arilo,
cicloalquileno o heterocicloalquileno esté insusttuido o sustituido con (C).6)alquilo o hidroxi,
donde X es ciano, -C(O)R'®, -C(R®)(OR®),, -CH=CHS(O):R®, -CH,C(O)R,
-C(O)CF>C(O)NRR’, -C(O)C(O)NR’RS, -C(O)C(O)OR?, -C(O)CH,OR?,
-C(O)CHaN(R®)SO;R? 0 -C(O)C(O)R?, y R" y R?, junto con los &tomos a los cuales estin
umdos R'® y R%, formen (Cag)-heterocicloalquileno, donde no mis de uno de los dtomos
miembros de anillo que comprende el anillo es un heterodtomo seleccionado de -NR?'- u -O-,
donde el anillo estd insustitmdo o sustituido con (Cy.¢)alquilo o -X’C(O)OR' y R es
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hidrégeno, (Ci.¢)alquilo, -X*C(O)R"?, -X’C(O)OR", R, -XC(O)R™ 0 -C(O)OR ',

X? es -NHR', en cuys formula R" es (Ce10)anlo, hetero(Cs.o)anlo, (Cxioibicicloanto
o hetero(Cy.i0)bicicloanio, o -NR'’R'®, donde R'7 es hetero(Cs.ig)cicloalquilo y R'® es
hidrégeno, o R'? y R'® son independientemente (Cs.10)an](Cy.s)alquilo o hetero(Cs.10)-
anl(Ci.s)alquilo, donde dentro de R, R" y R’* cualquier sistema de amillo alicichco o
arométco estd insusttwido o sustituido adicionalmente con 1 a 5 radicales seleccionados
independientemente de (Cy_g)alquilo, ciano, halo, mtro, (C;4)alquilo sustituido con halo,
-X*0R", -X°C(0)OR ", -X*C(O)R", -X’C(O)NR'?R'2, -X*N-R'’S(0),R'? y/o 1 radical
seleccionado de -R', -X°0OR™ y -X’C(O)NR'*R", y

R® es -CH,X®, en cuya frmula X° se selecciona de -X*SR'2, -X*C(O)NR''R"?,
-X’S(01R", -X°C(O)R", -X°OR'?, -X*SR ', -X’R", -X*S(0O):R", -X°C(O)R™,
-X’C(O)NR'“R'2, y los denvados N-éxido, denivados profirmaco, denvados protegidos,
1s6meras individuales y mezclas de 1sdmeros de los mismos, y las gales y solvatos
farmacéuticamente aceptables de tales compuestos y los denvados N-6x1do, denvados
profarmaco, denvados protegidos, 1sdmeros individuales y mezclas de 1sémeros de los
MISMOSs
12 El compuesto de la reivindicacién 11, en el cual

X? es ciano, -C(0)X*, -C(O)H, -C(O)N(CH3)OCHs3, -CH(OCHs),, ~C(O)CFs,
-C(O)CF;CF3, -CH,C(O)R'®, (E)-2-bencenosulfonil-vinilo,
2-dimetilcarbamoil-2,2-difluoro-acetilo, 2-0xo0-2-pirrolidin-1-1]-acetilo,
2-morfolin-4-11-2-oxo0-acetilo, 2-0x0-2-piperazin-1-1l-acetilo,
2<(4-metanosulfonl-piperazin-1-11)-2-oxo-acetilo,
2-(1,1-dioxa-1)\*-tiomorfolin-4-11)-2-oxa-acetilo, dimetilamino-oxalilo,
tetraludropiran-4-1laminooxalilo, 2-morfolin-4-1l-etilaminoaoxalilo,
ciclopentil-etii-aminooxalilo, pindin-3-1laminooxahilo, femlaminooxalilo,
1-benzoil-pipendin-4-1laminooxalilo, 1-bencilcarbamoil-metanoflo, 1-benciloxi(oxahlo),
2-benciloxi-acetilo, 2-benceno-sulfomlamno-etanoflo, 2-oxo-2-fenil-etanoflo,
3 H-oxazol-2-carbonilo, 5-trifluorometil-oxazol-2-carbonilo,
3-tnfluorometil-| 1,2,4]Joxadiazol-5-carbonilo, 2,2,3,3,3-pentafluoro-propionilo,
hidroxiamidooxalilo, oxahlo, 2-(1,3-dilidro-1s01ndol-2-11)-2-oxo-acetilo,
benzohazol-2-1laminooxalilo, 2-oxo-etilo, 2-oxazol-2-11-2-oxo-etilo o
2-benzaoxazol-2-11-2-oxo-etilo,

X? se selecciona de 5-nitrotiazol-2-1lamino, 2-nitrofemlamino, pinmidin-2-1lamino,
tetrahidropiran-4-1lamno, N-(2-metoxietil)-N-(tetrahidropiran-4-1)amino,
1-metil-pipendin-4-1lamino, 1sopropilamino, di(tien-2-1imetil)amino o di(bencil)amuno, y
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R? es tiofeno-2-sulfom!-metilo, 3-cloro-2-fluoro-femimetano-sulfoml-metilo,
benceno-sulfoml-metilo, femlmetano-sulfoml-metilo,
2-(1,1-difluoro-metoxi)-femilmetano-sulfoml-metilo, 2-bencenosulfonl-etilo,
2-(pindina-2-sulforul)-etilo, 2-(pindina-4-sulfoml)-etilo, 2-femimetanosulfoml-etilo,
oxipindin-2-1i-metano-sulfoml-metilo, prop-2-eno-1-sulfonil-menio,
4-metoxi-femimetano-sulfoml-metilo, p-tolil-metano-sulforal-metilo,
4-cloro-femlmetano-sulfonil-metilo, o-tohl-metano-sulfom]-metilo,
3,5-dimet1l-femlmetano-sulfonil-metilo, 4-trnfluoro-metil-fenilmetano-sulforl-metilo,
4-tmfluoro-metoxi-feniimetano-sulfonil-metilo, 2-bromo-fenilmetano-sulfonil-metilo,
pindin-2-1l-metano-sulfonil-metilo, pindin-3-1l-metano-sulfoml-metilo,
piridin-4-1l-metano-sulfonil-metilo, naftalen-2-11-metano-sulfonl-metilo,
3-metil-feulmetano-sulfoml-metilo, 3-tnflucro-metil-femimetano-sulfoml-metilo,
3-tnfluoro-metoxi-femlmetano-sulfoml-metilo,
4-fluoro-2-tnfluorometoxi-femlmetano-sulfoml-metilo,
2-fluoro~-6-trifluorometil-feniimetanosulfoniimenlo, 3-cloro-fenilmetanosulfonilmetilo,
2-fluoro-femimetano-sulfomil-metilo, 2-tnfluoro-feniimetanosulfomimetilo,
2-ciano-fenilmetanosulforulmetilo, 4-terc-butil-fenilmetanosulfonilmetilo,
2-fluoro-3-feml-femlmetano-sulfonil-metilo, 3-fluoro-ferulmetanosulfomlmetilo,
4-fluoro-fenilmetano-sulfonilmetilo, 2-cloro-fenilmetano-sulfonilmetilo,
2,5-d1fluoro-feniimetanosulfoniimetilo, 2,6-difluoro-feniimetanosulfomimetilo,
2,5-dicloro-femimetano-sulfomimetilo, 3,4-dicloro-fenilmetano-sulfonilmetilo,
2-(1,1-difluoro-metoxi)-femlmetano-sulfom!metilo, 2-ciano-femimetano-sulfonl-metilo,
3-ciano-femlmetanosulfomimetilo, 2-tnfluoro-metoxi-femmetano-sulfoniimetilo,
2,3-difluoro-femlmetano-sulfoml-metilo, 2,5-difluoro-feralmetanosulfomimetilo,
bifeml-2-1lmetanosulfomilmetilo, ciclohexilmetilo, 3-fluoro-fenilmetanosulfoniimetilo,
3,4-difluoro-feniimetanosulfomimetilo, 2,4-difluoro-femimetanosulfonil-metilo,
2,4,6-tnfluoro-feniimetanosulfomlmetilo, 2,4,5-tnflucro-femlmetanosulfomimetlo,

2,3, 4-nfluoro-femimetanosulfomlmetilo, 2,3,5-tnfluoro-femimetano-sulfoniimetilo,
2,5,6-tnfluoro-femimetanosulfoml-metlo,
2-cloro-5-tnfluoro-metilfeniimetanosulfoml-metilo, 2-metil-propano-1-sulfontlo,
2-fluoro-3-tn-fluoro-metilfeniimetanosulfoniimetilo,
2-fluoro-4-tn-fluoro-metilfemimetanosulfomimetilo,
2-fluoro-5-tr-fluoro-metil-feniimetanosulfoniimetlo,
4-fluoro-3-tnfluoro-metilferulmetanosulfomimetilo, 2-metoxi-fenilmetanosulforlmetilo,
3,5-bis-trifluorometil-fenilmetanosulfomImetilo, 4-difluorometoxi-fenilmetanosulfontimetilo,
2-diflucro-metoxi-fenilmetanosulfomimetilo, 3-diflucrometoxi-fennimetanosulfomlmetilo,
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2,6-dicloro-feniimetanosulfoniimetilo, bifeml-4-1lmetanosulfonil-metilo,
3,5-dimenl-isoxazol-4-iimetancsulfomiimetlo, S-cloro-tien-2-11-metanosulfomimetilo,
2-[4-(1,1-d:fluoro-metoxi)-bencenosulfoml]-eulo,
2-[2-(1,1-d1fluoro-metox1)-bencenosulfonil}-etlo,
2-[3-(1,1-1fluoro-metoxi)-bencenosulfonil]-enlo, 2-(4-tnflucrometoxi-bencenosulfoml)-enlo,
2-(3-mnfluorometoxi-benceno-sulfoml)-etilo, 2<(2-mfluoro-metoxi-benceno-sulfoml)-etilo,
(czanometil-metil-carbamoil)-metilo, biferul-3-1lmetilo, 2-0x0-2-pirrohdin-1-1l)-etilo,
2-benceno-sulfonil-etilo, 1sobutilsulfamimetilo, 2-femlsulfaml-etilo,
ciclohexilmetanosulfoniimetilo, 2-ciclohexil-etanosulfonlo, bencilo, naftalen-2-ilo,
bencilsulfaml-metilo, 2-mnfluorometil-bencilsulfarul-metilo, feml-sulfaniletlo,
ciclopropil-metanosulfonilmetilo, 5-bromo-tien-2-1imetilo, 3-feml-propilo,
2,2-difluoro-3-fenl-propilo, 3,4,5-tnmetoxi-ferulmetanasulfoniimetilo,
2,2-difluoro-3-tien-2-1l-propilo, ciclohexiletilo, ciclo-hexilmetilo, tere-butiimetilo,
1-menlciclohexiimenlo, 1-metileiclopentilmetilo, 2,2-difluoro-3-femlpropilo,
2,2-dimenl-3-femipropilo, 1-bencilciclopropilmetlo, -X*S(0)R" y -X°S(0)R", en cuyns
férmulas R"? es alquilo y R' es fenilo, pudiendo estar dicho femlo 1nsustituido o suststuido, y
los denvados N-6x1do, denivados profarmaco, denvados protegidos, 1sémeros imdividuales y
mezclas de 1sdmeros de los mismos, y las sales y solvatos farmacéuticamente aceptables de
tales compuestos y los denivados N-6x1do, denvados profirmaco, denvados protegidos,
1s6meros individuales y mezclas de 186meros de los mismos

13  Un compuesto de la retvindicacién '2, en el cual

X? es 1H-benzomdazol-2-1lcarborilo, pmmidin-2-ilcarbonilo,
benzooxazol-2-1lcarbonilo, benzotiazol-2-1lcarbonilo, pindazin-3-1lcarbonilo,
3-fenil-[1,2,4-0xad1azol-5-1lcarborulo o 3-etl-[1,2,4]oxadiazol-5-11-carbonilo,
2-oxo-2-pirrohdin-1-11-acenlo, 2-morfolin-4-11-2-oxo-acenlo, 2-oxo-piperazin-1-1l-acenlo,
2-(4-metanosulforl-piperazin-1-11)-2-oxo-acetilo,
2-(1,1-d-oxo-10%-tiomorfolin-4-11)-2-0xo-acetlo, dimenlamino-oxalilo,
tetrahidropiran-4-1lamiooxalilo, 2-morfolin-4-11-etilaminocoxalilo,
ciclopentil-etil-aminooxalhlo, pindin-3-1laminooxalilo, fenilaminooxahlo o
1-benzoil-pipenidin-4-1laminooxalilo,

X2 se selecciona de -OH, dimetilcarbamotlox1, morfolin-4-1lcarbonloxy,
pipendin-1-1l-carbomloxi, pirrohdin-1-1l-carborulox1, pinmidin-2-1lamino,
tetrahidropiran-4-1lamino, 1-metil-pipenidin-4-ilamino,
N-(2-metoxietil)-N(tetrahidropiran-4-1l)amino, 1sopropil-amno y ciclohexilamino,

R? es ciclohexiletilo, ciclohexiimetilo, terc-butilmetilo, 1-metilciclohexilmetilo,
1-metilciclo-pentilmetilo, 2,2-difluoro-3-ferulpropilo, 2,2-dimetil-3-femlpropilo,
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1-bencilciclopropiimetilo, -X*S(0):R" 0 X°S(0O):R, en cuyas férmulas R'? es alqumlo y R
es fenilo, pudiendo estar dicho fenilo msustitwido o sustituido, y las sales y solvatos
farmacéuticamente aceptables de tales compuestos y los denvados N-6x1do, denvados
profirmaco, denvados protegidos, 1sémeros individuales y mezclas de 1sémeros de los
MIsmos

