»

> " ey SOPEKLMMG1IA ¥ COMERCIO
Radicacion » WI12AET N tolina: SN
Facha (A)s OM3-li-30 1idinde

{udusivia v Comarels Ivasite 1 W11 PO-PATENT 379 FRE NRCL 411 ARSKHIAC
SPERINTENDENCA 03113269 00 et 2 KL I AEWS CGAIRS
FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL
1 SOLICITUD DE:
[X] patente de invencion [J  Ppatente de Modelo de Utilidad
[ capituio 1. X] capituion.
2) Nombre: AXYS, 1 IDENTIFICACION
SOLICITANTE  [PHARMACEUTICALS, iN. tec. [ _
1) Direccldn; 180-KimbalkWay South |C-C. NIT:
Sai ancheo Ggﬂfornla 94080
hddc Unldoo e

N ¢Iomlld§q o demlcillo Clllhmla,

Lugar de comﬂluelén thlfbmlt

Eatados Unld 'i

Toléfono Fax:

E. Malil:
3 . Nombre: DILIA MARIA RODRIGUEZ IDENTIFICACION
REPRESENTANTE | D’ALEMAN

O APODERADO |Direccién: Carrera 11 N°. 9343 0f.  |©-C. Xl wr: O
404 Santafé de Bogota D.C.

Teléfono: 6350835 Fax: 6350824 |C-E- O owmo O
E. Mail:

NUMERO: 41.854.882
clarkemodet@)clarkemodet.com. co TP: 20824 CSJ

4)
INVENTOR (ES) |Nombre: 1. PATTERSON, John, W. 2. ZIPFEL, Sheila

(72) Direcclén: 1. 1619 Montalto Drive, Mountain View, CA 94040
Estados Unidos. 2. 112 E. Middlefield Road, Unit B Mountaln
View, CA 9403 Estados Unidos

Nacionalidad o Domiclillo: California, Eatados Unidos

5) PCT (86)
Solicttud intenacional No. PCT/US02/17922 Facha: Junio 4, 2002

Publicacion Intemacional No. WO 02/008408 A 1 Fecha: Diciembre 12, 2002

INHIBIDORES DE CATEPSINA

6)Titulo (54) COMPUESTOS Y COMPOSICIONES NOVEDOSAS COMO

7) Clasiflcacién Internacional: AB1K 31/277, CO7C 255/42

8) PRIORIDAD 33) Pais de Origen | (32) Fecha g;ll)“:lltt':‘r:oro de
ESTADOS UNIDOS | JUNIO 4, 2001 60/295,744
s XI w~nold

9) -Gompmbahh de pdbo N‘ OB-BB 90!" Fec ; DIGIEHBRE 8, 2003

¥ .r.

l-l LT :

|nsh'uoclonaa para el dlllgenclamlento del prasantu fnrmulano Ver reverso de esta paglna




RECIRO OFICIAL DE CAJA : o3 - BE,704

] BUPER TMBUS (RE% ¥ CuMeRCy

Radicacion @ BN1E%Y Wibinide !
II-‘l!:h; t.llﬂh ?3-1!—.! 194e:40

ran v OSEL PUI-PIENT 379 MOSE T ALL MdsENIRC
Depondencias 29 HVISIIN 56 MEwS GEACIOKY

tolios: M

HIT @ BOOLTACHY-2

FECHA i BICIEMBRE 5 IE 2003

It CONSIGNACTION iR2

JEPOSITANTE TIPO PAGD

BARCO CLEMTA Ho. PAGD FECHA F8D

Vr. PAGD

CLARKE NODET Y CO. COLORDCOMSIGMACIOR

BANCO POPULAR 50-00119-6 13329293 0u/12/2003

¢ C O KT EFP T O tian

9:732,000.00

£ANT, RENTISTICD

CONCEFTO

TOTAL COWCEPTS

S0005-01-0¢  SOLICITUDES

[y

S0K:  CUATRECIENTCS RIL PESCS

RESPORSABLE :

1 TRANITES DE 58L. DE PATEMTE DE IN
TOTAL :

RECIBG JE CaAdh APLICADD AL EXPEDIENTE Na.

V’L///

¥

500,020.00
F90,000.00

/DW‘/



10) ANEXOS

Comprobante de pago de ia tasa de presantacién de la solicitud

Comprobante de pago por relvindicacién de prioridad

Documento que acrediia la existencia y representacitn legal cuando el solicitante sea persona

Juridica

Poderas, &l fuara el caso

Documenio de ceslén del Inventor al solicttante o a su causante

Declaraciones

Copia de la solicitud Intermacional. (Resumen, descripcion, reivindicacion, Dibujos).
Eraduoc;idn de la solicttud intermacional af castellano. (Reaumen, dascripelon, relvindicaclon,

bujos

Copla del examen preliminar efactuado por la IPEA

De ser ol caso, copla del contrato de acceso

Da ser el caso, documento que acredite Ia licencla o autorizecidn de uso de conocimientos
tradicionales de las comunidades indigenas

De ser el caso, certificado de depdsito del material blolégico

Arafinal 12x12y8x8cm

De eer el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en e!

extranjero por el mlame Btular o su causante, relacionados parcial o totalmente con la
invencion de esta solicttud.
0 Otros:
1. Reparte de Bisquada internacional
2. opinion escrita
3. Solicitud de modificacion del solicitante
4. Sollcitud de modificacion direccion de uno de los Inventores

11) FIGURA CARACTERISTICA:
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PATENT COOPERATION TREATY

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

To:

NATHAN 8. CASSELL

TOWNSEND AND TOWNSEND AND CREW LLP
TWO EMBARCADERO CENTER, §TH T_OOR
SAN FRANCISCO, CALIFORNIA 94111-3834

PCT

PCT/USO2/ 17922 /

04 June 2002 (04.06.2002)

WRITTEN OPINION
(FCT Rule 66)
Date of Mailing %) 7, TG 7
[ s o s =C/ ‘*m@:%’"d_f_ﬂ Vel
e () SPSK- DD _V_ 9]/11’@ prigreep g
International application No. International filing date (day/month/year) | Priovity date (day/month/year)

04 June 2001 (04.06.2001)

Internazional Patent Clnssificaion (IPC) {IPC) or both natlonal classification and IPC
| IPC(): ASLK 31/277; CO7C 253/42 and US Cl.: 514/621; 5587393

Applicant

7

——

I Basis of the opinlon

nI:IPrlu-i:y

v D Lack of wmity of invention

Vi D Certain documents cited

1.  This wrinen opinion is the flrgt (ﬁmm,)hmbydﬁslmmnﬁmlhﬂimim&uniﬁn;hﬂ;iﬂ:
2. This opinion conging indications relating t the following lems:
m g Non-esteblishment of opinion with regand to novelty, ioventive step and industrial applicabllity

v E Reasomed statement under Rule 66.2 (a)ii) with regard to novelty, Inventive step or Indusirial applicability;
ciations and explanations supporting such staement

VI D Certain defects in the intzrnational application
Vi Cermin observations on the Intermational applicadon

The applicant is hereby invited to reply ™ this opinion.

When? Suﬂ:climfllmilindwm.

Hoaw? By submitting & written reply, accornpanied, where sppropriate, by amendments, acconding to Rule 66.3,
For the form and the language of the amendments, see Rules 66.8 and 65.9.

Also For an additional opporamlty to submis amendments, see Rule 56,4,

For the examiner's obligation to consider amendmenss and/or argumenis, see Rule 66.4 bls.
For an informal communication with the examiner, see Rule 66.6

If no reply in fled, the international preliminary eaamination report will be established on the basis of thia opinion.

The finat date by which the Internations! prelimirmary

emimmmnmbmblhﬂmﬂmnnuhw/\ 2007 (14.10.2003)

Name and mailing addresy of the IPEA/US

Facsimile No. (703)305-3130

Comnlssiocer of Parsts sad Tradenmri
Box FCT
Washingem, D.C. 20231

ettt Autin F,

Telephone No. (703) 308-1235

Porm PCT/IPEA/408 (cover sheet)(July 1998)

R@pmaz, +o

DOCKETED BY

Q-27-0>
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Iniernaticem] application No.

WRITTEN OPINION
PCTIUSQY/ 17922
1. Basds of the opinion
1. With regard 10 the elemsnts of the international applicarion: *
(X the intermationat application as originally filed
pages 1-53 » 18 originally filed
pages NONE , filed with the demand
pages NONE , filed with the letter of
X the claims:
pages 54-63 , a8 originally filed
pages NONB , 48 amended (together with any statement) under Article 19
pages NONE » filed with the demand
pages NONE , filed with the letter of
E the drawings:
pages NONE , 48 originally filed
pages NONE , filed with the demand
pages NONE o filed with the letter of
D the sequence listing part of the description:
pages NONE a3 originally filed
pages NONE , filed with the demand
pages NONE » filed with the letter of

2. With regend (o the language, all the clements marked above were available or furnished to this Authority in the
language in which the international application was filed, unless otherwise indicated under this item.
These elements were available or furnished 10 this Authority in the following language which is:
D the language of a transiation furnished for the purposes of international search (under Rule23. 1(b)).
(] the language of publicarion of the international application (under Rule 48.(b)).
{T] the language of the tranalation furnished for the purposes of international preliminary examinstion(under Rules
55.2 and/or 55.3).
3. With regard to any oudeotide and/or amino acid sequence disclosed in the international application, the written
opinion was drawn on the basis of the sequence listing:
[] contained in the international application in printed form.
] fited together with the intenational application in compater readabie form.
furnished subsequenily to this Authority in wrilten form.
furnished subsequently to this Authority in computer readabie form.
The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the
international application as filed has been furnished.
] mmumuummmuﬁonmmmmmmmthmuwﬁmmmmu*
has been fumnished.
4. [] e amendments have resulted in the cancellation of:

[[] the description, pages NONE
the claims, Nos. NONE
the drawings, sheets/fig NONE

5. D This opinion has been drawn as if (some of) the amendments had not been made, since they have been comsidered t go
beyond the disclosure as flled, as indicated in the Supplemental Box (Rule 70.2(c)).

* Replacenment sheets which have been furnished 10 the receiving Office in rexponse to an invitation under Article 14 are referred to in
this opinion as “originally filed.

Form PCT/IFEA/408 (Box I) (Tuly 1998)

NN



intermational application No.

WRITTEN OPINION PCTIUSOUITOR

IIl. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

1. The question whether the elaimed invention appears to be novel, to involve an inventive step (to be non-obvious), or
10 be industrially applicable have not been cxamined in respect of:

(] the entire international application,
DX claims Nos. 1-5 and 0

because:

[[] the said internarionat application, or the said claim Nos. ___ relate to the following subject matter which does
not require intemational preliminary examination (specify):

[ the description, claims or drawings (indicate particular elements below) or said claims Nos. ___ are 30 uncleas
that no meaningful opinion could be formed (specily):

D the claims, or said claims Nos. ____ are 30 inadequately supported by the description that no meaningful
opinion could be formed.

@ no international search report has been established for said claims Nos. 1-5 and 9.

2. A written opinion cannot be drawn due to the failure of the nucleotide and/or amino acid sequence listing to comply
with the standard provided for in Anncx C of the Administrative Instructions:

] the writen form bas not been furnished or docs not comply with the srandard,

E] the computer readahle form has oot been furnished or does not comply with the standard,
Form PCT/IPEA/408 (Box IT) (Tuly 1998)




WRITTEN OPINION

PCTAUISA/ 17922

dhﬂmndqhnnﬂommpporﬂn!mehm

V. Ressoned sitatement under Rule 66.2(a)(li} with regard to novelty, inventive step or industrial applicabllity;

1. STATEMENT

Novelty (N) Claims 6-8and 10 YES
Claims NONE NO

Inventive Step (IS) Claims 6-8and 10 YES
Claims NONE NO

Industrial Applicability (TA) Claims 6-8 and 10 YES
Claims NONE NO

2. CITATIONS AND EXPLANATIONS

Cysnomethyl-2-cyclohexylmethyl-N'-phenethyl-malonamide.

Claims 6-8 and 10 meet the eriteria set out in PCT Article 33(2)(4), becausa the prior art does not teach or fairly suggest the
camponnds 2-butyl-N-cyanomethyl-N*-phenyl-maloramide, N-Cyanomethyl-2-cyclohexylmethyl-N'phenyl-malonamide or N-

Form PCT/TPEA/408 (Box V) (July 1998)




WRITTEN OFINION PCT/USII1 1922

Vill. Certain observationy on the International application

The following checrvations on the clarity of the claims, description, and drawings or on the questions whether the claims are fully
supported by the description, sre made:

In (hese claims, the mumerous varisbles (e.g. R1-R14, X1-XS, eic.) and their voluminous complex meanimgs and thelr
mmmmdmmmmmuvlmwmbhmm“:hMlmmmmd
the ciatmed pubject maiter. As presented, the chaimed subject maner cannot be regarded as being a clear and concise
which prosection is sought and as such the listed claims do not comply with the requirements of PCT arnicle 6. Tllu.lltl.llmpmhle
to carty out & meaningful written opinion on same, The written opinion will be made on the first discernable invencion of claims 6-8
and 10, which is the products, preparation and methods of use for the first 3 campounds of claim 6.

I ————
Form PCT/IPEA/408 (Box VIII) (July 1998)




International lppl-imim No.
WRITTEN QPINION PCT/USO2/17922

Supplemental Box
{To be used when the space In any of the preceding boxes Is not sulficien)

TIME LIMIT:

The time limit set for response to a Written Opinion may not be exiended. 37 CFR 1.484(d). Any response received after the
expiration of the time limit set in the Written Opinion will not be comsidered in preparing the International Preliminary Examination
Report.

Form PCT/IPEA/A08 (Supplemenust Box) (Tuly 1998)
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TOWNSEND Do Cournto sanrncies'” \J

and . Two Embarcadaro Can
TOWNSEND TR0 D Pl
CREW T, dosh N Fax 415 5750900
LLP

November 24, 2003
VIA EXPRESS MAIL

PCT International Application Processing Division CHANGE OF REQUEST UNDER
USPTO International Division 92-bis

Commissioner for Patents

Mail Stop PCT

PO Box 1450

Alexandria , VA 22313-1450

RE: International Application No,: PCT/US02/17922
Title: NOVEL COMPOUNDS AND COMPOSITIONS AS CATHEPSIN INHIBITORS
Applicant: AXYS PHARMACEUTICALS, INC.
International Filing Date: 4 June 2002
Express Mail Label No.: EV 348 111 255 US
Date Mailing: November 24, 2003
Our File No.: 15058-34PC

Dear Sir or Madam:

Pursuant to Rule 92-bis, Applicants for the above-referenced application respectfully request to
change Applicants' name of record to:

AXYS PHARMACEUTICALS, INC.
180 Kimball Way
South San Francisco, California 94080
United States of America

At this time, Applicants respectfully submits three (3) fully executed Powers of Attorney reflecting
Applicants' change of name for the above-referenced application.

Applicants respectfully request a copy of Form PCT/IB/306 indicating the recordation of the above-
referenced change.

Respectfully submitted,
Townsend and Townsend and Crew LLP

Y ey Conkly”

Nathan S. Cassell

Patent Agent Reg. No.42,396

NSC/kec

Enclosures:  Three (3) Powemns of Attorney

cc: The International Bureau of WIPO via facsimile: 011-41-22-740-1435 (with enclosures).
60079012 vi



PCT

POWER OF ATTORNEY
(for an international application filed under the Patent Cooperation Treaty)

(PCT Rule 90.4)

The undersigned applicant(s) (names should be indicated as they appear in the requess):

AXYS PHARMACEUTICALS, INC.
180 Kimball Way
South San Francisco, California 94080
United States of America

hereby appoints (appoint) the following person as: agent D common represcritative

Name and address
{Famtly name followed by given name; for a legal entity, jull official designation. The address must include posial code and name of
couniry,)

Nathan S. Cassell Reg. No. 42,396, Willism B. Kezer, Reg. No. 37,369, Joel Ackerman Reg. No. 24,307,
Scott L. Ausenhus Reg. No. 42,271, Kevin Bastain Reg. No. 34,774, Rosemarie L. Celli Reg. No. 42,397,
Harrison Dillon Reg. No. 46,661, Todd Esker Reg. No. 46, 690, Carol Fang Reg. No. 48,631

Chuan Gao Reg. No. 54,111, Eugenia Garrett-Wackowski Reg. No. 37,330, Brigitte Hajos Reg. No. 50,971,
Matthew Hinsch Reg. No. 47,651, Laurence Hyman Reg. No. 35,551, Kenneth Jenkins Reg. No. 51,846,
Beth L. Kelly Reg. No. 51,868, Jean Lockyer Reg. No. 44,879, Jeffry Mann Reg. No. 42,837,

Frank Mycroft Reg No. 46,946, Annctic Parent Reg. No, 42, 058, Donald Schelling Reg. No. 53,558
Joesph Synder Reg. No. 39,381, Kenncth Weber Reg. No. 31,677

TOWNSEND AND TOWNSEND AND CREW LLP
Two Embarcadere Center, 8th Floor
San Francisco, California 94111-3834
United States of America

10 represent the undersigned before [R] ali the competent International Authoritics
] the Intemational Searching Authrity only
{T] the International Preliminary Examining Authority only
in connection with the interational application identified below:
Title of the Inveation: NOVEL COMPOUNDS AND COMPOSITIONS AS CATHEPSIN INHIBITORS
Applicant's or agents flle reference:  15058-34PC

International application number (if already avallable): PCT/US02/17922

filed with the followingOffice ___ US ssreceiving Office and to make ar receive payments on behalf of the
undersigned.

Signature of the applicant(s) (where there are several applicants, eack of them wust sign; next ro each signaiure, indicate the
name of ihe person signing and the capacily In which the person signs, if such capacity i3 xol
obvious reading the roquest or this power):

By,

Name: Wayne Montgomery

Tifle: Vice President, Intellectual Property

Date:

“Farm PCTiModsl of power of sttorney (for 8 given intarnational spplicasion) (July 1993) 40079260 vi

Y oL LI Lh ¥ LT - .



PCT

POWER OF ATTORNEY
{for an international application filed under the Paient Cooperation Treaty)

{PCT Rule 90.4)

The undersigned applicant(s) (names should be indicated as they appear in the requesy):

John W. Patterson
1619 Montalto Drive
Mountain View, California 94040
United States of America

hereby appoints (appoint) the following person as: X agent D commOn represcntative

Name and address
{Family name followed by given nams; for a legal entry, full official designation. The mddress musi inchude postal code and name of
country,)

Nathan S. Cassell Reg. No. 42,396, William B. Kezer, Reg. No. 37,369, Joel Ackerman Reg. No. 24,307,
Scott L. Ausenhus Reg. No. 42,271, Kevin Bastain Reg. No. 34,774, Rosemarie L. Celli Reg. No. 42,397,
Harrison Dillon Reg. No. 46,661, Todd Esker Reg. No. 46, 690, Carol Fang Reg. No. 48,631

Chuan Gao Reg. No. 54,111, Eugenia Garrert-Wackowski Reg. No. 37,330, Brigitte Hajos Reg. No. 50,971,
Matthew Hinsch Reg. No. 47,651, Laurence Hyman Reg. No. 35,551, Kenneth Jenkins Reg. No. 51,846,
Beth L. Kelly Reg. No. 51,868, Jean Lockyer Reg. No. 44,879, Jeffry Mann Reg. No. 42,837,

Frank Mycroft Reg No. 46,946, Annctte Parent Reg. No. 42, 058, Donald Schelling Reg. No. 53,558
Joesph Synder Reg. No. 39,381, Kenneth Weber Reg. No. 31,677

TOWNSEND AND TOWNSEND AND CREW LLP
Two Embarcadero Center, 8th Floor
San Francisco, California 94111-3834
United States of America

1o represent the undersigned before [X] all the competert International Authorities
[ the International Searching Authority anly
[C] the International Preliminary Exsmining Authority only
in connection with the international application identified below:
Title of the iavention: NOVEL COMPOUNDS AND COMPOSITIONS AS CATHEPSIN INHIBITORS
Applicant’s or agent’s flle refevence:  15058-34PC
Internationsl application aumber (If already avallable):  PCT/US02/17922

filed with the following Office LS as receiving Office and to make or receive payments on behalf of the
undervignad.

Signature of the spplicant(s) (wierv there ave revaral applicants, exch of them mnust sign; next to sack signatury, Indicass the
name of the persou rigning and the capocity in which the person rigns, if such capaciy is not
obvious from reading the request or this power):

By ]
Name: Y John W, Patterson
Title: Inventor/Applicant (for U.S. only)

e _ Moy 20, 003

~Fomm PCT/Model of power of stiomey (for a gives (nterational application) (uly 1992) GOOT9308 v

AL el ey




PCT

POWER OF ATTORNEY
(for an international application filed under the Patent Cooperation Treaty)

(PCT Rulc 90.4)

The undersigned applicant(s) (names should be indicated as they appear in the requesy):

Shella Zipfel
112 E Middlefleld Rd., Unit B
Mountain View, CA 94043
United States of America

hereby appoints (appoint) the following person as: agent D comunon representative

Name snd address
rfanﬂy.;anﬂludbygm name; for a legal sntity, full official designation. The address must include pasial code and name of
country.

Nathan S. Casse]l Reg. No. 42,396, William B. Kezer, Reg. No. 37,369, Joel Ackerman Reg. No. 24,307,
Scott L. Ausenhus Reg. No. 42,271, Kevin Bastain Reg. No. 34,774, Rosemarie L. Celli Reg. No. 42,397,
Harrison Dillon Reg. No. 46,661, Todd Esker Reg. No. 46, 690, Carol Fang Reg. No. 43,631

Chuan Geo Reg. No. 54,111, Eugenia Garrett-Wackowski Reg. No. 37,330, Brigitte Hajos Reg. No. 50,971,
Matthew Hinsch Reg. No. 47,651, Laurence Hyman Reg. No. 35,551, Kenneth Jenkins Reg. No. 51,846,
Beth L. Kelly Reg. No. 51,868, Jean Lockyer Reg. No. 44,879, Jeffry Mann Reg. No. 42,837,

Frank Mycroft Reg No. 46,946, Annctte Parent Reg. No. 42, 058, Doneld Schelling Reg. No. 53,558

Joesph Synder Reg. No. 39,381, Kenncth Weber Reg. No. 31,677

TOWNSEND AND TOWNSEND AND CREW LLP
Two Embarcadero Center, 8th Floor
San Francisco, California 94111-3834
United States of America

10 represent the undersigned before [X]. all the competent Internationsl Authoritics
[[] e intomational Searching Authority only
[[] e internatianal Prelintinary Examining Atnthority only
in connection with the international application identifiod below:
Title of the lnventions NOVEL COMPOUNDS AND COMPOSITIONS AS CATHEPSIN INHIBITORS
Applicant’s or agent’s flle reference: 15058-34PC
Internationsl application number (I slready avallable): PCTAIS02/17922

filed with the followingOffice ____US s receiving Office and to make or receive payments on behalf of the
undersigned.

. (wikere thare ave several applicants, each of them micst 2ign; naxt to sack signarurs, indicare the
of the person signing and the cxpacity in whick the perzon signs. |f nack capecity is not
from resding the or this power):

Tile: Inventar/Applicant (for U.S. only)

Form power of attorooy (for & gives ioternetional applicatin) Quly 1997) 80079311 vl



INTERNATIONAL SEARCH REPORT

Intermaticmal epplicadon No.
PCT/USO2/ 17922

A. CLASSIFICATION OF SURJECT MATTER
IPC(T) ASIK 317277, COTC 255/42
USCL 514/621; 5584393

B,  FIELDS SEARCHED

U.8. : 514/621; 5587393

Minirmrmn doctmentation scarched (classification system followed by ciassification symbols)

Documantation searched other then mimimum documentation to the extent that such documents are included in the fields searched

Please See Contimmtion Sheet

Hoectronic data base consulted during the international search (nmame of data base and, wheve procticable, search terms used)

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Categeay * Cindmwm.ﬁmhﬂuﬁm.mw:wﬁm.nnhudme_p Relevant to claim No.
A WO 01/019796 A1 (AXYS PHARMACEUTICALS, INC.) 22 March 2001 pagss 1-3; 68,10
claims 1, 11, 12 end 14.

0" dommvet rofbrring tom oral dsclosm, we, cxhibikiog e wther mexs

decagum the intenaional IHing den e the
-+ :Illulph'll Iing dass but ke

D Further dociments are listed in the contimation of Box C. D See patent family ammex.
. Specisl cagerien of cltnd docamcan: - ey doespnces pished shier tae ntrmaticaml Diing $at0 or prisrity
“A" docipont doflning e geoorsl s of e art which ks b cmldored o be :;:uh *-::_m_ﬁm o
of paxtiesier relevapen ey
o deexnent of partealer celovancer: the alaimed lewntin ouxst ks
*F*  esrilor mpplicstion ar pesas yublished o o aftor Us intarnationsl Ming dey colieyed govel o et e considared to brvidve an lnventive sap
‘wham the decmens Ts Wiy aivoe
=" dozegpen which muy tow doubts on priority calm(s) or which Is ksl w
axtabslinh the poblicarion datn of snatter chinion or ather speclsl ress (w0~ Y™ document of paricalar roleverym; the clsined liventios cammot be

consldered o lnvalve an ixvestive siep wiem the docemest b
combined with exe o mams other mch docoments, such combinsilon
baing cvics to & pieam skillod In the art

b dacursent mombaer of he e petext fanlly

Dato of the actun]l completion of tw internationsl search
05 September 2002 (05.05.

Dlunfmilingdmelmmﬁmlnumhrwt

Name and mailing address of the ISA/US
“I‘P_d'ﬂ_h

I_n-. D.C. 23
Focsimile No. (703)305-3230

18 0eT j‘{[:‘

Rdmnl.m
Telephoms No. (70%) 605-1157

Form PCT/ISA/210 (second sheet) (Tuly 1998)




ah‘:‘

INTERNATIONAL SEARCH REPORT Internatioual application No.

PCT/USOM 17922

Bax I Observations where certain claims were found unsesrchahle (Continnation of Item 1 of first sheef)

This interpational report has not been cstablished in respect of certain claims under Article 17(2)s) for the following ressom:

6.4(a).

Claim Nos.: 9
because they relate to subject matter oot required to be searched by thls Awthority, namely:
becanse it in g usz claim which is an improper defimition of a process claim

Claim Nos.: 1-5
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Joesph Synder Reg. No. 39,381, Kenneth Weber Reg. No. 31,677
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COMPUESTOS Y COMPOSICIONES NOVEDOSAS COMO INHIBIDORES
DE CATEPSINA

LA INVENCION

Esta solicltud se relaciona con compuestos y composiciones para
tratar enfermedades asocladas con actividad de cistelna proteasa,

particularmente enfermedades asocladas con enfermedad de

catepsina S.

DESCRIPCION DEL CAMPO

Las proteasas de cisteina representan una clase de peptidasa
caracterizada por Ia presencia de un residuo de cisteina en el sitlo
catalitico de la enzima. Las proteasas de cisteina estén asocladas
con 2 elaboracion normal y el procesamiento de protefna. La
actividad aberrante de las proteasas de cisteina, por ejempio,
como resuitado de la expresion de Incremento o actlvaclén
mejorada, sin embargo, puede tener consecuenclas patoldgicas. A
este respecto, clertas cisteinas proteasas estdn asocladas con un

namero de estados de enfermedad, Incluyendo artritis, distrofia

\4
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muscular, Inflamacién, Invasién tumoral, glomerulonefritls,
mamaria, enfermedad periodontal, leucodistrofia metacromatica
y otros. Un Incremento en la actividad de catepsina S contribuye a
la patologla y/o sintomatologla de numerosas enfermedades. De
acuerdo con esto, las moléculas que exhlben la actividad de la
proteasa catepsina S son Utlles como agentes terapéuticos en el

tratamiento de tailes enfermedades.

RESUMEN DE LA INVENCION

Esta solicitud se relaciona con compuestos de Férmuia I:

En el cual:
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X' es -NHC(RRAIX? 0 -NHX?:

X? es clano, CIR’URNX®, -CRMRMCF;, -CRNRICF,CF,R?* -CH = CHS(O),R®, -
C(OICF,CIOINR®R®, -CIO)CIOINR®R®, -C{OICIO)IOR®, -CIO)CH,OR®, -
C(OICH,N{R"SO,R® O -CIOICIOIR®; en donde R® es alqullo (C, 4}, arllo (Cs
.o alqullo (C,y 0 heteroarllo (C.,o alqullo {C,¢); R® es hidrégeno o
alquilo (C,; R? es hidrégeno o alqullo (C,) v R® es hidroxl o R” y R®
juntos forman oxo; R® es hidrégeno, halo, alquilo (C,,), arilo (Cs.y

alquil (C, 9 0 heteroarlio (Cs.») alquilo (Coy);

X* comprende un anillo heteromonaociclico que contlene 4 a 6
miembros del anlllo o un sistema de anillo heterobiclclico
fuslonado que contlene 8 a 14 atomos miembros del anillo vy
cualquler cetona carbociclica, Iminocetona o tlocetona derivado

de esta;

En donde dentro de R%, X2 0 X2 cualquler sistema de anillo alicfclico
0 aromatico puede ser sustituida adicionalmente por 1 a 5

radicales Independientemente seleccionados de alquilo (C.,),

Z\
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alqullideno (C,,, clano, halo, alquilo (C,, halo-sustitufdo, nitro, -
XINR™ZRZ,  -XNR“C(OR?, -X°NR'C(O)OR', -X'NR'“C(OINR'?R™, -
X'NR2CINR'INR'IR", -XOR"?, -X*SR"2, -X*C(O)OR', -X"C(OIR"?, -X"OC(O)R™,
X'CIOINR'RR™, -X'S(O),NR™R™, -X°NR'’S(0),R", -X‘PIO)NOR'OR™, O-
X‘OP(O)OR'OR"2, X*NR'C(O)R™, -X*SIO)R™ y -X*S(0),R" y/0 1 radical
seleccionado de -R*, -X*OR"Y, -X%SR", -X'S(O)R", -X*S(0),R'?, -X'CIO)R™, -
X'CIO)ORY™, -X‘OCIOIR™, -X*NRMR'™, -X'NR'C(O)R', -X'NR™C(O)JORY, -
X*CIOINR'RR"?, -X*S{0),NR™R", -X‘NR'™S(O),R,;, -X‘NRC(OINR™R" y -
X*NR"C(NR'INR™R', en donde X* es un enlace o alquilo (C,,); R en
cada ocurrencla Independientemente es hidrégeno, alquilo (C,4),
o alquilo (C, halo-sustituldo; R es ;Iqullo (C.9 O alquilo (C,¢ halo-
sustitufdo; v R" es clcl'oalqullo {Csqo alqulilo (Coe), hetero (Cy.o
cicloalqullo (Cy,y) alquilo, arllo (Cy,e alquilo (C,e, hetero arito (Cg.,g
alquilo (C,,), bicicloarilo (C,.e alquilo (C,s 0 hetero (C,,y bicicloarilo

(Coe) alquilo;

R' es hidrégeno, halo o (C,¢ alquilo y R? se selecciona del grupo
que consiste de hidrégeno, ciano halo, -X'NR'R", -X°NR'¥C(O)R", -
X'NRZC(O)OR'2, -AX*NR'2C(OINR'IR™, -XNRC(NR'INR'?R'?, -X'OR"?, -
X'SR'2, -X'C(OJOR"2, -X*C(O)R'?, -X*OCIOIR"?, -X*'CIOINR'?R", -X*S(0),NR'*R"?,
-X'NR'25(0),R"2, -X'PIO)NOR'DIOR™, -X'OP(0O)IOR™IOR™, -X'NR'’C(OIR'?, -
X'S(O)R", -X*S(O),R™, -R™, -X'ORY, -X'SR™, -X'SIOR', -X'SIO),RY, -
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X'C(O)OR?Y, -X'CIO)ORY™, -X'OC(O)R*™, -X'NR'RY, X°NR'C(OR', -
X'NR'ZCIO)JOR'™, -X'C(OINR™R'™, -XS(O),NR*R'™, -X'NR'’S(O)RY, -
XNR2CIOINR™R™? y -X'NR'?CINR'INR™R™?, en donde X', R? R™ y R™ son
como se definié anterlormente; o R' y R? tomados juntos con el
dtomo de carbono al cual tanto R' y R? estdn unidos forman
cicloalquileno (C;g 0 heterocicloalqulleno(C,y); en donde dentro
de dicho R?® cualquler heteroarilo, arilo, cicloalquilo,
heterocicloalqullo, cicloalquileno o0 heterocicloalqulleno es
opclonaimente sustituido con 1 a 3 radicales independientemente
seleccionados de alquilo {C,4, alqulldieno (C,,), clano, halo alquilo
(C,) halo-sustituldo, nitro, -X‘NR"R",‘ -X'NR'2C(O)R"?, -X*NR'?C{O)OR"? -
XINRCIOINRR™, -X'NRUCINRINRUR™, -XOR™, -X'SR", -X‘CIOIOR™, -
X*CIOIR", -X*OC(OIR™, -X*C(OINR'R'?, -X'S(0),NR'?R™, -X4NR'?S(0),R"?, -
XPIONOR'HOR™, -X*OPIO)OR'HOR" -X*NR'2C(O)R™, -X'SIO)R™, -X*S(O),R"
Yy X‘CIOIR®, en donde X R'? y RY son como se definié

anteriormente;

R® es -C(RY(R*X®, en donde R° es como se definié anteriormente y
X5 se selecciona de -X‘NR'R™, -X'NR':CIOR'?, -X'NR'™CIOIOR', -
X*NR'2C(O)NR'2R'?, -X*NR?C(NR'INR'ZR™, -X'OR', -X*SR', -X‘C(OIOR™, -
X'CIOR™?, -X*OCIOIR"?, -X'CIOINR'IR™2, -X'SIO),NR'2R'?, -X'NR'2S(0),R", -
X'P(ONOR™OR™, -X‘R", -X"OP(ONOR'OR", -X'C(O)R™, -X*NR™CIOR", -
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X'SIOIR® y X'SOLR™, -R™, -X'ORY, -X'SR™, -X*SIOR™, -X'SIO},R", -
XCIOR™, X'CIOIOR™, -X'OCIOIRY™, -XNR“R", -X'NR“COR", -
XINRCIOJORY, -XCIOINRMR™,  X'SIOLNR™RY, -XNR'S(OLRY, -
X*NRZCIOINRR™ y -X*NR™CINR")NR™R™ en donde X*, R™, R y R" son

como se deflnid anteriormente;

R® es -NR°R, -NR°R", -NR°R™ 0 -NR®CC(O)R" en donde R® X* y R" son
como se definlé anterlormente y R* es hidrégeno, alquilo -(C,¢) O -
X*OR® en donde X* es como se describié anteriormente; o R y R"
junto con el &tomo de nitrégeno al cual R®* y R*™ estdn unidos de

hetero clcloalquilo (C,o, heteroarlio (C;,) 0 hetero bicicloarllo (C,

10l

Dentro de R* vy R* cualquler sistema de a'nil-los aromaticos pueden
ser sustituidos adiclonalmente por 1-5 radicates
Independlentemente seleccionados de alqullo (C,,), alqulllideno
{C,o), ciano, halo, alquilo (C,o halo-sustituldo, nitro, -X'NR' R'?, -
X*NR™CIO)R"?, -X*NR'2C(0)OR", -X*NR™2C(OINR'*R"'?, -X*"NR'?C(NR)'2NR'?R"?,
X'0R?, -X'SR'2, -X'C(O)OR'™, -X'CIO)R'?, -X'OCIO)R'?, -X°CIO)NR'2R'?, -
X'S(0),NR'2R"?, -XNR'2SQ),R'2, -X'PIO)OR'MOR'?, -X‘OP(OMOR™OR", -
NX*NRYCIO)R", -X'S(OR™, -X'CIOIR"™ y -X%S(O,R® y/0o 1 radical
seleccionado de -R*, -X°OR", -X*SR™, -X*SIOIR", -X*SIOIR", -XCIOIR", -
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X'CIO)OR', -X'OC(O)R'™, -X*NRMR'?, -X®NR'C(OJR™, -X°NR'C(OJOR" -
X'COINR™R'2, -X'S(0),NR™R'?, -X°NR'’S(O),R", -X'NR“ZC(OINR™R"? vy -
X*NR™ZC(NR'INR"R'%; v dentro de R? y R* cualquler porcién alifdtica
puede ser sustitulda adicionalmente por 1-5 radicales
Independientemente seleccionados de clano, halo, nitro, -NR'?R", -
NR'2CIOIR™, -NR'3C(O)OR"?, -NR'C(O)INR'?R"?, NR'2C(NR')NR'R', -OR", -
SR™, -Cl0)0"%, -CIOIR"?, -OCIOIRY?, -CIOINR?R, -S(0),NR"?RY?, -NR'2S{0),R"?,
-P(O)OR'MOR'?, -OP(O)OR'J0R'?, -NR'™*C(O)R", S(O)R"™ y - S(O),R'%; en

donde X%, R', R" y R son como se describlé anteriormente;

con la condiclén de solamente unal estructura de anlllo biciclica
estd presente dentro cie R* v R% v los derlvados de N-6xido,
derlvados de prodroga, derivados protegidos, Isémeros
Inhibldores v mezclas de isémeros de estos; y las sales
farmacéuticamente aceptables y solvatos (por eJemplo hidratos)
de tales compuestos y los derlvados de N-6xido, derlvados de
prodroga, derivados protegidos, Isomeros individuales y mezclas

de isdmeros de estos.