14  Un compuesto de la rervindicacidn 1, seleccionado del grupo constituido por
(R)-N-cianometil-2-hidroxi-3-femiimetanosulfonl-propionamda,
(R)-N-(1-c1ano-1-tiofen-2-1l-metil)-2-hidroxi-3-feniimetanosulfoml-propionamida,
(R)-N-(1-c1ano-1-tiofen-2-11-metil)-3-[2-(1,1-difluoro-metoxi)feniimetanosul for1}-2-hidroxi-
propionamida,
(R)-N-(cianomehl-3-[2-(1,1-difluoro-metoxi)-feniimetano-sulfoml]-2-hdroxi-propionamda,
dcido morfolina-4-carboxilico(R)-1-(cianometil-carbamoil)-2-femimetanosulforl-etil-éster;
dcido morfolina-4-carboxilico(R)-1-(cianometil-
carbamoil)-2-[2-(1,1-difluoro-metoxi)-feniimetanosulfonil]-etil-éster;

&cido (R)-(2-metoxi-etil)-carbamico-1-(cianometil-
carbamoil)-2-fenilmetanosulfoml-etil-éster;

acido (S)-dietil-carbdmico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster,

dcido (S)-purrolidina-1-carbox{lico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster;

écido (S)-morfolina-4-carboxflico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster,

dcido (S)-4-etil-piperazina-1-carboxilico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster;
dcido (8)-2-hidroximetl-pirrohidina- 1-carboxilico-(S)-1-(cianometil-
carbamoil)-2-ciclohexil-etil-éster;

acido (S)-(2,2,2-nfluoro-etil)}-carbamico-1-(cianometil-carbamoil)-2-ciclohexil-ehl-éster,
écido (S)(2-lidroxietil)-carbdmico-1-(c1anometil-carbamotl)-2-ciclohexil-etil-éster,

cido (tetrahidrofuran-2-1imetil)-carbiamico(S)-1-(cianometil-
carbamoil)-2-ciclohexil-etil-éster;

cido (S)-azetidina-1-carboxilico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster;

dcido (S)ciclopropil-carbamico-1-{cianometl-carbamoil)-2-ciclohexil-etil-éster;

dcido (S)-pipendina-1-carboxilico-1-(cianometil-carbamoil)-2-ciclohexil-enl-éster,

dcido (S)-(2-metoxi-etil)carbimico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster,

écido (R)-3-hudroxi-prrrolidina- 1-carboxilico-(S)-1-(cianometil-
carbamoil)-2-ciclohexil-etil-éster;

écido (S)-3-hidroxi-pirrolidine-1-carboxilico-(S)-1-(cianometil-
carbamoil)-2-ciclohexil-etii-éster,

écido (S)-morfohna-4-carboxilico-1-(cianometil-carbamoil)-3-ciclohexil-propil-éster;

écido morfolina-4-carboxilico-(R)-1-[(S)-1+(1-benzo-



- 193 -

oxazol-2-1l-metanoil)-propilcarbamoil]-2-feulmetano-sulfoml-etil-éster;

dcido morfolina—4-carboxilico(R)-1-[(S)-1-(1-
benzooxazol-2-11-metanoil)-propilcarbamoil]-2-[2(1,1-
difluoro-metox1)-femlmetanosulfoml]-etil-&ster;

dcido morfolina-4-carboxilico(R)-1-[(§)-1-(1-benzotazol-2-
1-metanoil)-propilcarbamoil]-2-[2-(1,1-difluoro-metox1)-fenilmetanosulfonil]-etil-éster,
dcido prrrolidina-1-carboxflico(R)-1-[(S)-1-(1-benzo-
oxazol-2-1l-metanoil)-propilcarbamoil]-2-femimetano-sulfonil-etil-éster,

dcido dimetil-carbdmico-(R)-1-[(S)-1-(1-benzooxazol-2-
1l-metanoil)-propilcarbamoil]-2-femimetanosulfonil-ehl-éster,

dcrdo morfolina-4-carboxflico-(R)-1-[(S)-1-(1-bencil-
carbamoil-metanoil)-propilcarbamoil]-2-femimetano-sulfonil-etil-éster;

tcido morfolina-4-carboxihco-(S)-1-[(S)-1-(oxazolo-
[4,5-b]pindina-2-carboml)-propiicarbamoil]-2-femimetano-sulfonil-etil-éster,

écido morfolina-4-carboxilico(S)-1-[(S)-1-(5-etl-
[1,3,4]oxadiazol-2-carboml)-propilcarbamoil}-2-fentlmetanosulforl-etil-éster,
(S)-2-{(R)-3-[2-(1,]1-difluoro-metoxi)-feniimetano-
sulfon-11]-2-lidroxipropanoilamino } -N-metoxi-N-metil-butiramida,
(R)-3-[241,1-d:1fluoro-metox1)-fen1imetanosulforl]-N-
((S)-1-forml-propil)-2-hidroxipropionarmda,
(R)-(N)[(S)-1-(1-benzooxazol-2-1l-metanoil)-propii]-2-hidrox:-3-femimetanosul fonl-
propionamida,

dcido (S)-3-{3-[2«(1,1-difluoro-metox1)-felmetano-
sulfoml]-propanoilamino}-2-oxopentanoico-bencilamida,
N-{(S)-1-(1-benzooxazol-2-11-metanoil)-propil]-3-[2-
(1,1-difluoro-metox1)-ferulmetanosulfoml]-propionanmda,
N-[(S)-1«(1-benzooxazol-2-1l-metanoil)-3-feml-propil]-3-p-toliimetanosulfonil-propionamada,
3-(2-difluorometoxi-femlmetanosulfomi)-N~(1-et1l-2,3-dioxo-3-pirrolidin-1-1l-propil)-
propionamida,

3-(2-difluorometoxi-femimetanosul foml)-N-(1-et1l-3-morfolin-4-11-2,3-d1oxo-propil)-
propionamida,
3-(2-diflucrometoxi-femimetanosulfonil)-N-(1-etil-2,3-d1oxo-3-piperazin-1-1l-propil)-
propionamida,

3-(2-diflucrometoxi-fenilmetanosulfoml)-N-[3-(1,1-
dioxo-116-iomorfolin-4-1I)-1-et1l-2,3-dioxo-propil]-propionamida,
3-(2-difluorometoxi-feniimetanosulfoml)-N-[1-etil-3-
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(4-metil-sulfoml-piperazin-1-1i)-2,3-dioxo-propil)-propionamida,

acido 3-[3-(2-difluorometoxi-feulmetanosulfom!)-
propicnilamino]-2-oxo-pentanoico-dimetilarmida,

acido 3-[3-(2-difluorometoxi-femimetanosulfoml)-
propionilamino]-2-oxo-pentanoico-ciclopentil-etil-amida,

icido 3-[3-(2-difluorometoxi-fenilmetanosulforl)-
propionilammno]-2-oxo-pentanoico-fenlamida,

&cido 3-[3-(2-difluorometox:-feniimetanosulfoml)-
propionilamino]-2-oxo-pentanoico-pindin-3-1lammda,

écido 3-[3-(2-difluorometoxi-femImetanosul forul)-propionil-
amino]-2-oxo-pentanoico~(tetraludropiran-4-11)-amda,

dcido 3-[3(2-difluorometoxi-fenimetanosulfoml)-
propionilamino]-2-oxo-pentanoico-(1-benzoil-pipendin-4-11)-amida,

écido 3-[3-(2-difluorometoxi-feniimetanosulfonil)-
propionilamino]-2-oxo-pentanoico-(2-morfolm-4-1l-etil}-amda,
(R)-N-[(S)-1«1-benzooxazol-2-11-metanoil)-propii]-2-
(2-mtro-femlamino)-3-femimetanosulfonil-propionamida,
N-{1-(benzooxazol-2-carboml)-propil]-3-feniimetano-
sulfoml-2-(pinmidin-2-1lamino)propionamida,
(R)-N-[(S)-1-(1-benzooxazol-2-1l-metancil)-butil]}-2-
(5-mitro-tiazol-2-1lamino)-3-feniimetanosulforl-propionamida,

écido (2S)(4.4-di1fluoro-2-hudroxi-5-feml-pentanoico-(1(S)-ciano-3-feml-propil)-amida,
N-(1(S)-c1ano-3-feml-propil)-2-(S)-(2-morfolin-4-1l—oxo-etox1)-4-fenil-butirarmda,
N-(1(S)-c1ano-3-fenl-propil)-2-(S)-fluoro-4-ferul-butiramida,
N-(1-(8)-ciano-3-femii-propil)-2,2-difluoro-4-femlbuhramida,
N-(1-(S)-cr1ano-3-feml-propil)-2-(S)-hidroxi-4-feml-butirarmda,
N-(1-(S)-ciano-3-fenil-propil)-2-(R)-hidroxi-4-feml-butiramida,
N-(1S)-c1ano-3-fenil-propii)-2-(R)-metoxi1-4-fenil-butirarmida,

dcido 2,2-difluoro-5-fem!-pentanoico-(1-ciano-ciclo-propil)-amida,
N-(1-(S)-c1ano-3-fem!-propil)-4-feml-butiramida,

dcido 2,2-d1fluoro-5-fenil-pentanoico-((S)-1-ciano-3-feml-propil)-amida,
N-(4-ciano-1-etil-pipenidin-4-11)-3-ciclohexil-propionamida,
N<(4-ci1ano-1-etil-piperidin-4-11)-3-(2-difluorometoxi-femimetanosulfonil)-propionamda,
dcido (S)-terc-butil-carbédmico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster,
dcido (R)-carbéimico-1-(cianometil-carbamoil)-2(2-di-
fluorometoxi-feniimetanosulfonl)-etil-éster;

Z23
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&cido (S)-carbdmico-1-ci1anometil-carbamoil)-2-ciclo-hexil-etil-éster;

dcido (R)-morfolina-4-carboxilico-1-(1-ciano-ciclopropil-
carbamoil)-2-femimetanosulfonil-etil-éster;

&cido (R)-morfolina-4-carboxihco-1-(4-ciano-tetrahidro-
piran-4-1lcarbamotl)-2-femImetanosulforl-etil-éster;

3-ciclohexil-2-hidroxi-N-[ 1-(oxazolo[4,5-5]pindina-2-carbonl)-2-propil]-propionamida,
(R)-N-{1-(benzohazol-2-carbonil)-butil]-2-1sopropil-
amino-3-feniimetanolsulfonilpropionamida,
(R)-N-[1<(benzotiazol-2-carbonil)-butil]-3-ferulmetano-sulfoml-2(tetrahidropiran-4-1lamino)-
propionamida,

(R)-N-[1-(benzotiazol-2-carboml)-butil]-2-dtbencilamina-3-femlmetanosul fonl-
propionamda,
(R)-N-[1-(benzotiazol-2-carborul)-butil]-2-dimetilarmino-3-feniimetanosulfol-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carbonil)-butil]-3-
feuimetanosulfonil-2-(tetralndropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-2<(1-metal-
pipendin-4-1lamino)-3-fenilmetanosulfoni]-propionamida,
(R)-N-[(8)-1-(benzoxazol-2-carboml)-butil]-2-(b1s-
tiofen-2-1lmetl-amino)-3-femlmetanosulfonil-propionarmida,
(R)-N-[(8)-1-(benzoxazol-2-carboml)-but1l]-2-(dibencil-amino-3-fenimetanosulfom]-
propionamida,
(S)-N-[(S)-1-benzoxazol-2-carbonl)-butil]-2-(tetrahidropiran-4-1lammno)-3-tiofen-2-11-
propionamida,
(S)-N[(S)-1-(benzoxazol-2-carborul)-butil]-2-1sopropil-amino-3-tiofen-2-1l-propionanuda,
(R)-N-{1-(benzohazol-2-carboml)-bubil}-3-femimetano-sulfomi-2tetralndropiran-4-1lamno)-
propionamida,

(R)-N-[(S)-1-(benzoxazol-2-carbonl)-butil]-3-
femimetanosulfoni-2-(tetrahidropiran-4-1lammo)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carbomil)-butil]-2-1sopropil-amino-3-femImetanosulfoml-
propionamda,

(R)-N-[(S)-1-(benzoxazol-2-carbomli)-butil]-2-[ (2-metoxi-etil)-tetramdropiran-4-1l)-amino}-3-
ferulmetanosulfoml-propionarmda,
(R)-N-[(S)-1-(benzoxazol-2-carbonil)-butil]-2-ciclohexil-amino-3-fenilmetanosulfonil-
propionamida,
(R)-N-[(S)-1-(benzoxezol-2-carborul)-butil]-2-dimetil-amina-3-femimetanosul foml-
propionamida,

375
3
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(18)-N-[1-(benzooxazol-2-carbonil)-butil]-2-(S)-fluoro-4-fem!-butirarmda,
dcido 2,2-difluoro-5-feml-pentanoico-[(S)-1-(benzoxazol-2-carbonil)-butil}-amida,
cido morfolina-4-carboxihico-(S)-1-[(S)-1-(benzooxazol-2-
carboml)-propilcarbamoil]-2-ciclohexil-etil-éster;

#cido morfolina-4-carboxihco~(S)-2-ciclohexil-1-[(S)-1-
(oxazolo[4,5-b]pindina-2-carbonil)-propilcarbamoil]-etil-éster,

acido morfolina4-carboxilico{(S)-2-ciclohexil-1-[(S)-1-(5-
etil-[1,3,4]oxadiazol-2-carbonil)-propilcarbamol]-etil-éster,

icido morfolina-4-carboxihico-(S)-2-ciclohexil-1-[(S)-1-(5-
fenil-[1,3,4]oxadiazol-2-carboml)-propilcarbamoil]-etil-€ster;

écido morfolina-4-carboxihco-(S)-1-{(S)-1-(benzooxazol-2-
carbonil-propilcarbamoil]-3-ciclohexil-propil-éster,

icido 4-[4,4-dimeni-2(morfolina-4-carbomloxi)-pentanoil-
amino]-3-oxo-azepan-1-carboxilico-bencil-éster;
(R)-N-[(S)-1-(benzoxazol-2-carbonzl)-butil]-3-ciclo-
propiimetanosulfonl-2-(tetralidropiran-4-1lamino)-propionamida,
(R)-N-[1-(benzoxazol-2-carbonil)-butil]-2-¢iclohexil-amino-3-ciclopropiimetanosulfonil-
propionamida,
(R)-N-[1-(benzoxazo!-2-carbonil)-butil]-2-cicloheptil-amino-3-ciclopropiimetanosulfonil-
propionamida,

(R)-3-feilmetanosulfon:l-N-[(S)-3-feml-1-(tazol-2-
carbonil)-propil]-2-(tetrahidropiran-4-1lamino)-propionamda,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-3-feml-propil]-3-
ciclopropilmetanosulfonil-2-(tetraludropiran-4-1lamino)-propionamida,
(R)-3-ciclopropiimetanosulforul-N-[1-(5-ehl-1,2,4-0xa-
diazol-3-carbonil)-propil]-2<(tetrahidropiran-4-1l-amino)-propionarmda,
(R)-3-femimetanosulfoml-N-[1(3-fenil-1,2,4-
oxadiazol-5-carbontl)-propil]-2<(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[1-(3-ciclopropil-1,2,4-oxadiazol-5-carbonil)-
propil]-3-femlmetanosulfom]-2-(tetrahidropiran-4-1l-amino)-propionamda,
écido {(R)-1-[1-(benzotiazol-2-1l-hidroxi-metil)-butil-
carbamoil]-3-femimetanosulfonl-etil }-carbimico-tere-butil-éster,

dcido {(R)-1-[(S)-1-(benzoxazol-2-1l-lidroxi-metil)-
butilcarbamoil]-3-femlmetanosulfonil-etil } -carbimico-terc-butil-éster,
dcido {(S)-1-[(S)-1-(benzoxazol-2-1}-hudroxi-metil)-
butilcarbamoil]-2-tiofen-2-1l-etil} -carbémico-terc-butil-éster,
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icido {(R)-1-[1«(benzotiazol-2-1l-ludroxi-metil)-butil-
carbamoil]-2-feniimetanosulfonil-etil} -carbdmico-terc-butil-éster,

acido {(R)-1-[(S)-1-(benzoxazol-2-11-hidroxi-metil)-
butilcarbamoil]-2-femlmetanosulfonil-etil} -carbdmico-terc-butil-éster,

acido {(R)-1-[(S)-1-(benzoxazol-2-1]-hidroxi-menl)-
butilcarbamoil]-2-ciclopropilmetanosulfonil-etil} -carbdmico-terc-butil-éster;

acido (R)-1-{1-[hidroxi<(3-feml-1,2,4-0xad1azol-5-11-
metil]-propilcarbamoil}-2-femimetanosulfoml-etil)-carbimico-terc-butil-éster;

icido ((R)-2-ciclopropilmetanosulforul-1-{(S)-1-[(5-etil-
1,2,4-oxadiazol-3-11}-udroxi-metil]-propilcarbamoil} -etil)-carbdmico-terc-butil-éster,
dedo {(R)-1-[1-(benzoxazol-2-1l-droxi-metil)-butil-
carbamoil]-2-feniimetanosulfonil-etil} -carbdmico-terc-butil-éster;

dcido {(R)-1-[(S)-1-(benzoxazol-2-1]-hidroxi-metil)-3-
feml-propilcarbamoil]-2-ciclopropilmetanosulfonil-etil } -carbdmico-terc-butil-éster;
acido {(R)-1-[(S)-1-(hidroxi-tiazol-2-1l-metil)-3-feml-
propilcarbamoil]-2-femimetanosulfoml-etil} -carbimico-terc-butil-éster;

dcido {(R)-1-[(S)-1-(benzoxazol-2-1]-ldroxi-met1])-
butilcarbamoil]-2-cicloproptimetanosulfonil-etil} -carbdmico-terc-butil-éster;

icido (R)-1-{1-[hidroxi<(3-fenil-1,2,4-oxad1azol-5-11)-
metil]-propilcarbamoil}-2-femimetanosulfonil-etil)-carbdmico-terc-butil-éster,

dcido ((R)-2-ciclopropilmetanosulfonil-1-{(S)-1-[(5-et1l-1,2,4-oxad1azol-3-1])-ludroxi-metil]-
propilcarbamoil }-etil)-carbdmico-terc-butil-éster;

dcido {(R)-1-[1-(benzoxazol-2-1l-ludroxi-metil)-butil-
carbamoil]-2-femimetanosulfoml-etil} -carbdmico-terc-butil-éster;

écido {(R)-1-[(S)-1-(benzoxazol-2-11-hidroxi-metil)-3-fenil-
propilcarbamaoil]-2-ciclopropilmetanosulfonil-etil} -carbdmico-terc-butil-éster,

dcido {(R)-1-[(S)-1-(hudroxi-tiazol-2-1l-metil)-3-feml-
propilcarbamoil]-2-femlmetanosulfoml-etil} -carbdmico-ferc-buhl-éster;

dcido (R)-2-feniimetanosulfonil-1-{(S)-1-[(3-ciclopropil-
1,2,4-oxad1azol-5-11)-hidrox1-metil]-propilcarbamoil} -etil)}-carbdmico-terc-butil-éster,
(R)-N-[1<(benzoxazol-2-carbomil)-butil]-2-[ciclopropil-
metil-(tetrahidropiran-4-1lmetil}-amino]-3-fenilmetano-sulfoml-propionamida,
(R)-N-[ 1-(benzotiazol-2-1l-hidroxi-metil)-butil]-2-dibencilamino-3-feniimetanosul foml-
propionamida,

(R)-N-[1-(benzotiazol-2-1l-hidroxi-metl)-butil]-3-
femimetanosulfonil-2-(tetrahidropran-4-1lamino)-propionamida,
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(R)-N-[1-(benzotiazol-2-1}-hidroxi-metil)-butil]-2-1s0-propi lamino-3-femimetanosulfoml-
propionamida,
(R)-N-[1-(benzotiazol-2-11-hidroxi-metil)-buti]]-2-dimehlamino-3-femimetanosulfonl-
propionamida,

(R)-N-[(S)-1-(benzoxazol-2-11-droxi-metl)-butal]-3-
femhnetanosulfonil-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1]-hudroxi-metil)-bun1}-2-
(1-metil-piperidin-4-1lamino)-3-femlmetanosulfonil-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-11-hidroxi-metl)-butil]-2-
(bis-tiofen-2-1lmetil-amino)-3-femlmetanosul forul-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1l-ludroxi-metil)-butil]-2-dibencilamino-3-feniimetanosulfoml-
propionamida,

(S)-N-[(S)-1-(benzoxazol-2-1l-ludroxi-metil)}-butii]-2-
(tetrahidropiran-4-1lamino)-3-tiofen-2-1l-propionamida,
(S)-N-[(S)-1«(benzoxazol-2-1l-hidroxi-meti)-butil]-2-1s0propilamino-3-tiofen-2-11-
propionarmda,
(R)-N-[(S)-1-(benzoxazol-2-1]-hdroxi-met1])-butil]-2-1s0propilamino-3-feniimetanosulfonil-
propionamida,

(R)-N-[1{(benzotiazol-2-1l-hdroxi-metil)-butil]-3-
fenilmetanosulfonl-2-(tetrahidropiran-4-1lamino)-propionamda,
(R)-N-[(S)-1-(benzoxazol-2-1l-ldroxi-metil)-but:1]-3-
fenilmetanosulfoml-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(8)-1-(benzoxazol-2-1l-mdroxi-metl)-butil]-3-
femimetanosulfonil-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-{(S)-1-(benzoxazol-2-ii-tudroxi-menl)-butil}-2-
[2-metoxa-etil)-(tetralundropiran-4-11)-amino]-3-feniimetanosulfonil-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-11-hidroxi-metl)-butil)-2-ciclohexilamino-3-femimetanosulfom|-
propionamda,
(R)-N-[(S)-1-(benzoxazol-2-1]-hidroxi-metil)-buhl)-2-dimetilamino-3-feniimetanosulfoml-
propionamida,

N-cianometil-3-ciclohexil-propionamida,
N-cianometil-3-(2-difluorometoxi-femimetanosul foml)-propionamida,

dcido 3-(3-ciclohexil-propionilamino)-2-oxo-5-fenil-pentanoico-tiazol-2-1lamida,
3-ciclohexil-N<(1-formul-3-feml-propil)-propionamida,
3-(2-diflucrometoxi-femimetanosulfoml)-N-[(S)-1-
(5-et1l-[1,3,4]oxad1azol-2-carboml)-propil]-propionamida,
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N-[(S)-1-(benzooxazol-2-carboml)-propil]-2-(2-ciano-femlarmino)-3-ciclohex:l-propionammda,
N-cianometl-3-ciclohexil-2-(4-metoxi-fenoxi)-propionarmda,
2-benciloxi-N-cianometl-3-ciclohexil-propionamida,
(R)-N-[(8)-1(1-benzooxazol-2-11-metanoil)-butil]-2-benciloxi-3-femimetanosulfom|-
propionamida,
(R)-N-[(S)-1(1-benzooxazol-2-11-metanoil)-propil]-2-metoximetoxi-3-femimetanosulfom]l-
propionamida,
(S)-N-[(S)-1-(1-benzooxazol-2-1l-metanoil)-butil]-2-hdroxi-3-feml-propionamida,
(R)-N-[(S)-1«(1-benzooxazol-2-11-metanoil)-propl]-3-
femlmetanosulfoml-2-triisopropilsilamloxi-propionamida,
(R)-N-[(S)-1(1-benzotiazol-2-1]-metanoil)-propil}-2-ldroxi-3-femimetanosulfoml-
propionamida,
(R)-2-hidrox1-3-ferlmetanosulforul-N-[(S5)-1-(1-pindazin-3-1l-metanoil)-butil}-propionamuda,
gcido (8)-3<((R)-2-hidroxi-3-fem!metanosulfoml-propanoil-
amno)-2-oxo-pentanoico-bencilarmda,
(R)-N-[(S5)-1-(1-benzooxazol-2-1l-metanoil)-propil]-3-
[2-(1,1-difluoro-metox1)-femImetanosulfoml]-2-hdroxi-propionamida,
(R)-N-[(S8)-1-(1-benzotiazol-2-11-metanoil)-propil]-3-
[2-(1,1-difluoro-metox1)-femImetanosul foml]-2-hidroxi1-propionamida,
(2R,58)-2-[2-(1,1-difluoro-metoxi)-femimetanosulfoml-meti]}-6-etoxi1-5-etil-morfolm-3-ona,
y sus N-Oxidos correspondientes, y sus profdrmacos, y sus denvados protegidos, 1sémeros
mndividuales y mezclas de 186meros de los mismos, y las sales y solvatos (v g hidratos)
farmacéuticamente aceptables de tales compuestos y sus N-6x1dos y sus profirmacos, y sus
denvados protegidos, 1s6meros individuales y mezclas de 1sdmeros de los mismos

15 Un compuesto de la rervindicacién 14, seleccionado del grupo constrituido por
(R)-N-cianometil-2-hidroxi-3-feniimetanosulfonil-propionamida,
(R)-N-(1-ciano-1-tiofen-2-11-metil)-2-hdroxi-3-femimetanosul fonil-propionarmda,
(R)-N-(1-ciano-1-tiofen-2-11-metil)-3-[2-(1,1-dsfluoro-metoxi)femImetanosulfonil]-2-hidroxi-
propionarmda,
(R)-N-(cianometil-3-[2-(1,1-difluoro-metox1)-femlmetano-sulfoml]-2-hidrox1-propionarmada,
icido morfolina-4-carboxilico-(R)-1-(cianometil-carbamoil)-2-femimetanosulfonil-etil-éster;
dcido morfolina-4-carboxilico-(R)-1-(cianometil-
carbamorl)-2-[2-(1,1-difluoro-metoxi)-feniimetanosulfomi]-etil-éster;

dcido (R)H(2-metoxi-etil)-carbimico-1-(cianometil-carbamoil)-
2-femlmetanosulfonil-etil-éster,

dcido (S)-diet1l-carbémico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster;

33Y
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écido (S)-purohdina-1-carboxilico-1-(c1anometil-carbamonl)-2-ciclohexil-etil-éster;
dcido (S)y-morfolina-4-carboxilico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster,
écido (S)-4-etil-piperazina-1-carboxilico-1{cianometil-carbamoil)-2-ciclohexil-etil-éster;
acido (S)-2-ludroximetil-pirrolidina-1-carboxflico<(S)- 1-(cianometil-
carbamoil)-2-ciclohexil-etil-éster;

acido (S)-(2,2,2-mfluoro-etil)-carbdmico-1-{cianometil-carbamoil)-2-ciclohexil-eti1l-éster,
dcido (S)-(2-ludroxieti)-carbdmico-1-(cianometil-carbamotl)-2-ciclohexil-etil-éster,
icido (tetralmdrofuran-2-1lmetil)-carbédmico-(S)-1-(cianometil-
carbamoal)-2-ciclohexil-etil-éster,

dcido (S)-azetidina-1-carboxilico-1-{cianometil-carbamoil)-2-ciclohexil-etil-éster;

dcido (S)ciclopropil-carbimico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster;

dcido (S)-pipendina-1-carboxilico-1-(cianometil-carbamoil)-2-ciclohexil-etil-éster,
dcido (S)-(2-metoxi-etil)carbdmico-1-(cianometil-carbamoil)-2-ciclohexil-etil-ster,
dcido (R)-3-hudroxi-pirrohidina-1-carboxilico-(S)-1-(cianometil-
carbamoil)-2-ciclohexil-etil-éster,