Un segundo aspecto de la Invenclén es una composicién
farmacéutica que contlene un compuesto de Férmula | 0 un

derivado de N-Oxido, Isémero indlvidual 0 mezcla de isémero de
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esto, una sal farmacéuticamente aceptable de estos, en mezcla

con uno 0 mas excipientes adecuados.

Un tercer aspecto de la invenclén es un método para tratar una
enfermedad en un animal en el cuat Ia inhibicién de catepsina S
puede prevenir, Inhibir o mejorar la patologla v/o Ila
sintomatologla de la enfermedad, cuyo método comprende
administrar al animal una cantidad terapéuticamente efectiva del
compuesto de Férmula | 0 un derlvado de N-6xido, isémeros
Individual o mezcla de lsdmer_o de estos; o una sal

farmacéuticamente aceptable de esta.

Un cuarto aspecto de ila Invencién es el proceso para prepara
compuestos de Formula | y ios derlvados de N-6xido, derivados de
prodroga, derivados protegidos, isémeros Individuales y mezclas

de IsOmeros de estos; y sales farmacéuticamente aceptables de

estos.

DESCRIPCION DETALLADA DE LA INVENCION

Deflniciones:

<2£
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A menos que se establezca otra cosa, l0s siguientes términos
utllizados en la especificaclén y relvindicaciones son definidos

para los propdsitos de esta solicitud y tienen los siguientes

significados.

*Aliciclico” significa una porcién caracterizada por la disposicién
de los 4tomos de carbono en las estructuras de anillo ano
aromdtico cerrado que tiene propledades que semejan aquellos
de los allfdticos y pueden ser saturados o parcialmente saturados

con dos 0 mds dobles o triples enlaces.

“Alifdtico” significa una porcién caracterizada por una disposicién
de cadena recta o ramificada de los atomos de carbono
constituyentes y pueden ser saturados o©O parcialmente

insaturados con dos 0 mas dables o triples enlaces.

“Alquilo* representado por sl mismo significa un radical alifdtico
recto o ramificado saturado o Insaturado, que tlene el nimero de
atomos de carbono indicado (por elemplo, (alquilo (C1-6) incluye
metllo, etilo, propilo, isopropilo, butllo, sec-butilo, Isobutilo, terc-
butilo, vinllo, alilo, 1-propenilo, isopropenlio, 1-butenilo, 2-

butenlio, 3-butenilo, 2-metiialllo, etinlio, 1-propinilo, 2-propliniio, y
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similares). El Alqullo representado junto con otro radical (por
ejemplo, como un arilalgullo) significa un radical divalente
alifatico recto o ramificado, saturado o0 insaturado que tiene el
niimero de itomos indicado o cuando no se Indican atomos
slgnifica un enlace (por ejemplo, arlio (C,,o algullo (C,y INCluye

fenllo, benzllo, fenetllo, 1-fenetll 3-fenliproplol y similares).

"Alqulleno”, a menos que se Indique otra cosa significa un radical
divalente recto o ramificado, saturado o Insaturado, alifatico que
tlene el nimero de dtomos de carbono Indicado (por ejemplo
alqulleno (C1-6) Incluye metileno (CH;), etlleno (CH,CH,),
trimetileno (-CH,CH,CH;-), tetramettieno (-CH,CH,CH,CH,?) 2-
butenileno (-CH,CH=CHCH,), 2-metiltetrametlleno (-CH,CH (CH,)
CH,CH,-), pentametileno (-CH,CH,CH.,CH,CH,-) Yy similares).

"Alquilideno” significa un radical divalente recto o ramificado
saturado o Insaturado, alifdtico, que tiene el nimero de atomos
de carbono Indicado (por eJemplo, alqullideno (C,q Incluye
metllldeno (=CH,), etllideno (=CHCH,), Isopropllideno (=C(CH,),,
propilideno (=CHCH,CH,), alilideno (=CHCH=CH,), v similares).
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*Amino* significa el radical -NH,, a menos que se indigue otra
cosa, los compuestos de la invencién que contienen porciones
amino Incluyen derivados protegidos de este. LOS grupos
protectores adecuados para porciones aminas incluyen acetilo,

terc-butoxicarbonllo, benziloxicarbonilo, y similares.

*Animal® Incluye humanos, mamliferos no humanos (por ejemplo
perros, gatos, conejos, ganado, caballos, ovejas, cabras, cerdos,
venados y simiiares) vy no mamiferos (por ejemplo pdéjaros Yy

simiiares).

"Aromadticos” significa una porcién en donde los atomos
constituyentes cracterizan un sistema de anlllo Insaturado, todos
los dtomos en el sistema de anllio son sp? hibridizados y el nimero

total de electrones pi es lgual a 4n+2.

"Arllo”" significa una agrupacién de anillo monociclico o biclclico
fusionado que contiene el nimero total de 4&tomos de carbono de
anillo Indicado, en donde cada anillo estd comprendido de 6
dtomos de carbono de anillo y es aromatico o cuando se fusiona
con un segundo anllio forma una agrupacién de anlillo aromdtico.

Por ejemplo, arflo (Ceo Opclonalmente sustituldo como se utllizé
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en esta solicltud incluye, pero no estd limitado a, bifenil-2-ilo, 2-
bromofenilo, 2-bromocarbonilfenllo, 2-bromo- 5-fluorofeniio, 4-
terc-butilfenilo, 4-carbamoilfenilo, 4-carboxl-2-nitrofenilo, 2-
ciorofenilo, a-clorofeniio, 3-clorocarboniifenilo, 4-
clorocarbonilfenilo, 2-cloro-4-fluorofenilo, 2-cloro-6-fluorofeniio, 4-
cloro-2-nitrofenilo, 6-cloro-2-nitrofenllo, 2,6-dibromofenilo, 2,3-
diclorofenllo, 2,5-dIclorofenilo, 3,4-diclorofenlio, 2-
difluorometoxifenilo, 3,5-dimetiifenilo, 2-etoxicarbonlifenllo, 2-
fluorofenllo, 2-yodofenllo, 4-isoproplifenilo, 2-metoxifenilo, 4-
metoxifenilo, 2-metlifenllo, 3-metilfenilo, 4-metlifenllo, 5-metil-2-
nitrofenilo, 4-metilsulfonllifenlio, ‘naft-z-llo, 2-nitrofenilo, 3-

nitrofenllo, 4-nitrofenilo, 2,3,4,5,6-pentafluorofenilo, fenilo, 2-

trifluorometoxifenilo, 3-trifluorometoxifenlio, a-
trifluorometoxifenilo, 2-trifluorometilfenlio, 3-
triflfuorometiifenlio, 4-trifluorometlifeniio, 2-

trifluorometilsulfanilfenilo, a-trifluorometlisuifanilfenilo, Y
simllares. Arilo (Ce.s opclonalmente sustituido como se utlliza en
esta sollcitud Incluye 3-acetilfenillo, 3-terc-
butoxicarbonllaminometlifenilo, bifenli-4-llo, 3-hidroxifenilo, 4-

hidroxifenllo, 3-metoxifeniio, naft-2-ilo, 3-fenoxifeniio, fenlio, y

similares.

30
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"Bicicloarilo" significa una agrupaclén de anilios biciclico que
contlene el numero de dtomos de carbono de anillo Indicado, en
donde los anllios estan ligados por un enlace simple o fusionado y
al menos uno de los anlllos que comprende la agrupacién es
aromitico y cualguier derlvado de cetona carboxiclica, tiocetona

o Imidocetona de este (poi ejemplo bicicloarilo (Cs.9) incluye

ciclohexilfenilo, 1,2-dihidronaftllo, 2,4-dloxo-1,2,3,4-

tetrahidronaftilo, indanilo, Indenllo, 1,2,3,4-tetrahidronaftilo, y

similares.

“Carbamoilo” significa el radical -CIO)NH,. A menos que se indlque
otra cosa, los compuesfos que contlenen porciones carbamollo
contienen derivados protegidos de este. LOS grupos protectores
adecuados para porclones carbamollo incluyen acetllo, terc-
butoxicarbonifo, benziloxicarbonilo, y similares y ambos los
derivados protegidos y no protegidos caben dentro del alcance

de la Invencién.

‘Derlvados de Cetona Carboxiclicos® significa un derivado que

contienen 1a porcién -C(O)-.

31
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“Carboxi" significa el radical -C(O)OH. A menos que se indique otra
cosa, los compuestos de la Invencién que contlene porciones
carboxl Incluyen derivados protegidos de este. Los grupos
protectores adecuados para las porciones carboxi Inciuyen

benzllo, terc-butllo, y simllares.

“Cicloalqullo” significa una agrupaclén de anillo saturado o
parciaimente insaturado, monociclico, biciclico fusionado o
policiclico puenteado que contiene el numero de idtomos de
carhono del anillo indicado, y cualquler cetona carboxiclica,
tlocetona o derlvados de Imlnoce:tona de este (por ejemplo,
cicloalqulio (C3-10) inclu've clicopropilo, ciclobutllio, ciclopentilio,
ciclohexilo, ciclohexenllo, 2,5-ciclohexadienllo, biciclol2.2.21octilo,
adamantan-1-ilo, decahidronaftilo, oxociclohexilo,

dioxociclohexilo, tiociclohexilo, 2-oxobicicloi2.2.11hept-1-ilo vy

simllares).

“Cicloalquileno” significa un anlllo divalente saturado o
parciaimente Insaturado, monociclico ¢ una agrupacién de anilio
policiclico puenteado que contiene el nimero de dtomos de
carbono del anilio Indicado, y cuaiquier cetonacarboxiclica,

tlocetona o iminocetona derivada de este. Por ejemplo, el caso en
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donde “R' y R? Juntos con el &tomo de carbono al cual ambos R' y
R? estdn unlidos forman cicloalquileno (C,9" Incluyen, pero no

estdn limitados a, 10 slgulente:

e

"Enfermedad” especificamente incluye cualquier condiciébn no
saludable de un animal o parte de este e incluye una condicién no
saludable y puede ser originada por, o ser incidente de, terapia
médica o veterinaria aplicada a ese animal, es decir, los “Efectos

colaterales" de tal terapia.
*Halo" significa fluoro, cloro, bromo, o0 yodo.

‘Alquilo sustituido por Halo* es un grupo alistado o parte de 'un
grupo mayor, significa “alqullo” sustituldo por unc 0 mas dtomos
“halo”, tai como los términos se definen en esta solicitud. Alquilo
halo-sustituldo Incluye haloalquilo, dihaloalquiio, trihaloalquilo,
perhaloaiquilo y simliar (por ejemplo alquilo (C,y halosustituldo

incluye clorometilo, diclorometiio, difluorometilo, trifluorometiio,
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2,2,2-trifluoroetilo, percloroetilo, 2,2-trifluoro-1,1-dicloroetilo, vy

similares).

*porciones de Heterodtomo” Incluye -N=, -NR-, -O-, -5- 0 -S{0),-, en

donde R es hidrégeno alquilo (C,¢ 0 un grupo protector.

"Heteroclcloalquiieno” slignifica cicloalquileno, como se definlé en
esta solicitud, slempre y cuando uno 0 mds de los dtomos de
carbono miembros del anillo Indicado, se reemplace por una
porcién de heterodtomos seleccionado de -N=, -NR-, -O-, -5- 0 -
S(0),-, en donde R es hidrdgeno o alquilo {C,. Por elemplo, el caso
en donde R'y R? Junto cdn el dtomo de carbono al cual ambos R' y
R? estdn unidos forman hetero (C,g)cicloalqulio” incluyen pero no

estan limitados a, o sigulente:
.i-bo-n -‘-Bm -(‘%N:'c-n 4 o=
2

en el cual R es hidrégeno, alquilo(C,¢) 0 un grupo protector.



EERE - S T

17

*Heteroarilo” significa arilo, como se definid en esta solicitud,
slempre y cuando uno o mas de los atomos de carbono en el
anlllo Indicado serdn reemplazados por una funcién de
heteroatomo selecclonada de -N=, -NR-, -O- 0 -§-, én donde R es
hidrégeno, alquilo (C,y, un grupo protector o represente la
valencla de que sirve como el punto de unién a un nitrégeno del
anillo, y cada anlllo que esté comprendido de 5 0 6 dtomos de
anillo. Por ejemplo, el hetero arilo (Cs.,,) opcionaimente sustituldo
como se utllizé en esta solicitud Incluye, pero no esta limitado a,
4-amino-2-hidroxIpirimidin-5-lio, benzotlazol-2-ilo, 1H-
benzoimidazol-2-lo, 2-bromopirid-5-ilo, 5-bromopirid-2-ilo, 4-
carbamoilitiazol-2-lio, s-ca;rboxlplrid-a-llo, 5-carboxi-2,6-dImetlipirid-
3llo, 3,5-dimetilisoxazol-4-lo, 5-etoxl-2, 6-dimetilpirid-3-llo, 5-
fluoro- &-hidroxipirimidin-4-llo, fur-2-llo, fur-3-llo, 5-hidroxi-4,6-
dimetlipirid-3-lio, 8-nidroxi-5,7-dimetilquinolin-2-lio, 5-
hidroximetilisoxazol-3-llo, 3-hidroxl-6-metiipirid-2-ilo, 3-
hidroxiplrid-2-llo, 1H-Imidazol-2-lio, 1H-Imidazol-4-ilo, 1H-Indol-3-ilo,
Isotiazol-4-llo, Isoxazol-4-llo, 2-metlifur-3-ilo, 5-metilfur-2-ilo, 1-
metill-1H-imidazol-2-llo, 5-metil-3H-Imidazol-4-Hlo, 5-metlisoxazol-3-
llo, 5-metll-2h-pirazol-3-lio, 3-metlipirid-2-llo, 4-metilpirid-2-ilo, 5-
metilpirid-2-llo, 6-metlipirid-2-lio, 2-metlipirid-3-ilo, 2-metlitiazol-4-

llo, 5-nitropirid-2-lio, 2H-pirazol-3-llo, 3H-pirazol-4-ilo, piridazin-3-ilo,

35
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pirid-2-lio, pirid-3-llo, pirid-4-llo, 5-plrid-3-1l-2H-11,2,41triazol-3-1l0,
pirimidin-4-llo, pirimidin-5-llo, “1H-pirrol-3-llo, quinolin-2-ilo, 1H-
tetrazol-5-llo, tlazol-2-llo, tiazol-5-llo, tien-2-ilo, tlen-3-ilo, 2H-
(1,2,41trlazol-3-llo, 3H-11,2,31triazol-4-ilo, -5-trifluorometiIplrid-2-llo, Y
simllares. Los grupos protectores adecuados Incluyen terc-
butoxicarbonllo, benziloxicarbonllo, benzllo, 4-metoxibenzilo, 2-
nitrobenzllo, y simllares. Hetero arllo (Cs.,» como se utlliza en esta
solicitud para definir R* Incluye benzofur-2-llo, fur-2-ilo, fur-3-ilo,
pirid-3-ilo, pirid-4-llo, quinoi-2-lio, quinol-3-ilo, tien-2-ilo, tien-3-ilo, y

simlilares.

"Heterobilcicloarlio” signl.flca bicicloarilo, como se deflnié en esta
solicitud, siempre y cuando uno 0 mds de los dtomos de carbono
del anillo Indicado sean reemplazados por la funcién de
heteroatomo seleccionado de -N=, -NR-, -O- 0 -S-, en donde R es
hidrégeno, alquilo (C,¢, uUn grupo protector o representa una
valencia llbre que representa un punto de unién a un nitrégeno
del anillo, y cualquler cetona carboxiciica, tiocetona o
Iminocetona derivada de este. Por ejemplo, el hetero bicicloarlio
{Ceqo OPcClONalmente sustituldo como se utiliza en esta solicitud
Incluye, pero no estd limitado a 2-amino-4-0x0-3,4-dihidropteridin-

6-lo, vy similares. En general, el término heterobicicloarilo como se

34
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utlliza en esta solicitud incluye, por ejemplo, benzo [1,3]dioxol-5-
ilo, 3,4-dlhidro-2H-1,8lnaftiridinilo, 3,4-dlhidro-2H-quinolinilo, 2,4-
dloxo-3,4-dIhidro- 2H-quinazolinlio, 1,2,3,4,5,6-
hexahldrol2,2'lbipiridinililo, 3-0x0-2,3-dihidrobenzol1,4loxazinilo,

5,6,7,8-tetrahidroquinolinilo, y similares.

*Heterocicloalqulio® significa cicloalqullo, como se definlé en esta
solicltud, siempre y cuando uno o0 mas de los a&tomos de carbono
de! anillo de Indicado son reemplazados por una porcién
heterodtomo seleccionada de -N=, -NR-, -0- 0 -S-, en donde R es
hidrégeno, alquilo (C,,), un grupo protector o representa una
valencia libre que repreéenta un punto de unién a un nitrégeno
del anillo, vy cuaiquier cetona carboxfclica, tlocetona o
Iminocetona derivada de este. Por ejemplo, “el hetero cicloaquilo
(Cs4o Incluye Imidazolinilo, morfolinilo, piperazinilo, piperidilo,
plrrblidlnllo, pirrolinllo, quinuclidinilo, y simliares). Los grupos
protectores adecuados incluyen terc-butoxicarbonllo,
benziloxicarbonilo, benzllo, 4-metoxibenzilo, 2-nitrobenzilo, y
similares. Tanto los derivados no protegldos, como protegidos

caen dentro del alcance de 12 invencion.
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*Hidroxi" significa el radical -OH. A menos que se inque otra cosa,
los compuestos de la Invencién que contlenen radicales hldroxi
Incluyen derivados protegldos de este. LOS grupos protectores

adecuados, para las funclones hidroxi incluyen benzilo y simllares.

"Derivados de Iminocetona® significa un derivado que contiene la

funcién -C(NR)-, en donde R es hldrégeno o alqullo (C,).

“Isémero” significa compuestos de Formuia | que tienen formulas
moleculares ldénticas pero difieren en la naturaleza de secuencia
de unién de sus 4tomos o en la dls;poschOn de sus dtomos en el
espaclo. Los Isémeros qu.e difieren en la disposicién de sus atomos
en el espacio son denominados “esteroisémeros’. LoS
esteroisomeros que no son imagenes especulares uno del otro
son denominados “diastereémeros" y l10s esteroisémeros que no
son Imdgenes especulares no superimpuestas no denominados
“enantiémeros” 0 algunas veces "isémeros 6pticos”. Un dtomo de
carbono unido a 4 sustituyentes no Idénticos se denomina un
“centro quiral®. Un compuesto por un centro quiral tlene dos
formas enantlomeéricas de quiralidad opuesta se denomina una
“‘mezcla racémica®. Un compuesto que tlene mas de un centro

quiral tiene 2™ pares enantioméricos, en donde R es el nimero de

38
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centros quirales. Los compuestos con mds de un centro quiral
pueden existir blen sea como dlastereémeros individuales o0 como
una mezcla de diasteredmeros, denominada una *‘mezclia
diastereomérica’. Cuando estd presente un centro quiral un
estereolsomero se puede caracterizar por la configuracion
absoluta de ese centro quiral. La configuraclén absoluta se refiere
a una disposiclén en el espacio de los sustituyentes unidos al
centro quiral. Los enantiémeros se caracterizan por I[a
configuracién absoluta de sus centros quirales y se describen por
las reglas de Cahn, Ingold vy Prelp_g secuenclales R- y S-. Las
convenciones para nomenclatura estereoqufimica, los métodos
para la determinacién clé la estereoquimica y {a separacién de los
estereoisémeros son blen conocidos en la técnica (por ejemplo,
ver "Advanced Organic Chemistry®, 4* edicién, Marzo, Jerry, John
Wiley & Sons, New York, 1992). Se entlende que l0os nombres e
flustracién utillzados en esta solicitud para describir los
compuestos de Férmula | pretenden comprender todos los
posibles esterolsémeros. Asf, por ejemplo, el nombre N-[1-{1-
benzllcarbamoll-metanolio)-propil-4-morfolin-4-1[-4-0x0-2-

fenilmetanosulfoniimetil-butiramida . pretende incluir N-i{(s)-1-(1-
benzilcarbamoll-metanoll)-propll-4-morfolin-4-/l-4-0xo0-2-

fenlimetanosulfoniimetil-butiramida y N-l(R)-1-(1-benzlicarbamoill-
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-metanolh-propli-4-morfolin-4-1-4-oxo-2-fenilinetanosulfoniimetil-

butiramida y una mezcla, racémica u otras, de estos.

“Derlvado de Cetona" significa un derivado que contiene una
porclén -C(0)-. Por eJemplo, en esta solicitud X* puede ser 2-
acetoxl-azetidin-3-il. El “derivado de cetona carbox(clico" de este

eJemplo de X® serfa 2-acetoxl-4-oxo-acetidil-3-il tver tabla 3, C3).

“Nitro- slgnifica el radical -NO.,.

“Opcional” o ‘“opcionalmente” significa que el evento
subsecuentemente desc;'lto 0 circunstancia puede o no ocurrir, y
que la descripclén Incluye ejemplos donde el evento o
circunstancla ocurre y casos en el cual este no ocurre. Por
ejemplo, la frase “en donde dentro de R® y R* cualquier sistema de
anillo abiclclico o0 aromatico puede ser sustituido adicionalmente
por 1-5 radicales...” significa que R3 y R4 pueden ser 0 no

sustituldos con el fIn de caer dentro del alcance de la Invencién.

“Oxoalqullo” significa alqullo, como se definié anteriormente,

mientras uno del nimero de atomos de carbono ubicado se

Yo
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reemplaza por un grupo oxigeno (O, por ejemplo, oxo (C,q9

Incluye metoximetlio, etc.

*‘Derivados de N-Oxido® significa derivados de compuestos de
FOrmula | en el cual los nitrégenos estadn en un estado oxidado (es

decir, O-N) y que poseen la actividad Farmacoldgica deseada.

“patologia” de la enfermedad significa la naturaleza esencial,
causas y desarrolio de la enfermedad asl como también cambios
estructurales y funclonales que dan como resultado de los

procesos de la enfermedad.

“farmacéuticamente aceptable” significa que lo que es Utll en Ia
preparacién de una composicibn farmacéutica que es
generalmente seguro, ni bliolégicamente téxico ni indeseable de
cualquler otra forma e Incluye aquello que es aceptable para uso

veterinario asi como tamblén uso farmacéutico en humanos.

‘Sales farmacéuticamente aceptables® significan sales de
compuestos de Férmula | que son farmacéuticamente aceptables,
como se deflni6 anteriormente, v que posee laactividad

farmacolégica deseada. Tales sales Incluyen sales de adiclén acida

vl
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formada con 4cidos inorgdnicos tales como &cldo clorhidrico,
acldo bromhldrico, acldo sulfurico, acido nfitrico, dcido fosforico,
y simllares; o con 4cldos orgdnicos tales como dcldo acético, acido
fosférico, dcldo hexanolco, dcido heptanoico, dacido
ciclopentanopropiénico, acido glicélico, acido piruvico, acido
lactico, acldo malonico, dcldo succlnico, dcido malico, acido
maléico, acldo fumadrico, dcido tartdrico, dcido cltrico, &cido
benzoico, dcido O-(4-hidroxibenzoillbenzoico, dcido cinndmico,
idcido madélico, acido metanosulfénico, acido etanosulfénico,
acldo 1,2-etanodisulfénico, acldo g-hldroxietanosulfénico, acldo
bencenosulfénico, 4acido p-clorobencenosulfénico, dcido 2-
naftalenosulfénico, 'ac!do p-toluenosulfénico, acido
camforsulfénico, acido 4-metliibiciclol2.2.2)oct-2-eno-1-carboxilico,
dcido glucohepténico, acido 4,4'-metllenobls (3-hidroxi-2-eno-1-
carboxfico), acido 3-fenilpropidnico, dcido trimetilacético, dcldo
butilacético terclarico, dcido laurilsulfdrico, &cido glucénico, acldo
glutdmico, dcido hidroxilacténico, dcido sallcilico, dcldo estedrico,

acido mucdnico y simllares.

Las sales farmacéuticamente aceptables tamblén incluyensales de
adiciéon de base que se pueden formar cuando los protones acidos

presentes son capaces de reaccionar con bases Inorgdnicas u

dT
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orgdnicas. Las bases inorgdnicas aceptables incluyen hidréxido de
sodlo, carbonato de sodlo, hidréxido de potaslo, hidréoxido de
aluminio e hidréxido de calclo. Las bases organicas aceptables

incluyen etanolamina, dlietanolamina, trietanolamina,

trometamina, N-metliglucamina y similares.

"Prodroga” significa un compuesto que esconvertible in vivo por
medios metabdélicos (por ejemplo por hidrélisls a un compuesto
de FOrmula i. Por ejemplo un éster de un compuesto de Férmuia |
gue contiene un grupo hidroxi puede ser convertible mediante
hidrolisis In vivo a la molécula pad‘re. Alternativamente un éster
de un compuesto de Ft:.irmula | que contiene un grupo carboxi
puede ser convertible mediante hidrélisis In vivo a la molécula
padre. Los ésteres adecuados de los compuestos de Formuia | que
contienen un grupo hidroxi, son por eJemplo acetatos, cltratos,
lactatos, tartratos, malonatos, oxalatos, salicilatos, propionatos,
succinatos, fumaratos, maieatos, metileno-bis-b-hidroxinaftoatos,
gentisatos, isetlonatos, di-p-toluoiltartratos, metanosulfonatos,
etanosulfonatos, benzenosulfonatos, p-toluenosuifonatos,
ciclohexiisulifamatos y quinatos. Los ésteres adecuados de
compuestos de Férmula | que contienen un grupo carboxi, son

por ejemplo aquelios descritos por F.J. Leinweber, Drug Metab.

45



e

£

LSS Wyl

s,

.« o <o

. ekl P L . .

oe s

AL

ool F

26

Reset., 1987, 18, pagina 379. Uuna clase especiaimente utll de
ésteres de compuestos de Férmula | que contienen grupo hidroxi,
se pueden formar de porclones dcldas selecclonadas de aquellas
descritas por Bundgaard et al., J. Med. Chem., 1989, 32, pdgina
25032507, e Incluye (@aminometil-benzoatos sustituldos, por
elemplo, dialgullamino-metilbenzoatos en los cuales los dos
grupos alquilos se pueden unir Juntos y/o interrumpldos por un
dtomo de oxigeno o por un dtomo de nitrégeno opcionaimente
sustituldo, por eJemplo un dtomo de nltr-'dgeno alquilatado, mads
especlfaimente (morfolino-metilbenzoatos, por elemplo 3- 0 4-
(morfolinometih-benzoatos, vy (4- alquilpiperazin-11-}benzoatos,

por ejemplo 3- 0 4-(4-alqulilpiperazin-1-Il-benzoatos.

°Derivados Protegldos® significa derlvados de compuestos de
Férmuila | en el cual un sitio o sitios de activos son bloqueados por
grupos protectores. Los derivados protegldos de los compuestos
de Férmula | son Gtlles en la preparacién de compuestos de
Formula | en ellos mismos pueden estar los inhibidores de
catepsina S actlvos. Una lista comprehensiva de grupos
protectores adecuados se pueden encontrar en T.W. Greene,
Protecting Groups in Organic Synthesis, 3ra edicién, John Wiley &

sons, Inc. 1999.

Jdd



H
.
f;
'
-a
i
LY
.
4
of
a

"o et

PTOINEA I B

b

BT

e

[P

= B A S iy ™, . e,

.‘_"‘.'

27

"Cantidad terapéuticamente efectiva® significa aquella cantidad
que, cuando se administra a un animal para tratar una
enfermedad, es suficiente para efectuar tal tratamiento para la

enfermedad.

*Derlvado de Tlocetona® significa un derlvado que contiene la

porcién —C(S)-.

“Tratamiento® o “tratar® significa cualquier administraciéon de un

compuesto de la presente Invencion e Incluye:

{1) evitar que la enfermedad ocurra en un animal que puede estar
predispuesto a la enfermedad pero que no Ila ha
experimentado alin 0 muestra la patologia o sintomatologia de

la enfermedad,

(2) Inhiblr Ia enfermedad en un animal que esta experimentando o
mostrando la patologfa o sintomatologfa de la enfermedad (es
decir impldiendo el desarrolio adicional de la patologia y/o

sintomatologfa), o

us
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(3) mejorando la enfermedad en un animal que estd
experimentando o mostrando Ia patologfa o sintomatologia de

la enfermedad (es decir reversando la patologia v/o

sintomatologia).

Nomenclatura:

Los compuestos de Férmula | vy [0S intermedios y materiales de
partida utlllzados en su preparacion son denominados de acuerdo
con las regias IUPAC de nomenclat‘:ura en las cuales los grupos
caracterfsticos tienen prioridad decreciente para cita como el
grupo de principlo co'mo slgue: acldo, ésteres, amidas, etc.
alternativamente, los compuestos son denominados mediante
Aut0Ndm 4.0 (Bellsteln Information Systems, Inc.). Por ejemplo, un
compuesto de Férmula | en el cual X' es -NHCR"R3X? (R' y R? son
cada uno hidrégeno), X es ciano, R® es ciclohexilmetilo, y R® es
fenilamino; que es, un compuesto que tiene ia siguiente

estructura:
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Se denomina ] -2-clciohex| il-N'-fenil-mal ida

ut

Modalidades Actualmente Preferidas:

Aunque Ia definicion mas amplia de la Invenci6n se establece en el
resumen de la Invenclén, ciertos aspectos de la invencién son
preferidos. Por eJemplo, X' es -NHC(RMRAX? 0 -NHX?; X? es ciano, -
CIO®, -CIOCFy, CIOICF,CF,R®, - CH=CHSIOI,R®, -CIOICF,C(OINR;R, -
C(O)C(IOINR®R®;, -C(Q)C(O)OR®, -C(O)ICH?OR®, -C(O)CH,N(RISO,R* O -
C(QIC(O)RS; en donde R° y R® son como se describlé anteriormente;
X* comprende un anilio heteromonociciico que contiene 4 a 6
dtomos y miembros del anillo o un sistema de anillo
heteroblcfclico fusionado que contlene 8 a 14 4tomos miembros
del anillo y cualquler cetona carboxfclica, iminocetona o tiocetona
derivada de este; en donde dentro de R®, X? 0 X* cualquler sistema

de anillo aliciclico o aromdtico puede ser sustituido
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adicionalmente por 41 a 5 radicales Independientemente
selecclonados de alqullo (C,) © -X°OCIOR* y/0o 1 radical
seleccionado de -R", -X*C(O)R' 0 -X*OC(O)R'; en donde X', R"? y R*
son como se describié anteriormente; R1 es hidrégeno o alquilo
{C.o Y R? es hldrégeno, -X'OR", (C.,o heteroarll (C,y alquilo, (Cs,o)
arll (C,o alqullo, (Cs.,p clcloalqull (C,¢ alqullo, (Cs,e heterocicloalqull
{Coq alqullo o alqullo (C,g); 0 R' y R? tomados juntos con el 4tomo
de carbono al cual ambos R' y R? estin unidos forman el
cicloalqulleno (C,¢ © heterocicloalguileno (C,g); en donde dentro
de dicho R?* cualquler heteroarllo, arllo, cicloaiquilo,
heterocicloalqullo, cicloalquileno ‘o heterocicloalqulieno estd
opclonaimente sustltl;ldo con uno o0 mas radicales
Independientemente seleccionados de alqullo (C,¢) € hidroxi; R® es
CHC, en donde X en cada ocurrencla Independientemente se
selecciona de -XSR'2, -X'CIOINR'R™, -X*S(0),R"™, -X'CIOIR™, -X'SRY, -
XR", -R%2, -XS(0),R", -X*C(O)RY, -X'CIOINR'R"?, en donde X*, R'?, R® y
R' son como se definlé anterlormente; R* s -NR°R®, -NR°R*, -NR°R™
0 -NROCCOR™ en donde R°, X* y R™ son como se defini6
anteriormente y R es hldrégeno, alquilo (C,,) 0 -X*OR® en donde
X* es como se describié anteriormente; 0 R* v R*™ Juntos con el
atomo de nitrégeno al cual R® y R* estdn unidos forman hetero (C,

Jcicloalqulio, hetero (Cs,) arllo 0 hetero (C,.) bicicloarilo; en
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donde dentro de R* y R cualquler sistema de anillo aliciclico o
aromatico puede ser sustituldo adiclonaimente por 1 - 5 radicales
independientemente seleccionados de alquilo (C.¢, ciano, halo,
nitro, alqullo (C,o halo-substituido, -X'0R", -X"C(OIOR, -X‘C{OIR"™, -
X'CIOINR™R'2, -X*NR'%S(0),R"? y/0 1 radical seleccionado de RY, -
X'OR"™ y -X°C{OINR'R'%; dentro de R y R* cualquler porcidn allfdtica
puede ser sustituida adicionalmente por 1 - 5 radicales
independlientemente selecclonados de ciano; en donde X', OR™,
R"® y R* son como se describl6é anteriormente; con la condicion de
que solo una estructura de anillos bicfclica estd presente dentro

de R* O R".

En partlicular, X' es -NHC(R'MRIX? 0 NHX®; X? es clano, C(O)X*, CF;, -
CF,CF;, (E)-2-benzenesulfonli-vinlio, 2-dimetlicarbamoll-2,2-difluoro-
acetllo, 1-benzlicarbamoll-metanoilo, 1-benzlloxi (oxallh), 2-
benziloxi-acetllo, 2-benzenesulfonllamino-etanoll o 2-oxo-2-fenll-
etanoll; X* es 1H-benzoimidazol-2-llo, pirimidin-2-ilo, benzooxazol-
2-ilo, benzotlazol-2-ilo, piridazin-3-llo, 3-fenil-1,2,4loxadiazol-5-ilo,
3-etil-11,2,4loxadiazoi-5-lo, 2-metii-4-oxo-tetrahidro-furan-3-ilo, 2-
etil-4-oxo-tetrahidro-furan-3-ilo, 4-0x0-1-{1-fenil-metanoil-
pirrolidin-3-il 0 (S)-2-acetoxI-4-0xo0-azetidin-3-il; R' es hidrégeno o

metilo y R? es hidrégeno, metoximetilo, atquilo (C,g, fenetilo,

U9

Mg
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tiofen-2-l o 5-metll-furan-2-llo, o (i) R' y R? tomados juntos con el
atomo de carbono al cual ambos R' y R? estan unidos del

cicloproplieno, tetrahidro-piran-4-lleno o metlil-piperidin-4-fleno.