écido (S)-3-hadroxi-pirrolidina-1-carboxflico-(S)-1-(cianometil-
carbamoil)-2-ciclohexil-etil-éster,

icido (S)-morfolina-4-carboxilico-1-(cianometil-carbamozl)-3-ciclohexil-propil-éster,
icido morfohna-4-carboxihco—(R)-1-[(S)-1-(1-benzo-
oxazol-2-1l-metanoil)-propilcarbamoil]-2-femlmetano-sulfoml-etl-éster,

dcido morfolina-4-carboxilico(R)-1-[(S)-1-(1-benzooxazol-2-
1l-metanoil)-propilcarbamoil]-2-[2-(1,1-difluoro-metoxi)-feniimetanosulfonil]-etil-éster;
dcido morfolina-4-carboxflico(R)-1-[(S)-1-(1-benzotiazol-2-
1l-metanoil)-propilcarbamoil]-2-{2-(1,1-difluoro-metox1)-femimetanosulfoml]-etil-éster;
dcido pirrolidina-1-carbox{lico(R)-1-[(S)-1-(1-benzo-
oxazol-2-1l-metanoil)-propilcarbamoil]-2-ferulmetano-sulfoml-etil-éster,

acido dimetl-carbadmico-(R)-1-[(S)-1«(1-benzooxazol-2-
1l-metanol)-propilcarbamoil]-2-femimetanosulfoml-ehl-éster,

écido morfolina-4-carboxilico-(R)-1-[(S)-1-(1-bencil-
carbamotl-metanoil)-propilcarbamoil]-2-femlmetano-sulfonil-etil-éster;

dcido morfolina-4-carboxflico~(S)-1-[(S)-1-(oxazolo-
[4,5-b]piridina-2-carbonil)-propilcarbamoil]-2-feniimetano-sulfonil-eti]-éster;

écido morfolina-4-carboxilico-(S)-1-[(S)-1-(5-etil-
[1,3,4]oxadiazol-2-carbonil)-propilcarbamonl]-2-fenilmetanosulfoml-etil-éster,
(S)-2-{(R)-3{2-(1,1-difluoro-metox1)-femImetano-

sulfoml]-2-hidroxipropanoilamino} -N-metoxi-N-metil-butiramida,
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(R)-3-[2<(1,1-d1fluoro-metoxi)-femImetanosulfomi]-N-
((S)-1-forml-propil)-2-hidroxipropionamda,
(R)-(N)[(S)-1-(1-benzooxazol-2-1l-metanoil)-propil]-2-hidrox:-3-femImetanosul foml-
propionamida,

acido (8)-3-{3-[2-(1, 1-difluoro-metox1)-feniimetano-
sulfonil]-propanoilamino}-2-oxopentanoico-bencilamida,
N-(S)-1-(1-benzooxazol-2-1}-metanol)-propil]-3-[2-
(1,1-difluoro-metoxi)-feniimetanosulfonil]-propionamida,
N-[(S)-1«(1-benzooxazol-2-1l-metanoil)-3-feml-propil]-3-p-tolilmetanosulfoni1-propionarmda,
3-(2-difluorometoxi-feniimetanosulfonil)-N~(1-et1l-2,3<dioxo-3-pirrolidin-1-11-propil)-
propionamida,
3-(2-difluorometoxi-fenilmetanosulfoml)-N-(1-etl-3-morfolin-4-11-2,3-cdioxo-propil)-
propionamida,
3-(2-difluorometoxi-femimetanosulfoml)-N-(1-et1l-2,3-dioxo-3-piperazin-1-1l-propil)-
propionamida,

3-(2-difluorometoxi-feniimetanosulfoml)-N-[3(1,1-
dioxo-116-tiomorfolin-4-11)-1-ehl-2,3-dioxo-propil]-propionamida,
3-(2-difluorometoxi-fenilmetanosulfoml)-N-[ 1-etil-3-
(4-met1l-sulfoml-piperazin-1-11)-2,3-dioxo-propil)-propionamida,

acido 3-[3-(2-difluorometoxi-femImetanosulfonml)-
propionilam:no]-2-oxo-pentanoico-dimetilamida,

acido 3-[3-(2-diflucrometox:-feniimetanosulfoml)-
propionilamino]-2-oxo-pentanoico-ciclopentil-etl-armida,

dcido 3-[3-(2-difluorometoxi-feniimetanosulfonil)-
propionilamino]-2-oxo-pentancico-fenilamida,

acido 3-[3-(2-difluorometoxi-fenilmetanosulfonl)-
propionilamino]-2-oxo-pentanoico-pindin-3-1lamida,

dcido 3-[3-(2-difluorometoxi-femimetanosulfonil)-
propionilamino]-2-oxo-pentanoico-(tetrahtdropiran-4-11)-amida,

acido 3-[3-(2-difluorometoxi-feniimetanosulfon:1)-
propionilamino]-2-oxo-pentanoico~(1-benzoil-pipendin-4-1l)-amida,

acido 3-[3-(2-difluorometoxi-feniimetanosulfonl)-
propionilamino]-2-oxo-pentanoico-(2-morfolin-4-1l-etil)-armida,
(R)-N-[(S)-1-(1-benzooxazol-2-1l-metanoil)-propil]-2-
(2-mtro-femilamino)-3-feniimetanosulfonil-propionamida,
N-[1-(benzooxazol-2-carbom!)-propil]-3-feniimetano-
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sulforul-2-(pinmidin-2-1lamino)propionarmda,
(R)-N-[(S)-14(1-benzooxazol-2-1l-metanoil)-butil]-2-
(5-mitro-hazol-2-1lamino)-3-femimetanosulfonil-propionamida,

dcido (28)(4,4-di1fluoro-2-hudroxi-5-feml-pentanoico-(1(S)-ciano-3-feml-propil)-amuda,
N-(1(S)-crano-3-fenil-propil)-2-(S)}{2-morfolin-4-11-2-oxo-etox1)-4-feml-butiramida,
N-(1(8)-ci1ano-3-feml-propil)-2-(S)-fluoro-4-fenil-butiramda,
N-(1-(S)-ciano-3-feml-propil)-2,2-difluoro-4-fenilbutirarmda,
N-(1-(S)-ciano-3-feml-propil)-2-(S)-hidroxi1-4-femlbutiramida,
N-(1-(S)-ciano-3-fenil-propil)-2-(R)-hidroxi-4-fenilbutiramida,
N-<(1-(S)-ctano-3-fenil-propil)-2R)-metox1-4-femIbutirarida,

dcido 2,2-difluoro-5-feml-pentanoico-(1-c1ano-ciclo-propil)-amda,
N~<(1<S)-c1ano-3-fenil-propil)-4-feml-butiramida,

écido 2,2-difluoro-5-feml-pentanoico-((S)-1-ci1ano-3-feml-propil)-amida,
N-(4-crano-1-ehl-pipendin-4-11)-3-ciclohexil-propionamida,
N-(4-crano-1-et1l-pipendin—4-11)-3-(2-difluorometoxi-femimetanosulfonil)-propionarmda,
dcido (8S)-rerc-butil-carbdmico-1-(cianometl-carbamoil)-2-ciclohexil-etil-éster,

dcido (R)-carbidmico-1-(cianometil-carbamoil)-2-(2-di-fluorometoxi-feniimetanosulfoml)-
etil-éster;

dcido (S)-carbdmico-1-(cianometil-carbamoil)-2-ciclo-hexil-etil-éster;

dcido (R)-morfolina-4-carboxihco-1-(1-ciano-
ciclopropil-carbamoil)-2-fenilmetanosulfoml-etil-éster,

dcido (R)-morfolina-4-carboxilico-1-(4-ciano-tetrahidro-
piran-4-1lcarbamoul)-2-femimetanosulforul-etil-éster,
3-ciclohexil-2-hidrox1-N-[1-(oxazolo[4,5-b]pindina-2-carbonul)-2-propil]-propionanuda,
(R)-N-{1-(benzotiazol-2-carboml)-butl]-2-1sopropil-
amino-3-fenmimetanolsulfonilpropionam:da,
(R)-N-[1«(benzotiazol-2-carboml)-butil]-3-femlmetano-sulforul-2-(tetrahidropiran-4-1lamino)-
propionamida,
(R)-N-[1«(benzotiazol-2-carboml)-butil]-2-dibencilamino-3-femilmetanosulfonl-
propionamida,
(R)-N-[1-(benzotiazol-2-carboml)-butil]-2-dimetilamino-3-femlmetanosulfoml-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carbonil)-but11]-3-
feulmetanosulfonil-2-(tetrahidropiran-4-1lamno)-propionanmuda,
(R)-N-{(S)-1-(benzoxazol-2-carbomI)-butil]-2-(1-
metil-pipendin-4-1lamino)-3-feniimetanosulforul-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-2-(b1s-
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tiofen-2-1lmetil-amino)-3-fenilmetanosulfoml-propionamida,
(R)-N-{(S)-1-(benzoxazol-2-carbom!)-butil}-2(dibencil-amino-3-feniimetanosulfom!-
propionamida,
(S)-N-[(S)-1-benzoxazol-2-carbomul)-butil]-2(tetramdropiran-4-1lamino)-3-tiofen-2-11-
propionamida,
(S)-N[(S)-1-(benzoxazol-2-carboml)-butil]-2-1s0propil-amino-3-tiofen-2-1l-propionamuda,
(R)-N-[ 1<(benzotiazol-2-carboml)-butil]-3-fenilmetano-sulfoml-2-(tetrahidropiran-4-1lamino)-
propionamida,

(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-3-
feulmetanosulfoml-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-2-1sopropil-amino-3-femlmetanosul forl-
propionamida,
(R)-N-[(S)-1-(benzaxazol-2-carborul)-butil]-2-[(2-metax1-etil}-tetrahidropiran-4-1l)-amino]-3-
femimetanosulfoml-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-2-ciclohexil-amino-3-femimetanosulfom|-
propionamda,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-2-dimetil-amino-3-fenlmetanosulfonil-
propionamida,

(18)-N-[1-(benzooxazol-2-carboml)-butil]-2-(S)-fluoro-4-feml-butiramuda,

dcido 2,2-difluoro-5-fenul-pentanoico-[(S)-1-(benzoxazol-2-carboml)-butil]-amida,

icido morfolina-4-carboxilico-(S)-1-[(S)-1-(benzooxazol-2-carboml)-propilcarbamoil]-2-
ciclohexil-etil-éster;

écido morfolina-4-carboxilico(S)-2-ciclohexil- 1-{(S)-1-(oxazolo[4,5-b]pindina-2-carboml)-
propilcarbamoil]-et1l-éster;

ficido morfolina-4-carboxihco(S)-2ciclohenl-1-{(S)-1-(5-eni-{1,3,4]oxadiazol-2carbomil)-
propilcarbamol]-enl-éster,

écido morfolina-4-carboxilhico-(S)-2-ciclohexil-1-[(S)-1-(5-feml-[ 1,3,4]oxad1azol-2-carbon:l)-
propilcarbamoil]-etil-éster,

dcido morfolina-4-carboxilico-(S)-1-[(S)-1 (benzooxazol-2-
carbonil-propilcarbamoil]-3-ciclohexil-propil-éster,

ic1do 4-[4,4-dimetil-2({morfolina-4-carbonilox1)-pentan-
oilamino]-3-oxo-azepan-1-carboxilico-bencil-éster,
(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-3-ciclo-
propilmetanosulfom]-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[1-(benzoxazol-2-carboml)-butil]-2-ciclohexil-amino-3-ciclopropilmetanosulfonil-
propionamida,
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(R)-N-[1-(benzoxazol-2-carbomii)-butil]-2-cicloheptil-amino-3-ciclopropiimetanosulfoml-
propionamida,

(R)-3-femlmetanosulfoml-N-[(S)-3-fenil-1-(hazol-2-
carbonil)-propil]-2-(tetrahidropiran-4-1lamino)-propionamda,
(R)-N-[(8)-1-(benzoxazol-2-carboml)-3-feml-proml}-3-
ciclopropilmetanosulfoml-2-(tetralndropiran-4-1lamino)-propionamida,
(R)-3-ciclopropilmetanosulfom]-N-[1(5-etil-1,2,4-
oxa-diazol-3-carboml)-propil]-2-(tetramdropiran-4-1l-amino)-propionamida,
(R)-3-femimetanosulfoml-N-[1(3-feml-1,2,4-
oxadiazol-5-carbonl)-propil]-2-(tetrahidropiran-4-1lamino)-propionarmda,
(R)-N-[1-(3-ciclopropl-1,2,4-oxadiazol-5-carbonil)-
propil]-3-feniimetanosulfom|-2-(tetrahidropiran-4-1l-amino)-propionamida,

acido {(R)-1-[1-(benzotiazol-2-11-idroxi-metil)-
butil-carbamol]-3-femlmetanosulfonul-etil} -carbdmico-terc-bunil-éster;

dcido {(R)-1-[(S)-1-(benzoxazol-2-1l-hidroxi-met:l)-
butilcarbamoil]-3-fenilmetanosul foml-etil} -carbdmico-terc-butil-éster,

dcido {(S)-1-[(S)-1-(benzoxazol-2-1]-hidroxi1-met1])-
butilcarbamoil]-2-tiofen-2-11-etil} -carbdmico-terc-butil-éster,

dcido {(R)-1-[1-(benzotiazol-2-1l-hidroxi-metil)-butil-
carbamoil]-2-feniimetanosulfoml-etil} -carbdmico-terc-butil-éster,

acido {(R)-1-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-
butilcarbamoil}-2-fenilmetenosul forul-etil} -carbdmico-rerc-butil-éster,

dcido {(R)-1-[(S)-1-(benzoxazol-2-1]-hidroxi-metil)-
butilcarbamoil}-2-ciclopropiimetanosulforul-etil} -carbamico-terc-butil-éster;

dcido (R)-1-{1-[hidroxi1-(3-feml-1,2,4-oxadiazol-5-11-

meh!]-propilcarbamoil }-2-fenmlmetanosulfom!-etil)-carbdmico-terc-butil-éster,
écido ((R)-2-ciclopropilmetanosulforul-1-{(S)-1-[(5-etil-1,2,4-oxadiazol-3-11)-mdroxi-metl]-
propilcarbamoil}-etil)-carbdmico-ferc-butl-éster,

acido {(R)-1-[1-(benzoxazol-2-11-hidroxi-metil)-butil-carbamo1l]-2-feniimetanosulforul-etl} -
carbimico-terc-butil-éster;

acido {(R)-1-[(S)-1-(benzoxazol-2-1l-hidroxi-meti])}—
~feml-propilcarbamoil]-2-ciclopropilmetanosulfonil-enl} -carbdmico-terc-butil-&ster;
écido {(R)-1-[(S)-1-(ludroxi-tiazol-2-11-metil)-3-
feml-propilcarbamoil]-2-fenilmetanosulfoml-etil} -carbdmico-terc-butil-éster;

dcido {(R)-1-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-
butilcarbamoil]-2-ciclopropiimetanosulforl-etil} -carbdmico-terc-butil-éster,