R* es mds preferiblemente tiofene-2-suifoniimetilo, 3-cloro-2-
fluoro-fenilmetanosulfonilmetilo, benzenesulfonlimetilo,
fenilmetanosulfoniimetlio, 2-(1,1-difluoro-metoxi)-
fenilmetanosulfoniimetilo, 2-benzenesulfonil-etilo, 2-(piridino-2-
sulfonlli-etilo, 2-(piridino-4-sulfonil-etilo, 2-fenilmetanosulfonil-
etilo, oxI-piridin-2-imetanosulfoniimetilo, prop-2-ene-1-
sulfoniimetllo, 4-metoxI-fenilmetanosulfonlimetilo, p-
toliimetilesulfoniimetllo, 4-cloro-fenlimetanosuifoniimetiilo, o-
tolitmetanosulfoniimetilo, 3,5-dimetil-fenilmetanosulfoniimetiio,
4-trifluorometlil-fenilmetanosuifoniimetlio, 4-trifluorometoxi-
feniimetanosulfoniimetilo,  2-bromo-feniimetanosulfoniimetilo,
piridin-2-llinotanosuifonlilinetiio, piridin-3-limetanosuifoniimetiio,
piridin-4-imetanosulfoniimetlio, naftalen-2-
IImetanosulfoniimetiio, 3-metii-fenlimetanosulfoniimetilo,  3-
trifluorometil-fenilmetanosulfonlimetilio, 3-trifluorometoxi-

fenilmetanosulfonlimetilo, 4-fluoro-2-trifluorometoxi-

fenlimetanosuifoniimetlio, 2-fluoro-6-trifluorometil-

fenlimetanosulfonlimetllo, 3-cloro-fenilmetanosuifoniimetilo, 2-
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fluoro-fenlimetanosuifoniimetilo, 2-trifluoro-
fenyhnetanesulfonlimetllo, 2-ciano-fenilmetanosulfoniimetilo, 4-
terc-butll-fenlimetanosulfoniimetlio, 2-fluoro-3-metil-
fenlimetanosulfoniimetllo, 3-fluoro-fenlimetanosulfoniimetilo, 4-
fluoro-fenlimetanosulfoniimetlio, 2<Cloro-
fenilmetanosulfoniimettio, 2,5-difluoro-fenlimetanosuifoniimetilo,
2,6-difluoro-feniimetanosulfonliimetllo, 2, 5-dicloro-
fenlimetanosulfoniimetilo, 3, 4-dicloro-fenlimetanosulfoniimetilo,
2-(1,1-dIfluoro-metoxi-fenlimetanosulfoniimetilo, 2-ciano-
fenlimetanosuifonlimetiio, 3-ciano-fenlimetanosuifoniimetiio, 2-
trlfluorometoxi-fenlImetanosulfonllr‘netllo, 2,3-difluoro-
fenlImetanosulfonllmetllb, 2,5-dIfluoro-fenlimetanosulfoniimetilo,
bifenil-2-limetanosulfoniimetlio, ciclohexiimetilo, 3-fluoro-

fenilmetanosulfonlimetilo, 3,4-difluoro-fenlimetanosuifoniimetiio,

2,4-difluoro-fenlimetanosulfoniimetilio, 2,4,6-trifluoro-
fenlimetanosulfoniimetlilo, 2,4,5-trifluoro-
fenilmetanosulfoniimetllo, 2,3,4-trifluoro-
fenilmetanosulfonilmetilo, 2,3,5-trifluoro-
fenlimetanosulfoniimetliio, 2,5,6-trifluoro-
fenlimetanosulfonlimetilo, 2-cloro-5-
trifluorometiifeniimetanosulfoniimetilo, 2-metli-propano-1-

sulfonilo, 2-fluoro-3-trifluorometilfeniimetanosulfoniimetiio, 2-

]
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fluoro-4-trifiluorometiifenlimetanosuifoniimetiio, 2-fluoro-5-

trifluorometlifeniimetanosulfoniimetilo, a-fluoro-3-
trifluorometlifeniimetanosulifonilmetilo, 2-metoxi-
fenlimetanosulfoniimetilo, 3,5 bis-trifluorometil-
fenlimetanosulfoniimetilo, 4-diflucrometoxi-
fenlimetanosulfoniimetllo, 2-difluorometoxi-
fenlimetanosulfoniimetilo, 3-difluorometoxi-

feniimetanosuifoniimetilo, 2,6-dicioro-fenilmetanosuifoniimetilo,
bifenil-4-Iimetanosulfoniimetilo, 3.5-dimetil-isoxazol-4-
limetanosulfoniimetilo, 5-c|oro-tlof§n-2-lImetanosulfonlImetilo. 2-
[4-(1,1-difluoro-metoxi)-benzenesulfonill-etllo, 2-[2-(1,1-difluoro-
metoxl)-benzenesulfo nll-'etllo, 2-[3-(1,1-difluoro-metoxi)-
benzenesulfonlil-etilo, 2-(4-trifluorometoxi-benzenesulfonil-etllo,
2-(3-trifluorometoxi-benzenesulfonil-etilo,  2-(2-trifluorometoxi-
benzenesulfonll)-etllo, (clanometil-metil-carbamoil-metilo, butilo,
bifenll-3-iimetilo, 2-oxo-2-pirrolidin-1-Il-etllo, 2-benzenesulfonil-
etlio, isobutlisuifaniimetilo, 2-fenlisuifanil-etiio,
cyclohexiimetanosulfoniimetllo, 2-cicl-ohexiI-etanesulfonilo,
benzllo, naftalen-2-ilo, benzilsulfaniimetilo, 2-trifluorometil-
benzilsuifaniimetilo, 5-bromo-thiofen-2-ilmetilo, fenlisulfanii-etli y

ciclopropiimetanosulfoniimetil.
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R* mdas preferiblemente es fenllamino, benzilamino, 4-fenoxi-
fenllamino, fenetilamino, 3-fenll-propilamino, morfolin-4-ilo,
clciohexilamino, naftalen-1-limetil-amino, piridin-3-llamino, 6-
metoxi-piridin-3-lamino, dlisobutllamino, 4-nitro-benzilamino, 2-
tiofen-2-ll-etllamino,  3-fenoxi-fenilamino, clanometll-amino,
(piridin-3-iimetih-amino, 5,6,7,8-tetrahidro-naftalen-1-llamino, 2-
plridin-2-il-etilamino, 2,3-dihidro-Indol-1-llo, 3,4-dihidro-1H-
Isoquinolin-2-lio, ciclohexlimetil-amino, 2-metoxi-benzilamino, 1-
fenll-etilamino, (piridin4-limetil-amino, benzil-metil-amino, 3-
nitro-benzilamino, 4-metoxi-fentiamino, 3-carbamoii-fenilamino, 4-
carbamoli-fenilamino, (tetrahIdrc;-furan-2-llmetil)-amlno, 3.4-
dlhldro-2H-qulnoIIn-1-IIO,. dimetilamino, butlimetilamino,
dlisopropilamino, proplimetilamino, 1-(benzooxazol-2-carbonil)-

propliamino e Isobutiimetiiamino.

Referencia a las modalldades establecidas anteriormente significa
que Incluyen todas las combinaciones de los grupos particulares

preferidos.

Los compuestos particulares de Ia Invencidn son seleccionados de

los compuestos formados por la unién del atomo carbono del

33
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acllo (C*) de uno de los fragmentos (A1 a A37) mostrados en [a
Tabla 1 al dtomo de carbono metino (*CH*) de uno de los
fragmentos (B1 a B88) mostrados en la tabla 2, y uniendo el atomo
de carbono metino (*HC*) de uno de los fragmentos (B1 a B88)
mostrados en la tabla en la tabla 2 al atomo de carbono acilo (*C)

de uno de los fragmentos (C1 a C36) descrito en la tabla 3.

Las slgulentes tablas pretenden suministrar gufa para llevar a cabo
la presente invencion. SIn embargo, ellas no limitan el alcance de
la invencién. LOS expertos pugden selectivamente hacer
compuestos particulares al unir uno de los fragmentos mostrados
en la tabla 1 a uno cuaiquiera de l0s fragmentos mostrados en [a
tabla 2 y luego unir los fragmentos mostrados en la tabla 2 a

cualqulera uno de Ios fragmentos de la tabla 3.

*L
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Asl, por eJemplo, en la tabla 4 el cdmpuesto denotado como A2-
B45-C35 e el producto de la combinacién del grupo A2 de la tabla
: 1y B45 en la tabla 2 y C35 en ia tabia 3, a saber N-[1-(1-benzoxazol-
/ 2-|-metanol)-3-fenil-propll-N'-benzik-2- lohexiimethil-
; :

e Bt et I b, s w2 . e .

e e
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Preferidos adicionalmente son los compuestos de Formula |

selecclonados del grupo que consiste de:

({compuesto 1; denotado

{compuesto 2;

denotado como A1-B45-C1);

N- metil-2-Cicioh [I-N'-fenetil-mal I (compuesto

3; denotado como A4-B45C1);

N- -2-Clcl i -N'-pirl 4-| ll-m I

(compuesto 4; denotado como A24-B45-C1);

ciclohexlimetll-malonamida (compuesto 5; denotado como A2-
B45-C35);

{compuesto 6; denotado como A7-B45-C1);
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N- -N'-Cl -2- hexlimetil- (compuesto 7;
denotado como A2-B45-C1);

(compuesto 13; denotado como A11-845-C1);

§

d
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- il-2- hexlimet]]-N‘,N'- 1I- n

{compuesto 14; denotado como A36-B45-C1);

malonamida (compuesto 15; denotado como A10-B45-C1);

| 11-2-Ci il '-(2-tiofen-2-il-etil-

(compuesto 16; denotado como A13-B45-C1);

. - |I-N'-(3-fenoxi-fenil)-mal

'

{compuesto 17; denotado como A14-B45-C1);

(compuesto 18; denotado como A12-B45-C1);

N,N-bis-clanometil-2-ciclohexlimetil-malonamida (compuesto 19;

denotado como A15-B45-C1);

malonamida (compuesto 20; denotado como A17-B45-C1);

/1
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0XQ-proplonamida (compuesto 23; denotado como A20-B45-C1);

N-clanometil-2,N"-bis-ciclohexlimetil-malonamida (compuesto 24;
denotado como A21-B45-C1);

-clanometl-2-cicl - -malon

(compuesto 25; denotado como A22-B45-C1);

- -2-CiCl -N'-(1-fenti-ethjl-m i

(compuesto 26; denotado como A23-B45-C1);

(compuesto 27; denotado como A25-B45-C1);
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(compuesto 29; denotado como A27-B45-C1);

N-(3-car [I-fenl)-N'-Clan fl- l it m

(compuesto 30; denotado como A28-845-C1);

N-clanometll-2- xlimeti-N-piridin-3-limeti-malonami

(compuesto 31; denotado como A16-B45-C1);

oxoproplonamida (compuesto 34; denotado como A31-B45-C1);

68
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{compuesto 36; denotado como A34-B45-C1);

(compuesto 37; denotado como A33-B45-C1);

N-clanometil-2-ciclohexmeti-N'.N'-dimetlimalonamida (compuesto

38; denotado como A32-B45-C1);

-penzii-N'cl metll-2-(2-fenll niletibm {compuesto

39 ; denotado como A2-B80-C1);

-(2-fenll nl -N- 1I-N'- limalonami {compuesto

40; denotado como A2-B6-C1);

N'-benzil-mafonamida (compuesto 41: denotado como A2-B6-C12);

64
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malonamigda (compuesto 42; denotado como A37-B45-C13);

Y los derlvados de N-6xido, los derivados de prodrogas, los
derivados protegidos, los estereoisémeros indlviduales y Ias
mezclas de Is6dmeros de estos; v las sales farmacéuticamente
aceptables y solvatos (por eJemplo hidratos) de tales compuestos
y los derivados N-oxido, los derivados prodroga, los derivados
protegldos, los Isémeros Individuales y 1as mezclas de isémeros de

estos.

Farmacologfa y Utllidad:

Los compuestos de ia invencién son Inhibidores selectivos de
catepsina S y, como tales, son dutlles para tratar enfermedades en
las cuales la actividad de la catepsina a veces contribuye a la
patologfa v/o sintomatologia de la enfermedad. Por ejemplo, los
compuestos de 1a Invenclién son Uutiles para tratar desérdenes
autoinmunes, Incluyendo, pero no limitados a, ataques de
diabetes juvenil, esclerosis mditiple, fenfigus vulgaris,

enfermedad de Graves, miastenla gravis, lupus eritematosos

Y0
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sistémico, artritis reumatolde vy tirolditis de Hashimoto,
desérdenes alérgicos, incluyendo, pero no limitados, 2 asma, vy
respuestas Inmunes halogénicas, Incluyendo, pero no limitadas a,

transplantes de 6rganos o Injertos de te)idos.

La catepsina S también estd Implicada en desordenes que
involucran el astolisls excesiva, tal como enfermedad pulmonar
obstructiva crénica (por eJemplo, enflsemal, brongulolitis,
elastolisls aérea excesiva en asma y bronquitls, neumonitls y
enfermedad cardiovascular tal como ruptura de piaca y ateroma.
La catepsina S estd Implicada en fé:rmacién de fibrilo y, por lo

tanto, los Inhibidores de 1a catepsina S son de uso en tratamiento

de amiloldosis sistémica.

Las actlvidades Inhibitorias de la cistelna proteasa de los
compuestos de la Invencién se pueden determinar mediante
métodos conocidos por aquellos expertos en la técnica. Los
ensayos In vitro adecuados para la medicién de actlvidades de
proteasa y la Inhibicién de esta mediante compuestos de ensayos
son conocldos. Tipicamente, las mediclones de ensayo de

proteasa induclida por hidrélisis de un péptido basado en sustrato.

T
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Los detalles de los ensayos para medicién de actividad inhibltoria

de proteasa se establecen en 10s ejemplos 6-9, infra.

Administracién y Composiclones Farmacéuticas:

En general, los compuestos de Férmula | seran administrados en
cantidades terapéuticamente efectlvas por via de cualquiera de
los modos usuales y aceptables conocldos en la técnica, o
simplemente en combinacién con uno 0 mMas agentes
terapéuticos. una cantidad terap;éutlcamente efectiva puede
variar ampliamente d.ependlendo de la severidad de I(a
enfermedad, la edad, vy la salud de relativa del sujeto, la potencia
del compuesto utllizado y otros factores. Por ejemplo, Ias
cantidades terapéuticamente efectivas de un compuesto de la
férmula 1 pueden variar desde aproximadamente un microgramo
por kilogramo de peso de cuerpo g/kg) -por dla a
aproximadamente 1 miligramo de peso de cuerpo (mg/kg) por dia,
tipicamente desde aproximadamente 10 (wg/kg/dia a
aproximadamente 0,1 mg/kg/dia. Por lo tanto, una cantidad
terapéuticamente efectlva para un paclente humano de 80 kg

puede variar desde aproximadamente 100 wg/dia a
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aproximadamente 100 mg/dfa tipicamente desde
aproximadamente 1 wg/dfa a aproximadamente 10 pg/dia. En
general un experto en la técnica, que actda conflado de su
conocimiento personal y la descripcién de esta solicitud, serd
capaz de determinar una cantidad terapéuticamente efectiva de

un compuesto de Férmula [ para tratar una enfermedad dada.

Los compuestos de la Férmula | se pueden administrar como
composiciones farmacéuticas por una de las siguientes rutas: oral,
sistémica (por elemplo, transdérmica, I[ntranasal o mediante
supositorio) o parenteral (por e]emﬁlo, intramuscular, Intravenosa
0 subcutdnea). Las corr;poslciones pueden tomar la forma de
tabletas, pfidoras, capsulas, semisélidos, polvos, formulaciones de
liberacién sostenida, soluclones, suspensiones, elixires, aerosoies,
0 cualquler otra composicién aproplada y estan comprendidas de,
en general, un compuesto de Férmula { en combinacién con al
menos un excipiente farmacéuticamente aceptable. Los
exciplentes aceptables son no toxicos, administracién de ayuda, y
no afectan adversamente el beneficio terapéutico del Ingrediente
activo. Tal exclpiente puede ser cualquler sélido, liquido,

semisélido o0, en el caso de una composicibn de aerosol,

b2,
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exciplente gaseoso que estd generalmente disponible a un

experto en ia técnica.

Los excipientes farmacéuticos sélidos incluyen almidén, celulosa,
talco, glucosa, lactosa, sucrosa, gelatina, maita, arroz, harina, yeso,
sflica gel, estearatoc de magnesio, estearato de sodio,
monoestearato de glicerol, cloruro de sodio, leche de nata seca y
simllares. Exciplentes liquidos y semisélidos se pueden selecclonar
de agua, etanol, glicerol, propllenglicol y aceites varios,
incluyendo aquellos de petréleo, origen vegetal o sintético (por
elemplo, acelte de manl, acelte de ;oja. acelte mineral, aceite de
sésamo vy simllares). 'Los portadores Ifquidos preferidos,
pérticularmente para soluciones invectables, incluyen agua,

soluclén salina, dextrosa acuosa y glicoles.

La cantidad de un compuesto de férmula 1 en la composicién
puede variar ampliamente dependiendo del tipo de formulacién,
tamafio y dosis unitaria, clase de excipientes y otros factores
conocldos por aquellos expertos en la técnica de ciencias
farmacéuticas. En general, la composicién de un éompuesto de
formula 1 para tratar una enfermedad dada comprenders de

0,01% en peso a 10% en peso, preferiblemente 0,3% en peso a 1%

EL|
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en peso, de Ingredlente activo siendo el resto el exciplente o

exclpientes. Preferiblemente la composicién farmacéutica se

. administra en una forma de dosis unitaria simple para

tratamiento continuo 0 en una forma de dosls unitaria ad limitum

cuando se requiere especificamente el alivio de los sfntomas. Las
formulaclones representativas farmacéuticas que contienen un

compuesto de Formula | se describen en el elemplo 10.

Quimilca:
Los procesos de [a elaboraclén de los compuestos de Férmula |I;
Los compuestos de Ia invencidn se pueden preparar mediante la

aplicacién o adaptacién de métodos conocldos, mediante lo cual

significan métodos utllizados en los suceslvo 0 descritos en la

' literatura, por ejemplo aquellos descritos por R.C. Larock en

comprehensive Organic Transformations, VCH publishers, 1989.

En 1as reacclones descritas en lo sucesivo puede ser necesario
proteger los grupos funclonales reactivos, por ejemplo hidroxi,

amino, Imino, tio ¢ grupos carboxi, donde estos son deseados en



e sl iviced

|

-_.-.-n.‘-"‘l-l—-.tn;-..a rule cuen n e

P R i

58

el producto final, para evitar su participacion no requerida en Ias
reacciones. LOs grupos protectores convencionales se pueden
utillzar de acuerdo con la practica estdndar, por ejemplo ver T.W.

Greene y P.G.M., wuts en "Protective Groups In Oorganic Chemistry”

John Wiley and Sons, 1991.

Los compuestos de Formuia I, donde X1 es -NHCR1)(R2)X2, se
pueden preparar mediante los procedimientos como en el

siguiente esquema de reaccién 1:

Esquema de Reacclén 1

En {a cual X2, R?, R? R* y R* son como se definié en el resumen de 13

invencién.

Y
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Los compuestos de Férmula | se pueden preparar al condensar un
icido de férmula 2 con un compuesto de formula NH,CR'R™. la
reacci6n de condensacién se puede efectuar con agente de
acoplamlento aproplado (por eJemplo hexafiuorofosfato de
benzotriazol-1 -Illoxltrisplrrolldlno-fosfonio (PYBOP®), clorhidrato de
1-(3-dimetllaminopropil)-3-etlicarbodilmida (EDCH,
hexafluorofosfato de O-benzotriazol-1-lI-N,N,N',N'-tetrametiluronio
(HBTU), 1,3-diciclohexll-carbodlimida (DCC}, o similares) vy
opcionaimente un catalizador apropiado (por elemplo, 1-
hydroxibenzotriazol (HOBU, 1-hldréxl-?-azabenzotrlazol (HOAD, v
similares) y base no nuéleofﬂlca (por ejemplo, N-metiimorfolino,
trietilamina, o similares, o cuaiquler combinacién adecuada de
estos) en un solvente adecuado (N-metilpirrolidinona, o similares)
a temperatura amblente y requlere 3 a 10 horas para completar la
reaccion. una descripclén detallada para la sintesis de un
compuesto de Férmula | por los procesos en el Esquema de
Reacclén 1 se establece en el Ejemplo, infra.

Los compuestos de Férmula |, en donede X' es -NHX, puede ser

preparado procediendo como en el sigulente Esquema de

Reacclén 2:

T
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Esquema de Reacclén 2

Los compuestos de Férmula I, en donde X' es ~NHX®. La reaccién
de condensaclén puede ser efectuada con un agente de
acoplamiento aproplado (por ejemplo, hexafluorofosfato de
benzotriazoi-1-iloxitrispirolidino-fosfonio (PyBOP®, hidrocloruro
de 1-(3-dimetilaminopropih-3-etilcarbodiimida (EDCD,
hexafluorofosfato de O- benzotriazol-1-il-N,N,N',N'-
tetrametiluronio (HBTU), 1,3-diclciohexii-carbodiimida (DCC), o
simllares) y opclonaimente un catalizador aproplado (por ejemplo,
1-nidroxibenzotriazol (HOBtL), 1-hidroxl-7-azabenzotriazol (HOAD, o

simlilares) y una base no nucleoffllica (por ejempio N-
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metiimorfonlina, trietliamina, o simllar, o cualquler combinacion
adecuada de ellas) en un disolvente adecuado (N-metlipirrolidona,
o similares) a temperatura ambiente y requiere 3 a 10 horas para
completar la reaccién. Una descripcién detaliada para la sintesis
del compuesto de Férmula | por los procesos en el Esquema de

Reaccidn 1 se establece en los ejemplos, infra.

Procesos Adiclonales para Preparar Compuestos de Formula I:

un compuesto de Férmula | puede ser preparado como una sal de
adicién de 4cido farmacéuticamente aceptable al hacer
reacclonar la forma de base libre del compuesto con un dcldo
organico o0 inorgdnico  farmacéuticamente  aceptable.
Alternativamente, una sal de adicion de base farmacéuticamente
aceptable de un compuesto de férmula puede se preparado por
hacer reacclonar la forma de 4cido libre del compuesto con una
base orgdnica o Inorgédnica farmacéuticamente éceptable. Los
acidos orgdnicos e Inorgdnicos y [as bases orgdnicas e inorgdnicas
adecuadas por la preparacién de las sales farmacéuticamente
aceptables de los compuestos de Férmula | se establecen en |a

seccion de definiciones de esta solicitud. Alternativamente, las

96



62

formas de sal de los compuestos de Formula | pueden ser

preparadas usando sales de materiales de partida o Intermedios.

Las formas de 4cidos libres o bases libres de ios compuestos de
Férmula | pueden ser preparadas a partir de 1a férmula de sal de
adiclén de 4cido o sal de adiclén de base correspondiente. Por
eJemplo, un compuesto de F6rmula | en una forma de sal de
adicién de acido puede ser convertida a la base libre
correspondlente tratandolo con una base adecuada (por elemplo,
una solucién de hidréxido de amonio, hidréxido de sodio, 0
simllares). Un compuesto de Férmula | en una forma de sal de
adicibn de base puede ser convertida al 4&cido libre
correspondlente tratindolo con un dcldo adecuado (por ejemplo,

dcido clorhidrico, etc.).

lo N-6xidos de los compuestos de Férmula | pueden ser
preparados por métodos conocidos por aquellos versados en la
técnica. Por elemplo, los N-Oxidos pueden ser preparados
tratando una forma no oxidada del compuesto de Férmula | con
un agente oxidante (por ejemplo dcido trifluoroperacético, acido

permaléico, acldo perbenzolco, acido peracético, acido meta-

&0
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cloroperoxibenzolico, o similares) en un disolvente organico Inerte
(por eJemplo, un hidrocarburo halogenado tal como
diclorometano) a aproximadamente 0° C. Alternativamente, los N-
6xldos de los compuestos de Férmula | pueden ser preparados a

partir de N-6xido de un material de partida aproplado.

Los compuestos de Férmula | en la forma no oxidada pueden ser
preparados a partir de N-6xidos de compuestos de Férmula 1 por
medio de tratarlos con un agente reductor (por ejemplo azufre,
diéxido de azufre, trifenlifosflna, borohidruro de litio,
borohldruro de sodio, "tricloruro de fosforoso, tribromuro o
similares) en un disolvente orginico inerte adecuado, (por

eJemplo, acetonitriio, etanol, dloxano acuoso, o simllares) entre 0

a 80° C.

Los derivados de prodrogas de los compuestos de Férmula |
pueden se preparados por métodos conocldos por aquellos
versados en la técnica (por ejJemplo, para mayores detalles ver
sauinler etal. (1994), Bloorganic and Medicinal Chemestry Letters,
Vol. 4, p. 1985). Por eJemplo, las prodrogas apropladas pueden ser

preparadas por medio de hacer reaccionar un compuesto no
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derivado de F6rmula | con un agente carbamliante adecuado (por

elemplo, 1,1-aclloxialqulicarbonoclorhidrato, carbonato de para-

nitrofenilo, o similares).

Los derlvados protegidos de los compuestos de Férmula | pueden
se hechos por medios conoclidos por aquellos versados en la
técnica. Una descripcion detallada de fas técnicas aplicables para Ia
creacion de grupos protectores y su remoclén pueden
encontrarse en T.W. Greene, Protecting Grou In Organic Synthesis,
3ra edicién, John Wiley & Sons, Inc. 1999. Los compuestos de la
presente Invenclén pueden ser preparados convenientemente, o
formados durante el proceso de la invencién, como solvatos (por
elemplo hidratos). Los hidratos de compuestos de la presente
Invencién pueden ser preparados convenientemente por medio
de recristalizacion a partir de una mezcla de solvente
acuosa/orgdnica usando disolventes organicos tales como dloxina,
tetrahidrofurano o metanol. Los compuestos de Formuila | pueden
ser preparados como sus estereolsémeros individuales por medio
de hacer reacclonar una mezcla racémica de compuestos con un
agente de resolucién actlva 6épticamente para formar un par de
compuestos diastereolsoméricos, separando los diastereémeros y

recuperando el enantibmero Opticamente puro. Aunque Ia
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resolucién de enantiémeros puede ser llevada a cabo usando
derivados de diastereoméricos covalentes de los compuestos de
Formuia 1, complejos disoclables son preferidos (por ejemplo sales
diastereoisoméricas cristalinas). Los dlasteredmeros tlenen
propledades flsicas distintas (por eJemplo, puntos de fusldn,
puntos de ebullicién, solubllidad, reactividad, etc.) y pueden ser
separados faclimente tenlendo en cuenta las ventajas de estas
disimilaridades. Los diastereémeros pueden ser separados por
cromatografia, o0, preferiblemente por técnicas de
separacldn/resoluclén con base en las diferencias de solubllidades.
El enantiémero épticamente puro es entonces recuperado Junto
con el agente de resoluc}én, por cuaiquler medio prictico que no
resuite en racemizacién. Una descripcion mas detallada de las
técnicas aplicables a la resoluclén del estereolsémero de los
compuestos a partir de sus mezclas racémicas puede encontrarse
en Jean Jacques Andre Collet, Samuel H. wilen, Enantiomers,

Racemates and Resolutions, John Weiley & Sons, Inc. (1981).

En resumen, los compuestos de Férmula | estdn hechos por un

proceso que comprende:
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(A) hacer reaccionar un compuesto de Formula 2:

con un compuesto de férmula NH,CR'R®E, en los cuales R, R?, R?, R*

v X2 son seglin se definlé en el resumen de la invencién para la

Féormulal; o

(B) hacer reaccionar un compuesto de F6rmula 2 con un
compuesto de Formula NH.X?, en el cual R%, R* y XC son segun se

describlé en el resumen de la invencién para la Férmula I; y

(C) convertir opclonaimente un compuesto de Férmula | en una

sal farmacéuticamente aceptable;

(D) convertir opcionalmente una forma de sal de un compuesto

de Férmuila | a una forma no salina;

(E) convertir opclonalmente una forma no oxldada de un

compuesto de Férmula | en un N-6xido farmacéuticamente

aceptable;
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(F) convertir opclonalmente una forma N-G6xido de un compuesto

de Férmula ) en su forma no oxidada;

(C) resolver opcionaimente un Isémero individual de un

compuesto de F6rmula | a partir de mezcia de Isémeros;

(H) convertir opclonalmente un compuesto no derivado de

Férmula t en un derivado farmacéuticamente de prodroga; vy

(i convertir opclonaimente un derivado de prodroga de un

compuesto de Férmula | en su forma no derivada.

EJEMPLOS:

La presente Invencién se ejemplifica adiclonaimente, pero no se
limita por, los sigulentes ejemplos que ilustran la preparacién de
compuestos de Férmula | (Ejemplos) e intermedios (Referencias)

de acuerdo con la invenciaén.

REFERENCIA 1

Acldo 2-F mojl- noi
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Una solucién de anilina (5,47 ml, 60 mmotes) y trietllamina (8,36 mi,
60 mmoles) en cloruro de metileno (150 ml fue enfriado -20 °C y
tratado con metlimalonilcloruro (8,36 ml, 60 mmoles) en cioruro
de metileno (20 ml. La mezcla de reacclén se le permitio
calentarse a temperatura ambiente durante 3 horas y luego fue
vertida en IN HCL frfo. La capa organica fue separada y lavada con
bicarbonato de sodlo acuose y luego saimuera y secada sobre

sulfato de magneslo y evaporada para dar 2-fenllcarbamoilacetato

de metilo.

Una mezcia de 2-fenlicarbamoliacetato de metilo (1,159g, 6
mmoles) hidroxido de litio (0,43g, 18 mmoloes) y 1-yodobutano
(0,91 ml, 8 mmoles) en N-metlipirrolidinona (10 ml} fue agitada a
temperatura amblente durante 1,5 horas. La mezcla de reaccién
fue vertida en agua con hielo, extralda con etllacetato (2 veces, 50
ml cada una). Los extractos combinados fueron lavados con
saimuera, secados sobre sulfato de magnesio y evaporados. El
reslduo fue purlficado por cromatograffa flash sobre gel de silice
eludiendo con 20% de etllacetato/hexano para dar 2-

fenlicarbamoilhexanoato de metilo (0,715g, 48% de produccién).
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una solucién de 2-fenlicarbamolihexanoato de metilo (0,98g, 3,9
mmoles) en metanol (10 ml) fue tratada con hidréxido de sodio (4
mi, 4 mmioes) a temperatura amblente durante 17 horas. El
metanol fue removido bajo presién reducida v el reslduo fue
tratado con IN HCl y extraldo con etilacetato (2 veces, 50 ml cada
uno). Las capas orgdnicas fueron lavadas con salmuera, secadas

sobre suifato de magnesio y evaporadas para dar gcido 2-
fenilcarbamoilhexanoico (0,68g, 2,9 mmoles, 74% de producto).

REFERENCIA 2

Una mezcla de 2-fenlicarbamollacetato de metilo (preparada
como en la referencia Eijemplo 1} (4,39g, 22,7 mmoles}, hidréxido
de litio (1,08g, 45 mmoles) y bromometiiciclohexano (3,76 mi, 27
mmoles), en N-metlipirrolidinona (25 ml fue agitado a
temperatura ambiente durante 17 horas. La mezcla de reaccion
fue vertida en agua con hielo y extraida con éter (3 veces, 100 mi

cada una). Los extractos fueron lavados con agua y luego
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salmuera, secados sobre sulfato de magnesio y evaporados. Ei
residuo fue purificado por cromatograffa flash sobre gel de silice
eludiendo con 10% de etllacetato (hexano) para dar malonamato
de 2-ciclohexlimetll-N-fenilo (1,89g, 6,5 mmoles, 29% de producto).
La capa acuosa anterlor fue enfriada sobre hielo y acldificada a un
pH2 con IN HCL. La capa acuosa fue extrafda con éter (3 veces, 100
ml cada uno) y los extractos fueron lavados con agua, luego

salmuera, secados sobre sulfato de magnesio y evaporados para

dar 4 2- hexi 1]+ nil nami (1,120, 18% de
producto).
REFERENCIA 3
-Cicl I -N-fenetil- |

Sodio (6,99, 0,3 moles), disueito en etanol (300 mi) y luego
dietllmaionato (50,3 mi, 0,3 moles) se  agreg6.
Bromometiiciclohexano (46 ml, 0,33 moles) fue agregado y la
mezcla de reacclén fue calentada a 70° € durante 14 horas. La
mezcla de reacciébn fue enfriada y el etanol removido por

evaporacién. La masa resultante fue disuelta en agua con hielo y

8s
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luego extrafda con etllacetato. Las capas organicas fueron lavadas
con agua, luego salmuera y secadas sobre sulfato de magnesio.
Los disolventes fueron removidos bajo presién reducida para dar

malonato de dietliciclohexllo.

Una solfucién de malonato de dietliciclohexiio (12,8g, 0,05 moles)
en etanol (100 mi fue tratada con una solucién de hidroxido de
litio (1,2g, 0,05 moles) en agua (50 mih y luego agitada a
temperatura amblente durante 15 horas. El etanol fue removido a
presién reducida y agua (50 mh se agregé al residuo. La mezcla de
reacclén fue extralda con éter, enfriada sobre hielo y acidificada a
un pH 1,5 con HCL. La fase acuosa fue saturada con Nacl y extrafda
con acetato de etllo (2 veces, 150 ml cada uno). Secando sobre
sulfato de magnesio y evaporando el disolvente dlo 2-

ciclohexlimalonato de etlio (8,52g, 37 mmoles, 74% de producto).

El 2-ciclohexiimalonato de etllo (8,52g, 37 mmoles) en etilacetato
(80 mi fue enfriado a 0° C y tratado con dimetiiformado (50ui) y
luego oxallicloruro (3,93 mi, 45 mmoles). La temperatura de

reacciéon fue elevada a temperatura ambiente vy después de 2
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horas los disolventes fueron removidos bajo presién reducida

para dar 2-ciclohexiimalonil cloruro de etllo.

El malonlicloruro anterior fue diluldo en un volumen de 28 ml con
etliacetato v 2 ml de esa soluclén se agregd a una solucion de
fenetilamina (0,376 mi, 3 mmoles) y N-metiimorfolina (0,409, 4
mmoles) en acetato de etllo (4 ml) a -20° C. después de 15 minutos
la mezcla de reaccién se le permitié calentase a temperatura
ambiente durante la noche. La mezcla de reaccién fue diluida con
acetato de etllo (5 mi y agua con hiélo (5 ml. La capa orgdnica fue
separada y lavada con HCl al 0,05 N frio, luego NaHCO, acuoso,
luego salmuera, secado sobre sulfato de magnesio y evaporado
bajJo presi6n reducida. El resilduo fue purificado por
cromatograffa radlal para dar 2-ciclohexiimeti-N-fenetll

malanamato de etllo (0,366g, 1,10 mmoles, 42% de producto).

El éster anterior (0,366g, 1,10 mmoles) en etanol (10 mh fue
tratado a temperatura ambiente con hidroxido de sodlo acuoso
(1,3 ml de IN) durante 2,5 horas. La mezcla de reacclén fue dilulda
con agua (30 mb y lavada con éter (3 veces, 30 ml cada uno). La

capa acuosa fue enfriada, acldiflcada con HCl al 1N (2 mD y extraida

ao
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con acetato de etllo (3 veces, 30 ml cada uno). Los extractos de
acetato de etllo fueron lavados con salmuera, secados sobre
sulfato de magnesio y evaporados para da acl -Clclohexi il-

N-femetll malondmicoo (0,438g, 0,46 mmoles, 42% de producto).