339
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dcido (R)-1-{1-[mdroxi1-(3-feml-1,2,4-oxadiazol-5-1l)-
metil]-propilcarbamoil}-2-femimetanosulforul-et{)-carbdmico-terc-butil-éster;
icido ((R)-2-ciclopropilmetanosulfoml-1- {(S)-1-[(5-ehl-1,2,4-0xadiazol-3-11)-hidroxi-metil]-
propilcarbamol}-etil)-carbédmico-terc-butil-éster,
fcido {(R)-1-[1-(benzoxazol-2-1]-hidroxi-men])-bunl-
carbamoil]-2-femlmetanosulfonil-etil} -carbamico-ferc-butil-éster,
dcido {(R)-1-{(S)-1-(benzoxazol-2-1l-hudroxi-mehl)-3-ferl-
propilcarbamoil]-2-ciclopropiimetanosulfonl-etil } carbdmico-terc-butil-éster;
icido {(R)-1-[(S)-1-(hidroxi-iazol-2-11-meti])-3-feml-
propilcarbamoil]-2-femlmetanosulfonil-et11} -carbidmico-terc-butil-éster,
icido (R)-2-femimetanosulfoml-1-{(S)-1-[(3-ciclopropil-1,2,4-0xadiazol-5-11)-hidroxi-metil]-
propilcarbamol}-etil)-carbdmico-terc-butil-éster,
(R)-N-[1-{benzoxazal-2-carboml)-butil]-2-[ciclopropil-metil-(tetrahidropiran-4-ilmetil)-
amino]-3-femimetano-sulfoml-propionamida,
(R)-N-[1-(benzotiazol-2-11-hidroxi-meti])-butil]-2-cibencilamino-3-feniimetanosulfonil-
propionamida,
(R)-N-[1-(benzotiazol-2-1l-hidroxi-metil)-buti]]-3-
fenlmetanosul fonil-2-(tetrahidropiran-4-i1lamino)-propionamida,
(R)-N-[1-(benzotiazol-2-11-hidroxi-metil)-butil}-2-180-propilamino-3-femimetanosulfoml-
propronamida,
(R)-N-[1-(benzotiazol-2-1]-mdroxi-metil)-butil]-2-dimetilamino-3-femimetanosulfonl-
propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-butil]-3-
fenulmetanosulfonil-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-:l-hadrox)-menl)-buni}-2-
(1-menl-pipendin-4-1lamino)-3-femimetanosulfoml-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-but]]-2-
(bis-tiofen-2-1lmetil-amino)-3-femimetanosulfonil-propionarmda,
(R)-N-[(5)-1-(benzoxazol-2-11-hidroxi-metzl)-butil]-2-dibeneilamino-3-fenilmetanosul fonil-
propionamda,
(S)-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-buti1]-2-
(tetrahidropiran-4-1lamino)-3-tiofen-2-1l-propionamida,
(S)-N-[(S)-1«(benzoxazol-2-1l-hidroxi-metil)-butil}-2-1sopropilamino-3-tiofen-2-1l-
propionarmida,
(R)-N-{(S)-1-(benzoxazol-2-1]-hidroxi-metil)-buti1]-2-1sopropilamino-3-feniimetanosulforul-
propionamida,
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(R)-N-[1-(benzotiazol-2-1l-mdroxi-menl)-butil]-3-
femmetanosulfonil-2<(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1l-hidroxi-metil)-butil]-3-
femlmetanosulfonil-2-(tetrahidropiran-4-1lamino)-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1l-udroxi-metil)-butil]-3-
femImetanosulfonil-2<(tetrahidropiran-4-1lamino)-propionamda,
(R)-N-[(S)-1-(benzoxazol-2-1l-hidroxi1-metl)-butil]-2-
[2-metoxi-etil)(tetrahidropiran-4-11)-amino]-3-feniimetanosul foml-propionamida,
(R)-N-[(S)- 1-(benzoxazol-2-1l-lidroxi-metl)}-butil)-2-ciclohexilammo-3-feniimetanosulforl-
propionamida,
(R)-N-[(S)-1-(benzoxazol-2-1l-hudroxi-metil)-butil]-2-dimenlamino-3-feniimetanosulfoml-
propionamida,

N-cianometil-3-ciclohexil-propionamida,
N-cianometil-3-(2-difluorometoxi-fenilmetanosul forl)-propionamda,

dcido 3-(3-ciclohexil-propionilamino)-2-o0xo-5-fenil-pentanoico-tiazol-2-1lamda,
3-ciclohexil-N-(1-forrml-3-ferul-propil)-propionamida,
3-(2-diflucrometoxi-feniimetanosulfom!)-N-[(S)-1-
(5-et1l-[1,3,4]oxadazol-2-carbonil)-propil]-propionammda,
N-[(S)-1-(benzooxazol-2-carbonl)-propil]-2-(2-c1ano-fenilamino)-3-ciclohexil-propionamda,
N-cianometil-3-ciclohexil-2-(4-metox:-fenoxi)-propionamida,
2-benciloxi-N-cianometil-3-ciclohexil-propionarmda,
(R)-N-[(S)-1(1-benzooxazol-2-1l-metanoil}-butil]-2-benciloxi-3-feniimetanosul foml-
propionamida,
(R)-N-[(S)-1-(1-benzooxazol-2-11-metanoil)}-propil]-2-metoximetoxi-3-femlmetanosulforl-
propionarmda,
(S)-N-{(S)-1-(1-benzooxazol-2-11-metanoil)-butil]-2-hidroxi-3-fenil-propionarmda,
(R)-N-[(S)-1(1-benzooxazol-2-1l-metanoil)-propil]-3-
femlmetanosulfonil-2-tmsopropilsilamioxi-propionamida,
(R)-N-[(S)-1-{1-benzotiazol-2-1l-metanoil)-propil])-2-hidrox1-3-femimetanosulfonil-
propionamida,
(R)-2-hidroxi-3-fenilmetanosulforil-N-[(S)-1<(1-pind-azin-3-il-metanoil)-butil]-
propionamida,

acido (§)-3((R)-2-droxi-3-fenilmetanosulfonl-propan-
o1lamino)-2-oxo-pentanoico-bencilamida,
(R)-N-[(S)-1-(1-benzooxazol-2-1l-metanoil}-propil]-3-
[2-(1,1-difluoro-metox1)-feniimetanosulfonil]-2-hidroxi-propionamida,
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(R)-N-[(S)-1-(1-benzotiazol-2-1l-metanoil)-propil]-3-
[2-(1,1-difluoro-metoxi)-femmetanosulfoml]-2-hidroxi-propionamida, y
(2R,5S)-2-[2-(1,1-d1fluoro-metoxi)-ferulmetanosulfonil-metl]-6-etoxi-5-etil-morfolin-3-ona
16  Uncompuesto de la reivindicacidn 15, seleccionado del grupo constituido por
icido morfolina-4-carboxihico-(R)-1-(cianometil-
carbamoil)-2-[2-(1,1-difluoro-metox1)-fen1lmetanosulfomi]-etil-éster, (Compuesto 31),
dcido morfolina-4-carboxihico-(R)-1-[(S)-1-(1-benzo-
oxazol-2-1]-metanoil)-propilcarbamoil]-2-femimetano-sulfoml-etl-éster, (Compuesto 11),
dcido morfolina-4-carboxilico-(R)-1-[(S)-1-{1-benzo-
oxazol-2-1l-metanoil)-propilcarbamoil]-2-[2-(1,1-
difluoro-metoxi)-femimetanosulfonil]-etl-éster, (Compuesto 14),

dcido morfolina-4-carboxilico-(R)-1-[(S)-1-(1-benzo-
tiazol-2-11-metanoil)-propilcarbamoii]-2-{2-(1,1-
difluoro-metoxi)-feniimetanosulfoml]-etil-éster, (Compuesto 15),

acido purrolidina- 1 -carboxilico(R)-1-[(S)-1-(1-benzo-
oxazol-2-1l-metanoil)-propilcarbamoil]-2-fenilmetano-sulfoml-etil-éster, (Compuesto 19),
dcido dimetl-carbdmico-(R)-[(S)-1-(1-benzooxazol-2-1l-
metanoil)-propilcarbamoil]-2-fen1imetanosulfonil-etil-éster, (Compuesto 20),

écido morfolina-4-carboxflico-(R)-1-[(S)-1-(1-bencil-
carbamoil-metanoil)-propilcarbamoil]-2-feniimetano-sulforl-etil-éster, (Compuesto 25),
dcido morfolina-4-carboxilico<(S)-1-[(S)-1-(oxazolo-
[4,5-b]pindina-2-carboml)-propilcarbamoil]-2-feulmetano-sulfonil-etil-éster;

dcido morfolina-4-carboxilico-(S)-1-[(S)-1-(5-et1l-
[1,3,4]oxadiazol-2-carboml)-propilcarbamoii]-2-femimetanosul foml-etil-éster;
(R)-3-[2-(1,1-di1fluoro-metox1)-femImetanogulfoml]-N-((S)-1-forml-propil)-2-hidroxi-
propionamida,
(R)-N-[(S)-1-(1-benzooxazol-2-1l-metanoil)-propil]-2-hidroxi-3-feniimetanosulfonl-
propionamuda,

écido (S)-3-{3-[2-(1,1-difluoro-metox1)-feniimetano-
sulfoml]-propanoilamino}-2-oxo-pentanocico-bencilamida,
(R)-N-[(S)-1-(1-benzooxazol-2-1l-metanoil)-propil]-2-
(2-nitro-femlamino)-3-femImetanosul foml-propionamida,
(R)-N-((S)-1-(1-benzooxazol-2-1l-metanoii)-butil]-2-
(5-mitro-tiazol-2-1lamino)-3-femimetanosulfoml-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carbonil)-butil]-3-
fenilmeta-nosulfonil-2-(tetrahidropiran-4-1lamino)-propionamda,
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(R)-N-{(S)-1-(benzoxazol-2-carboml)-butil]-2-1sopropil-amino-3-femlmetanosul fonl-
propionamida,

(R)-N-[(S)-1-(benzoxazol-2-carboml)-butil]-2-[(2-
metoxi-etil)-(tetrahidropiran-4-1l}-amino]-3-femimetanosulfonl-propionamida,
(R)-N-[(S)-1-(benzoxazol-2-carborl)-butil]-2-ciclohexil-amino-3-feniimetanosulfonil-
propionarmda,

édcido morfolina-4-carboxilico-(S)-2-ciclohexil-1-[(S)-1(1-
oxazolo[4,5-b]pindina-2-carbonil)propilcarbamoil]-etil-éster;

cido (§)-3-((R)-2-ludroxi-3-femmetanosul forul-propan-
oilamino)-2-oxo-pentanoico-bencilamida,
(R)-N-[(S)-1-(1-benzooxazol-2-11-metanoil)-propil-2-
[2-(1,1-d1fluoro-metox1)-femimetanosulforul]-2-hidroxi-propionarmda

17 Una composicién farmacéutica que comprende una cantidad terapéuticamente eficaz
de un compuesto de la rervindicacién 1 en combinacién con un excipiente farmacéuticamente
aceptable

18 Una composicion farmacéutica que comprende una cantidad terapéuticamente eficaz
de un compuesto de la rervindicacién 2, en combinacién con un excipiente farmacéuticamente
aceptable

19 Un método para tratar una enfermedad en un amimal, en el cual la inhibicién de la
Catepsina S puede prevenir, inhibir o mejorar la patologia y/o la sintomatologia de 1a
enfermedad, método que comprende administrar al animal una cantidad terapéuticamente
eficaz de un compuesto de la retvindicacién 1 o la reivindicacién 2

20 El uso de un compuesto de la reivindicacién 1 o la rervindicacion 2 en la fabncacidn
de un medicamento para tratar una enfermedad en un ammal en el cual la actividad de Ia
Catepsina S contnbuye a la patologfa y/o sintomatologia de 1a enfermedad



293
¢

- 209 -

RESUMEN
La presente invencitn se refiere a nuevos inhibidores selectivos de la catepsina S, sus
sales y N-6xidos farmacéuticamente aceptables, sus usos como agentes terapéuticos y los
métodos para su fabncacién

NUEV MPUESTOS Y COMPOSICIONES
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the PCT
EP: AT BE CH&LI CY DE DK ES8 FI FR GB GR
IE IT LU MC NL PT BE TR and any other
State which is a Contracting S8tate of
the European Patent Convention and of
the PCT
OA: BF BIJ CF CQ CI CM GA GN GQ GW ML MR
NE 8N TD TG and any other State which is
a member Btate of OAPI and a Contracting
Btate of the PCT
V2 :m:nﬂmzl:"ﬂ o toctrent. |AE AG AL AM AT AU AZ BA BB BG BR BY BZ
,,.,.,_.,.p.d,..d"“'""""m' CA CHELI CN CO CR CU CZ DE DK DM DZ EC
parantheses aftar the deaignation(s) EE ES FI GB GD GE GH GM HR HU ID IL IN
concamed) IS8 JP KE XG XP KR KZ LC LK LR LS LT LU
LV MA MD MG MK MN MW MX MZ NO NZ OM PH
PL PT RO RU 8D BE 8G 8I 8K SL TJ TM TN
TR TT TZ UA UG US UZ VN YU ZA ZIM ZW
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Precautionary Designation Statement

in ackiitfon © the desigrations mada
under ttems V-1, V-2 and V-3, the
sppficant also makas undar Rule 4 8(b)
8l designations which would be
permitiad under the PCT axcept any
desipnation(s) of the State({s) indicated
under ltem V-6 below The applicant
decisres that thoas additional
degignations are subject to confirmation
and that any designation which Is not
confirmed before the expiration of 15
manths from the priority date Is to be
regarded as withdrawn by tha applicant
Al the expiration of that time Imit.

V8

Vi-1-1
Vi-1-2
Vi-13

Exclusion(s) from precsutionary
dasipnations

Priority claim of eerfler national
application
Flling dats

Number
Counby

01 June 2001 (01.06.2001)
60/295,301
U8

Priority docuznent request

The recelving Ofice |s requested to
prapare and tranamit to tha
international Buresu & certified copy of
the eartier appiication(s) identifled

above as item{s)

vVIi-1

intsrmational Searching Authority
Chosen

Eurcpean Patent Office (EPO)

(ISA/EP)
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VI

Declarations

Number of deciarations

Daciaration as to the identily of the
imantor

viii-2

Viik3

Viil-4

VIS

Dacisration as to the applicant's
antitemant, as at the Intemational filing
date, to apply for and be grented a

| patant

Decizration as to the applicant's
antitisment, as st the intemational filing
date, to claim the priovity of the earfler
& on

Dacisration of inveniorahip (only for the
of the desigration of the
Unitx! Stales of America)

Daclaration as to non-prejudicial
diaciosures or axceptions o lack of

novelty_
Check list

numbet of shests

elecironic flie(s) attached

Raquest (Including decisration shests)

 Damcription

152 -

Claims
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Abstract
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Drawings
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the intamational Bureau
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PCT REQUEST us20010002 ¢ ()
Criginal (for SUBMISSION) - printed on 03.06.2002 04 57.45 PM
Accompanying itsms peper documant(s) atiached slectronic fie{s) sttachad
X8 |Fee caiculaion sheet v -
IX-17 {PCT-EASY disketis - Diskette
IX-18 [Giher (speciied) Unexacuted -
Declaration
‘X9 (Figure of the drawings which should
sccompany the abstract
X220 |[Langumge of filing of the English
intemational appilcation
X1 Signature of applicant, agent or
common represantative
%1-1 | Name (LAST, Firsf) WANG, Geo g a.
-
FOR RECEIVING OFFICE USE ONLY
10-1 | Date of actual recelpt of the
purporisd Intsmational application
10-2 Drawings
10-2-1 | Recalved
10-2-2 | Nol recaivad
10-3 | Corrected dats of actual receipt dus
to leter but imely recelved papers or
drawings complsting the purported
international application
104 | Date of imely receipt of the required
comrections undar PCT Article 11(2)
105 |intornational Searching Authority | TSA/EP
108 Tranamittal of search copy delayed
untll search foe I paid
FOR INTERNATIONAL BUREAU USE ONLY
111 | Dute of receipt of the record copy by




PCT (ANNEX - FEE CALCULATION SHEET)
Original {for SUBMISSION) - printed on 03.00.2002 04.57:45 PM
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{This sheet Is not part of and does not count as a sheat of the intemnational appilication)

US20010082

0-1

For recaiving Office use only
intamational Application No

Date stamp of the recelving Ofice

04

0-4-1

Form - PCT/RO/101 (Annex)
PCT Fee Caiculation Shest

Prapared using

PCT-EASY Version 2.92
(updated 01.01.2002)

Applicant’s or agent’s fils refarence

Us2001/0082

Applicant

AXYS PHARMACEUTICALS,

INC., et al.

12
121

12-2-1
1222
123

Calculation of prescribed fass

Tea amount/multipher

Total amounts (USD)

Transmitial fee

=

240

[Search fee

[ =1

Intamational saarch to ba carried out by

EP

Intamational fee
Basic fee
(first 30 shests)

407

Remalning sheets

172

Total sdditional amount

w| B| 3|

1,548

l—biﬂ?.

1,955

Designation fees

n Intsmational tion

Number of designations contained

93

Number of designation fess
imum 5)

Amount of designation fes

Total designation fees

440

[~ PCT-EASY fee reduction

-125

Total International fes (B+D-R)

_ﬂuls

2,270]

Fee for priority document
Number of priority documents
requestad

Fea per documeant

3]

15

Total priority document fee

=

15

TOTAL FEES PAYABLE (T+8+HP)

Y

3,391

Mods of payment

authorization to charge deposit account

Deposit account Instructions
The receiving Offics

United States Patent and Trademark

Office (USPTO) (RO/US)

Authortzation o charge the iotal fees

Indicated above

v

%l



PCT (ANNEX - FEE CALCULATION SHEET)
Original (for SUBMISSION) - printad on 03.08.2002 04 5745 PM

22

395

US2001/0082 337/

12-20- |Authorization fo charge any deficency [ v

2 or credit any overpayment in the total

__ lfessndicatedabove

12-20- | Authorization i charge the fee for v

3 |priceity document.

12-21 | Deposit account No. 18-1982

122 |Dals 03 June 2002 (03.06.2002)

12-23 | Name and signahure WANG, George, G.

/gé@/
VALIDATION LOG AND REMARKS
13-24 |Valldation mesaages Yallowl
Priority Priority 1l: The twelve-month time limit

for claiming priority would appear to
have expired. Please verify.

13-2.7 |Validation messages Yallowl

Contents The power of attornmey or a copy of the

general power of attorney will need t
be furnished unless all applicants sign
the requaest form.
Green?
The international application contains
no drawings. Please verify.

13-2-8 | Validation massages gGreen?

Payment

Please ensgure that you have a valid
deposit account with tha receiving
Office selected.




PATENT C OPERATI NTREATY

To
Wang, George G.
AVENTIS PHARMACEUTICALS INC.
TION OF RECEIPT
Route 202-206 '« »OF DEMANR'BY COMPETENT INTERNATIONAL
P 0. Box 6800 "2 PRELIMINARY EXAMINING AUTHORITY
Bridgewater, NJ 08807-0800 R
ETATS-UNIS D'AMERIQUE .E:(:T Rules $9.3(¢) and 61 1(b?. nmm)
Date of malling
( day/monthjyear) 22-01-2003
Applicant’s or sgent’s file reference IMPORTANT NOTIFICATION
US2001/0082
Internabonal applcatson Neo. International filing dute {day/month/ysar) Prionty date (day/month/ysar)
PCT/US 02/ 17411 03/06/2002 01/06/2001
Appiicant

AXYS PHARMACEUTICALS, INC.

1 m?ﬁﬂnhmw-hﬂmuﬂmluwmyhmmmmeuﬂ-h
date of receipt of the demand for international preliminary examination of the wternstional ap

o

31/12/2002

2 Ths date of recelpt Ix

&] the actual date of recmpt of the demand by the Authority (Ruls 61 1(b)).

[C] the actual date of recaipt of the demand on behalf of this Authonty (Ruls 59.3(c)).

[ the date on winch tns Authority has, m response t the mvitatuon to correct defects in the demand
(Form PCT/IPEAJ404), recelved the required carrections

3 D ATTENTION- That dats of receipt s AFTER the expiratan of 19 months from the pnonty date. Consequently, the

mmg;mmmmndumu)nmnwu--ﬂma the entry mto the natwonal phase until

e e ey \ s e e

m";'"fpﬂ-m Guids,V olumey al e .
no| ACTION DUE

] g nmﬁunTnDﬂE"b mmﬁmwumn:_mumum%m

DKTDBY 28
ATTY P -/, V'

4.  Only where paragraph 3 spplies, & copy of thiz notificatyon has boen sent to the International Bureau

Name and mailing address of the IPRA/ Authorized officer
Buropean Patent Office
D-80298 Munich CHURCHER G

. Tel. (+49-89) 2399-0, Tx 523656 ¢epmu d
—ue”__ Fax (+49-89) 2399-9465

Form PCT/IPEA/202 (July 1998) P20452 )

Tel (+49-89) 2399-2545
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PATENT COOPERATION TREATY
PCT 354

INTERNATIONAL PRELIMINARY EXAMINATION REPORT
(PCT Artide 36 and Rule 70)

(Raticnalised Report according to the Notice of the President of the EPO publshed In the OJ11/2001)
Appheant’s or egent’s file reference

US2001/0082
International spplication No. Internstional filing date (ey/monthjyear) Prionty date ( dayjmonihiyasr)

PCT/US 02/ 17411 03/06/2002 01/06/2001
International Patent Classification (IPC) or nations] clamafication and IPC

CO7C317/46

Ses Notificahon of Transmittsl of International
FOR FURTHER ACTION  proyryngry n:m-u':n Repart (Form PCT/IPEAj416)

Apphosnt
AXYS PHARMACEUTICALS, INC.

1 The Internationsl preliminary exsmination report has been prepared by this Internationsl Preliminary Bxamining
Au&mwﬂuun-ﬁudmﬂ-mtmdqhmnw id

2. This REPORT consists of a total of 2 theets, including this cover sheet.

Thix report is slsa accompanied by ANNEXES, Lo , shasts of the description, clams snd/or dr which have
0 been senended 80 are the bams for thus report arsdjor shevts rectificxtions made before this Authority
(soe Rule 70 16 and Section 607 of the Admimstrative Instructions the PCT).

Thes: armexes consists of a total of sheets.

2 'This yoport contmns ndfications relsting to the following items

[[X] Basis of the report
"] Prarty
I [X] Noo-establishment of opmmon with regard to nowelty, inventive step and industrial applicablity

IV [] Lack of unity of invention
v Reasoned under Article 3 with regmrd , imventive mdustrial ]
m cltstions m-um -Mm-)nh mrq 1o mOveL o *PRlcetity:
VID Certzn doounpents clied
Vit [ ]| Certsm defocts m the mternationsl sppiication
VI [ ] Certain cbservations on the mternationsl application

 Dute of submission of the demand Date of completon of this repart
31/12/2002 18/03/2003
Nazme and msiling address of the [PEA/ Authoneed officer

" w\ Buropean Pxtent Office VERHULST W
D-B0298 Munich
Tel (+49-89) 2390-0, Tx 5234656 epmu d

" Pax(+ 23994465 Tel (+49-29) 2399 2828

Form PCT/IPEAMO9 (cover shoet) P20476 (October 2002)
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INTERNATIONAL PRELIMINARY Internetional spplication NoPCT/ US 02/ 17411 39
EXAMINATION REPORT

. Basls of the report
The basis of this intemational prehminary examination 1s the applicahon as onginally filed

Il. Non-establishment of opinion with regard to novelty, Inventive step and industrial
applicabliity

The queshon of whether the clamed invention appears to be novsl, to Involve an

inventhve step, or to be indusirially applicable has not been the subject of the

intemational preliminary examination in respect of the clams which have not been

searched (Article 17(2)(a) or (3) and Rule 66 1(e) PCT), sae also intemational search report).

V. Reasoned statement under Rule 66 2{a)(ll) with regard to novelty, Inventive step or
industrial applicabliity

To the extent that the international preliminary examinahon has been camed out (see item
lll above), the following 18 pointed out

In hight of the documents cited In the intemational search report, it 1s considered

that the invention as defined In the Independent claims, which have been the subject of an
intemational search report, meets the cntena menhoned in Article 33(1) PCT,

I @ appears to be novel, to involve an invenhve step and to be industnally applicable

Form PCT/408PE2 (EPO-03-2002) P20781



Formulario PCT/IPEA/409
TRATADO DE COOPERACION EN PATENTES
PCT

REPORTE DEL EXAMEN INTERMACIONAL PRELIMINAR
{(Articulo 36 y Norma 70 PCT)
(Reporte fundamentado conforme a la Notificacién del Presidente de

la Oficina Europea de Patentes publicado en el 0J11/2001)

Referencia del solicitante o abogado. US2001/0082

PRCCEDIMIENTO ADICIONAL: Ver Comunicacién sobre el envio del reporte
de examen internacional provisional (Formato PCT/IPEA/416)

No. de referencia internacional: PCT/US 02/17411
Fecha de solicitud internacional: 03/06/2002
Fecha de prioridad: 01/06/2001

Claaificacién Internacional de Patentes (IPC) o Clasificaci6n
Nacional e IPC: CO7C 317/46

Solicitante: AXYS PHARMACEUTICALS, INC.

1. La autoridad encargada del examen internacional provisional
elaboré el reporte del examen internacional provisional y lo
envlié al solicitante de conformidad con el Articulo 36.

2. Este REPORTE comprende en total 2 hojas incluyendo esta
hoja de cubierta

Ademis se adjuntan a este reporte ANEXOS; se trata de hojas
con descripciones, reivindicaciones y/o dibujos que fueron
modificados y son fundamento de este reporte, y/u hojas con
correcciones efectuadas por esta autoridad (ver Norma 70.16
y Seccidén 607 de las Pautas Administrativas del PCT).

Estos Anexos comprenden en total hojas.

3. Este reporte contiene informaciones y las correspondientes pa-

ginas respecto a los saguientes puntos:

I X Base del reporte

II _ Prioridad

III X Ninguna elaboracién de un reporte sobre la novedad,
la actividad inventiva y la aplicabilidad industrial

Iv _ Falta de unidad de la invencioén

v X Verificacidn fundamentada conforme el articulo 35(2)
respecto a la novedad, la actividad inventiva y la



}P\F‘
2 3;;]’

aplicabilidad industrial; documentos y explicaciones
para apoyar dicha verificacién
VI Determinados documentos citados

VII  _ Determinadas deficlencias de la solicitud internacional
VIII _ Determinadas observaciones a la solicitud internacional

Fecha de entrega de la solicitud:
31/12/2002

Fecha de elaboracidn de este reporte:
18/03/2003
Nombre y direccidn postal de la autoridad encargada del examen

internacional de provisional:

Oficina Europea de Patentes
D-80298 Munich

Funcionario autorizado:

VERHULST W
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REPORTE DEL INTERNACIONAL PROVISIOMAL
No. de referencia internacional PCT/US 02/17411

I. Base del reporte

La base del examen preliminar internacional es la solicl-

tud tal cual ella fue presentada originalmente.