REFERENCIA 4

2- -N-pridin-4-limetil-

2-ciclohexiimetlimalonll cloruro de etilo, preparado como en Ia
Referencia 3 (0,307g, 1,25 mmoles), fue condensado con 4-
aminometll piridina usando el método de la Referencia 3 para dar
2-ciclohexlimetli-4-pirin-4-imetil malonamato de etilo (0,237g, 0,74

mmoles, 58% de producto).

Este ester fue hidrolizado con hidréxido de sodio usando el

método de |a Referencla 3 para dar - hexil -N-

ridin-4- Il m (0,048g, 0,24 mmoles, 19% de

producto).

al
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Procediendo como en los ejemplos de referencia anterior se

suministran los sigulentes compuestos:

Acido N-benzii-2-ciclohexiimetii-malondmico ;

Acido 2-ciclohexiimetil-N-(4-fenoxi-feni-malonamico;
Acido 2-ciclohexiimetil-N-(3-fenil-propli-malondmico;
Acldo 2-ciclohexlimetlil-3-morfolln-4-il-3-oxo-propionico;
Acldo N-ClclohexlI-2-c|c|0hexl|metll-n"lalonémlco;

Acldo 2-ciclohexlimetll-N:naftalen-1-ilmetll-malonamico;
Acldo 2-ciclohexiimetil-N-piridin-3-lIl-malondmico;

Acido 2-ciclohexiimetil-N,N-dlisobutll-malondmico;
Acldo 2-ciclohexilmetll-N-(6-metoxi-piridin-3-I-malondmico;
Acldo 2-ciclohexiimetii-N-(2-tiofen-2-il-etil-maionamico;
Acido 2-ciclohexlimetil-N-(3-fenoxi-fenill-malondmico;
Acldo 2-clclohexlimetll-N-4-nitro-benzil)-malonamico;

Acido N-clanometil-2-ciclohexilmetil-malondmico;
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Acido 2-ciclohexilmetil-N-(5,6,7,8-tetrahidro-naftalen-1-il)-

malondmico;
Acido 2-ciclohexlimetil-N-(2-piridin-2-il-eti-malonamico;
Acido 2-ciclohexiimetll-3-(2,3-dihidro-indol-1-1)-3-0xo-propionico;

Acido 2-ciclohexlimetil-3-(3,4-dlhidro-1h-isoquinolin-2-il)-3-0xo-

propiénico;

2,N-bis-ciclohexiimetil-3-oxo-butiramida;
2-ciclohexlimetli-N-(2-metoxi-benzil-3-oxo-butiramida;
Acido 2-c|c|ohexllmetiI-N-.(1 -fenll-etll):malonamlco;

Acldo N-benzil-2-ciclohexiimetll-N-metll-malondmico;
2-ciciohexiimetil-N-(3-nitro-benzii}-3-oxo-butiramida;
Acido 2-ciclohexlimetll-N<4-metoxi-benzil-malondmico;
Acido N-(3-carbamoll-fenili-2-ciclohexlimetii-malondmico;
Acido 2-ciclohexlimetli-N-piridin-3-iimetil-malonamico;
Acldo N-4-carbamoll-fenih-2-ciclohexlimetil-malondmico;

Acido 2-ciclohexilmetll-N-{tetrahldro-furan-2-limeti-malonamico;
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Acldo 2-ciclohexiimetil-3-(3,4-dihldro-2H-quinolin-1-il)-3-0xo-

propiénico;

Acldo N-terc-butil-2-ciclohexiimetil-N-metil-malondmico;
Acido 2-cicilohexiimetil-N-metll-N-propll-malonamico;
Acldo N-butll-2-ciclohexiimetil-N-metil-malonamico;
Acido 2-ciclohexlimetil-N,N-dimetil-malonamico;

Acido (Ri-2-benziicarbamoli-a-fenlisulfanil-butfrico; y

Acldo 4-benzenesuifonlil-2-benzilcarbamoll-butirico;

EJEMPLO 1
2- -N-Cl I-N'-fenll i

(Compuesto 1)

YK
N N._c®N
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una soluclén comprendida de dcido 2-fenlicarbamoll-hexanoico
(188g, 0,8 mmoles), preparada como en la Referencia 1, en DMF (5.
mi fue tratada con PyBOP® (425g, 0,8 mmoles), blsulfato de
aminoacetonitrilo (140 mg, 0,9 mmoles) y trietilamina (600uL, 4,3
mmoles). La mezcla fue agitada durante 3 horas y luego
particlonada entre agua (20 ml y acetato de etilo (50 mi). La capa
orgdnica fue separada y lavada con una solucién de bicarbonato
de sodio saturado al 1 M, una solucion de dcido clorhidricoal 1 My
agua, secado (Mgs0, y concentrado. El producto fue purificado a
partir del reslduo por una columna flash sobre gel de silice (60°A)
con 50% de acetato de etllo en hex;no para suministrar 2-butil-N-
clanometi-n'feniimalonamida 125 mg, 57% de producto). 'H
RMN: (DMSO) 10,01 (s, 1H), 7,59 (d, J=8Hz, 2H), 7,31 (t, J=7Hz, 2H),
7,06 {t, J=7Hz, 1H), 4,13 (d, J=6Hz, 2H), 3,32 (t, J=8HZ, 1H), 1,80 (M,

2H), 1,25 (M, 4H), 0,86 (t, J=7Hz, 3H). MS: m/e 273,9.

EJEMPLO 2

(Compuesto 2);

ay
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Una solucién comprendida de acido 2-ciclohexiimetil-N-fenil-
malondmico (350 mg, 1,2 mmoles), preparado como en la
Referencia 2, DESI (250 mg, 1,3 mmoles), hidrato HOBt (199 mg, 1,3
mmoles), bisulfato de aminoacetonitrilo (200 mg, 1,5 mmoles) y N-
metiimorfolina (0,30 mi, 2,7 mmoles} en N,N-dimetilpirrolidinona (5
ml) fue agitada a temperatura ambiente durante 15 horas. La
mezcla de reacclén fue vertida en IN HCl frifo y extraida con
acetato de etllo. La fase orgdnica fue lavada con bicarbonato de
sodio saturado acuoso y luego salmuera (50 ml cada uno} secado
sobre sulfato de magnesio y evaporado. El residuo fue purificado
por cromatograf(a radial usando 50% de acetato de etilo/hexano
como eluyente para suministrar N-cianometil-2-ciclohexjl-metil-N'-
fenil-malonamida (179 mg, 48% de producto). 'H RMN: (DMSO) 10,01
{s, 1H), 8,47 (t, J=5Hz, 1H), 7,59 (d, J=7Hz, 2H), 7,31 (t, J=8Hz, 2H),
7,07 (t, J=7Hz, 1H), 4,13 (d, J=5HZ, 2H), 3,47 {, 1=7Hz, 1H), 1,6 (M,
7H), 1,1 (m, 4H), 0.9 (M, 2H). MS: m/e 313,2.
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EJEMPLO 3

{Compuesto 3)

Una solucion comprendida de &cido 2-ciclohexiimetll-N-fenetil-
malonico (138 mg, 0,46 mmoles), preparado como en |a Referencia
3, DESI (115 mg, 0,60 mmoles), hidrato de HOBt (92 mg, 0,60
mmoles), N-metilmorfolina (0115 mi, 1,38 mmoles) en N;N-
dimetiipirrolidinona (4 mi) fue agitado a temperatura ambiente
durante 10 minutos. Se agrego bisulfato de aminoacetonitrilo (106
mg, 0,69 mmoles). La mezcla de reaccl6n fue agitada a
temperatura amblente durante 2 horas, luego se vertié en IN HCI
frio y se extrajo 2 veces con acetato de etllo (50 ml cada uno). La
fase orgdnica fue lavada con bicarbonato de sodio acuoso y luego
salmuera (50 mi cada uno) secado sobre sulfato de magnesio v
evaporado. El residuo fue purificado por cromatografifa radial

usando 50% de acetato de etllo/hexano como eluyente para
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suministrar N-clanometjl-2-Cl metil-N'-f fim i
(56 Mg, 36% de producto). *H RMN: (DMSO) 8,38 (t, J=5Hz, 1H), 7,98
(t, J=6Hz, 1H), 7,25 (m, 5H), 4,10 (d, J=6Hz, 2H), 3,2 (m, 3H), 2,71 (t,
J=7Hz, 2H), 1,6 (m, 7H), 1,1 (M, 4H), 0,85 (M, 2H). MS: m/e 342,10.

EJEMPLO 4

(Compuesto 4}

N N
0 o)

uUna soluclén comprendida de dcldo 2-ciclohexlimetil-N-piridin-4-

fimetil-malonico (41 mg, 0,94 mmoles), preparado como en la
Referencia 4, fue acoplado a aminoacetonitrilo como se describio

en el Ejempio 3 para suministrar 11-2- Imetil-iy'-

pirid-4-limetiimalonamida (13 mg, 28% de producto). 'H RMN:
(DMSO) 8,5 (m, 4H), 7,20 (d, J=6Hz, 2H), 4,3 (M, 2H), 4,13 (d, J=5Hg,

2H), 3,3 (M, 1H), 1,6 (M, 7H), 1,1 (m, 4H), 0,83 (M, 2H). MS: m/e 329,08.

qe
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EJIEMPLO 5

(Compuesto 5}

Una mezcla de 4cldo N-benzil-2-ciclohexiimetll-malonamico
(200mg, 0,69 mmoles), HOBt (159mg, 1,04 mmoles), EDC {(146mg,
0,76 mmoles), 2-amino-1-benzoxazol-2-l-4-fenil-butan-1-ona (195
mg, 0,69 mmoles), diclorometano (3 mi y trietifamina (106xL, 0,76
mmoles) se le permitlé agltarse durante 2 horas. El producto fue
extrafdo con acetato de etilo (60 ml) y lavado con dos porciones
de 15 ml de HClI al 1N, vy dos porclones de 15 ml de NaHSO,
saturado, secado sobre Mgso,, y concentrada. El acetato de etilo

(5 mh fue agregado y un precipitado blanco se formé y fue

44
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recolectado para dar N-[1-(1-benzoxazol-2-ll-1-hidroxi-metil)-3-fenil-
propill-N'-benzil-2-ciclohexilmetil-malonamida (81 mg, 0,12

mmoles, 21% de producto).

N-1-(1-benzoxazol-2-11-1-hidroxl-metil)-3-fenll-proplll-N'-benzil-2-

ciclohexilmetii-malonamida (70 mg, 0,126 mmoles) fue disuelto en
0,6 ml diclorometano y tratado con periodinano Dess Martin (107
mg, 0,253 mmoles). La mezcla fue agitada durante 2 horas y luego
se agregé 8 m! Nas,0, al 0,26m en NaHSO, saturado y la mezcla fue
extrafda con dos porciones de 15 ml de acetato de etilo y lavada
con dos porciones de 4 ml de NaHSO, saturado. La capa organica
fue secada sobre M@SO* y concentrada. ElI producto fue

recristalizado a partir de acetato de etilo y hexano para dar N-{1-(1-

malonamida (40 mg, 0,072 mmoles, 57% de producto); 'H RMN:
(DMSO) 7,88 (m, 1H), 7,68-7,40 (m, 3H), 7,35-7,10 (m, 10H), 6,90 (m,
1H), 5,65 (M, 1H), 4,43 (d, 1=5,7H2, 2H), 3,25 (M, 1H), 2,74 (t, J=8,0Hz,
1H), 2,46 (M, 1H), 2,17 (M, 1H), 1,77 (t, J=7,4HZ, 1H), 1,64 (M, 7H), 1,22
(m, 4H), 0,87 (M, 2H); MS: (M* +1) 552,8; 551,68.

\OO
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Los slgulentes compuestos de Férmula | fueron suministrados por

medio de proceder tal como en los ejemplos anteriores:

N-cianometi|-N"-ciclohexi-2-CIclohexlimet[imalonamida (Compuesto

6); '"H RMN (DMSO): 8,31 (t, J = 6Hz, 1H), 7,82 (d, J = 8Hz, 1H), 4,10 (q,
J = 8Hz, 2H), 3,52 (M, 1H), 3,20 (t, J = 7Hz, 1H), 1,6 (M, 12H), 1,1 (M,
9H), 0,83 (m, 2H); MS (m/e) = 320,11;

M:benzll-N'-clanometli-2-ciciohexiimetiimalonamida (Compuesto 75;

'H RMN (DMSO): 8,45 (m, 2H), 7,3 (m, 5H), 4,33 (dd, J = 6,15HZ, 1H),
4,23 (dd, J = 6,15Hz, 1H), 4,12 (d, 2H), 3,3 (M, 1H), 1,6 (M, 7H), 1,1 (M,
4H), 0,85 (m, 2H); MS (m/e) = 328,15, P. M. = 327,43;

N-clanomet]l-2-cicl II-N'-(4-f [fenibmalon

(Compuesto 8); *H RMN (DMSO): 10,1 (s, 1H), 8,50 (t, J = 5HZ, 1H), 7,61
(d,J = 7Hz, 2H), 7,37 (t, J = 7Hz, 2H), 7,11 (L, J = 7Hz, 1H), 7,0 (M,
4H), 4,14 {d, J = 5HZ, 2H), 3,47 t, ) = 7Hz, 1H), 1,7 (m, 7H), 1,1 Im,
4H), 0,92 {m, 2H); MS (m/e) = 406,10, P. M. = 405,49;
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-Cl 11-2-cicl -N"-{3- nam!
{Compuesto 9); 'H RMN (DMSQ): 8,38 (t, J = 6Hz, 1H), 8,00 (t, J = 6Hz,
1H), 7,2 (m, 5H), 4,10 (d, J = 5HZ, 2H), 3,23 (t, J = 7H2, 1H), 3,1 (M,
2H), 2,5 (M, 2H), 1,6 M, 9H), 1, 1 (M, 4H), 0,85 (M, 2H); MS (M/e) =

356,02;

- -2- -3- -4-]l- ropionami
(Compuesto 10); 'H RMN (DMSO): 8,54 (t, J = 4Hz, 1H), 4,12, J =
SHZ, 2H}, 3,5 (m, 8H), 1,65 (M, 8H), 1,45 (M, 4H), 0,85 (M, 2H); MS (nv/e)
= 308,05;

-ciano 1l-2-cicloh -N'-naft-1-limet lonami
(Compuesto 11); 'H RMN (DMSO): 8,53 (t, J = 5HZ, 1H), §,43 (t, J =
6Hz, 1H), 8, 04 (m, 1H), 7,94 (M, 1H), 7,86 (d, J = 8HZ, 1H), 7,5 (M, 4H),
4,85 (dd, J = 6,15Hz, 1H), 4,65 (dd, J = 5, 15HZ, 1H), 4,12 (d, J = 3Hz,
2H), 3,3 (M, 1H), 1,6 (M, BH), 1,0 (m, 5H); MS (Mm/e) = 378,18, P. M.
377,18;

N- -2-Cl Il Il-N"- e I [ (Compuesto

12); 'H RMN (DMSO): 10,24 (s, 1H), 8, 75 (S, 1H), 8, 54 (t, J = 5HZ, 1H),

\oT
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8,29 (d, J = 5HZ, 1H), 8,04 (d, J = 7Hz, 1H), 7,36 (M, 1H), 4,13 (d, J =
5HZ, 2H), 3,49 (t, J = 7HZ, 1H), 1,7 (M, 7H), 1,1 (M, 4H), 0,9 (m, 2H); M5

(m/e) = 314,91;

-Cl - -N',N'- I 1
(Compuesto 13); *H RMN (DMSO): 8,50 (t, J = 4Hz, 1H), 4,09 (M, 2H},
3,63 (t, J = 7Hz, 1H), 3, 2 (M, 2H), 3,05 (M, 2H), 1,9 (M, 2H), 1, 6 (M,
7H), 1,1 (m, 4H), 0,8 {m, 14H); MS (m/e) = 350,08, P. M. 349,51;

(Compuesto 14); 'H RMN (DMSQ): 8, 45 (t, J = 5HZ, 1H), 4,1 (M, 3H},

3,55 (t, J = 7Hz, 1H), 3,46 (M, 1H), 1,6 (M, 7H), 1,27 (d, J = 7Hz, 6H),

1,11 (M, 10H), 0,85 (M, 2H); MS (m/e) = 321,99, P. M. 321,24;

{Compuesto 15); *H RMN (DMSO): 10,04 (s, 1H), 8,50 (t, J = 5HZ, 1H), 8,
35 (s, 1H), 7,88 (4, J = 9HZz, 1H), 6,80 (d, J = 9Hz, 1H), 4,13 (M, 2H),
3,81 (S, 3H), 3,44 (t, J = BHz, 1H), 1,7 (m, 7H), 1,1 (M, 4H), 0,91 (M, 2H);

MS (m/e) = 345,01, P. M. 344,18,

\o3J
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(Compuesto 16); 'TH RMN (DMSO): 8, 40 (t, J = 5HZ, 1H), 8, 07 (€, J
5Hz, 1H), 7,33 (d, J = 5Hz, 1H), 6,95 (M, 1H), 6, 87 (M, 1H), 4,10 (d, J =
5HZ, 2H), 3,3 (M, 3H), 3,21 (t, J = 7HZ, 2H), 1,6 (M, 7H), 1,1 (M, 4H),
0,85 (m, 2H); MS (m/e) = 348,09, P. M. 347,48;

N-Ci jl-2- xlimetl|-N'-(3-fenoxifeniim ml
(Compuesto 17); 'H RMN (DMSO): 10,1 (s, 1H), 8,45 (t, J = 5Hz, 1H),
7,41 (t, J = 8Hz, 2H), 7,33 (M, 3H), 7,16 (t, J = 7Hz, 1H), 7,03 (d, J =
8Hz, 2H), 6,73 (m, 1H), 4,1 (M, 2H), 3,42 (t, J = 7Hz, 1H), 1,6 (M, 7H),
1,1 (m, 4H), 0,85 (M, 2H); MS (M/E) = 406,04, P. M. 405,49;

- -2-Cici -N'-(4-nI i I
{Compuesto 18); 'H RMN (DMSO): 8,61 (t, J = 6HZ, 1H), 853 (t, J =
6HZ, 1H), 8,17 (d, J = 9HZ, 2H), 7,47 (d, J = 9Hz, 2H), 4,41 (d, J = 6HZ,
2H), 4,14 {d, J = 6Hz, 2H), 3,3 (M, 1H), 1,6 (M, 7H), 1,1 (M, 4H), 0,87
{m, 2H); MS (M/E) = 373,02, P. M. 372,42;.

N.N'- i meti|-2- xiime Ida (Compuesto 19); 'H

RMN (DMSO): 8,59 (t, J = 5HZ, 2H), 4,14 (d, J = 6Hz, 4H), 3,28 (¢, J = -

\oY
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8Hz, 1H), 1,6 (M, 7H), 1,1 (M, 4H), 0,86 (M, 2H); MS (m/e) = 276,99, P.

M. 276,34;

ilmalonamida (Compuesto 20); *H RMN (DMS0): 9,28 (s, 1H), 8,57 (t, J
= 6Hz, 1H), 7,21 (d, J = 8HZ, 1H), 7,05 (t, J = 8Hz, 1H)}, 6,90 (4, J =
7Hz, 1H), 4,16 (d, J = 6Hz, 2H}, 3,49 (t, J = 7Hz, 1H), 2,7 (M, 2H), 2,5
(m, 2H), 1,7 (M, 11H), 1,1 (M, 4H), 0,91 (M, 2H); MS (Mm/e) = 368, 04, P.

M. 367,48;

{Compuesto 21); 'H RMN (DMSO): 8,49 (m, 1H), 8,40 (t, J = 6Hz, 1H),
8,00 (t, J = 5Hz, 1H), 7,68 (dt, J = 2,8Hz, 1H), 7,2 (M, 2H), 4,09 (d, J =
6Hz, 2H), 3,42 (M, 2H), 3,17 (t, J = 8Hz, 1H), 2,85 (t, J = 7Hz, 2H), 1,6
(m, 7H), 1,07 (m, 4H), 0,83 (M, 2H); MS (m/e) = 343,04, P. M. 342,44;

oxoproplonamida (Compuesto 22); *H RMN (DMSO): 8,73 (t, J = 5HZ,
1H), 8,06 {d, J = 8Hz, 1H), 7,24 (d, J = 7Hz, 1H), 7,15 (t, J = 7HZ, 1H),
7,00 (t, J = 7Hz, 1H), 4,15 (d, J = 5HZ, 2H), 4,1 (M, 2H), 3,66 (L, J =

\o§~
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7Hz, 1H), 3,14 (m, 2H), 1,6 (M, 7H), 1,1 (m, 4H), 0,91 (M, 2H); MS (M/E)

= 340,07, P. M. 339,19;

oxopropionamida (Compuesto 23); 'H RMN (DMSO): 8,64 (t, J = 5Hz,
1H), 7,15 (s, 4H), 4,65 (M, 2H), 4,11 (£, J = 6Hz, 2H), 3,77 (M, 2H), 2,8
(m, 2H}, 1,7 (M, 7H), 1,1 (M, 4H), 0,89 (M, 2H), 3,54 (M, 1H); MS (M/E) =

354,05, P. M. 353,46;

-Cl 1I-2,N’- | il ilmal ida (Compuesto 24); 'H
RMN (DMSO): 8,34 (t, J = 5Hz, 1H), 7,93 (t, J = 5Hz, 1H), 4,09 (d, J =

6Hz, 2H), 3,23 {dd, J = 7,9HZ, 1H), 3,0 Im, 1H), 2,8 (M, 1H), 1,6 Im,
12H), 1,4 (m, 1H), 1,1 (M, 7H), 0,86 (M, 4H); MS (m/e) = 334,00, P. M.

333,47,

ian il-2- xIl -N'-92- ihm ida
(Compuesto 25); *H RMN (DMSO): 8, 44 (t, J = 5Hz, 1H), 8,27 (t, J =
6Hz, 1H}, 7,24 (dt, J = 2,7Hz, 1H), 7,10 (dd, J = 2,7Hz, 1H), 6,96 (d, J
= 7Hz, 1H), 6,88 (dt, J = 7, LHZ, 1H), 4,30 {dd, J = 6,16HZ, 1H), 4,20

\Yo/4
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{dd, J = 5,16Hz, 1H), 4,12 (d, J = 6Hz, 2H), 3,79 (s, 3H), 3,3 (M, 1H), 1,6
(m, 7H), 1, 1 (m, 4H), 0,85 (M, 2H); MS {m/e) = 358,03, P. M. 357,45;

N-CI. ji-2-cicl -N'-{(1-feniieti
(Compuesto 26); 'H RMN (DMSQ): 8,25 (m, 1H), 7,4 (m, 5H), 4,02 (m,
2H), 3,18 (s, 3H}, 3,25 (m, 1H}, 1,6 (M, 7H), 1,1 (m, 4H), 0,7 (M, 2H); MS

(m/e) = 328, 08, P. M. 327,42;

- -N'-clan l-2-ci iimetil-N-metiimalonami
(Compuesto 27); 'H RMN. (DMSO): 8,62 (m, 1H), 7,3 (m, 5H), 4,5 (m,
2H), 4,43 (d, J = 6Hz, 2H), 3,7 (M, 1H), 2,93 (5, 3H), 1,6 (M, 7H), 1,1 (M,
4H), 0,88 (M, 2H); MS (m/e) = 342,09, P. M. 341,45;

({Compuesto 28); 'H RMN (DMSO): 8,6 (t, 1H), 8,5 (t, 1H), 8,1 (M, 2H),
7,6 (m, 2H), 4,1 (M, 2H), 1,6 (M, 7H), 1,1 (M, 4H), 0,8 (M, 2H); MS (M/e)
= 373,07, P. M. 372,42;
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N- -2- il-N'-(4-m i ilm mi

(Compuesto 29); 'H RMN (DMSO): 8,42 (t, ] = 5HZ, 1H), 8,38 (t, J =
6HZ, 1H), 7,14 (d, J = 9Hz, 2H), 6,86 (d, J = 9Hz, 2H), 4,25 (dd, J = 6,
15HZ, 1H), 4,15 (dd, J = 7,16Hz, 1H), 3,71 (s, 3H), 3,27 (t, J = 8Hz, 1H),
1,6 (M, 7H), 1,1 (m, 4H), 0,84 (M, 2H), 4,11 (d, J = 6Hz, 2H); MS (M/E) =

356,97, P. M. 357,45;

(Compuesto 30); 'H RMN (DMSO): 10,14 (s, 1H), 8,48 (t, 1H), 8,03 (s,
1H), 7,75 (d, 1H), 7,54 (d, 1H), 7,35 (m, .2H), 4,12 {d, 2H), 3,4 (t, 1H), 1,6
(m, 7H), 1,1 (m, 4H), 0,9 (M, 2H), 3,29 (S, 3H); MS (m/e) = 357,11, P. M.

356,42;
N-cianometil-2-ciclohexiimetil-N'-pirid-3-lIimetiimalonamida

(Compuesto 31); 'H RMN (DMSO0): 8,4 (m, 4H), 7,55 (d, 1H), 7,25 (dd,
1H), 4,28 (dd, 1H), 4,18 (dd, 1H), 4,05 (d, 2H), 3,2 (M, 1H), 1,6 (M, 7H),
1, 01 (M, 4H), 0,78 (M, 2H); MS (M/E) = 329,03, P. M. 328,41;

-(4-car -N'-Clano fl-2-ciclohexI jimaionami

(Compuesto 32); 'H RMN (DMSO): 10,22 (s, 2H), 8, 50 (t, J = 6Hz, 1H),

\0g&
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7.83 (d, J = 9HZ 2H), 7,64 (d, J = 9Hz, 2H), 7,52 (5, 1H), 4,13 d, J =

6Hz, 2H), 3,48 (t, J = 7Hz, 1H), 1,7 (M, 7H), 1,1 (M, 4H), 0,9 (M, 2H); MS

{m/e) = 357,04, P. M. 356,42;

limetiimalonamida (Compuesto 33); 'H RMN (DMSOQ): 8,38 (t, J = 5HZ,
1H), 7,98 (t, J = 4Hz, 1H), 4,10 (d, J = 6Hz 2H), 3,8 (M, 2H), 3,6 (M, 1H),
3,2 (m, 4H), 1,8 (m, 3H), 1,6 (m, 7H), 1,1 {m, 4H), 0,85 (M, 2H); MS (m/e)

= 322,02, P. M. 321,41;

oxoproplonamida (Compuesto 34); *H RMN (DMSO): 8,5 (m, 1H), 7,35
{m, 1H), 7,2 (M,,4H), 4,1 (m, 2H), 3,82 (dd, 1H), 2,78 (t, 1H), 2,72 (¢, 1H),
2,59 (M, 1H), 1,8 (M, 2H), 1,5 (M, 7H), 1,0 (M, 4H), 0,7 (M, 2H); MS (M/€)

= 354,02, P. M. 353,46;

(Compuesto 35); 'H RMN (DMSO): 8, 41 (t, J = 5HZ, 1H), 4,09 (d, ] =
5HZ, 1H), 3,56 (t, J = 7Hz, 1H), 2,86 (5, 3H), 1,6 (M, 7H), 1,31 (s, 9H), 1,1
(m, 4H), 0,8 {(m, 2H); MS (M/E) = 308, 04, P. M. 307,43;
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(Compuesto 36); '"H RMN (DMSO): 8, 5 (M, 1H), 4,10 (m, 2H), 3,60 {t, J
= 7Hz, 1H), 3,2 (m, 2H), 2,96 (S, 3H), 1,65 (M, 7H), 1, 45 (M, 2H), 1, 1

e P H L

{m, 4H), 0,8 (m, 5H); MS (m/e) = 294,02, P. M. 293,40;

DUt -2- lI-N- |
(Compuesto 37); 'H RMN (DMSO): 8,5 (m, 1H), 4,10 (d, J = 5HZ, 2H),
3,60 (t, 1H), 3,3 (M, 2H), 2,95 (5, 3H), 1,6 (M, 7H), 1,4 (m, 2H), 1, 1 (m,

6H), 0,8 {(m, 5H); MS (m/e) = 308,01, P. M. 307,43;

i (Compuesto 38); '"H RMN (DMSO): 8,55 {t, J = 5HZ, 1H), 4,11 (d, J =
7Hz, 2H), 3,62 (t, J = BHZ, 1H), 2,99 (s, 3H), 2,81 (S, 3H), 1,6 (M, 7H]), 1,
1(m, 4H}, 0,85 (M, 2H); MS (m/e) = 266,01, P. M. 265,18;

N-benzll-N'-Clanomet]l-2-(2-fenfisulfaniietilmalonamida (Compuesto
39); 'H RMN (DMSO): 8,56 (t, J = 6Hz, 1H), 8,49 (t, J = 6Hz, 1H), 7,3 (M,
10H), 4,29 (d, J = 6Hz, 2H), 4,14 (d, J = 6Hz, 2H), 3,40 (t, J = 7Hz, 1H),
2,86 (t, J = 8Hz, 2H), 2,05 (m, 2H); MS (M/E)} = 368,02, P. M. 367,14, y
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-(2-fenil niletl)-N-benzil-N'-ci t lopamid

(Compuesto 40); 'H RMN (DMSQ): 8,56 (t, J = 6Hz, 1H), 8,43 (L, J =
6Hz, 1H), 7,86 (d, J = 7HZ, 2H), 7,79 ({t, J = 5HZ, 1H}, 7,68 (, J = 8Hz,
2H), 7,25 (m, 5H), 4,26 (d, J = 6Hz, 2H), 4,13 {d, J = 6Hz, 2H), 3,36 (M,
1H), 3,19 (m, 2H), 2,00 (M, 2H); MS (m/e) = 400,04, P. M. 399,47;

N'-benzll-malonamida (Compuesto 41} 'H RMN (DMSO): 8,56 (d, J =
6Hz, 1H), 8, 2 (M, 1H), 8,0-7,5 (M, 9H), 7,3-7,1 (M, 5H), 5,3 (M, 1H), 4,24

(t, J = 6Hz, 2H), 3,41 (t, J = 7HZ, 1H}, 3,18 (M, 2H), 1,96 (M, 3H), 1,67
{m, 1H), 1,30 (M, 4H}, 0,82 (M, 3H); MS (Mm/e) = 576,27, P. M. 575,21; vy

N,N-bis-I(S)-1-{1-benzooxazol-2-Il-metanoil)-proplll-2-ciclohexiimetil-
malonamida (Compuesto 42) *H RMN (DMSO): 8,41 (d, J = 6Hz, 2H),

8,00 (d, J = 8HZ, 2H), 7,89 (d, J = 8Hz, 2H), 7,65 (t, J = 7HZ, 2H), 7,53
(t, J = BHZ, 2H), 5,19 (M, 2H), 3,42 (t, J = 8HZ, 1H), 1,98 (M, 2H), 1,74
(m, 2H), 1,52 (M, 7H), 0,94 (m, 10H), 0,77 (M, 2H); MS (m/e) = 572,26,

P. M. 573,4.
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EJEMPLO 6
Ensayo de Catepsina S

soluciones de los compuestos de ensayo en concentraciones
diversas fueron preparados en 10 ul de dimetiisulféxido (DMSO) y
juego diluidos en un amortiguador de ensavo (40 pl, que
comprende: MES, 50 mM (pH 6,5); EDTA, 2,5 mM; y NaCl, 100 mM). La
catepsina S humana (0,158 pmoles en 25 nl de amortiguador de
ensayo fue agregada a las dilusiones. Las soluciones de ensayo
fueron mezcladas durar_1te 5 a 10 segundos sobre una placa
agltadora cublerta e incubada durante 30 minutos a temperatura
amblente. Se agregd z-val-val-Arg-AMC (9 nMmoles en 256 nl de
amortiguador de ensayo) a las soluciones de ensayo Yy la hidrolisis
fue segulda espectrofotométricamente en (A 460 nm) durante 5
minutos. Las constantes de Inhibiciéon aparentes (K) fueron
calculadas para las curvas de progreso de enzima usando modelos

matematicos estandar.
EJEMPLO 7

Ensayo de Catepsina B

\\Z
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Las soluclones de los compuestos de ensayo en concentraclones
varladas fueron preparadas en 10 ul de dimetilsulféxido (DMSO) Y
luego diluidas en un amortiguador de ensayo (40 pul, que
comprende; &cldo  N,N-bis(2-hidroxietlh-2-aminoetanosulfénico
(BES), 50 mM (pH 6); monolaurato de polioxietllenesorbitan, 0,05%;
y ditlotreltiol (DTT), 2,5 mM). La catepsina B humana (0,025 pmoles
en 25 ul de amortiguador de ensayo) se agreg6 a las dilusiones. Las
soluciones de ensayo fueron mezcladas durante 5 y 10 segundos
sobre una placa agltadora, cublerta e incubada durante 30
minutos a temperatura a_mbiente. Se agregé Z-FR-AMC (20 mmoles
en 25 pl en amortiguador de ensayo) a las soluciones de ensayo v
la hidrélisis fue seguida espectrofotométricamente en (a 460 nm)
durante 5 minutos. Las constantes de Inhibicién aparentes (k)
fueron calculadas a partir de las curvas de progreso de la enzima

usando modelos matematicos estandar.
EJEMPLO 8

Ensayo de Catepsina K

\\2
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Las soluciones de los compuestos de ensayo en concentraciones
variadas fueron preparadas en 10 ul de dimetilsulféxido (DMSO} Y
luego diluidas en el amortiguador de ensayo (40 pul, que
comprende: MES, 50 mM (pH 5,5); EDTA, 2,5 mM; y DTT, 2,5 mM). Se
agregé la catepsina K humana (0,0906 pmoles en 25 ul de
amortiguador de ensayo) a las diluslones. Las soluciones de ensayo
fueron mezcladas durante 5 a 10 segundos en una piaca agitadora,
cublertas e Incubadas durante 30 minutos a temperatura
amblente. Se agregé ZzZ-Phe-Arg-AMC (4 nMoles en 25 ul de
amortiguador de ensayo) a las soluclones de ensayo y la hidrolisis
fue seguida espectrofotométricamente en (» 460 nm) durante 5
minutos. Las constantes de inhibicién aparentes (K) fueron
calculadas a partir de las curvas de progreso de enzima usando

modelos matematicos estandar.
EJEMPLO 9
Ensayo de Catepsina L

Las soluciones de los compuestos de ensayo en concentraciones
variadas fueron preparadas en 10 ul de dimetlisuiféxido (DMSO) y

luego dlluidas en el amortiguador de ensayo (40 ul, que

\\\
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comprende: MES, 50 mM (pH 5,5); EDTA, 2,5 mM; y DTT, 2,5 mM). Se
agregd la catepsina L humana (0,05 pmoles en 25 ul de
amortiguador de ensayo) a las dllusiones. Las soluciones de ensayo
fueron mezcladas durante 5 a 10 segundos en una placa agitadora,
cubiertas e incubadas durante 30 minutos a temperatura
ambiente. Se agregd z-Phe-Arg-AMC (1 nMoles en 25 ul de
amortiguador de ensayo) a las soluciones de ensayo v la hidrolisis
fue seguida espectrofotométricamente en (A 460 nm) durante 5
minutos. Las constantes de Inhibicién aparentes (K) fueron
calculadas a partir de las curvas de progreso de enzima usando

modelos matemadaticos estandar.

Los compuestos de la invencldn fueron ensayados de acuerdo con
los ensayos anterlormente descritos para Ia Inhiblcién de proteasa
vy fueron observados en que exhibfan una actividad Inhibitoria
selectlva de catepsina S. por elemplo, los compuestos de la
Invencién se encontraron que inhibfan Ia actividad de ia proteasa
de catepsina S en concentraclones de por |0 menos 50 veces
menos que aquellas concentraciones requeridas para producir
una inhibicilén equiactiva de la actlvidad de la proteasa de

catepsina K. Las constantes de Inhlbicién aparente (K) para los
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compuestos de la Invencién, contra la catepsina S estuvieron en

rango entre cerca de 10" M a cerca de 107 M.
EJEMPLO 10

Formulaciones farmacéuticas representativas que contienen un

compuesto de Férmula l.

FORMULACION ORAL

Compuesto de Férmula | 10 - 100 mg
Monohldrato de Acldo Citrico 105 mg

Hidréxido de Sodlo 18 mg
Saborizante
Agua g.s.a 100 mi

FORMULACION INTRAVENOSA

Compuesto de Férmula | 0,1-10mg
Monohidrato de dextrosa Q.. para hacerla
Isoténica

Monohldrato de acido Citrico 1,05 mg
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Hidréxido de sodio 0,18 mg
Agua para Inyeccion a.s.a1,0mi
FORMULACION DE TABLETA
Compuesto de Formuila | 1%
Celulosa Microsristalina 73%
Acldo estesrico 25%

Sflice cololdal 1%

\\>
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REIVINDICACIONES

1. Un compuesto de Férmula I:

En la cual

X' @5 -NHC(RNRAX? 0 -NHX;

X* es clano, -CRNMR®X’, -CIR)MR®CF;, -C(R)MRICF,CF,R® -
CH =CHS(O),R®, -CIOICF,CIOINRSR®, -CIOICIOINR®R®, -C(OIC(OIORS, -
CIOICH,OR?, -CIOICH,N(R%SO,R®* 0 -C(OICIOIR®; en donde R® es
alquilo (C,,), arllo (G, alquilo (C,» 0 heteroarilo (G0 alquilo
(Coq); R® €5 hidrégenc o alquilo (C,¢); R’ es hidrégeno o alquiio

(C,s) Y R® €5 hidroxI o R’ y R juntos forman oxo; R® es

\\8
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hidrégeno, halo, alqullo (C.p), arilo (s, 2alquil .9 O

heteroarilo (C.,y alqullo (Co,);

X* comprende un aniilo heteromonociciico que contiene 4 a
6 miembros del anlilo o un sistema de anillo heterobiciclico
fusionado que contlene 8 a 14 4tomos miembros del anillo y
cualquler cetona carbociclica, iminocetona o tiocetona

derlvado de esta;

En donde dentro de R® X? o X* cuaiquier sistema de anillo
aliclclico o aromdtico puede ser sustitulda adiclonalmente
por 1 a 5 radicales Independientemente seleccionados de

alquilo (C,y), alqullideno (C,,), clano, halo, alquilo (C,,) halo-

sustitufdo, nitro, -X*NR'R'?, -X*‘NR'2C(O)R', -X°NR'C(O)OR",

X'NRCIOINR'R*2, -X'NR'C(NR')NR™R™, -X°OR", -X"SR"-’,
X'CIOJOR", -X*C(O)R", -X‘OC(OIR™, -X‘CIO)NR'R"?, -X'S(0),NR'?R"?, -

X'NR'’S(0),R'2,  -X'P(ONOR'MOR™,  O-X'OP(O)NOR'OR™,
XSNR'2C(OIR™, -X*S(OIR" v -X*S(0),R" y/0 1 radical seleccionado
de R, -X'ORY, -X'SRY, -X'SIOIR'™, -XS(O)R', -X‘CIORY, -
X*CIO)OR", -X*OCIOIR™, -X*NR™R™, -X°NR'*C(O)R™, -X*NR"2C(OIOR",
-“X‘CIOINR'?R"2, -X*S(0),NR™R'?, -X*NR'%5(0),R,,, X*NR™CIOINR"R™? y

\\9
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X*NR'™CINR'INR™R*?, en donde X' es un enlace o alquilo (Cyg);
R en cada ocurrencla independientemente es hidrégeno,
alqulio (C,), 0 alqullo {C, ¢ halo-sustituldo; R*™ es alquilo (C,4) O
alquilo (C,¢ halo-sustituldo; y R* es cicloalguilo (C,,9 alquilo
(C,o, hetero (C,,o cicloalquilo (Cyy alquilo, arilo (Ce4o) alqullo
(Co), Netero arilo (G5, 2lqullo (Cyy), bicicloarllo (Cg,y) alquilo
{Co! O hetero (Cq4o bicicloarilo (C,q alquilo;

R' es hidrégeno, halo o (C,, alqullo y R? se selecciona del
grupo que consiste de hidrégeno, clano halo, -X*NR'R™, -
X*NR'2C(O)R"?, -X*NR'2C{O)OR"?, -AX'NR'2CIOINR'2R?, -
X*NR'C(NR'NR'R"?, --X"OR", -X%SR", -X'C(OIOR'™, -X°C(O)R*?,

X'OC(OIR™?, -X'CIOINR™R', -X'S(O),NR'R™, -X'NR'>S(0),R',

X'PIO)OR'IOR™, -X'OP(OMOR'OR', -X*NR™C(O)R", -X'SIOR™,

X*S(0),R™, -R™, -X"OR™, -X*SRY, -X'SIO)R™, -X*S(0),R", -X*CIO)OR’,
X*CIO)OR™, -X‘OCIOIR™, -X*NR™R'2, X*NR?C(O)R", -X*NR™C(0)OR",
-X'CIOINR'R"?, -X*S(0),NRVR'?, -X*NR'*S(0),R", -XNR'?’C(O)NR'R"? y
XNR™CINR'INRYR™, en donde X*, R?, R™ y R" son como se
definié anteriormente; 0 R' y R? tomados juntos con el
atomo de carbono al cual tanto R' y R? estdn unidos forman
cicloalquileno (C,g 0 heterocicloalquileno(C,y); en donde

dentro de dicho R? cualquier heteroarilo, arllo, cicloalquilo,

\o
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heterocicloalquilo, cicloalquileno o heterocicloalquileno es
opclonaimente sustituldo con 1 a 3 radicaies
Independientemente seleccionados de alquilo (C,y),
alquildleno (C,,), clano, halo alquilo (C,g halo-sustituido,
nitro,  X*NR™R™,  -X'NR™CIOR™?,  -X'NR'C(OJOR"Z -
X'NR™?CIOINR'2R'?, -X'NR'C(NR'INR'IR'?, -X'OR™, -X'SR'?, -
X*CIO)OR", -X'C(O)R™2, -X"OC(O)R'2, -X'CIO)NR'2R"?, -X"S(0),NR'?R"?, -
XANR'25(0),R"2, -X*P(0)(OR™OR", -X*OP(OXOR')OR'2 -X*NR"C(OIR"?,
X'S(OIR®, -X‘S(0),RY y -X'C(OIRY, en donde X, R y R" son

como se definié anterlormente;

R® es -CIROIRYX®, en donde R® es como se defini6é
anterlormente y X° se selecclona de -X*NR'?R", -X*NR'*C(O)R"?, -
X*NR"C(0)OR", -X*NR'3C(O)NR'R"?, -X*NR*C(NR'ANR'R"2, -X*OR"?, -

X'SR'2, X'CIO)OR™, X'CIOR™2, -X'OC(OR™, -XC(O)NR'R",

X'S(OL,NR'R™,  -XNRYS(0),R"?, -XPIO)OR'JOR'™, -X'R™,

X‘OP(OMOR™OR™, -X'CIOIR®, -X*NR™C(OR®, -XS(OR" y

X*S(O),R™, -R", -X'OR", -X"SR™, -X'S(OIR", -X*S(0),R", -X*C(O)R,
XC(O)OR", -X*OC(O)R", -X*NR™R", -X*NR'C(O)R™, -X*NR'*C(0)OR",
-XC(OINRMR"?, -X*S(0),NRYR"?, -X*NR'?5(0),R", -X*NR'?C(O)INR"R" y
X'NR'C(NR'INRR™ en donde X!, R*?, R y R™ son como se

definié anteriormente;

\H\
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R* es -NR°R, -NR°R*", -NR°R" 0 -NR®CC(O)R" en donde R®, X* y R*
son como se definlé anteriormente y R*™ es hidrégeno,
alqullo -(C,e O -X°OR® en donde X°* es como se describid
anterlormente; o R® y R junto con el atomo de nitrégeno al
cual R® y R estdn unidos de hetero cicloalquilo (C,g), hetero

arllo (Cs) 0 hetero biclcloarllo (Ca.o);

Dentro de R® y R® cualquler sistema de anillos aromaticos
pueden ser sustituldos adiclonalmente por 1-5 radicales
Independientemente seleccionados de alquilo  (C,,),
alquilideno (C,y), ciano, halo, alqullo (C,,) halo-sustituido,
nitro, X'NR'?R™, X‘NR2C(O)R™, -X*NR'ZC(0)OR™, -
XNRC(OINR'R', -X'NR'¥C(NR)'2NR'R'™, -X°OR? -X'SR?, -
X‘CIO)OR'2, -X‘CIOIR™, -X*OC(O)IR™, -X'C(OINR'R"?, -X*S(0),NR'3R", -
X'NR'2S0),R"?, X'P(O)(OR'DOR™?, -X‘OP(O)(OR'OR"?, -
NX‘NR'?CIOIRY, -X'S(OIR®, -X'C(OIR" y -X*S(0),R™ y/0 1 radicai
selecclonado de -R™ -X'ORY, -X'SRY, -X'SIOIR', -X'S(O)R™, -
XC(OR™, -X‘CIO)JOR™, -X'OCIOIR™, -X‘NRR™, -X'NR'2C(O)R™, -
X'NRZC(O)OR'™ -X'C(O)NR'R', -X'S(O),NR'R'?, -X*NR'’S(O),R™, -
X'NR¥ZC(OINR™R"? y -X'NR'2CINR'INRYR'%; y dentro de R* v R

cualquler porcidn alifitica puede ser sustituida
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adicionalmente por 1-5 radicales independientemente
seleccionados de ciano, halo, nitro, -NR'R", -NR™C(OR*, -
NR™C(O)OR™, -NR™CIOINR'2R'?, -NR'’C(NR'INR'?R"?, -OR™, -SR", -
C0)0"?, -CIOR?, -OCOR'?, -<C(OINR'R'?, -S(O),NR'R', -
NR'?S(0),R"?, -PIO)(OR'20R", -OP(ONOR'30OR", -NR'*C(O)R"Y, -S(O)R"

Y - S(0),R™; en donde X!, R', R y R son como se describi6

anteriormente;

con la condicién de solamente una estructura de anillo
biclclica esta presente dentro qe R* ¥ R% v los derivados de
N-6xido, derivados de prodroga, derivados protegidos,
Isémeros !nhlbldorés Yy mezclas de Isomeros de estos; y las
sales farmacéuticamente aceptables y solvatos de tales
compuestos y los derivados de N-Oxido, derivados de
prodroga, derivados protegldos, Isémeros individuales y

mezclas de Isomeros de estos.

El compuesto de la Relvindicacién 1 en la cuali:

X' s -NHCRW(RX? 0 -NHX?;

\U3
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X? es clano, -ClO)®, -CIO)CF,, -CIO)CF,CF,R®, - CH=CHS(O),R®, -
C(O)CF,CIO)NR;R, -CIO)C(IOINR®R%; -C(QIC(IO)OR®, -C(OICH?ORS, -
C(O)CH,N(R%SO,R® 0 -C(OICIO)R®; en donde R° y R® son como se

describié anteriormente:

X* comprende un anllio heteromonociclico que contiene 4 a
6 dtomos y milembros del anillo o un sistema de anillo
heteroblclclico fuslonado que contiene 8 a 14 atomos
miembros del anlllo vy cualquler cetona carboxiclica,

Iminocetona o tiocetona derivada de este;

En donde dentro de R%, X 0 X* cualquier sistema de anillo
aliclclico o aromdtico puede ser sustituldo adicionalmente
por 1 a 5 radicales independientemente seleccionados de
alqulio (C;¢ 0 -X'OCIOIR*™ y/0 1 radical seleccionado de -R", -
X*CIO)R™ 0 -X'OCIO)R",

En donde X% Ry R¥son como se t_jescriblo anteriormente;
R' es hidrégeno o alquilo (C,9 Y R? es hidrégeno, -X‘OR™, (Cs..,)

heteroarll (C,e alqullo, (Cs. arll (C,y alquilo, (Cs.y) Clcloalquil
(Coe alqullo, (C,,p) heterocicloalqulil (C, e alquilo o alqullo (C,y);

2\
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0 R' y R? tomados juntos con el atomo de carbono al cual
ambaos R' y R? estdn unidos forman el cicloalquileno (C,g 0
heterocicloalquileno (C;g); en donde dentro de dicho R?
cualquler heteroarilo, ariio, cicloalquilo, heterocicloalquilo,
cicloalquileno o heterocicloalguileno estd opcionalmente
sustituldo con uno o mds radicales Independientemente

selecclonados de alqullo (C,¢ € hidrox};

RP e <CHX5, en donde X° en cada ocurrenclia
Independientemente se selecclona de -X*SR*, -X‘C(OINR'?R"?, -
XS(0),R", -X'C(O)R™, -X'SRY, -R“: X'S(0),R™, XR", -X'C(OIR", -
X*C(OINR'R"?, en doﬁde X4, R*?, R® y R son como se defini6

anterformente;

R* €5 -NR°R®, -NR°R™, -NR°R™ 0 -NR*X*C(O)R" en donde R®, X° y R™
son como se definlé anteriormente y R* es hldrégeno,
alquilo (C,9 O -X°OR* en donde X°* es como se describld
anteriormente; o R® y R* Juntos con el 4&tomo de nitrégeno
al cual R* y R*¥ estdn unidos forman hetero (C,,gcicloaiquilo,

hetero (Cs.,) arllo o hetero (Cg.,0) bicicloarilo;
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En donde dentro de R* y R* cualquier sistema de anillo
aliciclico o aromdtico puede ser sustituido adiclonaimente
por 1 - 5 radicales Independientemente seleccionados de
alquilo (C,,), clano, halo, nitro, alquilo (C,) halo-substituido, -
X*OR", -X*C(O)OR™, -X"CIOIR™, -X*C(OINR'?R"2, -X*NR'25(0),R"? y/0 1
radical seleccionado de -R™, -X"OR"™ y -XC(OINR"R'%; dentro de
R* y R' cualquier porcién allifdtica puede ser sustituida
adiclonalmente por 1 - 5 radicales independientemente
seleccionados de ciano; en donde X°, R*?, R* y R" son como
se describl6 anterlormente; con la condicion de que solo
una estructura de anllios blcrcllr‘:a estd presente dentro de R*
0 R% v los derlva.dos N-Oxido, derivados de prodrogas,
derlvados de prodrogas, Isémeros Individuales y mezclas de
Isémeros de estos: v las sles farmacéuticamente aceptables y
solvatos de tales compuestos y los derivados de N-6xido,
derivados de prodrogas, derivados protegidos, isémeros

Indlviduales y mezclas de estos isémeros.

El compuesto de l1a relvindicacion 2 en el cual:

X' es -NHC(R'MRX? 0 NHX",;
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X? es ciano, -C(O)X?, -CF;, -CF,CF,, (E}-2-benzenesulfonil-vinilo, 2-
dimetlicarbamoll-2,2-difluoro-acetllo, 1-benzlicarbamoil-
metanollo, 1-benzlloxi (oxalll), 2-benzlloxi-acetilo, 2-

benzenesuifonllamino-etanoll o 2-oxo-2-fenli-etanoll;

X* es 1H-benzoimidazol-2-llo, pirimidin-2-ilo, benzooxazol-2-
llo, benzotiazol-2-llo, piridazin-3-llo, 3-fenll-[1,2,4l0xadiazol-5-
llo, 3-etil-1,2,4l0xadlazol-5-llo, 2-metll-4-oxo-tetrahidro-furan-
3lo, 2-etil-4-oxo-tetrahidro-furan-3-llo,  4-oxo-1-{1-fenii-

metanoll)-pirrolidin-3-ll o (S)-2-acetoxi-4-oxo-azetidin-3-il;

R' es hidrégeno o metilo y R? es hidrégeno, metoximetilo,
alqulio (C, 9, fenetllo, tiofen-2-1l o 5-metil-furan-2-ilo, o (il R' y
R? tomados Juntos con el atomo de carbono al cual ambos R'
Y R? estdn unidos del cicloproplieno, tetrahidro-piran-4-ileno

0 metll-plperidin-4-lleno.

4. El compuesto de la relvindicaciébn 3 en el cual R3 se

selecciona de tlofene-2-suifoniimetilo, 3-cloro-2-fluoro-
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fenlimetanosulfoniimetilo, benzenesulfoniimetllo,
feniimetanosulfoniimetilo, 2-(1,1-dIfluoro-metoxi)-
fenlimetanosulfoniimetilo, 2-benzenesulfonil-etilo, 2-
(piridino-2-sulfonil-etilo, 2-(piridino-4-suffonih-etilo, 2-
fenilmetanosulfonil-etilo, oxi-piridin-2-
Iimetanosulfonlimetiio, prop-2-ene-1-sulfoniimetilo, 4-
metoxi-fenlimetanosulfonliimetilo, p-
toliimetilesutfonlimetlio, 4-cloro-
fenlimetanosulfoniimetiio, o-tollimetanosuifoniimetilio,

3,5-dimetil-fenlimetanosulfonilmetilo, 4-trifluorometil-

fenilmetanosulfonilmetilo, 4-trifluorometoxi-
fenlimetanosulfonlimetiio, 2-bromo-
fenlimetanosulfoniimetilo, piridin-2-

ilinotanosulfonllinetilo, pliridin-3-limetanosulfoniimetiio,

piridin-4-limetanosulfoniimetiio, naftalen-2-
limetanosulfoniimetiio, 3-metll-
fenilmetanosulfoniimetliio, 3-trifluorometil-
fenlimetanosuifoniimetilo, 3-trifluorometoxi-

fenlimetanosulfonilmetilo, 4-fluoro-2-trifluorometoxi-
fenilmetanosulfoniimetllo, 2-fluoro-6-trifluorometil-
fenlimetanosulfoniimetiio, 3-cloro-

fenilmetanosulfoniimetlio, 2-fluoro-



fenlimetanosulfonilmetilo,
fenyhnetanesulfoniimetilo,
fenlimetanosulfoniimetilo,
fenlimetanosulfoniimetilo,
fenlimetanosulfoniimetilo,
fenlimetanosuifoniimetlio,
fenlimetanosulfonlimetiio,
fenilmetanosulfoniimetlio,
fenlimetanosulfoniimetiio,
fenlimetanosulfonilmetllio,
fenlimetanosulfonlimetiio,
fenllmetanosulfo-nllmetlIo,
fenilmetanosulfoniimetlio,
fenlimetanosulfoniimetlio,
fenlimetanosulfoniimetilo,
fenlimetanosulfonlimetlilo,
fenlimetanosulfonilmetilo,
feniimetanosuifonlimetilo,
limetanosulfonlimetlio,

fenlimetanosulfonlimetiio,
fenlimetanosulfoniimetlio,

fenlimetanosulfoniimetilo,

2-trifluoro-

2-ciano-

4-terc-butll-
2-fluoro-3-metil-
3-fluoro-

4-fluoro-

2-cloro-

2,5-difluoro-
2,6-difluoro-

2, 5-dicloro-
3, 4-dicloro-
2-(1,1-difluoro-metoxi)-
2-ciano-

3-ciano-
2-trifluorometoxi-
2,3-dIfluoro-
2,5-difluoro-
bifenil-2-

ciclohexiimetllio, 3-fluoro-

3.4-difluoro-
2,4-dIfluoro-
2,4,6-trifluoro-
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fenlimetanosulfoniimetilo,
fenlimetanosulfoniimetilo,
fenlimetanosulfonlimetiio,
fenlimetanosulfoniimetilo,

fenlimetanosulfoniimetllo,

2,4,5-trifluoro-
2,3,4-trifluoro-
2,3,5-trifluoro-
2,5,6-trifluoro-

2-cloro-5-

trifluorometiifenlimetanosulfoniimetilo, 2-metll-propano-

1-sulfonilo, 2-fluoro-3-
trifluorometlifenilmetanosulfoniimetlio, 2-fluoro-4-
trifluorometilifenlimetanosulfonlimetilo, 2-fluoro-5-
trifluorometilfeniimetanosulfoniimetliio, 4-fluoro-3-

trifluorometiifeniimetanosulfoniimetilo, 2-metoxi-

fenlimetanosulfoniimetlio,
fenilmetanosulfoniimetllo,
fenlimetanosulfoniimetlio,
fenilmetanosuifoniimetilo,
fenilmetanosulfoniimetlio,
fenilmetanosulfonlimetlio,
limetanosulfonlimetiio,
[iImetanosulfoniimetilo,
iimetanosulfoniimetilo,
benzenesulfonlil-etiio,

benzenesulfonil-etllo,

3,5 bis-trifluocrometil-

4-difluorometox|-
2-difluorometoxi-
3-difluorometoxi-
2,6-dicloro-

bifenii-4-
3,5-dimetil-isoxazol-4-
5-cloro-tiofen-2-
2-14-(1,1-difluoro-metoxi)-
2-12-(1,1-difluoro-metoxi)-

2-13-(1,1-dIfluoro-metoxi)-

\30
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benzenesulfonill-etlio, 2-4-trifluorometoxi-
benzenesulfonli-etilo, 2-(3-trifluorometoxi-
benzenesulfonil-etilo, 2-(2-trifluorometoxi-
benzenesulfonli-etllo, (clanometil-metli-carbamoll)-

metilo, butllo, bifenll-3-limetilo, 2-oxo-2-pirrolidin-1-il-
etilo, 2-benzenesulfonil-etllo, isobutilsulfaniimetilo, 2-
fenlisulfanli-etilo, cyclohexlimetanosulfoniimetilo, 2-
clclohexil-étanesulfonilo, benzllo, naftalen-2-ilo,
benziisuifaniimetiio, 2-trifluorometil-benzlisulfaniimetiio,
5-bromo-thiofen-2-limetlio, fenilsulfanii-etll Y

clcloproplimetanosulfoniimetil.

. El compuesto de [a reivindicacibn 4 en que R* se

selecciona de fenilamino, benzilamino, 4-fenoxi-
fenllamino, fenetilamino, 3-fenii-propilamino, morfolin-4-
llo, ciclohexilamino, naftalen-1-limetll-amino, piridin-3-
llamino, 6-metoxi-piridin-3-ilamino, diisobutilamino, 4-
nitro-benzilamino, 2-tiofen-2-ll-etilamino, 3-fenoxi-
fenllamino, cianometll-amino, (piridin-3-limetih-amino,
5,6,7,8-tetrahidro-naftalen-1-ilamino, '2-piridin-2-ll-
etilamino, 2,3-dihldro-indol-1-ilo, 3,4-dihidro-1H-

Isoquinolin-2-ilo, ciclohexiimetil-amino, 2-metoxi-

\3)
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benzllamino, 1-fenil-etilamino, (piridin-4-limetili-amino,
benzil-metil-amino, 3-nitro-benzilamino, 4-metoxi-
fenllamino, 3-carbamoll-fenilamino, 4-carbamoil-
fenilamino, {tetrahidro-furan-2-ilmetih-amino, 3,4-dihidro-
2H-quinolin-1-lio, dimetilamino, butlimetilamino,
dilsopropilamino, propilmetilamino, 1-(benzooxazol-2-

carbonil-propllamino e isobutlimetliamino.

. El compuesto de la reivindicaclén 5 seleccionado del
grupo que consiste de: 6. 2-butll-N-cianometil-N'-fenil-
malonamdle;  'N-cianometil-2-ciciohexilinetl-N-  fenil-
malonamida; N-clanometli-2-ciciohexlimetil-N-fenetil-
malonamida;  N-clanometlil-2-ciclohexiimetil-N‘-piridin-4-
limetil-malonamida; N-1-(benzooxazole-2-carbonib-3-fenii-
propll-N'-benzii-2-ciclohexiimetil-malonamida; N-
cianometil-N-ciclohexil-2-ciciohexiimetil-malonamida;  N-
benzll-N-clanometli-2-ciclohexlimeti-malonamida; N-
cianometli-2-ciclohexiimetil-N<4-fenoxI-fenl)-malonamida;
N-clanometil-2-ciclohexiimetli-N- (3-fenll-propil)-
malonamida; N-clanometil-2-ciclohexiimetil-3-morfolin-4-ii-
3-0x0-propionamlida; N-clanometil-2-ciclohexilmetil-N-

naftalen-1-ilmetll-malonamida; N-Cianometli-2-

\D—
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ciclohexlimetll-N-piridin-3-il-malonamida; N-clanometil-2-
clclohexlimetli-N',N'-dlisobutil-malonamida; N-cianometil-
2-ciclohexlimetil-N',N'-dilsopropll-malonamIida; N-
cianometlil-2-ciclohexilmetll-N'-{6-metoxi-piridin-3-1)-
malonamida; N-clanometii-2-ciclohexiimetil-N'-(2-tiofen-2-
il-etill-malonamida; N-cianometll-2-ciclohexlimetil-N'-(3-
fenoxi-feni-malonamida; N-clanometli-2- ciclohexilmetli-
N'-(4-nitro-benzll-malonamida; N,N"-bls-clanometil-2-
ciclohexiimetil-maionamida; N-clanometli-2-
clclohexlimetil-N'-(5,6,7,8-tetrahidro-naftalen-1-il)-
malonamida; N-cianometiI-é-clclohexilmetiI-N-(2-plrldln-2-
Il-etil-malonamida;  N-clanometil-2<iclohexiimetil-3-(2,3-
dihidro-indol-1-l1}-3-0xo-proplonamida; N-Cianometil-2-
ciclohexiimetil-3-(3,4-dIhidro-1H-Isoquinolin-2-il-3-oxo-
proplonamida; N-clanometll-2,N'-bis-ciclohexilmetil-
malonamida;  N-clanometlil-2-ciclohexiimetil-N-(2-metoxi-
benzi-malonamida;  N-clanometli-2-ciclohexiimetil-N-(1-
fenil-etll-malonamida; N-benzil-N-clanometii-2-
ciciohexiimetll-N-metil-malonamida; N-clanometil-2-
ciclohexiimetll-N'-(3-nitro-benzill-malonamida; N-
clanometil-2-cliohexiimetil-N'-4-metoxi-benzih-

malonamida; N-(3-carbamoil-fenil-N-clanometli-2-

\33
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ciciohexyimetil-malonamida; N-cianometii-2-
ciclohexiimetll-N'-pIridin-3-limetil-malonamida; N-(4-
carbamolifenlii-N-clanometll-2-ciclohexiimetiimalonamida;
N-clanometli-2-ciclohexiimetlil-N-tetrahidrofur-2-
iimetlimalonamida; N-clanometil-2-clclohexilmetll-3-(3,4-
dihidro-2H-quinolin-1-1)-3-oxopropionamida; N-terc-butli-
N'-cianometll-2-ciclohexilmetll-N-metiimalonamida; N-
clanometil-2-ciclohexiimetll-N'-metil-N'-proplimalonamida;
N-butil-N'-cianometil-2-ciclohexlimetli-N-metilmalonamida;
N-clanometlI-2-c|c|ohexvhne!:ll-N',N'- dimetilmaionamlida;
N-benzil-N-clanometil-2-(2-fenlisulfaniletilmalonamida; 2-
(2-feniIsuIfonlIetli)-N-benziI-N'-cianometllmalonamida; 2-(2-
benzenesulfonil-etiD-N-I(S)-1-(1-benzooxazol-2-il-metanoil)-
pentlil-N-benzll-malonamida; N,N‘-bis-1(S}-1-(1-benzooxazol-
2- ll-metanoll-proplil-2-cicilohexiimetil-malonamida; y los
derivados N-Oxido, derlvados de prodroga, derivados
protegidos, isémeros individuales y mezclas de Isémeros
de estos; y sales farmacéuticamente aceptables y solvatos
de tales compuestos y los derivados N-Oxido, derivados
de prodrogas, derilvados protegidos, isémeros

individuales y mezcias de Isémeros de estos.

\34
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7. Una composiclén farmacéutica comprende una cantidad

terapéuticamente efectiva de un compuesto de ia
reivindicaciébn 1 en comblnacién con un excipiente

farmacéuticamente aceptable.

. Un método para tratar una enfermedad en un animal en
el que I1a Inhibiclén de la Catepsina S puede prevenir,
Inhiblr o aminorar Ia patologia y/o sintomatologia de la
enfermedad, que el método comprende administrar al
animal una cantidad terapéuticamente efectiva del
compuesto de -la relvindicacién 1 o un derivado de N-
6xido o Isémero Individual o0 mezcla de Isdmeros de
estos; o sales farmacéuticamente aceptabies y solvatos de
tales compuestos y los derivados N-6xido, derivados de
prodrogas, derivados protegidos, isémeros Iindividuales y

mezclas de isémeros de estos.

. El uso de un Compuesto de la Reivindicaclén 1 en la
fabricaclén de un medicamento para tratar una

enfermedad en un animal en el que la actividad de la

\3§
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catepsina S contribuye a la patologfa y/o sintomatologia

de la enfermedad.

10.Un proceso para preparar un compuesto de Férmuia i:

{(A) hacer reaccionar un compuesto de Formula 2:

con un compuesto de férmula NH,CR'R®?, en los cuales R',
R? R*, R* vy X? son segln se definlé en el resumen de la

Invenclon para la Férmula I; o

(B) hacer reacclonar un compuesto de Férmula 2 con un
compuesto de Férmula NH.X?, en el cual R?, R* y X® son segun

se describld en el resumen de [a Invencién para la Férmula |;

Y
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(©) convertir opcionalmente un compuesto de Formula | en una

sal farmacéuticamente aceptable;

(D) convertir opclonaimente una forma de sal de un compuesto

de Formula | a una forma no saling;

(E} convertir opcionalmente una forma no oxldada de un

compuesto de Férmula | en un N-6xido farmacéuticamente

aceptable;

(F) convertir opcionaimente una forma N-Oxlde de un

compuesto de FGrmula | en su forma no oxidada;

(C) resolver opcionaimente un isémero individual de un

compuesto de Férmula | a partir de mezcla de isémeros;

(H) convertir opclonaimente un compuesto no derivado de

Férmula | en un derivado farmacéuticamente de prodroga;

Y

{h convertir opclonaimente un derlvado de prodroga de un

compuesto de Férmula | en su forma no derivada.

\ X,
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NOVEL COMPOUNDS AND COMPOSITIONS AS CATHEPSIN INHIBITORS

THE INVENTION

5 This Application relates to compounds and compositions for treating diseases
associated with cysteine protease activity, particularly diseases associated with activity of
cathepsin S.

DESCRIPTION OF THE FIELD
10
Cysteine proteases represent a class of peptidases characterized by the prescnce 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, e.g., as a result of increase expression or enhanced activation, however, may

15 have pathological consequences. In this regard, certain cysteine proteases are associated

with 8 number of disease states, including arthritis, muscular dystrophy, inflammation,

‘: tumor invasion, glomerulonephritis, malaria, periodontal disease, metachromatic

; leukodystrophy and others. . An increase in cathepsin S activity contributes {o the
pathology and/or symptomatology of a number of diseases. Accordingly, molecules that

20 . inhibit the activity of cathepsin S protease are useful as therapeutic agents in the treatment
of such diseases.
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SUMMARY OF THE INVENTION

This Application relates to compounds of Formula I:
Rl

R x!

5 inwhich:

X' is -NHCRHRHX? or -NHX;

Xis cyaﬁo, -CRHRHX?, -CRHRNCF,, -CRHR"CF,CF,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*SO,R? or -C(0)C(O)R?; wherein R is (C,,)alkyl, (C;.,o)aryl{Cy Jalkyl or

10 (C, g heteroaryl(C, Jalkyl; R¢ is hydrogen or (C, Jalkyl; R’ is hydrogen or (C, Jalky! and
R® is hydroxy or R’ and R’ together form oxo; R® is hydrogen, halo, (C,.)alkyl.
(Cs.i)aryl(Cogalkyl or (Cs, o)heteroaryl(C, Jalkyl;

X® comprises a heteromonocyclic ring containing 4 to 6 ring member atoms or a

; fused heterobicyclic ring syst’em"containing 8 to 14 ring member atoms and any

15  carbocyclic ketone, iminoketone or thioketone derivative thereof;

wherein within R*, X? or X® any alicyclic or aromatic ring system may be
substituted further by 1 to 5 radicals independently selected from (Cioalky),
(Cigalkylidene, cyano, halo, halo-substituted(C,,)alkyl, nitro, -X'NR"R",
-X"'NR"C(O)R':, -K‘NR”C(O)OR“, -X‘NR“C(O)NRHR", -X‘NR“C(NR")NR“R“,

20 -X'OR"%, -X'SR%? -X'C(O)OR", -X'C(O)R" -_E_K‘OC(O)R“, -X‘C(O)NR"R",
X'S(O),NR"R", -X‘NRYS(O)R”, -X'P(ONOR*OR", -X'OP(OXOR™ORY,
-X'NRC(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(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“ -}C‘C(O)NR"R" -X'S{(0),NR"R", -X'NR"S(O),R",

25 -X'NR“C(O)NR“R" and -X'NR"*C(NR")NR"R", wherein X* is a bond or (C, Jalkyl; R*
at each occurrence independently is hydrogen, (C, Jalkyl or halo-substituted(C, Jalkyl; R™
is (C,galkyl or halo-substituted(C, Jalkyl; and R™ is (C,,,)cycloalkyl(C,oalkyl,



10

15

20

25

30

WO 02198406 PCT/USN2/ 17922

hetero(C,.o)cycloalkyl(Cooalkyl,  (Cparyl(Cogalkyl,  hetero(C,,,)aryl(Cos)alkyl,
(Cs..0)bicycloaryl(C, Jalkyl or hetero(C, o bicycloaryl(C, Jalkyl;

R' is hydrogen, halo or (C,s)alkyl and R? is selected from a group consisting of
hydrogen, cyano, halo, -X‘NR"R", -X‘NRC(O)R", -X‘NR"C(O)OR",
-X'NRC(O)NRYR™, -X'NR“C(NR'")NR"R"?, -X'OR'}, -X'SR"?, -X'C(O)ORY,
-X‘C(O)R"”, -X'OC(O)R™?, -X'C(O)NRMRP, -X'S(O),NRR" -X'NR"S(O),R",
-X*P(O)(OR™)OR", -X*OP(O}(OR)OR™, -X*NR"C(O)R", -X*S(O)R", -X*S(O),R",
-RY, -X'ORY, -X‘SRY, -X'S(O)RY, -X'S(O);RY, -X'C(O)R", -X*C(O)OR™, -X‘OC(O)R",
-X‘NR"RY, -X*NRC(O)RY, -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'Y)NR"“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, Jcycloalkylene or (C, g)heterocycloalkylenc; wherein
within said R* any heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or
heterocycloalkylene is optionally substituted with 1 to 3 radicals independently sclected
from (C,Jalkyl, (C,¢alkylidene, cyano, halo, halo-substituted(C, )elkyl, nitro,
X'NRPR?,  .X'NRPC(O)R”,  -X'NR"C(O)OR?,  -X‘NRC(O)NR'R",
-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", -X'S(O)NR"RY,  -X'NR"“S(O),R"?, -X'P(O)(OR'HOR",
-X'OP(O)(OR')OR", -X*'NR"C(O)R", -X*S(O)R", -X*S(0),R" and ~X"'C(O)R", wherein
X', R"” and R" are as defined above;

R’ is -CR*)(R%X?, wherein R® is as defined sbove and X° is selccted 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", -X*SR"?, -X‘C(0O)OR", -X‘C(O)R", -X‘OC(O)R",
-X'C(O)NR"R™, -X'S(O),NR"R" -X'NRS(O),R"?, -X'P(O)(OR')OR", -X'R",
-X'OP(0)(OR™OR", -X*‘C(O)R", -X*NR"’C(O)R", -X*S(O)R" and -X'S(0),R", -R",
-X'ORM, -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),NR"R",
-X*NRUS(Q),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*is -NRR%, -NRR™, -NR'R" or ~NR*X*C(O)R" wherein R%, X® and R'* are
as described above and R" is hydrogen, -(C, Jalkyl or -X*OR® wherein X is as described
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above; or R* and R" together with the nitrogen atom to which R® and R'* are attached form
hetero(C,.,;)cycloalkyl, hetero(C, ,o)aryl or hetero(C, ,,)bicycloaryl;

wherein within R’ and R* any alicyclic or aromatic ring system may be substituted
further by 1-5 radicals independently selected from (C, Jalkyl, (C, )alkylidene, cyano,
halo, halo-substituted(C, Jalkyl, nitro, -X*NR"?R"?, -X*NR"*C(O)R", -X'NR*C(O)OR",
-X'NR”C{O)NRYR", -X'NRC(NR)NR"R", -X'OR", -X'SR"? -X'C(O)OR",
-X'C(O)R?, -X'OC(O)R"?, -X'C(ONR“R"®, -X'S(O),NR"R', -X‘NR"S(O),R".
-X'P(O)}(OR"™)ORY, -X*OP(O)(OR™OR"?, -X*NRC(O)R", -X*S(O)R", -X*C(O)R" and
-X*S(O),R" and/or 1 radical selected from -RY, -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)ORY, -X*‘C(O)NR"“R", -X'S(Q),NR"“R"?, -X'NR"$(0),R",
-X'NR“C(O)NR"“R" and -X*NR’C(NR')NR"“R'}; and within R’ and R* any aliphatic
moiety may be substituted further by 1-S radicals independently selected from cyano, halo,

. m'l:ro, -NR“R“, 'NR“C(O)R.“, _NRHC(O)ORII. _NRIIC(O)NRI!RII' _N-Ruc(NRl'.'.)NRI!RII'

-OR%, -SR"%, -C(O)OR", -C(O)R®, -OC(OR?, -C{ONR"R", -S(O),;NR"R",
-NR™S(0),R", -P(O}OR™)OR", -OP(O)(OR")OR" -NR"C(O)R", -S(O)R" and ~
S(O),R¥; wherein X*, R"?, R” and R" are as described above;

with the proviso that only oné bicyclic ring structure is present within R’ or R*; and
the N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers and
mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates (e.g.
hydrates) of such compounds and the N-oxide derivatives, prodrug derivatives, protected
derivatives, individual isomers and mixtures of isomers thereof.