III. Ninguna elaboracién de opinibdn respecto a novedad,

actividad inventiva y aplicabilidad industrial

La cuestién de 31 la invencién reivindicada parece ser
nueva, si parece involucrar una actividad inventiva o si
parece ser aplicable industrialmente no ha sido el sujeto
del examen preliminar internacional respecto a las reivin-
dicaciones que no han sido sometidas a bisqueda (Articulo
17{(2) {a) y Norma 66.1(e) PCT); ver tamblén el Reporte de

Bisqueda Internacional.

V. Verificacién fundamentada conforme el articulo 35(2)
respecto a la novedad, la actividad inventiva y la

aplicabilidad industrial

Se sefiala lo sigulente en la medida en que se llevd a cabo

el examen preliminar internacional (ver punto III arriba):

A la luz de los documentos citados en el reporte de bus-
queda lnternacional, se considera que la invencién tal
cual ella esta definida en las reivindicaciones indepen-
dientes que han sido sujeto de un reporte de blisqueda
internacional, cumple con los criterios menclonados en el
Articulo 33(1) PCT, es decir parece ser novedosa, involu-

crar actividad inventiva y ser industrialmente aplicable.



PCT/US02/17411

X
. ATENT COOPERATION TREATY %—5’5-3 &
h T
. From the INTERNATIONAL BUREAU-32 3456 >«
PCT To . lé“} n: X
& . T
NOTIFRICATION OF THE RECORDING ! 4 x
WANG, Gaorge, G g -, ht
OF A CHANGE Aventls Pharmaceuticals inc % ’¢ ;
(PCT Rule 92bue 1 and Route 202 208 ", ¢
Administrative Instructions, Section 422) Bl'ldgewator, NJ 08807-0800 ""r\. - “
United States of America
Dato of malling (day/month/year)
23 September 2002 (23 09 02)
Applhicant's or agent's file reference
US2001/0082 IMPORTANT NOTIFICATION
intermational applostion No. International filing date {day/month/year)
PCT/AUS02/17411 03 June 2002 (03 06 02)
. 1. The following indications apperred on record concarning
m the applicant IE the inventor D the agent D ths common representative
Name and Address State of Neatlonairty State of Rasidence
;_l’ngm, Andaeas, P DE US
onnay Court BT
Bridgewater, N.J 08807 Telephons No.
United States of America
"~ Facsimile No-
_T'ilopnnter No.

2. The International Bureau hereby notifies the applioant that the following change has been recorded concerning

D the person D the name D the addreas D the nationailty D the residance

Name and Address Stats of Nationality State of Residence

}llngm, And&oashP DE UsS
onney Cou =,
Bndaewa!er, N.J 08807 Telephone No
United States of America
" Facsimile No
v -Teleprlm:er No

3. Further cbaervetions, f neceasary - 2..
Please note applicant's new status T\O ﬂ BUEM for US only

4. A ocopy of this notificetion has besen sent to e -

I% the recsiving Office °. DUE DATE E Ofﬁua’
the International Searching Authority nosrned
K1D BY A :

D the Imemational Preliminary Examining ;Furv

e
The Intemational Bursau of WIPO Authorized officer
34, chomin des Colombaties Cé"1n : Faust {Fax 338-8995)
1211 Genova 20, Switzerland
Facsimlle No. {41-22) 740.14.36 — _'I':lophom No. {41-22) 338.83 38

Form PCTAB/308 (March 1984) 006136161



“ATENT COOPERATION TREATY

US02/17411

A

From the INTERNATIONAL BUHEAU/a R66780%

PCT To f J
4
NOTIRCATION OF THE RECORDING
WANG, George, G a:r
OF A CHANGE Aventis Pharmacseuticals | K ~ -a'ﬂ;
(PCT Rule 32bis 1 and Route 20220 %
Administrative Instructions, Section 422) Bridgewster, NJ 08807-0800 &> 1?‘-
United States of America ba'
Dets of malling (day/month/year)
23 September 2002 (23 09 02)
AppBcant’s or agent's file reforence
US2001/0082 IMPORTANT NOTIFICATION
internetional applicetion No. Intornatianal fillng date {day/monthiysar)
PCTAS02/17411 03 June 2002 {03 06 02)

1. The following indications appsared on record conoerning

E the spplicant E the Inveror

D the agent

D the common representative

Name and Addreas State of Nationality State of Residence
LN ot © us us
ros ve |
San Fra'r,\emo CA 94110 Telephone No.
United States of America

2 The international Bureau hersby notifias the applicant that the following change has besn recorded ooncerning

 Facsimile No.

_Toloprlrmr No

D the person D the name D the address D the nationallty D the residence
Name and Addrass State of Nationaifty State of Residence
%llel,( Jcnl'lgt 2 us us
rospe Ve
San Francisco, CA 94110 Telaphons o
United States of America

—
Facsimiia No

_Tllepnntor No.

346

"'If.—u.n

3. Further obsarvations, if necessary

4. A copy of this notflcation has been sent to
IZ’ the reaeiving Office

D the Imternatianal Preliminary Examining Autk qu

Please note applicant's new status nmwm for US only.

DUE DATE .,
[ZI the lrternational Searching Authority DKTD BY

Lo Uizt

£

The intamational Bursau of WIPO
3, chamin des Colombettes
1211 Qeneva 20, Switzerland

Facsimile No, {41-22) 730 14.25

Céline Faust (Fax 338-8995)

Telephons No {41-22) 338.83.38

Form PCTABR/308 (March 1804)

Sc136148
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PATENT COOPERATION TREATY

&
rom the INTERNATIONAL FUREAU

[= :

NOTIFICATION OF THE RECORDING S
WANG, George, 3
OF A CHANGE Aventis Pharmaceuticals m‘%\_/ g o
(PCT Rule 92bis 1 and e 2 Leza s’
Administrativa Instructions, Section 422) Bridgewater, NJ 08807-0800
United States of America
Deto of malling {(day/month/year)
19 Septembar 2002 (19 09 02)
Applicant’s or agont’s file referance
internatronal appleation No. intamatsonal filing date (day/manthiyear)
PCT/US02/17411 03 June 2002 (03 06 02)

1. The following indications appeared on record conoerning

E(] the applicant lzl the inventor

D the sgent

D the common representative

E] the persan D the name

Name and Address State of Natonality State of Resldence
gI'éUR?‘I'RRAITNﬂW, Sukanthini LK . us
moi 88 ne .
Badminster, NJ 07921 Telephane No
United States of America
Facaimila No.

2. The international Bureau hareby notifies the applicant that the following change has besn recorded concerning

D the address

Telepninter No.

D the residence

E the nationality

4. A copy of this notifloation hes been sent to
E the recelving Office
@ the Iinternational Searching Authority
D the Intermational Preliminary Examining Authority

Name and Address State of Nationality State of Residence

EI'SIUR?‘LHRAI'I'N?M, Sukanthinl GB uUs

mo e Lang o,
Bedminster, NJ 07921 Telephone No.
United States of America
Facsaimlie No.
o - " Telepnnter No

3. Further observations, i necessary '

D the designated Offlces conoemed
D the slected Offices concerned

‘The intsmational Sureau of WIPD Authorwed officer é
34, chamin des Colombettes Man LLARD (Fax 338-8995)
1211 Genova 20, Switzerland
Faosimile No. (41-22) 740 14.36 Telephone No (41 22) 338.
Form PCTAB/A06 {(March 1884) — 006124964



PCT/US02/17411
PATENT COOPERATION TREATY M

v
/4

e
:{ﬁ f:?r‘,‘l‘ 3
From the INTERNATIONA@UREAU ,
PCT To II %
I
R -
NOTIFICATION OF THE RECORDING WANG, George, G \% . 0 _.6’,”
OF A CHANGE Avantls Pharmaeautlea‘l % 4‘?"/‘;
. 3
(PCT Rule 92bis 1 and R 2 S Rz et
Administrative Instructions, Section 422) Bridgewater, NJ 08807-0800
United States of America
Date of mailing (day/month/year)
19 September 2002 (19 09 02)
Appiicant’s or agent’s file refarance
US2001/0082 IMPORTANT NOTIFICATION
Intemational appiication No. international fifing date (day/month/year)
PCT/US02/17411 03 June 2002 {03 06 02)
1. The following indications appearsd on record conoeming
E the applicant D the Inventor D the agent D the common repreasntative
Name and Address S-tTtl of Nationality ﬁh of ,h’ld.ﬂ“
T e =
0 venue Apartment ™ aln
Morristown, ItllJ 07960 Telophane No.
United States of America
Facsimile No.
Teleprinter No.

2. The intemationai Bureau hareby notifies the applicant that the following changs has bssn recorded concerning

D the person D the name IE the address D the nationaity I:] the residence

Name and Address State of Nationaiity State of Residence
;’_Ill\gM, And(r:oas, P DE uUs
onnay Court =
Bridgewater, NJ 08807 Telephone No
United States of America

Facsimile No.

'_Toloprlntor No.

4. Further observations, if necessary

IE the recelving Offlce D the designated Offices conocemed

4. A oopy of this notfication has been sent to

E the Imernational Searching Authority D the elected Offloas conoerned
D the Intermational Preliminary Examining Authonty I:I other
The Intarnatiana! Bursau of WIPO Authorized offioer
34, chomin des Colombettes
b A ~y e Marle-José DEVILLARD (Fax 338-8?5)
Facsimlle No ({41-22) 740.14.36 Telephone No {#1-22) 338.83.38

Form PCT/AB/308 (Maroh 1894)

006124862
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PATENT COOPERATION TREATY ;
1 801071 ’-\?
From the INTERNATIONAL B o {. \

PCT z
WANG, George, G. 'Lg ot AT o
NOTIFICATION RELATING TO Avents Pharmaceaticals p
DECLARATION MADE UNDER PCT RULE 4 17 Routs 202-206 N
P O Box 6800 Q, JP
(PCT Rules 26ter 2(b), 47 1(a-fer) and 48 2(a)x) Bridgewster, NJ 08807-0800 ~S92gz 4zt
and Admimstrative Instructions, Section 419) ETATS-UNIS D'AMERIQUE
Dute of malmg (dawinonth/pear)
19 September 2002 (19 09 02)
Applicant’s or agent’s file reference
e 2 IMPORTANT NOTIFICATION
Internahonal application No. International filing date (daymonth/pear)
PCT/US02/17411 03 June 2002 (03 06 02)

Apphcant
AXYS PHARMACEUTICALS, INC.

1  The apphicant w hereby notified of the following regarding the declarshion mdicated below m respect of
(mame(s) indicated in the declaration)
® D decleration as 1o the identity of the mventor (Rules 4 17(7) and 513¢r 1(2)(i) and Section 211)

(li)D declaration as 10 the epplicant’s entitiement, a3 at the mtemational filing date, to apply for or be gmnted a patent
(Rules 4 17(11) and 515is 1(a)(1]) and Section 212)

(up[ ] declaration as to the spplicant’s entitiement, oy at the ntemnstional filing date, to clmm pranty of the earlier
appheation (Rules 4.17(u1) and 51bis 1(a)(111) and Section 213)

(W)E declaration of mventomlup (for the purposes of the demgnstion of the Unned States of Amenca) (Rules 4 17(iv)
and 51bis 1(a)(1v) and Section 214)

W) D declaration ez to non-preyudicial disclosures or excephions to lack of novelty (Rules 4 17(v) and 51bis 1(a)(v) and
Sechion 215)

2 Addition or correction of the declaration within the time Hmit under Rule 26zer 1

The added or corrected declarstion was recaived on (date), 13 September 2002 (13 09 2002) , which was received
withug the time linut under Rule 2dzer 1

Any declaration referred to under items 1(1) to (iv) whether or not the declaration comphes with Rule 4 17, will be
communicated to the designated Offices concerned pursusnt (o Rule 47 | (a-fer) and eny declarahon referred to under 1em
1{v) wall be pubhehed as part of the pamphlet pursusnt to Rule 48.2(a)(x).