A second aspect of the invention is a pharmaceutical composition which contains
a compound of Formula I or a N-oxide derivative, individual isomer or mixture of isomers
thereof, or a pharmaceutically acceptable salt thereof, in admixture with one or more
suitable excipients.

A third aspect of the invention is a method for treating a disease in an animal in
which inhibition of cathepsin S can prevent, inhibit or ameliorate the pathology and/or
symptomatology of the disease, which method comprises administering to the animal a
therapeutically effective emount of compound of Formula T or a N-oxide derivative,
individual isomer or mixture of isomers thereof; or a pharmaceutically ecceptable salt

W
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thereof.

A fourth aspect of the invention is the processes for preparing compounds of
Formula I and the N-oxide derivatives, prodrug derivatives, protected derivatives,
individual isomers and mixtures of isomers thereof; and the pharmaceutically acceptable

salts thereof.

DETAILED DESCRIPTION OF THE INVENTION

Definitions:
Unless otherwise stated, the following terms used in the specification and claims

are defined for the purposes of this Application and have the following mcanings.

"Alicyclic" means a moiety characterized by arrangement of the carbon atoms in
closed non-aromatic ring structures having properties resembling those of aliphatics and
may be saturated or partially unsaturated with two or more double or triple bonds.

"Aliphatic" means a moiety characterized: by a straight or branched chain
amangement of the constituent carbon atoms and mey be saturated or partially unsaturated
with two or more double or triple bonds. -

“Alkyl" represented by itself means a straight or branched, saturated or unsaturated,
aliphatic radical having the number of carbon atoms indicated (e.g., (C,.;)alky! includes
methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, fert-butyl, vinyl, allyl,
1-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methylallyl, ethynyl,
1-propynyl, 2-propynyl, and the like). Alkyl represented along with another radical (e.g.,
as in arylalky!l) means a straight or branched, saturated or unsaturated aliphatic divalent
radical having the munber of atoms indicated or when no atoms are indicated means a bond
(e.g., (Cqio)aryl(Cyy)alkyl includes phenyl, benzyl, phenethyl, 1-phenylethyl
3-phenylpropyl, and the like).

"Alkylene”, unless indicated otherwise, means a straight or branched, saturated or
unsaturated, aliphatic, divalent radical having the number of carbon atoms indicated (e.g.,
(C,oalkylene includes methylene (-CH,-), ethylene (-CH,CH,-), trimethylene
(-CH,CH,CH,-), tetramethylene (-CH,CH,CH,CH,-) 2-butenylene (-CH,CH=CHCH,-),

o NPy

\13



L P

WO 02098406 PCTIUSY/ 17922
2-methyltetramethylene (-CH,CH(CH,)CH,CH,-), pentamethylene
(-CH,CH,CH,CH,CH,-) and the like).

"Alkylidene” means a straight or branched saturated or unsaturated, aliphatic,

divalent radical having the number of carbon atoms indicated (e.g. (C,galkylidene

5 includes methylidene (=CH,), ethylidene (=CHCH,), isopropylidene (=C(CH,}),),
propylidene (=CHCH,CH,), allylidene (=CH CH=CH,), and the like).

"Amino" means the radical -NH,. Unless indicated otherwise, the compounds of

the invention containing amino moieties include protected derivatives thereof. Suitable

protecting groups for amino moieties include acetyl, rert-butoxycarbonyl,

10  benzyloxycarbonyl, and the like.

¢ "Animal" includes humans, non-human mammals (e.g., dogs, cats, rabbits, cattle,
-; horses, sheep, goats, swine, deer, and the like) and non-mammals (e.g., birds, and the like).

"Aromatic* means a moicty wherein the constituent atoms make up an unsaturated

Ting system, &l atoms in the ring system are sp® hybridized and the total number of pi
15 electrons is equal to 4n+2.

"Aryl" means a monocyclic or fused bicyglic ring assembly containing the total
number of ring carbon atoms indicated, wherein each ring is comprised of 6 ring carbon
atoms and is aromatic or when fused with a second ring formis an aromatic ring assembly.

For example, optionally substituted (C, o)aryl as used in this Application includes, bul is
20 not limited to, biphenyl-2-yl, 2-bromophenyl, 2-bromocarbonylphenyl, 2-bromo-
5-fluorophenyl, 4-tert-butylphenyl, 4-carbamoylphenyl, 4-carboxy-2-nitrophenyl,
2-chlorophenyl, 4-chlorophenyl, 3-chlorocarbonylphenyl, 4-chlorocarbonylphenyl,
2-chloro-4-fluorophenyl, 2-chloro-6-fluorophenyl, 4-chioro-2-nitrophenyl, 6-chloro-
2-nitrophenyl,  2,6-dibromophenyl, = 2,3-dichlorophenyl,  2,5-dichiorophenyl,
25  3,4-dichlorophenyl, 2-diflucromethoxyphenyl, 3,5-dimethylphenyl,
2-ethoxycarbonylphenyl, 2-fluorophenyl, 2-iodophenyl, 4-isopropylphenyl,

RS -.—--- et en st A ke SRl By et wia rum-mmiﬂi;' -

2-methoxyphenyl, 4-methoxyphenyl, 2-methylphenyl, 3-methylphenyl, 4-methylpheny),
: 5-methyl-2-nitrophenyl, 4—met-hylsulfonylphenyl, naphth-2-yl,  2-nitrophenyl,
i 3-nitrophenyl, 4-nitrophenyl, 2,3,4,5,6-pentafluorophenyl, phenyl,
30  2-trifluvoromethoxyphenyl,  3-trifluoromethoxyphenyl,  4-trifluoromethoxyphenyl,

2-triflucromethylphenyl, 3-trifluoromethylpheny), 4-trifluoromethylphenyl,

1
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2-trifluoromethylsulfanylphenyl, 4-trifluoromethylsulfanylphenyl, and the like. Optionally
substituted (Cg Jaryl as used in this Application includes 3-acetylphenyl,
3-tert-butoxycarbonylaminomethylphenyl, biphenyl-4-yl, 3-hydroxyphenyl,
4-hydroxyphenyl, 3-methoxyphenyl, naphth-2-yl, 3-phenoxyphenyl, phenyl, and the like.

"Bicycloaryl" means a bicyclic ring assembly containing the number of ring carbon
atoms indicated, wherein the rings are linked by a single bond or fused and at least one of
the rings comprising the assembly is aromatic, and any carbocyclic ketone, thioketone or
iminoketone derivative thereof (e.g., (C;.,o)bicycloaryl includes cyclohexylphenyl,
1,2-dihydronaphthyl,  2,4-dioxo-1,2,3,4-tetrahydronaphthyl,  indanyl, indenyl,
1,2,3,4-tetrahydronaphthyl, and the like).

"Carbamoyl" meens the radical -C(O)NH,. Unless indicated otherwise, the
compounds of the invention containing carbamoy] moieties include protected derivatives
thereof.  Suitable protecling groups for carbamoyl moieties include acetyl,
tert-butoxycarbony!, benzyloxycarbonyl, and the like and both thc unprotected and
protected derivatives fall within the scope of the invention.

“Carbocyclic ketone derivative” means a derivative containing the moiety
—C(0)-. '

"Carboxy" means the radical -C(O)OH. Unless indicated otherwise, the
compounds of the invention containing carboxy moieties include protected derivatives
thereof. Suitable protecting groups for carboxy moieties include benzyl, fert-butyl, and the
like.

"Cycloalkyl" means -: saturated or partially unsaturated, monocyclic, fused bicyclic
or bridged polycyclic ring assembly containing the number of ring carbon atoms indicated,
and any carbocyclic ketone, thioketone or iminoketone derivative thereof (e.g..
(G,.iocycloalkyl includes cycloproi)yl, cyclobutyl, cyclopentyl, cyciohexyl, cyciohexenyl,
2,5-cyclohexadienyl, bicyclo{2.2.2]octyl, adamantan-1-yl, decahydronaphthyl,
oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl, 2-oxobicyclo[2.2.1]hept-1-yl, and the
like).

"Cycloalkylenc" means a divalent saturated or partially unsaturated, monocyclic
ring or bridged polycyclic ring assembly containing the number of ring carbon atoms

indicated, and any carbocyclic ketone, thioketone or iminoketone derivative thereof. For

Wy
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example, the instance wherein "R' and R? together with the carbon atom to which both R
and R? are aftached form (C, g)cycloalkylene" includes, but is not limited to, the following:

HH o=~ FRo=n R _omn
T e =

"Disease” specifically includes any unhealthy condition of an animal or pan thereof
and includes an unhealthy condition that may be caused by, or incident to, medical or
veterinary therapy applied to that animal, i.e., the "side effects" of such therapy.

"Halo" means fluoro, chloro, bromo or iodo.
10 "Halo-substituted alkyl", as an isolated group or part of a larger group, means
"alkyl" substituted by one or more "halo" atoms, as such terms are defined in this
. Application.  Halo-substituted alkyl includes haloalky!, dihaloalkyl, trihaloalkyl,
perhaloalkyl and the like (e.g. halo-substituted (C,,)alkyl includes chloromethyl,
dichloromethy], difluoromethyl, trifluoromethyl, *2,2,2-trifluoroethy), perfluoroethyl,
15 2,2,2-trifluoro-1,[-dichloroethyl, an_d the like).
"Heteroatom moiety" includes -N=, -Nil-, «0O-, -8- or -8(0),-, wherein R is
- hydrogen, (C,:G)alkyl or a protecting group.,
"Heterocycloalkylene” means cycloalkylene, as defined in this Application,
provided that one or more of the ring member carbon atoms indicated, is replaced by
20  heteroatom moiety selected from -N=, -NR-, -O-, -S- or -§(0),-, wherein R is hydrogen or
(C,.alkyl. For example, the instance wherein R' and R? together with the carbon atom to
which both R' and R? are attached form hetero(C, ;)cycloalkyl” includes, but is not limited
to, the following:

§ 4 c—N 4R _cm=nN
Qg

25 ﬁ' N
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in which R is hydrogen, (C, Jalkyl, or a protecting group.

"Heteroaryl" means aryl, as defined in this Application, provided that one or more
of the ring carbon atoms indicated are replaced by a heteroatom moiety selected from -N=,
-NR-, -O- or -§-, wherein R is hydrogen, (C, Jalkyl, a protecting group or represents the
free valence which serves as the point of attachment to a ring nitrogen, and each ring is
comprised of 5 or 6 ring etoms. For example, optionally substituted hetero(C, ,p)aryl as
used in this Application includes, but is not limited to, 4-amino-2-hydroxypyrimidin-5-yl,
benzothiazol-2-yl, 1H-benzoimidazol-2-yl, 2-bromopyrid-5-yl, S-bromopyrid-2-yl,
4-carbamoylthiazol-2-yl,  3-carboxypyrid-4-yl,  5-carboxy-2,6-dimethylpyrid-3-yl,
3,5-dimethylisoxazol-4-yl, S-ethoxy-2,6-dimethylpyrid-3-yi, S-fluoro-
6-hydroxypyrimidin-4-y], fur-2-yl, fur-3-yl, 5-hydroxy-4,6-dimethylpyrid-3-yl, 8-hydroxy-
5,7-'dimethquuinolin-2—yl, 3-hydroxymethylisoxazol-3-yl, 3-hydroxy-6-methylpyrid-2-yl,
3-hydroxypyrid-2-yl, 1 H-imidazol-2-yl, 1 H-imidazol-4-yl, 1 H-indol-3-yl, isothiazol-4-y},
isoxazol-4-yl, 2-methylfur-3-yl, 5-methylfur-2-yl, 1-methyl-1H-imidazol-2-yl, 5-methyl-
3H-imidazol-4-yl, 5-methylisoxazol-3-yl, 5-methyl-2H.pyrazol-3-yl, 3-methylpyrid-2-yl,
4-methylpyrid-2-yl, S-methylpyrid-2-y}l, 6-methylpyrid-2-yl, 2-methylpyrid-3-yl,
2-methylthiazol-4-yl, 5-nitropyrid-2-yl, 2H—pyra‘zol-3-yl, 3H-pyrazol-4-yl, pyridazin-3-yl,
pyrid-2-yl, pyrid—3—_¥l, pyrid-4:yl,” 5-pyrid-3-yl-2H-[1,2,4]triazol-3-y], pyrimidin-4-yl,
pyrimidin-5-yl, 1H-pyrrol-3-y], quinolin-2-yl, 1H-tetrazol-5-yl, thiazol-2-yl, thiazol-5-y},
thien-2-yl, thien-3-yl, 2H-[1,2 4]triazol-3-yl, 3H-[1,2,3]triazol-4-yl,
5-trifluoromethylpyrid-2-yl, aod the like. Suitable protecting groups include
tert-butoxycarbonyl, benzyloxycarbony), benzyl, 4-methoxybenzyl, 2-nitrobenzyl, and the
like. Optionally substituted hetero(C, o )aryl 2s used in this Application to define R*
includes benzofur-2-yl, fur-2-yl, fur-3-yl, pyrid-3-yl, pyrid-4-yl, quinol-2-yl, quinol-3-yl,
thien-2-yl, thien-3-yl, and the like,

"Heterobicycloaryl" means bicycloaryl, as defined in this Application, provided
that one or more of the ring carbon atoms indicated are replaced by a heteroatom moicty
selected from -N=, -NR-, -O- or -S-, wherein R is hydrogen, (C, ;)alky], a protecting group
or represents the free valence which serves as the point of attachment to a ring nitrogen,
and any carbocyclic ketone, thioketone or iminoketone derivative thereof. For example,
optionally substituted hetero(C, ,,)bicycloary] as used in this Application includes, but is
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not limited to, 2-amino-4-oxo-3,4-dihydropteridin-6-yl, and the like. In general, the term
heterobicycloaryl as used in this Application includes, for example, benzo[1,3]dioxol-5-yi,
3,4-dihydro-2H-[1,8]naphthyridiny], 3,4-dihydro-2H-quinolinyl, 2,4-dioxo-3 4-dihydro-
2H-quinazolinyl, 1,2,3,4.5.6-he'xahydro[2.2']bi1;yridinylyl, 3-oxo-
2,3-dihydrobenzo[1,4]oxazinyl, 5,6,7,8-tetrahydroquinolinyl, and the like.
"Het_erocycloalkyl" means cycloalkyl, as defined in this Application, provided that
one or more of the ring carbon atoms indicated are replaced by a heteroatom moiety
selected from -N=, -NR-, -O- or -S-, wherein R is hydrogen, (C, Jalkyl, a protecting group
or represents the free valence which serves as the point of attachment to a ring nitrogen,
and any carbocyclic ketone, thioketone or iminoketone derivative thereof (e.g., the term
hetero(C;_p)cycloalkyl includes imidazolidinyl, morpholinyl, piperazinyl, piperidyl,
pyrrolidinyl, pyrrolinyl, quinuclidiny!, and the like). Suitable protecting groups include
tert-butoxycarbonyl, benzyloxycarbonyl, benzyl, 4-methoxybenzyl, 2-nitrobenzyl, and th!:

like. Both the unprotected and protected derivatives fAll within the scope of the invention.-

"Hydroxy" means the redical -OH. Unless indicated otherwise, the compounds of
the invention containing hydroxy radicals include protected derivatives thereof, Suitable
protecting groups for hydroxy moieties include f:enzyl and the like.

"Iminoketone derivative" mieans a derivative containing the moiety -C(NR)-,
wherein R is hydrogen or (C, Jalkyl.

"Isomers" mean compounds of Formula I having identical molecular formulae but
differ in the nature or sequence of bonding of their atoms or in the arrangement of their
atoms in space. Isomers that differ in the arrangement of their atoms in space are termed
“stereoisomers". Stereoisomers that are not mirror images of one another are termed
"diastereomers" and stereoisomers that are nonsuperimposable mirror images are termed
"enantiomers” or sometimes "optical isomers". A carbon atom bonded to four nonidentical
substituents is termed & "chiral center”. A compound with one chiral center has two
enantiomeric forms of opposite chirality is termed a "racemic mixture”. A compound that
has mors than one chiral center hes 2*! enantiomeric pairs, where 1 is the number of chiral
centers. Compounds with more than one chiral center may exist as ether an individual
diastereomers or as a mixture of diastereomers, termed & "diastereqmeric rmixture”. When

one chiral center is present a stereoisomer may be characterized by the absolute
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configuration of that chiral center. Absolute configuration refers to the arrangement in
space of the substitﬁents attached to the chiral center. Enantiomers are characterized by
the absolute configuration of their chiral centers end described by the R- and S-sequencing
rules of Cahn, Ingold and Prelog. Conventions for stereochemical nomenclature, methods
5 for the determination of stereochemistry and the separation of stercoisomers are well
: known in the art (e.g., see "Advanced Organic Chemistry", 4th edition, March, Jerry, John
? Wiley & Sons, New York, 1992). It is understood that the names and illustration used in
! this Application to describe compounds of Formula I are meant to be encompassed all
possible stereoisomers. Thus, for example, the name N-[1-(1-Benzylcarbamoyl-
10  methanoyl)-propyl]-4-morpholin-4-yl-4-oxo-2-phenylmethanesulfonylmethyl-butyramide
is meant to include N-[(S)-1-(1-Benzylcarbamoyl-methanoyl)-propyl]-4-morpholin-4-yl-4-
. oxo-2-phenylmethanesulfonylmethyl-butyramide and N-[(R)-1-(1-Benzylcarbamoyl-
dl methanoyl)-propyl]-4-morpholin-4-yl-4-o0xo0-2-phenylmethanesulfonylmethyi-butyramide

I

i

%

:

and any mixture, racemic or otherwise, thereof.

15 "Ketone derivative” means a derivative containing the moiety -C(0)-. For
example, in this Application X' can be 2-acetoxy-azetidin-3-yl. The “carbocyclic ketone
derivative™ of this example of X* would be 2-acetoxy-4-oxo-azetidin-3-yl (see Table 3,
C32). .

"Nitro" means the radical -NO,.

20 "Optional” or "optionally" means that the subsequently described event or
circumstance may or may not occur, and that the description includes instances where the
event or circumstance occurs and instances in which it does not. For example, the phrase
“wherein within R? and R* any alicyclic or aromatic ring syster;i may be substituted further
by 1-5 radicals...” means that R? end R* may or may not be substituted in order to fall

25  within the scope of the invention.

“Oxoalkyl” means alkyl, as defined above, wherein one of the number of carbon
atoms indicated is replaced by an oxygen group (-O-), e.g., oxo(C,¢)alkyl includes
methoxymethyl, etc.

"N-oxide derivatives" means derivatives of compounds of Formula I in which

30 nitrogens are in an oxidized state (i.e, O-N) and which possess the desired
pharmacological activity,
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"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.

"Pharmacentically acceptable” means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither bjologically nor
otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmaceutical use.

“Phammaceutically acceptable salts" means selts of compounds of Formula I which
are pharmaceutically acceptable, as defined above, and which possess the desired
pharmacological activity. Such salts include acid addition salts formed with inorganic
acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric
acid, and the like; or with organic acids such as acetic acid, propionic acid, hexanoic acid,
heptanoic acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid,
fnalonic acid, succinic acid, malic acid, maleic acid, furnaric acid, tartatic acid, citric acid,
benzoic acid, o-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, madelic acid,
methanesulfonic acid, cthanesulfonic  agid, 1,2-ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid, p-chlorobenzenesulfonic acid,
2-naphthalenesulfonic  acid, . p-toluenesulfonic acid, camphorsulfonic  acid,
4-methylbicyclo[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid,
4,4'-methylenebis(3-hydroxy-2-ene-1-carboxylic  acid), 3-phenylpropionic  acid,
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid, glutamic
acid, hydroxynaphthoic acid, salicylic acid, stearic acid, muconic acid and the like.

Pharmaceutically acceptable salts also include base addition salts which may be
formed when acidic protons present are capable of reacting with inorganic or organic
bases. Acceptable inorganic bases inciude sodium hydroxide, sodium carbonate,
potassium hydroxide, aluminum hydroxide and caicium hydroxide. Acceptable organic
bases include ethanolamine, diethanolamine, triethanolamine, tromethamine,
N-methylglucamine and the like.

"Prodrug" means a compound which is convertible in vivo by metabolic means
(e.g. by hydrolysis) to a compound of Formula I. For example an ester of a compound of
Formula I containing a hydroxy group may be convertible by hydrolysis in vivo to the

12
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parent molecule. Altemnatively an ester of a compound of Formula ] containing a carboxy
group may be convertible by hydralysis in vivo to the parent molecule. Suitable esters of
compounds of Formula I containing a hydroxy group, are for example acetales, citrates,
lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates,
maleates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates,
di-p-toluoyltartrates, methanesulphonates, ethanesulphonates, benzenesulphonates,
p-toluenesulphonetes, cyclohexylsulphamates and quinates. Suitable esters of compounds
of Formula I containing a carbo;:y group, are for example those described by
F.J.Leinweber, Drug Metab. Res., 1987, 18, page 379. An especially usefill class of esters
of compounds of Formula I containing a hydroxy group, may be formed from ocid moieties
selected from those described by Bundgaard et al,, J. Med. Chem., 1989, 32, page
2503-2507, and include substituted (aminomethyl)-benzoates, for example, dialkylamino-
methylbenzoates in wl‘ﬂch the two alkyl groups mey be joined together and/or interrupted
by an oxygen atom or by-an optionally substituted nitrogen atom, e.g. an alkylated nitrogen
atom, more especially (morpholino-methyl)benzoates, e.g. 3-. or 4-(morpholinomethyl)-
benzoates, and (4-alkylpiperazin-i-yl)benzoates, ¢.g. 3- or 4-(4-alkylpiperazin-1-yl)-
benzoates. '

"Protected derivatives" means derivatives of compounds of Formula | in which a
reactive site or sites are blocked with protecting groups. Protected derivatives of
compounds of Formula I are useful in the preparation of compounds of Formula I or in
themselves may be active cathepsin S inhibitors. A comprehensive list of suitable
protecting groups can be found in T.W. Greene, Protecting Groups in Organic Symh-esis,
3rd edition, John Wiley & Sons, Inc. 1999,

"Therapeutically effective amount” means that amount which, when edministered
to an animal for treating a disease, is sufficient to effect such treatment for the disease.

"Thioketone derivative" means a derivative containing the moiety -C(S)-.

"Treatment" or "treating" means any administration of a compound of the present
invention and includes:

(1)  preventing the disease from occurring in an animal which may be predisposed to
the disease but does not yet experience or display the pathology or symptomatology of the

disease,

13
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(2)  inhibiting the disease in an animal that is experiencing or displaying the pathology
or s&mptomatology of the diseased (i.e., arresting further development of the pathology
and/or symptomatology), or

(3)  ameliorating the disease in an animal that is experiencing or displaying the
pathology or symptomatology of the diseased (i.e., reversing the pathology and/or
symptomatology).

Nomenclature:

The compounds of Formula [ and the intermediates and starting materials used in
their preparation are named in accordance with IUPAC rules of nomenclature in which the
characteristic groups have decreasing priority for citation as the principle group as follows:
acids, esters, amides, etc. Alternatively, the compounds are named by AutoNom 4.0
(Beilstein Information Systems, Inc.). For example, a compoimd of Formula | in which
X' is -NHCR"HYR)X? (R' and R? are each hydrogen), X? is cyano, R is cyclohexylmethyl,
and R* is phenylamino; that is, a compound having the following structure:

R

is named N-cyanomethyl-2cye ethv]l-A'-ph -malonami

Presently Preferred Embodiments:

While the broadest definition of the invention is set forth in the Summary of the
Invention, certain aspects of the invention are preferred. For example, X' is —
NHCR"HRHX® or ~NHX* X? is cyano, ~C(O)X’, -C(O)CF,, -C(O)CF,CF.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(RHSO,R’ or -C(O)C(O)R®; wherein R’ and R are as described

14
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above; X* comprises a heteromonocyclic ring containing 4 to 6 ring member atoms or a
fused heterobicyclic ring systern containing 8 to 14 ring member atoms and any
carbocyclic ketone, iminoketone or thioketone derivative thereof: whersin within R®, X*
or X’ any alicyclic or aromatic ring system may be substituted further by 1 to 5 radicals
independently selected from (C, Jalkyl or -X*OC(O)R" and/or 1 radical selected from -R",
“X*'C(O)R" or -X'OC(O)R"; wherein X*, R'? and R" are as described above; R’ is
hydrogen or (C,Qalkyl and R? is hydrogen, -X'OR", (C, g heteroaryl(C, Jalkyl,
(Cs. 0)aryl(Cy Haliyl, (Cs.o)cycloalkyl(CoQalkyl, (Cy.ipheterocycloalkyl(Cogalkyl or
(C..9akkyl; or R! and R? taken together with the carbon atom to which both R’ and R? are
attached form (C, Jeycloalkylene or (C, Jheterocycloalkylene; wherein within said R? any
heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or heterocycloalkylene is
optionally substituted with 1 to 3 radicals independently selected from (C,;)alicyl and
hydroxy; R is -CH,X®, wherein X* at each occurrence independently is selected from
-X'SR", -X*C(O)NR"R", -X'S(O),R", -X'C(O)R", -X'SR", -X'R", -R", -X'S(O),R",
-X'C(O)R", -X'C(O)NR“R?, wherein X', R'?, R" and R" are as defined above; R* is —
NRRY, -NR‘R", -NR'R" or -NR*X'C(O)R™ whercin R¥, X! and R" are as described
above and R" is hydrogen, (C, Jalky! or -X*QOR® ‘wherein X" is as described above; or R®
and R" together with the nitrogen atom to which R® and R" are attached form hetero(C,,
roJcycloalkyl, hetera(C, ,o)aryl or hetero(C,,,Jbicycloaryl; wherein within R and R* any
alicyclic or aromatic ring system may be substituted further by 1-5 radicals independently
selected from (C, Jalkyl, cyano, halo, nitro, halo-substituted(C, Jalkyl, -X'OR",
-X‘C(O)OR", -X*C(O)R", -X*C(O)NRR", -X*NR"*S(0O),R" and/or 1 radica! selecied
from -R", -X'OR" and -X*'C(O)NR"R'?; within R’ and R any aliphatic moiety may be
substituted further by 1-5 redicals independently selected from cyano; wherein X', R, R"
and R" are as described above; with the proviso that only one bicyclic ring structure is
present within R? or R*,

In particular, X' is -NHCR"R)X? or -NHX’; X" is cyano, ~C(0)X, -CF,,
-CF,CF,;, (E)-2-benzenesulfonyl-vinyl, 2-dimeth'ylca.rbamoyl-2.2-diﬂu0ro-acctyl,
1-benzylcarbamoyl-methanoyl, 1-benzyloxy(oxalyl), 2-benzyloxy-acetyl,
2-benzenesulfonylamino-ethanoyl or 2-ox0-2-phenyl-ethanoyl; x? is
1H-benzoimidazol-2-yl,  pyrimidin-2-yl,  benzooxazol-2-yl,  benzothiazol-2-yl,
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pyridazin-3-yl, 3-phenyl-[1,2,4Joxadiazol-5-yl, 3-ethyl-{1,2,4]oxadiazol-5-yl,
2-methyl-4-oxo-tetrahydro-furan-3-yi, 2-cthyl-4-oxo-tetrahydro-furan-3-yl,
4-0x0-1-(1-phenyl-methanoyl)-pyrrolidin-3-yl or (S)-2-Acetoxy-4-oxo-azetidin-3-yl; R’
is hydrogen or methyl and R? is hydrogen, methoxymethyl, (C, Jalkyl, phenethy!,
thiophen-2-yl or 5-methyl-furan-2-y], or (ii) 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-piperidin-4-ylene.

R more preferably is thiophene-2-sulfonylmethyl,
3-chloro-2-fluoro-phenylmethanesulfonylmethyi, benzenesulfonyimethyl,
phenylmethanesulfonylmethyl, 2-(1,1-difluoro-methoxy)-phenylmethanesul fonyimethyl,
2-benzenesulfonyl-ethyl, 2-(pyridine-2-sulfonyl)-ethyl, 2-(pyridine-4-sulfonyl)-ethyl,

2-phenylmethanesulfonyl-ethyl, oxy-pyridin-2-ylmethanesuffonylmethyl,
prop-2-cne-1-sulfonylmethyl, 4-methoxy-phenylmethanesulfonylmethyl,
p-tolylmethanesulfonylmethyl, 4-chloro-phenylmethanesulfonylmethy],
o-tolylmethanesulfonylmethyl, 3,5-dimethyl-phenylmethanesulfonylmethyl,

4-trifluoromethyl-phenylmethanesulfonylmethyl,
4-triﬂuoromethoxy-phenyl.methanesulfonylmeu{yl,
2-bromo-phenyimethanesulfonylmethyl, pyridin-2-ylmethanesulfonylmethyl,
pyridin-3-ylmethanesulfonylmethyl, pyridin-4-ylmethanesulfonyimethyl,
naphthalen-2-ylmethanesulfonylmethyl, 3-methyl-phenylmethanesulfonylmethyl,
3-trifluoromethyl-phenylmethanesuifonylmethyi,
3-trifluoromethoxy-phenylmethanesuifonylmethyl,
4-fluoro-2-trifluoromethoxy-phenylmethanesulfonylmethyl,
2-fluoro-6-trifiucromethyl-phenylmethanesulfonylmethyl,
3-chloro-phenylmethanesulfonylmethyl, 2-fluoro-phenylmethanesulfonyimethyl,
2-trifluoro-phenylmethanesulfonylmethyl, 2-cyano-phenylmethanesulfonylmethyl,
4-tert-butyl-phenylmethanesulfonylmethyl,
2-fluoro-3-methyl-phenylmethanesulfonylmethyl, 3-fluoro-phenylmethanesulfonylmethyl,
4-fluoro-phenylmethanesulfonylmethy], 2-chloro-phenylmethanesulfonylmethyl,
2,5-difluoro-phenylmethanesulfonylmethyl, 2,6-difluoro-phenylmethanesulfonyimethyl,
2,5-dichloro-phenyimethanesulfonylmethyl, 3,4-dichloro-phenylmethanesulfonylmethyl,
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2-(1,1-difluoro-methoxy)-phenylmethanesulfonylmethyl,
2-cyano-phenylmethanesulfonylmethyl, 3-cyano-phenylmethenesulfonylmethyl,
2-triflucromethoxy-phenylmethanesulfonylmethyl,
2,3-difluoro-phenylmethanesulfonylmethyl, 2,5-difluoro-phenylmethanesul fonylmethyl,
biphenyl-2-ylmethanesulfonylmethyl, cyclohexylmethyi,
3-fluoro-phenylmethanesulfonylmethyl,  3,4-difluoro-phenylmethanesulfonylmethyl,
2,4-difluoro-phenylmethenesulfonylmethyl, 2,4,6-trifluoro-phenylmethanesulfonylmethyl,
2,4,5-trifluoro-phenylmethanesulfonylmethyl,
2,3,4-trifluoro-phenylmethanesulfonylmethyl,
2,3,5-trifluoro-phenylmethanesulfonylmethyl,
2,5,6-trifluoro-phenylmethanesulfonylmethyl,
2-chloro-5-trifluoromethylphenylmethanesulfonylmethyl, 2-methyl-propane-1-sulfonyi,
2-fluoro-3-trifluoromethylphenylmethanesulfonylmethyl,
2-fluoro-4-trifluoromethylphenylmethanesulfonylmethyl,
2-fluoro-5-trifluoromethylphenylmethanesulfonylmethyl,
4-fluoro-3-trifluoromethylphenyimethanesulfonylmethyl,
2-methoxy-phenylmethanesuifonylmethy}, 3,5
-bis-triﬂuoromethyl-phenylmethancsulfonylmethyl,
4-difluoromethoxy-phenylmethanesuifonylmethyl,
2-diflucromethoxy-phenylmethanesulfonylmethyl,
3-difluoromethoxy-phenylmethanesulfonylmethyl,
2,6-dichloro-phenylmethanesulfonylmethyl, biphenyl-4-yimethanesulfonylmethyl,
3,5-dimethyl-isoxazol-4-ylmethanesulfonylmethyl,
5-chloro-thiophen-2-ylmethanesulfonylmethyl,
2-[4-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-[2-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-(3-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-(4-trifluoromethoxy-benzenesulfony!)-ethyl,
2-(3-trifluoromethoxy-benzenesulfonyl)-ethyl,
2-(2-trifluoromethoxy—bmzenpsuIfonyl)-ethyl, (cyanomethyl-methyl-carbamoyl)-methyl,
butyl, biphenyl-3-ylmethyl, 2-oxo-2-pyrrolidin-1-yl-ethyl, 2-benzenesulfonyl-ethy),
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isobutylsﬁlfanylmethyl, 2-phenylsulfanyl-ethyl, cyclohexylmethanesulfonylmethyl,
2-cyclohexyl-ethanesulfonyl, benzyl, nephthalen-2-yl,  benzylsulfanylmethyl,
2-trifluoromethyl-benzylsulfanylmethyt, S-bromo-thiophen-2-ylmethyl,
phenylsulfanyl-ethyl and cyclopropylmethanesulfonylmethyl.

R* more preferably is phenylamino, benzylamino, 4-phenoxy-phenylamino,
phenethylamino, 3-phenyl-propylamino, morpholin-4-yl, cyclohexylamino, naphthalen-1-
ylmethyl-amino, pyridin-3-ylamino, 6-methoxy-pyridin-3-ylamino, diisobutylamino, 4-
nitro-benzylamino, 2-thiophen-2-yl-ethylamino, 3-phenoxy-phenylamino, cyanomethyl-
amino, (pyridin-3-ylmethyl)-amino, 5,6,7,8-tetrahydro-naphthalen- 1-ylamino, 2-pyridin-2-
yl-ethylamino, 2,3-dihydro-indol-1-yl, 3,4-dihydro-1H-isoquinolin-2-yl,
cyclohexylmethyl-amino, 2-methoxy-benzylamino, 1-phenyl-ethylamino, (pyridin-4-
ylmethyl)-amino, benzyl-methyl-amino, 3-nitro-benzy!amino, 4-methoxy-phenylamino,
3-carbamoy!-phenylamino, 4-carbamoyl-phenylamino, (tetrahydro-furan-2-ylmethyl)-
amino, 3,4-dihydro-2H-quinolin-1-yl, dimethylamino, butylmethylamino,
diisopropylamino, propylmethylami:io, 1-(benzooxazole-2-carbonyl)-propylamino and
isobutylmethylamino. .

Reference to the preferred embodiments set forth above is meant to include all
combinations of particular and preférred groups.

Particular compounds of the invention are selected from the compounds formed
by joining the acyl carbon atom (C*) of one of the fragments (A1 to A37) shown in
Table 1 to the methine carbon atom (*CH®*) of one of the fragments (B1 to B88) shown
in Tab/le_yﬁdjﬁﬁgthe methine carbon atom (*CH®*) of one of the fragments (B1 to
388') shown in Table 2 to the acyl carbon atom (C*) of one of the fragments (C1 to
C36) depicted in Table 3.

The following tables are intended to provide guidance to better carry out the
present invention. However, they do not limit the scope of the invention. People of
ordinary skill may selectively make particular compounds by joining of one of the
fragments shown in Table 1 to any one of the fragments shown in Table 2, and then
joining the fragments shown in Table 2 to the any of one of the fragments Table 3.
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Thus, for example, in table 4 the compound denoted as A2-B45-C35 is the
product of the combination of group A2 in Table | and B45 in Table 2 and C35 in

Table 3, namely N-[1-(]-

5 cyclohexylmethyl-malonamide:
S
20

Further preferred are compounds of Formula I selected from a group consisting of:
enyl-melopamide (Compound 1; denoted as Al-

10 - -N-¢ =N~
B88-Cl1);

denoted as A1-B45-C1),

N-Cvanomethy]-2-cvclohexylmethyl-N-phepethvl-malopamide {(Compound 3;

15 denoted as A4-B45-Cl),

-2-CV | -N'-phenvl-malonamide (Compound 2;

27
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{Compound 4; denoted as A24-B45-C1);
-[1- zooxazole-2-ca 1)-3-phenyl-propvl]-N'-benzyl-2-
cyclohexylmethy]l-malonamide (Compound 5; denoted as A2-B45-C35);
N-Cyanomethyl-N'-cvclohexyl-2-¢cyclohexylmethyl-malopamide (Compound 6;

denoted as A7-B45-Cl);
N-Benzyl-N'-cyanomethyl-2-cvclohexvlmethyl-malonamide (Compound 7;

denotes as A2-B45-Cl);
- thv}-2- I} 1-¥-(4-phenpxv-phenyl)-malonamide
(Compound 8; denoted as A3-B45-Cl);
N-Cygnom =2 ethyl-A'-(3-phenyl-propyl)-malonamide

(Compound 9; denoted as A5-B45-C1);

{Compound 10; denoted as A6-B45-Cl1);
g ethyl-2-cvcloh -N'-naphthalen-1-vimethv]-malonamide

(Compound 11; denoted as A8-B45-C1);

(Compound
12; denoted as A9-B45-Cl);, . °

-Cyanomethyl-2-¢yel -N.N'-diigobutyl- jde (Compound
13; denoted as A11-B45-C1);
N-Cyanomethyl-2-cyclohexvimethyl-N N-diisopropy)-malonamide (Compound

14; denoted as A36-B45-Cl);

(Compound 16; denoted as A13-B45-Cl);

- omethyl-2- hexylmethyl-N-(3- xy-phenyl)-malopamide
(Compound 17; denoted as A14-B45-C1);
N-Cvanomethv]-2- ethy]-N'-(4-nitro- -malonamide
(Compound 18; denoted as A12-B45-C1);
N.N-Big-cyaomethyl-2-cvclohexylmethyl-malonsmide (Compound 19;
28
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denoted as A15-B45-C1);

-Cyanomethvl-2- h ethy]-N'- 7.8-tetrahvdro-naphthalen-1-yl)-

oxo-propionamide (Compound 23; denoted as A20-B45-C1);

PCTIUSO T2

N-Cyanomethvl-2,M-bis-cyclohexylmethyl-malonamide (Compound 24;

denoted as A21-B45-Cl);

-Cyanomethyl-2- ethy!-M-(2-methoxy-
{Compound 25; denoted as A22-B45-C1);

- -2-cycl pethy[-M-(1- -ethyl)-
{Compound 26; denoted ag A23-B45-Cl1);

.Benzvl-N- 1-2-cycl ethyl-N- -

(Compound 27; denoted as A25-B45-C1);

(Compound 28; denoted as A26-B45-C1);

- ethyl-2- | hy|-N-(4-me -benz

(Compound 29; denoted as A27-B45-C1);

(3. -ph - anomethyl-2-c 1
{Compound 30; denoted as A28-B45-Tl1);
s ~2-cycl Inethy]-M-pyridin-3-ylmeth

(Compound 31; denoted as A16-B45-Cl1);

- - -2-¢ et

(Compound 32; denoted as A29-B45-Cl);
-cye 1-2- 1 -N'- drofur-2-
(Compound 33; denoted as A30-B45-C1);

-1pal id
hyl-fnalonamide
-ma i

i
ethylmalopami

oxopropiopamide (Compound 34; denoted as A31-B45-C1);
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N-tert- -MN"-cyan thyl-2-cvelphexylmethyl-N-meth lonamide
(Compound 35; denoted as A35-B45-C1),

N-cyanomethyl-2-cvelohexvimethyl-)V'-methvl-NV -propvlmalonamide
(Compound 36; denated as A34-B45-Cl);
“butyl-N"- -2-cyc Imethyl-N-methylmalonamide

(Compound 37; denoted as A33-B45-C1);

2 [-2- exyt -N.N-dimethylmalopamide (Compound 38,

denoted as A32-B45-Cl);

N-benzyl-N'-cysnomethyl-2-(2-phenylsulfanylethy)malonamide (Compound

39; denoted as A2-B80-C1);

2-(2-phepylsulfonylethvl)-N-benzyl-M-cyanomethylmalonamide (Compound

40; denoted as A2-B6-C1);

malonamide (Compound 42; denoted as A37-B45-C13);

and the N-oxide derivatives, prodrug deri\;at.ives, protecied derivatives, individual
stereoisomers and mixtures of isomers thereof; and the pharmaceutically acceptable saits
and solvates (e.g. hydrates) of such compounds and the N-oxide derivatives, prodrug
derivatives, protected derivatives, individual isomers and mixtures of isomers thereof.

Pharmacology and Utility:
The compounds of the invention are selective inhibitors of cathepsin S and, as

such, are useful for treating diseases in which cathepsin S activity contributes to the_

pathology and/or symptomatology of the disease. For example, the compounds of the
invention are useful in treating autoimmune disorders, including, but not limited to,
juvenile onset disbetes, multiple sclerosis, pemphigus wvulgaris, Graves' disease,
myasthenia gravis, systemic lupus erythemotasus, rheumatoid arthritis and Hashimoto's
thyroiditis, allergic disorders, including, but not limited to, asthma, and allogeneic immune
responses, including, but not limited to, organ transplants or tissue grafis.

Cathepsin S also is implicated in disorders involving excessive elastolysis, such as
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chronic obstructive pulmonary disease (e.g., emphysema), bronchiolitis, excessive ainvay
elastolysis in asthma and bronchitis, pneumonities and cardiovascular disease such as
plaque rupture and atheroma. Cethepsin S is implicated in fibril formation and, therefore,
inhibitors of cathepsins S are of use in treatment of systemic amyloidosis.

The cysteine protease inhibitory activities of the compounds of the invention can
be determined by methods known to those of ordinary skill in the art. Suitable in vitro
assays for measuring protease activity and the inhibition thereof by test compounds are
known. Typically, the assay measures protease induced hydrolysis of a peptide based
substrate, Details of assays f;:r measuring protease inhibitory activity are set forth in

Examples 6-9, infra.

Administration and Pharmaceutical Compositions:

In general, compounds of Formula 1 will be administered in thempeutically
effective amounts via any of the usual and acceptable modes known in the art, either singly
or in combination with one or more therapeutic agents. A therapeutically effective amount
may vary widely depending on the severity of the disease, the age and relative health of
the subject, the potency of the compound used and other factors. For example,
therapeutically effective amounts of a compound of Formula I mey range from about 1
micrograms per kilogram body weight (g/kg) per day to zbout 1 milligram per kilogram
body weight (mg/kg) per day, typically from about 10 pg/kg/day to about 0.1 mg/kg/day.

Therefore, a therapeutically effective amount for & 80 kg human patient may range from
about 100 pg/day to about 100 mg/day, typically from about 1 ug/day to about 10 mg/day.

In general, one of ordinary skill in the art, acting in reliance upon personal knowledge and
the disclosure of this Application, will be able to asceriain a therapeutically effective
amount of a compound of Formula I for treating a given disease,

The compounds of Formula [ can be administered as pharmaceutical compositions
by one of the following routes: oral, systemic (e.g., transdermal, intranasal or by
suppository) or parenteral (e.g., intramuscular, intravenous or subcutaneous).
Compositions can take the form of tablets, pills, capsules, semisolids, powders, sustaincd
release formulations, solutions, suspensions, elixirs, asrosols, or ﬁny other appropriate

composition and are comprised of, in generul, a compound of Formula I in combination
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with at least one pharmaceutically acceptable excipient. Acceptable excipients are
non-toxic, aid administration, and do not adversely affect the therapeutic benefit of the
active ingredient. Such excipient may be any solid, liquid, semisolid or, in the case of an
aerosol composition, gaseous excipient that is generally availeble to one of skill in the art.

Solid phermaceutical excipients include starch, cellulose, talc, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate,
glycerol monostearate, sodium chloride, dried skim milk, and the like. Liquid and
semisolid excipients may be selected from water, ethanol, glycerol, propylene glycol and
various oils, including those of petroleum, animal, vegetable or synthetic origin {e.g.,
peanut oil, soybean oil, mineral oil, sesame oil, and the like). Preferred liquid carriers,
particularly for injectable solutions, include water, saline, aqueous dextrose and glycols.

The amount of a compound of Formula [ in the composition may vary widely
depending upon the type of formulation, size of a unit dosage, kind of excipients and other
factors known to those of skill in the art of phmnaceuticai sciences. In peneral, a
composition of a compound of Formula  for treating a given disease will comprise from
0.01%w to 10%w, preferably 0.3%w to 1%w, of pactive ingredient with the remainder
being the excipient or excipients. Preferablyl the pharmaceutical composition is
administered in a single unit dosage form for continuous treatment or in a single unit
dosage form ad libitum when relief of symptoms is specifically required. Represcntative
pharmaceutical formulations containing a compound of Formula I are described in
Example 10,

Chemistry:

Processes for Making Compounds of Formula I:

Compounds of the invention may be prepared by the application or adaptation of
known methods, by which is meant methods used heretofore or described in the literature,
for exaimple those described by R.C, Lerock in Comprehensive Organic Transformations,
VCH pubtishers, 1989.

In the reactions described hereinafter it may be necessary to protect reactive

functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where these
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are desired in the final product, to avoid their unwanted participation in the rcactions.
Conventional protecting groups may be used in accordance with standard practice, for
examples see T.W. Greene and P. G. M. Wuts in "Protective Groups in Organic
Chemistry" John Wiley and Sons, 1991.

Compounds of Formula I, where X' is -NHC(R"Y(R)X?, can be prepared by
proceeding as in the following Reaction Scheme 1:

Reaction Scheme 1

R‘WH
2

NH,CR'R?X?

R3
H
R.‘\h(N 2
. 2
o 0 \l'<:
I

in which X% R', R*, R® and R? are as defined in the Summary of the Invention.
Compounds of Formula 1 can be prepared by condensing an acid of Formula 2 with
a compound of formula NH,CR'R*X*. The condenszation reaction can be effected with an
appropriate coupling agent (e.g., benzotriazol-1-yloxytrispyrrolidino-phosphonium
hexafluorophosphate  (PyBOP®), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCD), O-benzotriazol-1-yl-N,N,N° ,N" -tetramethyluronium
hexafluorophosphate (HBTU), 1,3-dicyclohexyl-carbodiimide (DCC), or the like) and
optionally an appropniate catalyst (e.g., 1-hydroxybenzotriazole (HOBt), 1-hydroxy-7-
azabenzotriazole (HOAf), or the like) and non-nucleophillic base (e.g., N-
methylmorpholine, triethylaniine, or the like, or any suitable combination thereol) in a
suitable solvent (N-methylpyrrolidinone, or the like) at ambient temperature and requires
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3 to 10 hours to complete the reaction. A delailed description for the synthesis of a
compound of Formula I by the processes in Reaction Scheme 1 is set forth in the
Examples, infra.

Compounds of Formula I, where X' is -NHX?, can be prepared by proceeding
asin ﬂm‘following Reaction Scheme 2:

Reaction Scheme 2

R:
R‘wor:
2
NH,x’
RS
R N

in which X R’ and R* are as defined in the Summary of the Invention.

- Compounds of Formula I can be prepared by condensing an acid of Formula 2 with
a compound of formula NH,X'. The condensation reaction can be effected with an
appropriate coupling agent (e.g., benzotriazol-1-yloxytrispymrolidino-phosphonium
hexafluorophosphate  (PyBOP®), 1-(3-dimethylaminopropyf)-3-ethylcarbodiimide
hydrochloride (EDCD), O-benzotriazol-1-yl-N,N,N' N -tetrarnethyluronium
hexafluorophosphate (HBTU), 1,3-dicyclohexyl-carbodiimide (DCC), or the like) and
optionally an appropriate catalyst (e.g., 1-hydroxybenzotriazole (HOBt), 1-hydroxy-7-
azabenzotriazole (HOAL), or the like) and non-nucleophillic base (e.g., N-
methylmorpholine, triethylamine, or the like, or any suitable combination thereof) in a

suitable solvent (N-methylpyrrolidinone, or the like) at ambient temperature and requires
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3 to 10 hours to complete the reaction. A detailed description for the synthesis of a
compound of Formula I by the processes in Reaction Scheme 1 is set forth in the

Examples, infra.

Additional Processes for Preparing Compounds of Formula I:

A compound of Formula I can be prepared as a pharmaceutically acceptable acid
addition selt by reacting the free base form of the compound with a pharmaceutically
acceptable inorganic or organic acid. Alternetively, a pharmaceutically acceptable base
addition salt of a compound of Formula I can be prepared by reacting the free acid form
of the compound with a pharmaceutically acceptable inorganic or organic base. Inorganic
and organic acids and bases suitable for the preparation of the pharmaceutically acceptable
salts of compounds of Formula I are set forth in the definitions section of this Application.

Alternatively, the salt forms of the compounds of Formula I cean be prepared using salts
of the starting materials 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 [ in an acid addition sait form can be converted lo the corresponding
free base by treating with a suitable base (e.g., ammonium hydroxide solution, sodium
hydroxide, and the like). A compound of Formula I in a base addition salt form can be
converted to the corresponding free acid by treating with a suitable acid (e.g., hydrochlonic
acid, etc).

The N-oxides of compounds of Formula 1 can be prepared by methods known 10
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.,
trifluoroperacetic  acid, permaleic acid, perbenzoic acid, peracetic acid,
meta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., a
helogeaated 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 en

_appropriate starting material.

Compounds of Formula I in unoxidized form can be prepared from N-oxides of

compounds of Formula I by treating with a reducing agent (e.g., sulfur, sulfur dioxide,
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triphenyl phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride,
tribromide, or the like) in an suiteble inert organic solvent (e.g., acetonitrile, ethanol,
aqueous dioxane, or the like) at 0 to 80°C.

l_’rodrug derivatives of the compounds of Formula [ can be prepared by methods
known to those of ordinary skill in the art (e.g., for further details see Saulnier ef 2/.(1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate
prodrugs can be prepared by reacting & non-derivatized compound of Formula 1 with a

.suitable carbamylating agent {(e.g., 1,1-acyloxyalkylcarbonochloridate, para-nitrophenyl

carbonate, or the like).

Protected derivatives of the compounds of Formula I can be made by means known
to those of ordinary skill in the art. A detailed description of the techniques applicable to
the creation of protecting groups and their removal can be found in T.W. Greene,
Protecting Groups in Organic Synthesis, 3" edition, John Wiley & Sons, Inc. 1999.
Compounds of the present invention may be conveniently prepared, or formed during the
process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present
invention may be convenienily prepared by recrystallisation from an aqueous/organic
solvent mixture, using organic solvents such as d‘ioxin, tetrahydrofuran or methanol.
Compounds of Formpla I can be prepared as their individual sterecisomers by reaciing a
racemic mixture of the compound with an optically active resolving agent to form a pair
of diastereoisomeric compounds, separating the diastereomers and recovering the optically
pure enantiomer. While resolution of enantiomers can be carried out using covalent
diasteromeric derivatives of compounds of Formula I, dissociable complexes are preferred
(e.g., crystalline diastereoisomeric salts). Diastereomers have distinct physical properties
(e.g., melting points, boiling points, solubilities, reactivity, etc.) and can be readily
separated by taking advantage of these dissimilarities. The diastereomers can be separated
by chromatography or, preferably, by separation/resolution techniques based upon
differences in solubility. The optically pure enantiomer is then recovered, along with the
resolving agent, by any practical means that would not result in racemization. A more
detailed description of the techniques applicable to the resolution of sterecisomers of
compounds from their racemic mixture can be found in Jean Jacques Andre Collet, Samuel
H. Wilen, Enantiomers, Racemates and Resolutions, John Wiley & Sons, Inc. (1981).
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In summary, the compounds of Formula I are made by a process which comprises:

(A) reacting a compound of Formula 2:
R3
R‘Y'Ton
O
2

with a compound of formula NH,CR'R*XC, in which R!, R}, R? , R* and X are
as defined in the Summary of the Invention for Formula I; or

(B) reacting a compound of Formula 2 with a compound of Formula NH,X?, in
which R?, R* and X® are as described in the Summary of the Invention for
Formula I; and

(C) optionally converting a compound of Formuta I into a pharmaceutically
acceptable salt;

(D)  optionally converting a salt form of a compound of Formula I to non-salt form;

(E) optionally converting an unoxidized form of a compound of Formulaiinto a
pharmaceutically acceptable N-oxide;

(F)  optionally converting an N-oxide form of a compound of Formula | its
unoxidized form;

(G) optionally resolving an individual isomer of a compound of Formula | from a
mixture of isomers; '

(H) optionally converting a non-derivatized compound of Formula [ into a
pharmaceutically prodrug derivative; and

(¢))] optionally converting a prodrug derivative of & compound of Formula [ to its
non-derivatized form.

Examples:

The present invention is further exemplified, but not limited by, the following

examples that illustrate the prepearation of compounds of Formula I (Examples) and

intermediates (References) according to the invention.
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REFERENCE 1

A solution of aniline (5.47 ml, 60 mumol) and triethylamine (8.36 ml, 60 rmmol)
in methylene chloride (150 ml) was cooled 1o -20°C and treated with
methylmalonylchloride (8.36 ml, 60mmol) in methylene chloride (20 ml). The reaction
mixture was allowed to warm to ambient temperature for 3 hours and then poured into
cold IN HCl. The organic layer was separated and washed with aqueous sodium
bicarbonate then brine and dried over magnesium sulfate and eveporated to give methyl
2-phenylcarbamoylacetate.

A mixture of methyl 2-phenylcarbamoylacetate (1.159g, 6 mmol) lithium
hydroxide (0.43g, 18 mmol) and 1-iodobutane (0.91 mi, 8 minol) in N-methylpyrrolidinone
(10 ml) was stirred at ambient temperature for 1.5 hours. The reaction mixture was poured
into ice water, extracted with ethylacetate (twice, 50 mi each). The combined exiracts were
washed with brine, dried over magnesium sulfate and evaporated. The residue was
purified by flash chromatography on silica gel eluting with 20% ethylacetate/hexane (o
give methy! 2-phenylcarbamoylhexanoate (0.71 S'g, 48% yield).

A solution of methyl 2-phenylcarbamoylhexanoate (0.98g 3.9 mmmol) in methanol
(10 ml) was treated with sodium hydroxide (4 ml, 4 mmol) at ambient temperature for [ 7
hours. The methano] was removed under reduced pressure and the residue was treated with
IN HCI and extracted with ethylacetate (twice, 50 ml each). The organic layers were
washed with brine, dried over magnesium sulfate and evaporated to give 2-

phenylcarbamoylhexanoic acid (0.68 g, 2.9 mmol, 74% yield):

A mixture of methyl 2-phenylcarbamoylacetate (prepared as in reference Example
1) (4.39 g, 22.7 mmol), lithium hydroxide (1.08 g, 45 mmol) and bromomethylcyclohexene
(3.76 ml, 27 mmol), in N-methylpyrrolidinone (25 mi) was stirred at ambient temperature

38



10

15

20

25

30

WO 02/098406 PCTIUSH2/1T922

for 17 hours. The reaction mixture was poured into icc water and exiracted with ether
(three times, 100 ml each). The extracts were washed with water then brine, dried over
magnesium sulfate and evaporated. The residue was purified by flash chromatography on
silica gel eluting with 10% ethylacetate (hexane) to give methyl 2-cyclohexylmethyl-A-
phenyl malonamate (1.89 g, 6.5 mmol, 29% yield). The agueous layer above was cooled
on ice and acidified to pH 2 with IN HCI. The aqueous layer was extracted with ether (3
times, 100 ml each) and the extracts were washed with water, then brine, dried over
magnesium sulfate and evaporated to give 2-cycloh ethyl-N- malonapic acid
(1.12 g, 18% yield). -

REFERENCE 3

- =N -malonamic aci

Sodium (6.9 g, 0.3 mol), dissolved in ethanol (300 ml), and then diethylmalonate
(50.3 ml, 0.3 mol) was added. Bromomethylcyclohexane (46 ml, 0.33 mo!) was added and
the reaction mixture was heated at 70°c for 14 hours. The reaction mixture was cooled and
the ethanol removed by evaporation, The resulting mass was dissolved in ice water and
then extracted with ethylacetate. The organic layers were washed with water, then brine
and dried over magnesium sulfate. The solvents were removed under reduced pressure to
give diethylcyclohexyl malonate.

A solution of diethyicyclohexylmalonate (12.8 g, 0.05 mol) in ethanol (100 ml) was
treated with a solution of lithium hydroxide (1.2 g, 0.05 moles) in water (50 mi) and then
stirred at ambient temperature for 15 hours. The ethanol was removed at reduced pressure
and water (50 ml) was added to the residue. The reaction mixture was extracted with ether,
cooled on ice and acidified to pH 1.5 with HCl. The aqueous phase was saturated with
NaCl and extracted with ethylacetate (twice, 150 ml each). Drying over magnesium sulfate
and evaporating the solvent gave ethy! 2-cyclohexylmalonate (8.52 g, 37 mmol, 74%
yield).

The ethyl 2-cyclohexylmalonaie (8.52 g, 37 mmol) in ethylacetate (80 ml) was
cooled to 0° C and treated with dimethylformade (5QuL) and then oxalylchloride (3.93 ml,
45 mmol). The reaction temperature was raised to room temperature and after 2 hours the
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solvents were removed under reduced pressure to give ethyl 2-cyclohexylmalonyl chloride.

The melonylchloride above was diluted to 28 ml volume with ethylacetate and 2
ml of that solution was added to a solution of phenethylamine (0.376 ml, 3 mmol) and N-
methylmorpholine (0.40 g, 4 mmof) in ethylacetate (4 ml) at -20°%. After 15 minutes the
reaction mixture was allowed to warm to ambient temperature overnight. The reaction
mixture was diluted with ethylacetate (5 ml) and ice water (5 ml). The organic layer was
separated and washed with cold 0.05 N HCI, then aqueous NaHCO,, then brine, dried over
magnesium suifate and evaporated under reduced pressure. The residue was purificd by
radial chromatography to give ethyl 2-cyclohexylmethyl-N-phenethyl malonamate (0.366
g, 1.10 mmol, 42% yield).

‘The ester above (0.366 g, 1.10 mmol) in ethanol (10 ml) was treated at ambient
temperature with aqueous sodium hydroxide (1.3 m! of IN) for 2.5 hours. The reaction
mixture was diluted with water (30 ml) and washed with ether (3 times, 30 ml each). The
aqueous layer was cooled, acidified with IN HCI (2 ml) and extracted with ethylacctalc
(3 times, 30 ml each). The ethylacetate extracts were washed with brine, dried over

magnesium sulfate and evaporated to give 2-cyclohexy|methyi-N-phemethyl malopamic
acid (0.138 g, 0.46 mmol, 42% yield).

REFERENCE 4

Ethyl 2-cyclohexylmethylmalonyl chloride, prepared as in Reference 3 (0.307 g,
1.25 mmol), was condensed with 4-aminomethyl pyridine using the method of Reference
3 to give ethyl 2-cyclohexylmethyl-4-pyrin-4-ylmethylmalonamate (0.237 g, 0.74 mmol,
58% yield).

This ester was hydrolyzed with sodium hydroxide using the method of Reference

3 to give 2-cyclohexylmethyl-N-pyridin-4-yimethvimalonamic acid (0.041 g, 0.14 mmol,

19% yield).

Proceeding as in the above referenced examples provided the following compounds:
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N-Benzyl-2-cyclohexylmethyl-malonamic acid;
2-Cyclohexylmethyl-N-{4-phenoxy-phenyl)-malonamic acid;
2-Cyclohexylmethyl-N-(3-phenyl-propyl)-malonamic acid,;
2-Cyclohexylmethyl-3-morpholin-4-yl-3-oxo-propionic acid,;
N-Cyclohexyl-2-cyclohexylmethyl-malonamic acid,;
2-Cyclohexylmethyl-N-naphthalen-1-ylmethyl-malonamic acid;
2-Cyclohexylmethyl-N-pyridin-3-yl-malonamic acid;
2-Cyclohexylmethyl-N,N-diisobutyl-malonamic acid;
2-Cyclohexyimethyl-N-(6-methoxy-pyridin-3-yl)-malonamic acid,;
2-Cyclohexylmethyl-N-(2-thiophen-2-yl-ethyl)-malonamic acid;
2-Cyclohexylmethyl-N-(3-phenoxy-phenyl)-malonamic acid;
2-Cyclohexylmethyl-N-(4-nitro-benzyl)-malonsmic acid;
N-Cyanomethyl-2-cyclohexylmethyl-malonamic acid;
2-Cyclohexylmethyl-N-(5,6,7,8-tetrahydro-naphthalen-1-yl)-malonamic acid;
2-Cyclohexylmethyl-N-(2-pyridin-2-yl-ethyl)}-malonamic acid;
2-Cyclohexylmethyl-3-(2,3-dihydro-indol-1-yl)-3-oxo-propionic acid;
2-Cyclohexylmethyl-3-(3,4-dihydro-1 H—i‘soquinolin—z -yl)-3-oxo-propionic acid;
2,N-Bis-cyclohexylmethyl-3-oxo-butyramide;
2-Cyclohexylmethyl-N~<(2-methoxy-benzy!)-3-oxo-butyramide;
2-Cyclohexylmethyl-N-(1-phenyl-ethyl)-malonamic acid;
N-Benzyl-2-cyclohexylmethyl-N-methyl-malonamic acid;
2-Cyclohexylmethyl-N-(3-nitro-benzyl)-3-oxo-butyramide;
2-Cyclohexylmethyl-N-(4-methoxy-benzyl)-malonamic acid;
N-(3-Carbamoyl-phenyl)-2-cyclohexylmethyl-malonamic acid;
2-Cyclohexylmethyl-N-pyridin-3-ylmethyl-malonamic acid;
N-(4-Carbamoyl-phenyl)-2-cyclohexylmethyl-malonamic acid;
2-Cyclohexylmethyl-N-(tetrahydro-furan-2-ylmethyl)-maionamic acid;
2-Cyclohexylmethyl-3-(3,4-dihydro-2H-quinolin-1-yl)-3-0xo-propionic acid;
N-tert-Butyl-2-cyclohexylmethyl-N-methyl-malonamic acid;
2-Cyclohexylmethyl-N-methyl-N-propyl-malonamic acid;
N-Butyl-2-cyclohexylmethyl-N-methyl-malonamic acid;
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2-Cyclohexylmethyl-N,N-dimethyl-malonamic acid;
(R)-2-Benzylcarbamoyl-4-phenylsulfany!-butyric acid; and
4-Benzenesulfonyl-2-benzylcarbamoyl-butyric acid;

EXAMPLE 1

2- -N-cvanomethvl-V -phenvimaipnamide

(Compound 1)

10 A solution comprised of 2-Phenylcarbamoyl-hexanoic acid (188g, 0.8mmol),
prepared as in Reference 1, in DMF (5.0mL) was treated with PyBOP® (425 0.8mmol)},
aminoecetonitrile bisulfate (140mg, 0.9 mmol) and triethylamine (600uL, 4.3mmol). The
mixture was stirred for 3 hours and then partitioned between water (20 mL) and ethyl
acetate (50 mL). The organic layer was separated and washed with 1 M saturated sodium

15  bicarbonate solution, I M hydrochloric acid solution and water, dried (MgSO,) and
concentrated. Product was purified from the residue by flash column on silica gel (60°A)
with 50% ethy] acetate in hexane to provide 2-butyl-N-cvanomethyi-N'-phenylmalonamide
(125 mg, 57% yield). . '"H NMR: (DMSO) 10.01 (s, 1H), 7.59 (d, J=8Hz, 2H), 7.31 (t,
J=7Hz, 2H), 7.06 (, J=THz, 1H), 4.13 (d, ]=6Hz, 2H), 3.32 (1, J»8Hz, 1H), 1.80 (m, 2H),

20  1.25(m, 4H), 0.86 (t, J=7Hz, 3H). MS: m/e 273.9.

EXAMPLE 2
. 1-2- Imethvi-M-phenvl-malonamide

(Compound 2);
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A solution comprised of 2-Cyclohexylmethyl-N-phenyl-malonamic acid (350 mg,
1.2 mmol), prepared as in Reference 2, EDCI (250 mg, 1.3 mmol), HOBt hydrate (199 mg,
1.3 mmol), amino acetonitrile bisulfate (200 mg, 1.3 inmol) and N-methylmorpholine (0.30
ml, 2.7 mmol) in N, N-dimethylpyrrolidinone (5 ml) was stirred at ambijent temperature for
15 hours. The reaction mixture was poured into cold IN HCl and extracted with
cthylacetate. The organic phase was washed with aqueous saturated sodium bicarbonate
and then brine (50 ml each) dried over magnesium sulfate and evaporated. The residue
was purified by radial chromatography using 50% ethylacetate/hexane es eluent fo provide
N-Cyanomethyl-2-cyclohexyimethyl-N'-phenyl-mslonamide (179 mg, 48% yield). 'H
NMR: (DMSQ) 10.01 (s, 1H), 8.47 (t, J=5Hz, LH), 7.59 {d, J=THz, 2H), 7.31 (t, J=8Hz,
2H), 7.07 (t, J=7Hz, 1H), 4.13 (d, J=5Hz, 2H), 3.47 (1, J=7Hz, 1H), 1.6 (m, 7H), 1.1 (m.
4H), 0.9 (m, 2H). MS: m/e 313.2.

EXAMPLE 3

—cyapomethyl-2-cyclo Im |-\ -phenethy[malonamid
. (Compound 3)

H H N
| =
hrg“’/
o]

A solution comprised of 2-Cyclohexylmethyl-V-phenethyl-malonic acid (138 mg,
0.46 mmol), prepared as in Reference 3, EDCI (115 mg, 0.60 mmol), HOBt hydrate (92
mg, 0.60 mmol), N-methylmorpholine (0115 mi, 1.38 mmol) in N N-dimethyl
pyrrolidimone (4 ml) was stirred at ambient temperature for 10 min. Aminoacetonitrile
bisulfate (106 mg, 0.69 mmol) was added. The reaction mixture was stirred at ambient
temperature for 2 hours, then poured into cold IN HCI and extracted twice with
ethylacetate (50 ml each). The organic phase was washed with aqueous sodium

bicarbonate and then brine (50 m! each), dried over magnesium sulfate and evaporated.
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The residue was purified by radial chromatography using 50% ethylacetate/hexane as
eluent to provide N- ethyl-2- 1 1yl-MN'-phe Imalonamide (56 mg,
36% yield). '"H NMR: (DMSO) 8.38 (t, I=5Hz, 1H), 7.98 (t, J=6Hz, 1H), 7.25 (m, SH}.
4.10 (d, J=6Hz, 2H), 3.2 (m, 3H), 2.71 (t, ]=7Hz, 2H), 1.6 (m, 7H), 1.1 (m, 4H), 0.85 (m,
2H). MS: nve 342.10.

EXAMPLE 4
-cvan -2-cyclohex -N'-pyrid-4-vimethy] 1amide
(Compound 4)

N/ H H
|- S
™ N N\AN
O 0

A solution comprised of 2-Cyclohexylmethyl-N-pyridin-4-ylmethyl-malonic acid
(41 mg, 0.14 mmol), prepared 8s in Reference 4, was coupled to aminoacetonitrile as
described in Example 3 to provide 1-2- Imethyl-N'-pyrid-4-
yimethyimalonamide (13 mg, 28% yield). '"H NMR: (DMSO) 8.5 (m, 4H), 7.20 (d, J=6Hz,
2H), 4.3 (m, 2H), 4.13 (d, J=5Hz, 2H), 3.3 (m, 1H), 1.6 (m, 7H), 1.1 (m, 4H), 0.83 (m, 2H).
MS: m/e 329.08.

xv¥Imethyl-malonami

(Compound 5)
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e

A mixture of N-benzyl-2-cyclohexylmethyl-malonamic acid (200mg,
0.69mmol), HOBt (159mg, 1.04mmol), EDC (146mg, 0.76mmol), 2-amino-1-
benzooxazol-2-yl-4-phenyl-butan-1-one (195mg, 0.69mmol), dichloromethane (3mL)
and triethylamine (106pL, 0.76mmol) was allowed to stir 2 hour. The product was
extracted into ethyl acetate (60mL) and washed with two 15mL portions of IN HCI,
and two 15mL portions of saturated NaHSQ,, dried over MgSO, and concentrated.
Ethyl acetate (Sml) was added and a white precipitate formed and was collected to give
N-[1-{1-benzooxazol-2-yl-1-hydroxy-methyl)-3-phenyl-propyl]-M-benzyi-2-
cyclohexyimethyl-malonamide (81mg, 0.12mmol, 21% yield).