3] Fhuilure to add or correct the declaration within the time limit under Rule 26ter 1

The declaration, was recerved on (date)
which was after the expiration of the ume: hmt under Rule 2622 1, Mth’e,my:uehdeclnﬂmnfmedmmﬂenm
1(1) to (1v) wall not be communicated to the denignated Offices concerned, any such declarahon referred to under rtem 1(v)
will not be published as part of the pamphiet, and any mgned declaration referred to under 1tem 1(iv) 1 attached Such
deciaration should be submitted by the spplicant directly to the designated Offices concerned

4  The applicant’s attention 13 drawn to Rule 51bis 2 which provides that the demignated Office shall not, uniess it may reasonably
doubt the verasity of the declaraion concerned, requme sny document or evidence relating to the subject matter of any
declamtion complymg wath Rule 4.17()) o (1v) which i contained 1 the request or subrmtted to the Intemnahonal Bureau or
directly to the designated Office Note, however, that Rule 515is 2 may not apply in respect of certain States. For fisther
mformation, see Notes to the request form, Box No. VIII

5 A capy of thu notfication 15 bemng sent (o the recaving Office snd the Inbernstional Sexrchmg Authorty

The Internatonal Bureau of WIPO Authonzed officer
34, chermn des Colombettes Mane-José DEVILLARD (Fax 338-8995)
1211 Geneva 20, Switzeriand
Facaimule No. (41-22) 740 14 35 Telephane No. (41-22) 338.83 38

Form PCT/IB/371 (Mearch 2001)
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NOTICE INFORMING THE APPLICANT OF THE WANG, George, G
COMMUNICATION OF THE INTERNATIONAL Aventis Pharmacsuticals Inc
APPLICATION TO THE DESIGNATED QFFICES Route 202-206

P O Box 6800

~—Bricgewater, NJ EFN
(PCT Rulc 47 I(c), first _: kErA'rs-ums D'AMERQUE
[IREL) n “ ‘ f

Date of mashng{da)y/mons

12 December 2002 (12 12 02)

n—f_ﬂ'—E—— e
Apphcant s or agent 1 file I'GBH t

US2001/0082 DKTD BY ﬁ; . \-(S FANT NOTICE

Imernational apphicanon No

1 TTY IW y dmiefday/month/year)
PCTAJS02/017411] A 06 02) 01 June 2001 (01 06 01)

Applicant P—

AXYS PHARMACEUTICALS, INC , et al

[ B ]

Nonce 18 hereby given tha the Iniemational Bureau has communicaled, as provided m Artcle 20, the nicmabionsl application 1 the
following designated Offices on the date indicated ahove a8 the date of maihng of ins nonce

KP, KR, US

In accerdance with Rule 47 1(c), third senicnce, those Offices will accepl the present notico as conclusive evidence thal the commumcaiton
of the imemational spplicstion hes duly taken place on the dale of marhing indhcated above and no copy of the inicmetional application 18
required 1o be furmshed by the apphicant 1o the designaled Office(s)

‘The followng dengnated Offices have waived the requirement for such a communication ol this imes

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, EGC,
EE, EP, ES, F, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KZ, LC, LK, LR, I.S. LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NO, NZ, OA, OM, PH, PL, PT, RO, RU, SD, SE, SG, 8|, 8K, SL, TJ, TM, TN, TR, TT, TZ, UA,
UG, UZ VN, YU, ZA, 2M, ZW

The communication will be made to thase Offices only upon Lher request. Furthermore, those Offices do not requme the apphcant to
furmsh a copy of the international apphcation (Rule 49 L{a-dus)).

Enclosed with Uins notice 13 & copy of the interational application as published by the International Bureau on
12 Decomber 2002 {12 12 02) uader No. WO 02/088850

TIME LIMITS for [ling » demund for Internallonal preliminary examination and for entry nio the naiiomal phase V-

Tho spphcable ume hmut for enicning the natonal phase will, subject to whal is said in Lhe following parsgmph, be 30 MONTHS from
the pnonty date, pol only n respect of any clecled Office of 3 demand for miemabonal prehmmary examinaon = filed hefore the
cxpation of 19 manihs from the pronty date, but also 1n respect of any demgnated Office, in the absenee of filing of such demand, where
Arucle 22(1) an madified with clTect from 1 Apnl 2002 applwes 1n respect of that designaied OfTice. For further details, see PCT Guzette
No 4472001 of | Naovember 3001, pages 19926, 19933 and 19934, a3 well as the PC7 Newsletter, October and November 2001 and
Jebruary 2002 1ssues.

In practice, ime limiis other (han the 30-month (Ime Emit wll continue o epply, for vanous perods of ume, m respect of certan
demignated or elecied Offices For regulur updales on the applicable (ime Jimiis (20, 21, 30 or 31 months, or other time im1), Office by
Office, refer w the PCT Gozeite, the PCT Newsletter and the PCT Apphicant s Guude, Volume 11, National Chapiers, all available from
WIPO 3 Iniemet ste, al hitp/fwww wipo.ant/pet/enfindex html

For filing a demand for Internulional prefiminary examination, the PCT Applwani s Gurde, Volume U/A, Chapler IX Only an
applicamt who 15 8 nabonal or resdent of & PCT Conuacting Staic which 13 bound by Chapler 11 hax the nght 1o filc # demand for
wicrmatonal preliminary exammation (at present, all PC1 Contracting States arc hound by Chapier 11

It 13 the applicant's sole responsibility io monitor all these ume hmils

The Iniemational Burcau of WIPO Authonzed officer

34, chemin des Colombe
121 lc c‘.cn::l:. 20, ;\:r,l"l:.u;fn:l Judith Zahra

Pacuimile No (41-21) 740 1435 Telephone No.(41-22) 33891 11

Form PCT/IB/308 (Apnl 2002)
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2’/6{ PCTAUS02/17411

/ 3

From the INTERNATIONAL BUREAU

To
INFORMA CONCERNING ELECTED WANG, Georgs, G
FIED OF THEIR ELECTION Aventis Pharmaceuticals Inc
Route 202-206
{PCT Rule 61 3) PO Box 6800
Bndgewater, NJ 08807-0800
United States of America
Date of malfing (day/month/year)
12 February 2003 (12 02 03)
Applicant’s or agent’s file refersnos
international appllostion No. intamational fifing data (day/month/year) |Priority dats (day/monthiyear)
PCT/US02/17411 03 June 2002 (03 06 02) 01 June 2001 (01 06 01)
Applicant

AXYS PHARMACEUTICALS, INC et al

Offfows of its alection

by the Imarnstional Bureau only upon their request

EA AM,AZBY KG,KZ,MD,RU,TJ,TM

ZAZM,ZW

3 The lppllum Is reminded that he must emter the "nationsl phass" before the
before each of the Offices listad above. This must be done by paying the nationa
translation of the international appijoation (Artiole 38(1)(a)). as well as,
annexes of the International prellminary axamination report (Artcle 38({3)(b) and Rulo 74.1

of the PCT Applicant’s Gulde.

the purposes of obtaining a European patent.

1 The applicant Is hereby Informed thet the Intemetional Buresu hes, according to Article 31(7). notified each of the following

EP AT,BE,CH,CY,DE,DK,ES,FI,FR,GB,GR,IET,LUMC,NL,PT,SE,TR
National AU,BG,CA,CN,DE,GB,IL,JP,KP,KR,MN,NO,PL,RO,RU,5K,US

2 The following Offices have walvad the requirement for the notification of their slection, the notification will be sent to them

AP GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ,UG,ZM,ZW

OA BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML ,MR,NE,SN,TD,TG

National AE,AG,ALAM,AT,AZ,BA,BB,BR,BY,BZ,CH,CO,CR,CU,CZ,DK,DM,DZ,EC.EE,
ES,FI,GD,GE,GH,GM,HR,HU,ID,IN,IS KE,KG,KZ,LC,LK,LR,LS,LT,LU,LV,MA MD,MG,
MK,MW,MX,MZ,N2,0M,PH,PT,SD,SE,SG,S!,SL,TJ,TM, TN, TR, TT,TZ,UA,UG,UZ,VN,YU,

ration of 30 months from the pniority date
feels) and furnighing . H prescribed, a
applicable, b'v.furnllhlng 4 transistion of any

Some offices have fixed timae limits expinng later than the abave-mentionsd time limit. For detalled information about the
applicable tims {imits and the aots to be performad upon entry int the nationsl phase bafore s partioular Qffice, ses Volume i

The entry inmto the European regional phase Is postponed until 31 months fram the priority date for all States designated for

]\}0

DKTD BY

ACTION DUE
DUE DATE

fil %902001/;082’&30

—

o

P _2lzlos

[ AL 1L ) '
The Intemnational Bureau of
34, chemm des Colombeties
1211 Geneva X, Switsariand

Fecsimlle No. (41-22) 338 80 85

Authoried-aificac Lar « ‘4 ‘ @S%
Serge RUBY (Fax 3 95)

Telsphone No. (41-22) 338 8164

Form PCT/B/332 (September 1007)

6452606




PATENT COOPERATION TREATY

ST

PCT/AUS02/17411
v

US2001/0082 USAV Zou/ 00820

"oy
-~ From the INTERNATIONAL BUREAU
{E To
%-":. &
Ty NOT[[EId\TION CONCERNING WANG, George, G
~SUBMISSION OR TRANSMITTAL Aventis Pharmaceuticals inc
OF PRIORITY DOCUMENT Route 202-208
{PCT Administrative Instructions, Sectlon 411) :&:&:ﬁgg% J 0B807-0800
ETATS-UNIS D'AMERIQUE
Date of malling (day/month/year)
29 July 2002 (29 07 02)
Applicant's or agent’s file reference
IMPORTANT NOTIFICATION

intarnational application No

Intamnational fliing date {(day/monthAvesar)

AXYS PHARMACEUTICALS, INC et al

PCTAJS02/17411 03June 2002(030602) -
International publication dats (day/month/year) Priority date (day/month/year)

Not yet published 01 June 2001 (01 06 OT) /
Applicant

1 The applifcant is hareby notified of the date of recsipt (except whare the letters "NR" appear In the right-hand aclumn) by the
International Bursau of the priority document(s) relating to the sarilar application(s) indicatad below Unless otherwise
ndioated by an asterisk appearing next to a date of recsipt, or by the letters "NR", In the right-hand cclumn, the priority
document concarned was submittad or transmitted to the International Bureau In comphance with Rule 17 1(a) or {b)

2 This updates and replaces any previously lssued notification concerning submission or transmittal of priority doouments

3. An asteriak(*) appesring next to a dats of receipt, In the nght-hand column, denctes a pnonty dooument submiited
or transmitted to the International Bureau but not In compllanoe with Rule 17 1{a) or {b) In such a case, the sttention
of the applicant ks direated to Rule 17 1{c) which provides that no designated Office may disregard the priority clalm
conoerned before giving the applicant an opportunity, upon entry Into the national phase, to furmish the priority document
within & ime limit which Is reasonable under the clrcumstances

4. The lstters "NR" appearing in the right-hand column denots a priority document which was not recsived by the International
Bureau or whioh the applicant did not request the recelving Office to prepars and transmit to tha international Bureau,
as provided by Rule 17 1(a} or (b), respectively In such a case, the stiantron of the appiicant la directad to Rule 17 1(c) which
provides that no designated Offica may disregard the pnority claim conosmad before giving the applicant an opportunity,
upon sntry into the national phase, to fumnish the priority document within a time limit which s reasonsbla under the

clroumstanoes
Priority date Priority application No. Country or renional Offioe Date of recalot
or PCT receiving Offica of priority dooumant
01 June 2001 (01 06 01) 60/295,301 us 18 July 2002 (18 07 02)

DKTD BY

NG ACTION DUE __ £ (¢

DUE DATE —

AT

The International Bursau of WPO &
34, chemin des Colombettes David BOUVE 995)
1211 Qonove 20, Swilzoriand
Faosimile No. (41-22) 740.14.35 Telephone No {41-22) 338.83.38
Form PCTAB/304 (July 1B88) 0065004762
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Ivaoate 1 W11 MLI-PRIENL 3P ERE All
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
USUARIO  RADICADOR
PATENTE DE INVENCION MODELO DE UTILIDAD () &)
Indicacion de que se solicita 1a concesidn de una patents {) (>
Datos de Identificaclén del soliciante o de |2 persona que se presentala solictiud. { ) { )
Descnpcién de la Invencidn ( ) (>
Dibugos de sar astos pertmentes { ) { }'
Comprobanie de Pago de las tasas establecidas
COMPLETA { ) INCOMPLETA ( ) ()
DISENO INDUSTRIAL ( )
- Indicaclon de que se solicita el registro de Disefio Industrial { ) ()
- Datos de identificacion del solicitanie o de la persona que presenta () ()
- lasolicitud
- Repreeeniacion gréfica y folografica del Disefio Industrial o0 mueetra del
Material que incorpora e disefo ( ) ( )
Comprobante de pago de las tacas establecidas ( ) ()
COMPLETA { ) INCOMPLETA ( ) { )
ESQUEMA DE TRAZADO { )
- Indicacion de que sollcita ef registro de un Esquema de trazado { ) ()
- Datos de identificaclon del soiciante o de la persona que presenta
La solickud () ()

Represantaclon grafica deil esquema de trazado
Comprobante de pago de las {asas establecidas

— P,
L
—
Tt o

COMPLETA ( ) INCOMPLETA () ()

Firma Responsable

oot Noano
28 ~\'\~20Q3

Fecha
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Industria y Comercio
SUPERINTENDENCIA
2020 3L
Bogota, D.C.,
0
Doctor: Oficlo N° 113352
GUSTAVO HOLLMANN RESTREPO
Apoderado
AXYS PHARMACEUTICALS, IN. Y AVENTIS PHARMACEUTICALS, INC.
ASUNTO: Radicacion N° 03-104808
Solcitud intemacional PCTAS2002/17411
Facha iniczo fase nacional 01/01/2004
Trémite o11
Evento 37
Actuacién 430
Follos 001

Como resultado del examen de forma, realizado con fundamento el @l articulo 38 de la Decisidn 486 de la
Comisiin de la Comunidad Andina, articulo 27 del Tratado de Cooperacién en Materla do Patentss (PCT),

regla 51 bis de! Reglamento y Circular Unica de la Superintendencia de Industria y Comerclo, se le comunica
que:

0 La soicitud no contiene la copia del documento en que consta la cesién del deracho a la patents del
inventor al solicitants o & su causante {Art. 26-k) Decxadn 488).

0 La soficitud no contiene & poder detwdamente otorgado, con ef lieno de los requisitos exigidos por los
articulos 83 y subsguientes del Cddigo de Procedimiento Givil. Adicionaiments, deberé presentar el
WQMhMymmmhmm.mmm

persona juridica.
0 La fecha de prioridad relaconada en el petitorio de la soliciud nacional difirere de la relacionada en la
solitud intemacional.

En cumplimiento de lo dispuesto por el articulo 38 de la Decigién 488, 8 le requiere para que dentro del
témmino de dos meses siuentes a la fecha de nobficaciin del presents oficio, complete los requisitos
anteriorments enunciados. En caso de no dar cumpimiento al presente requerimento, la solictud se
considerard abandonada y perderd su prelacién.

Notifiquese el presents oficio conforme a lo dispuesio en el numeral 5.2, iteral e), del capiulo quinto dal
titulo primero de la Circular Unica N° 10 de 2001.

ALIX CARMENZA DE VERGEL
Jefoede la D Nuevas Creaciones.

B3 antaror recuerimiento fue nokicado por flacicn enisa dafecha, 2 6 DIC 202