N-[1-(1-Benzooxazol-2-yl-1-hydroxy-methyl)-3-phenyl-propyl]-M-benzyl-2-
cyclohexylmethyl-malonamide (70m'g. 0.126mmol) was dissolved in 0.6mL ‘
dichloromethane and treated with Dess Martin periodinane (107mg, 0.253mmol). The
mixture was stirred for 2 hours, then 8mL of 0.26M NaS,0, in saturated NaHSO, was
added and the mixture was extracted with two 15mL portions of ethyl acetate and
washed with two 4mL portions of saturated NaHSOQ,. The organic layer was dried over
MgSO, and concentrated. The product was recrystallized from ethyl acelate and hexane

to give N-f1
cyclohexvimethyl-malonamide (40mg, 0.072mmol, 57% yield); 'H NMR: (DMSO)

7.88 (m, 1H), 7.68-7.40 (m, 3H), 7.35-7.10 (m, 10H), 6.90 (m, 1H), 5.65 (m, 1H), 4.43
(d, J=5.7THz, 2H), 3.25 (m, 1H), 2.74 (t, J=8.0Hz, 1H), 2.46 (m, 1H), 2.17 (m, 1H), 1.77
(t, 1=7.4Hz, 1H), 1,64 (m, 7H), 1.22 (m, 4H), 0.87 (m, 2H); MS: (M"+1) 552.8; 551.68.

The following compounds of Formula I were provided by proceeding as in the

above Examples:
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N- methyl- exyl-2 Imel lonamide (Compound 6); 'H

NMR(DMSO): 8.31 (t, J=6Hz, 1H), 7.82 (d, J=8Hz, 1H), 4.10 (d, J=8Hz, 2H), 3.52 (m,
1H), 3.20 (t, J=7Hz, 1H), 1.6 (m, 12H), 1.1 (m, 9H), 0.83 (m, 2H); MS (m/e) =320.11;

- =\ hyl-2-cvelohexylmethylmal ide (Compound 7); 'H
NMR(DMSQO): 8.45 (m, 2H), 7.3 (m, 5H), 4.33 (dd, J=6,15Hz, 1H), 4.23 (dd, J=6,15Hz,
iH), 4.12 (d, 2H), 3.3 (m, 1H), 1.6 (m, 7H), 1.1 (m, 4H), 0.85 (m, 2H); MS (m/e) = 328.15,
M.Wt. =327.43;

-gva, 1-2-cycloh ethyl-N"-{(4-phe ny[)majonamide
(Compound 8); 'H NMR(DMSO): 10.1 (s, 1H), 8.50 (1,J=5Hz, 1H), 7.61 (d, }=7Hz, 2H),
7.37 (t, J=THz, 2H), 7.11 (1,]=7Hz, 1H), 7.0 (m. 4H), 4.14 (d, J=5Hz. 2H), 3.47 (1,)=THz,
1H), 1.7 (m, TH), L.1 (m, 4H), 0.92 (m, 2H); MS (m/e) = 406.10, M. Wt. = 405.49;

-cyanomethyl- lohexylmethyl-N'-(3-ph malonamide (Compound
9); 'H NMR(DMSO): 8.38 (t, J=6Hz, 1H), 8.00 (t,J=6Hz, 1H), 7.2 (m, 5H), 4.10 (d,
J=5Hz, 2H), 3.23 (tJ=7Hz, 1H), 3.1 (m, 2H), 2.5 (m, 2H), 1.6 (m, 9H), 1.1 (m, 4H), 0.85
(mm, 2H); MS (m/e) = 356.02;

-2-oyclohe hotin-4-y]-3-
(Compound 10); 'H NMR(DMSOQ): 8.54 (t, J=4Hz, 1H), 4.12 (@, J=5Hz, 2H), 3.5 (m, 8H),
1.65 (m, 8H), 1.15 (m, 4H), 0.85 (m, 2H); MS (m/e) = 308.05,
N-cysnomethyl-2-cyclohexylmethvi-N"-naphth-1-vimethylmalonamide (Compound
11); '"H NMR(DMSO): 8.53 (t, I=5Hz, 1H), 8.43 (t,J=6Hz, 1H), 8.04 (m, 1LH), 7.94 (m,
1H), 7.86 (d,J=8Hz, 1H), 7.5 (m, 4H), 4.85 (dd, J=6,15H2, 1H), 4.65 (dd, J=5,15Hz, 1H),
4.12 (d, J=3Hz, 2H), 3.3 (m, 1H), 1.6 (m, 8H), 1.0 (m, 3H); MS (nve) = 378.18, M. Wt.
377.18;

-2-cyciohe: -)V -pyrid-3-ylmalonamide (Compound 12);
"H NMR(DMSO): 10.24 (s, 1H), 8.75 (s, 1H), 8.54 (1, J=5Hz, 1H), 8.29 (d, J=5Hz, 1H).
8.04 (d,J=7Hz, 1H), 7.36 (m, 1H), 4.13 (d, J=5Hz, 2H), 3.49 (1, J=7Hz, 1H), 1.7 (m, 7H),
1.1 (m, 4H), 0.9 (m, 2H); MS (m/c) = 314.91;
N-cysnomethyl-2-cyelohexvimethyi-N.M-diisobutylmalonamide (Compound 13);
'*H NMR(DMSO): 8.50 (t, J=4Hz, 1H), 4.09 (m, 2H), 3.63 (t, J=7THz, 1H), 3.2 (m. 2H),
3.05 (m, 2H), 1.9 (m, 2€), 1.6 (m, 7H), 1.1 (m, 4H), 0.8 (m, 14H); MS (m/e) = 350.08,
M. Wi, 349.51;
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N-cvanomethvl-2-cvelohexylmethyl-M. V-diisopropylmalopamide (Compound 14);
'"H NMR(DMSO): 8.45 (t, J=5Hz, 1H), 4.} (m, 3H), 3.55 (1, J=7THz, 1H), 3.46 (m, 1H), 1.6
(m, 7H), 1.27 (d, J=7Hz, 6H), 1.11 (m, 10H), 0.85 (m, 2H); MS (m/e) = 321.99, M. Wt.
321.24;

-cya hyl-2-cyclofe; 1-N"-(6-methox id-3- amid
(Compound 15); 'H NMR(DMSO): 10.04 (s, 1H), 8.50 (t, J=5Hz, 1H), 8.35 (s, 1H), 7.88
(d, J=9Hz, 1H), 6.80 (d,J=9Hz, 1H), 4.13 (m, 2H), 3.81 (s, IH), 3.44 (1, J=8Hz, 1H), 1.7
(m, 7H), 1.1 (m, 4H), 0.91 (m, 2H); MS (m/e) = 345.01, M.Wt. 344.18;

N-cyanomethvi-2-cyclohexylmethy[-N"-(2-thien-2-vlethy])malonamide (Compound
16); 'H NMR(DMSO): 8.40 (t, J=5Hz, 1H), 8.07 (t, ]=5Hz, 1H), 7.33 (d, J=5Hz, 1H), 6.95
(m, 1H), 6.87 (m, 1H), 4.10 (d, J=5Hz, 2H), 3.3 (m, 3H), 3.21 (t, J=7Hz, 2H), 1.6 (m, 7H),
1.1 (m, 4H), 0.85 (m, 2H); MS (m/e) = 348.09, M.Wt. 347.48;

-cyan - 1-N-(3-phen ami
(Compound 17); '"H NMR(DMSO): 10.1 (s, 1H), 8.45 (t, J=5Hz, 1H), 7.41 (1, J=8Hz, 2H),
7.33 (m, 3H), 7.16 (t, J=7Hz, 1H), 7.03 (d, J=8Hz, 2H), 6.73 (m, 1H), 4.1 (m, 2H), 3.42
(t, J=7Hz, 1H), 1.6 (m, 7H), 1.1 (m, 4H), 0.85 (m, 2H); MS (i/e) = 406.04, M.W1. 405.49;

N-cvanomethyl-2-cyclohexylmethyl-N'(4-nitrobenzy)malonamide (Compound
18); 'H NMR(DMSO): 8.61 (t, J=GHz, 1H), 8.53 (t, J=6Hz, 1H), 8.17 (d, J=0Hz, 2H), 7.47
(d, J=5Hz, 2H), 4.41 (d, J=6Hz, 2H), 4.14 (d, ]=6Hz, 2H), 3.3 (m, tH), 1.6 (m, 7H), 1.1
(m, 4H), 0.87 (m, 2H); MS (m/e) = 373.02, M. Wt. 372.42;

N.N-biscyanomethy]-2-cyclohexylmethylmalonamide (Compound 19); 'H
NMR(DMSO): 8.59 (t, J=5Hz, 2H), 4.14 (d, J=6Hz, 4H), 3.28 (t, J=8Hz, 1H), 1.6 {m, 7H),
1.1 (m, 4H), 0.86 (m, 2H); MS (m/c) = 276.99, M.Wt. 276.34;

& - 2.9 =N - 7.8-t naphth-1- lonamide
(Compound 20); '"H NMR(DMSO): 9.28 (s, 1H), 8.57 (t, J=6Hz, 1H), 7.21 (d, J=8Hz, IH),
7.05 (t, J=8Hz, 1H), 6.90 (d, J=7Hz, 1H), 4.16 (d, J=6Hz, 2H), 3.49 (t, J=THz, 1H), 2.7 (m,
2H), 2.5 (m, 2H), 1.7 (m, 11H), 1.1 (m, 4H), 0.91 (m, 2H); MS (m/e) = 368.04, M.WL.
367.48;

Lcva ethyl-2-cvcloh m N -(2-pyrid-2-vlethvlimealonamide
(Compound 21); 'H NMR(DMSO): 8.49 (m, 1H), 8.40 (t, J=6Hz, 1H), 8.00 (t, J=5Hz, 1H).
7.68 (dt, J=2,8Hz, 1H), 7.2 (m, 2H), 4.09 (d, J=6Hz, 2H), 3.42 (m, 2H), 3.17 (t, J=8Hz,
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1H), 2.85 (t, J=7Hz, 2H), 1.6 (m, 7H), 1.07 (m, 4H), 0.83 (i, 2H); MS (m/c) = 343.04,
M.Wt. 342.44;

(Compound 22); 'H NMR(DMSO): 8.73 (t, J=5Hz, 1H), 8.06 (d, J=8Hz, 1H), 7.24 (d,
J=THz, 1H), 7.15 (t, ]=7Hz, 1H), 7.00 (t, J=7Hz, 1H), 4.15 (d, J=5Hz, 2H), 4.1 (m, 2H),
3.66 (t, J=7Hz, 1H), 3.14 (m, 2H), 1.6 (m, 7H), 1.1 (m, 4H), 0.91 (m, 2H); MS (m/e) =
340.07, M. Wt. 339.19;

oxopropionamide (Compound 23); "H NMR(DMSO): 8.64(t, J=5Hz, 1H), 7.15 (s, 4H),
4.65 (m, 2H), 4.11 (t, J=6Hz, 2H), 3.77 (m, 2H), 2.8 (m, 2H), 1.7 (m, 7H), 1.1 (m, 4H),
0.89 (m, 2H), 3.54 (m, 1H); MS (m/e) = 354,05, M.Wt. 353.46;

N-cyanomethyl-2 N'-biscyclohexylmethylmalonamide (Compound 24), 'H
NMR(DMSO): 8.34 (t, ]=5Hz, 1H), 7.93 (t, J=5Hz, 1H), 4.09 (d, J=6Hz, 2H), 3.23 (dd,
J=7,9Hz, 1H), 3.0 (m, 1H), 2.8 (n, 1H), 1.6 (m, 12H), 1.4 (m, iH), 1.1 (m, 7H), 0.86 (m,
4H); MS (m/e) = 334,00, M.Wt. 333.47;

-c -2-cyclo Imethyl-N"-(2-me benzyl)majonamjde
(Compound 25); 'H NMR(DMSO): 8.4 (t, J=5Hz, 1H), 8.27 (1, J=6Hz, 1H), 7.24 (d,
J=2,7Hz, 1H), 7.10 (dd, J=2,7Hz, 1H), 6.96 (d, J=7Hz, 1H), 6.88 (dt, J=7,1Hz, 1H), 4.30
(dd, J=6,16Hz, 1H), 4.20 (dd, J=5,16Hz, 1H), 4.12 (d, J=6Hz, 2H), 3.79 (5, 3H), 3.3 (m,
1H), 1.6 (m, 7H), 1.1 {m, 4H), 0.85 (m, 2H); MS (m/e) = 358.03, M.Wt. 357.45;

N-cyapomethyl-2-cyclohexylmethyl-N"-(1-phenylethylimalonamide (Compound
26); '"H NMR(DMSO): 8.25 (m, 1H), 7.4 (m, 5H), 4.02 (m, 2H), 3.18 (s, 3H), 3.25 (m,
1H), 1.6 (m, 7H), 1.1 (m, 4H), 0.7 (m, 2H); MS (m/e) = 328.08, M.Wt. 327.42;

ethv]-N-met lonamjde (Compound
27), '"H NMR{DMSO): 8.62 (m, 1H), 7.3 (m, 5H), 4.5 (m, 2H), 4.13 (d,J=6Hz, 2H), 3.7 (m,
1H), 2.93 (s, 3H), 1.6 (m, 7H), 1.1 (m, 4H), 0.88 (m, 2H); MS (m/e) = 342.09, M. W1.
341.45;

'N-cyanomethyl-2-cyclohexylmethy|-N"-(3-nitrobenzyl)malonamide (Compound
28); 'H NMR(DMSOY): 8.6 (t, 1H), 8.5 (t, 1H), 8.1 (m, 2H), 7.6 (m, 2H), 4.1 (m, 2H). 1.6
(m, 7H), 1.1 (m, 4H), 0.8 (m, 2H); MS (m/e) = 373.07, M.W. 372.42;

a hyl-2-cyclohexyimethyl-N"-{4-n malonamid
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(Compound 29); '"H NMR(DMSO): 8.42 (t, J=5Hz, 1H), 8.38 (1, J=6Hz, !H), 7.14 (d,
J=9Hz, 2H), 6.86 (d, J=9Hz, 7H), 4.25 (dd, J=6,15Hz, 1H), 4.15 (dd, J=7,16Hz, I H), 3.7
(s, 3H), 3.27 (t, J=8Hz, 1H), 1.6 (m, 7H), 1.1 (m, 4H), 0.84 (m, 2H), 4.11 (d,J=6Hz, 2H);
MS (m/e) = 356.97, M.Wt. 357.45;

-(3- 1 -V -cyanomethyl-2- he ethylmalogami
(Compound 30); '"H NMR(DMSO): 10.14 (s, 1H), 8.48 (t, 1H), 8.03 (s, 1H), 7.75 (d, 1H),
7.54 (d, 1H), 7.35 (m, 2H), 4.12 (d, 2H), 3.4 (t, 1H), 1.6 (m, 7H), 1.1 (m, 4H), 0.9 (m, 2H),
3.29 (s, 3H); MS (m/e) =357.11, M.Wt. 356.42;

N-cyanomethy]-2-cyclohexylmethyl-N"-pvrid-3-yimethylmalonamide (Compound
31); 'H NMR(DMSO0): 8.4 (m, 4H), 7.55 (d, 1H), 7.25 (dd, 1H), 4.28 (dd, 1H), 4.18 (dd,
1H), 4.05 (d, 2H), 3.2 (m, 1H), 1.6 (m, 7H), 1.01 (m, 4H), 0.78 (m, 2H); MS (m/c) =
329.03, M.Wt. 328.41;

-{4- henvi)-N"-¢: methyi-2- th lonam;i
(Compound 32); 'H NMR(DMSO): 10.22 (s, 2H), 8.50 (t, J=6Hz, 1H), 7.83 (d, J=9Hz 2H),
7.64 (d, J=9Hz, 2H), 7.52 (s, 1H), 4.13 (d, J=6Hz, 2H), 3.48 (1, J=7Hz, 1H), 1.7 (m, 7TH),
1.1 (m, 4H), 0.9 (m, 2H); MS (m/e) = 357.04, M.Wt, 356.42;

g thyl-2- thyl-N'-tetrghydrofur-2-ylmeth mide
(Compound 33); 'H NMR(DMSO):'8.38 (t, J=SHz, 1H), 7.98 (t, J=4Hz, 1H), 4.10 (d,
J=6Hz 2H), 3.8 (m, 2H), 3.6 (m, 1H), 3.2 (m, 4H), 1.8 (m, 3H), 1.6 (m, 7H), 1.1 (m, 4H),
0.85 (m, 2H); MS (m/e) = 322.02, M.Wt. 321 .4];

exopropionamids (Compound 34); 'H NMR(DMSOY): 8.5 (m, 1H), 7.35 (m, 1H), 72 (m,
4H), 4.1 (m, 2H), 3.82 (dd, 1H), 2.78 (t, 1H), 2.72 (1, 1H), 2.59 (m, 1H), 1.8 (m, 2H). 1.5
(m, 7H), 1.0 (m, 4H), 0.7 (m, 2H); MS (m/e) = 354.02, M. Wt. 353.46;

-ter- =N"-cyan -2 ethyl-N-met ajopamide
(Compound 35); ‘"H NMR(DMSO): 8.41 (t, J=5Hz, 1H), 4.09 (d, J=5Hz, 1H), 3.56 (t,
J=7Hz, 1R), 2.86 (s, 3H), 1.6 (m, 7H), 1.31 (5, $H), 1.1 {m, 4H), 0.8 (m, 2H); MS (m/c)
= 308.04, M. Wt. 307.43;

N-cyapomethyl-2-cyclohexylmethyl-N"-methy]-N -propylmalonamide {Compound
36); "H NMR(DMSO): 8.5 (m, 1H), 4.10 (m, 2H), 3.60 (t, J=7Hz, 1H), 3.2 (m, 2H), 2.96
(s, 3H), 1.65 (m, 7H), 1.45 (m, 2H), 1.1 (m, 4H), 0.8 (m, SH); MS (m/e) = 294.02, M. W1,
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293.40;

N-butyl-N'-cyanomethyl-2-cyclohexylmethyl-V-methylmalonamide (Compound
37); '"H NMR(DMSO): 8.5 (m, 1H), 4.10 (d, J=5Hz, 2H), 3.60 (t, 1H), 3.3 (m, 2H), 2.95
(s, 3H), 1.6 (m, 7H), 1.4 (m, 2H), 1.1 (m, 6H), 0.8 (m, 5H); MS (m/e) = 308.01, M. Wi
307.43;

N-cvanomethy}-2-cyclohexylmethyl-N'.M-dimethylmalonamide (Cempound 38);
'H NMR(DMSOQ): 8.55 (t, J=5Hz, 1H), 4.11 (d, J=7Hz, 2H), 3.62 (1, J=8Hz, 1H), 2.99 (s,
3H), 2.81 (s, 3H), 1.6 (m, 7H), 1.1 (m, 4H), 0.85 (m, 2H); MS (m/e) = 266.01, M.W1.
265.18; '

N-benzyl-M-cyapomethy]-2-(2-phenylsulfanylethvi}malonamide (Compound 39);
'H NMR(DMSO): 8.56 (t, J=6Hz, 1H), 8.49 (t, J=6Hz, 1H), 7.3 (m, 10H), 4.29 (d, J=6Hz,
2H), 4.14 (d, J=6Hz, 2H), 3.40 (1, J=7Hz, IH), 2.86 (1, J=8Hz, 2H), 2.05 (m, 2H); MS
(m/e) =368.02, M.Wt. 367.14; and

&-(2-phenylsulfonylethyl)-N-benayl-M-cvanomethylmalonamide (Compound 40);

'H NMR(DMSO): 8.56 (t, J=6Hz, 1H), 8.43 (t, J=6Hz, 1H), 7.86 (d, J=7Hz, 2H), 7.79 (t,
J=5Hz, [H), 7.68 (t, J=8Hz, 2H), 7.25 (m, 5H), 4.26 (d, J=6Hz, 2H), 4.13 (d, J=GHz, 2H),
3.36 (m, 1H), 3.19 (m, 2H), 2.00 (m, 2H); MS (m/e) = 400.04, M.Wt. 399.47;

242- 25U 1-N-[(S)-]- 0 -2-y]-me -N-
benzyl-malonamide (Compound 41) 'H NMR(DMSOQ): 8.56 (d, J=6Hz, 1H), 8.2 (m, 1H),
8.0-7.5 (m, 9H), 7.3-7.1 (m, 5H), 5.3 (m, 1K), 4.24 (1, J=6Hz, 2H), 3.41 (1, J=THz, 1H),
3.18 (m, 2H), 1.96 (m, 3H), 1.67 (m, 1H), 1.30 (m, 4H), 0.82 (m, 3H); MS (m/e) = 576.27,
M.Wt. 575.21; and

-Bis-I(S)-1-{] -benzoo -2-yl-methanoyl)-propvl]-2-cyclohexylmethyl-
malonamide (Compound 42) ‘H NMR(DMSO): 8.41 (d, J=6Hz, 2H), 8.00 (d, J=8Hz, 2H),
7.89 (d, J=8Hz, 2H), 7.65 (t, J=7THz, 2H), 7.53 (1, J=8Hz, 2H), 5.19 (m, 2H), 3.42 (t,
J=8Hz, 1H), 1.98 (m, 2H), 1.74 (m, 2H), 1.52 (m, 7H), 0.94 (m, 10H), 0.77 (m, 2H); MS
(m/e) = 572.26, M. Wt. 573.4.

EXAMPLEG6
Cathepsin S Assay

30

Y o
\@°



10

15

20

25

30

WO 02/098406 PCTAISH2/ 17922

Solutions of test compounds in varying concentrations were prepared in 10 uL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES,
50 mM (pH 6.5); EDTA, 2.5 mM,; and NaCl, 100 mM). Human cathepsin S (0.158 pMoles
in 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 minutes al ambient
temperature. Z-Val-Val-Arg-AMC (9 nMoles in 25 pL of assay buffer) was added to the
assay solutions and hydrolysis was followed spectrophotometrically at (A 460 nm) for 5
minutes. Apparent inhibition constants (K, were calculated from the enzyme progress

curves using standard mathematical models.

EXAMPLE 7
Cathepsin B Assay

Solutions of test compounds in varying concentrations were prepared in 10 uL of
dimethyl sulfoxide (DMSQ) and theq diluted into assay buffer (40 pL, comprising: N,N-
bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (BES), 50 mM (pH 6);
polyoxyethylenesorbitan monolaurate, 0.05%; and dithiothreitol (DTT), 2.5 mM). Human
cathepsin B (0.025 pMoles in 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
mim_xtes at ambient temperature, Z-FR-AMC (20 nMoles in 25 pL of assay buffer) was
added to the assay solutions and hydrolysis was followed spectrophotometrically at (A 460
nm) for 5 minutes. Apparent inhibition constants (K,) were calculated from the enzyme

progress curves using standard mathematical models.

EXAMPLE 8
Cathepsin K Assay

Solutions of test compounds in varying concentrations were prepared in 10 uL of
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dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES,
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin K (0.0906
pMoles in 25 pL of u;ay buffer) was added to the dilutions. The assay solutions were
mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient
temperature. Z-Phe-Arg-AMC (4 nMoles in 25 pL of assay buffer) was added to the assay
solutions and hydrolysis was followed spectrophotometrically at (A 460 nm) for 5 minutes.
Apparent inhibition constants (K,) were calculated from the enzyme progress curves using
standard mathematical models.

EXAMPLE 9
Cathepsin L. Assay

Solutions of test compounds in varying concentrations were prepared in 10 pL of

dimethy] sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES,
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 ;mM). Human cathepsin L (0.05 pMoles
in 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 minutes at ambient
temperature. Z-Phe-Arg-AMC (1 nMoles in 25 pL of assay buffer) was added to the assay
solutions and hydrolysis was followed spectrophotometrically at (A 460 nm) for 5 minutes.
Apparent inhibition constants (K;) were calculated from the enzyme progress curves using
standard mathematical models.

Compounds of the invention were tested according to the above-described assays
for protease inhibition and observed to exhibit selective cathepsin S inhibitory activity.
For example, the compounds of the invention were found to inhibit cathepsin S protcase
activity at concentrations that are least 50 fold less than those concentrations required lo

produce an equiactive inhibition of cathepsin K protease activity. The apparent inhibition

_ constants (K)) for compounds of the invention, against Cathepsin S, were in the range from

about 10"°M to about 107'M.
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EXAMPLE 10
Representative Pharmaceutical Formulations Containing a Compound of

Formula ]

ORAL FORMULATION
Compound of Formula [ 10-100 mg
Citric Acid Monohydrate 105 mg
Sodium Hydroxide 18 mg
Flavoring
Water q.s. to 100 mL
INTRAVENOUS FORMULATION
Compound of Formula I 0.1-10 mg
Dextroge Monohydrate q.s. to make isotonic
Citric Acid Monohydrate 1.05 mg
‘Sodium Hydroxide 0.18 mg
Water for Injection q.s. to 1.0 mL
TABLET FORMULATION
Compound of Formula I 1%
Microcrystall_ine Cellulose 73%
Stearic Acid 25%
Colloidal Silica - 1%.

53



Ll 1) -

10

IS

20

25

WO 12098406 PCT/USN2/ 17922
WE CLAIM:
1. A compound of Formula [:

R

R x!
o] O
I

in which:

X' is -NHC(R"R)X? or -NHX;

X? is cyano, -CRHRYHX, -CRHRYCF,, -C(R)RY)CF,CF,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*; wherein R® is (C, Jalkyl, (Cq_)aryl(C, »alkyl or
(C, ,oheteroaryl(C, Jalkyl; R® is hydrogen or (C, Jalkyl; R’ is hydrogen or (C, Jalkyl and
R® is hydroxy or R’ and R® together form oxo; R® is hydrogen, halo, (C,.)alkyl,
(Cs.daryl(Cy dalky!l or (Cy. heteroaryl(C,y alkyl; -

X® comprises a beteromonocyclic ring containing 4 to 6 ring member atoms or a
fused heterobicyclic ring system containing 8 to 14 ring member atoms and any
carbocyclic ketone, iminoketone or thioketone derivative thereof:

wherein within R®, X* or X’ any alicyclic or aromatic ring system may be
substituted further by 1 to 5 radicals independently selected from (C,alkyl,
(C,oalkylidene, cyano, halo, halo-substituted(C, )alkyl, nitro, -X‘NR"R",
-X‘NR"C(O)R", -X‘NR“C(O)OR“, -X‘NR"C(O)NR“R", -X'*NR“C(N'R“)NR':R‘!,
X'ORP, -X'SR?, -X'C(O)OR?, -X'C(O)R?, -X'OC(O)R", -X'C(O)NR"RY,
X'S(ONRR", -X‘NR"S(O)R”, -X'P(O)OROR", -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*OR",
X'SRY, -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"RY, -X'S(O),NR"R", -X'NR"*S(O),R",
-X'NR“C(O)NR“R" and -X‘NRPC(NR')NR"R", wherein X* is a bond or (C, Jalkyl; R"
at each occurrence independently is hydrogen, (C, Jelkyl or halo-substituted(C, ;)alkyl; R"
is (Cpsalkyl or halo-substituted(C, galkyl; and R" is (C, )cycloalkyl(C, )alkyl,
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hetero(C,.,Jcycloalky)(C, )alkyl, (Cq,o)aryl(Coglalkyl, hetero(C, g )aryl(Cos)alkyl,
(Cs.10)bicycloaryl(C, Jalkyl or hetero(C, ,s)bicycloaryl(C, Jalkyl;
\ R! is hydrogen, halo or (C, satkyl and R? is selected from a group consisting of
hydrogen, cyano, halo, -X'NR"R"“, -X'NRZC(O)R?, -X'NR"C(O)OR",
5 -X'NRUC(O)NR"R", -X‘NRC(NR"NR"R", -X‘OR”, -X‘SR?, -X‘C(O)OR",
X'C(OR?, -X'OC(O)R?, -X‘C(O)NR"R", -X'S(O),NR'R", -X'NR"S(O),R”,
-X'P(OOR™)OR™, -X'OP(O)(OR')ORY, -X'NR"C(O)R", -X‘S(O)R", -X'S(O),R",
-R™, -X'ORY, -X'SR¥, -X'S(O)RY, -X‘S(O),R", -X'C(O)R", -X'C(O)ORY, -X'OC(O)R¥,
X'NRMR?, -X'NR"C(O)R™, -X'NR"C(O)OR", -X'C(O)NR"R®, -X‘S(0),NR"R",
10 -X'NR''S(0),R", -X'NR"2C(O)NR"R" and -X'NR“C(NR')NR"R", wherein X', R"*, R"
and R are as defined sbove; or R' and R? taken together with the carbon atom to which
both R' and R? are attached form (C, Jcycloalkylene or (C, Pheterocycloalkylenc; wherein
within said R*® any heteroaryl, aryl, cycloalkyl, heterocycloalkyl, cycloalkylene or
heterocycloalkylene is optionally substituted with 1 to 3 radicals independently selected
15 from (C,alkyl, (C,,)alkylidene, cyano, halo, halo-substituted(C,_)alkyl, nitro,
X'NRUR?,  -X'NRUC(OR",  -X'NR"C(O)OR?  -X'NR"C(O)NR'R",
X'NRUC(NR')NR"R", -X*OR", -X*SR?, -X‘C(0)OR", -X'C(O)R", -X*OC(O)R",
-X‘C(O)NR"R“, -X'S(O),NR"RY, -X*NR"?S(0),R", -X*P(O)(OR')OR",
-X'OP(0)(OR™)ORY, -X'NRC(O)R", -X'S(O)R"”, -X'S(O),R" and —X'C(O)R”, wherein
20 X', R"and R" are as defined above;
R} is -C(R®H(R“X?, wherein R® is as defined above and X® is selected from
LXNRPRY,  -X'NRUC(O)R?,  -X'NRC{O)OR?,  -X'NRUC(O)NR"R",
X'NRZC(NR?)NR'RY, -X‘OR”, -X‘SR", -X‘C(O)OR", -X'C(O)R", -X'OC(O)R",
X'R%, -X'C(OJNR"R, -X‘S(O),NR"R”, -X'NR”S(O)R", -X‘P(O}OR")OR",
25 -X'OP(O)(OR™)OR", -X'C(O)R", -X'NR"C(O)R", -X*S(O)R” and -X'S(O}R", -R*,
X'ORY, -X'SR™, -X'S(O)RY, -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(Q)OR", -X‘C(O)NR"R", -X'S(0),NR"R",
-XNR"S(O}R", -X'NR"C(O)NR"R" and -X‘NR':C(NR )NR“R"? wherein X', R, R”
and R™ are as defined above;
30 R'is -NR'R", -NRR", -NR‘R" or -NR*X’C(O)R" wherein R, X and R" arc
as described above and R" is hydrogen, -(C, ()alkyl or -X*OR® wherein X* is as described
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above; or R® and R" together with the nitrogen atom to which R€ and R' are attached form
hetero(C, ,JJcycloalkyl, hetero(C, ,o)aryl or hetero(C, ,)bicycloaryl;

wherein within R* and R* any alicyclic or aromatic ring system may be substituted
further by 1-5 radicals independently selected from (C, z)alkyl, (C, c)alkylidene, cyano,
halo, halo-substituted(C, )alkyl, nitro, -X*NR"R ", -X*NR"?’C(O)R", -X*NR"*C(O)OR",
-X'NRC(O)NR"R"?, -X'NR"C(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(0),NR'"R"?, -X'NR"S(O),R",
-X*P(O)(OR™ORY, -X*OP(ONOR™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'ORY, -X‘SR", -X'S(O)R".
-X*'S(0),R", -X*C(O)R", -X'C(O)ORY, -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", -X'NR"S(0O),R",
X'NRC(O)NR“R'? and -X*NR'’C(NR'")NR'“R'%; and within R’ and R’ any aliphatic
moiety may be substituted further by 1-5 radicals independently selected from cyano, halo,
nitro, NR"R", -NR“C(O)R“. -NR"C(O)OR", -N'R”C(O)NR“R“, -NR“C(NR“)NR"R”,
-OR"?, -SRY, -C(O)OR", -C(O)R", -OC(O)R?, -C(O)NR"R", -S§(0),NR"R",

. -NR"S(0),R", -P(O)(OR')OR", -OP(O}OR™)OR", -NR"“*C(O)R", -S(O)R" and —

S(O);R™; wherein X*, R, R" and R" are as described above;

with the proviso that only onebicyelic ring structure is present within R? or R*; and
the N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers and
mixtures of isomers thereof, and the pharmaceutically acceptable salts and solvates of such
compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives,
individual isomers and mixtures of isomers thereof.
2. The compound of Claim 1 in which:

X' is -NHCR"(RHX? or -NHX%

'X* is cyano, -C(O)X’, -C(O)CF,, -C(O)CF,CF.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,N(R#SO,R’ or —-C(O)C(O)R?; wherein R® and R® are as described above;

X comprises a heteromonocyclic ring containing 4 to 6 ring member atoms or 2
fused heterobicyclic ring system containing 8 to 14 ring member atoms and any

carbocyclic ketone, iminoketone or thioketone derivative thereof;
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wherein within R’, X* or X* any alicyclic or aromatic ring system may be
substituted further by 1 .to S radicals independently selected from (C,_‘)alkyl or
-X‘OC(O)I}“ and/or 1 radical selected from -R", _-X*C(O)R!" or -X*OC(O)R";

wherein X%, R'? and R* are as described above; -

“R' is hydrogen or .(C.Jatkyl- and ‘R® is hydrogen, -X'OR",
(Cs.0heteroaryl(Cy o)alkyl, (Cy.0aryl(C, alkyl, (Cs.i0)eycloalkyl(Cy g)alkyl.
(Cs.o)heterocycloalkyl(C, Jalkyl or (C, Jalkyl; or R' and R? taken together with the carbon
atom to which both R' and R? are attached form (C,cycloalkylene or
(C, Dheterocycloalkylene; wherein within said R® any heteroaryl, aryl, cycloalkyl,
heterocycloalkyl, cycloalkylene or heterocycloalkylene is optionally substituted with 1 to
3 radicals independently selected from (C,_Jalkyl and hydroxy;

R'is -CH,X’ wherein X® at each occurrence independently is selected from
-X'SR", -X'C(O)NR"R", -X*S(0),R", -X'C(O)R", -X'SR", -R", -X'S(O),R", -X'R",
-X'C(O)RY, -X*C(O)NR"R", wherein X*, R, R" and R are as defincd above;

R'is -NR'RS, -NRR", -NRR" or -NRX*C(O)R" wherein R¢, X* and R'* are
as described above and R" is hydrogen, -(C,Jalkyl or -X’OR® wherein X* is as described
above; or R® and R* together with the nitrogen atom to which R® and R" are attached form
hetero(C,.,p)cycloalkyl, hetero(Cy ,o)aryl or hetero(C, ,)bicycloaryl;

wherein within R* and R! any alicyclic or aromatic ring system may be substituted
further by 1-5 radicals independently selected from (C,alkyi, cyano, halo, nitro,
halo-substituted(C, Jalkyl, -X‘OR", -X'C(O)OR"?, -X'C(O)R", -X'C(O)NR'R",
-X'NR"*8(0),R" and/or 1 radical selected from -R", -X*OR" and -X*C(O)NR"R"?; within
R’ and R any aliphatic moiety may be substituted further by 1-5 radicals independently
selected from cyano; wherein X*, R"?, R” and R" are as described above; with the proviso
that only one bicyclic ring structure is present within R? or R*; and the N-oxide derivatives,
prodrug derivatives, protected derivatives, individual isomers and mixtures of isomers
thereof; and the pharmaceutically acceptable salts and solvates of such compounds and the
N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers and

mixtures of isomers thereof.

3. The compound of Claim 2 in which:
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X' is -NHCR")YRHX? or -NHX;

X* is cyamo, -C(O)X', -CF,, -CF,CF,, (E)-2-benzenesulfonyl-vinyl,
2-dimethylcarbamoyl-2,2-difluoro-acetyl, 1-benzylcarbamoyl-methanoyl,
1-benzyloxy(oxalyl), 2-benzyloxy-acetyl, 2-benzenesulfonylamino-ethanoy! or
2-oxo-2-phenyl-ethanoyl;

X is 1 H-benzoimidazol-2-yl, pyrimidin-2-yl, benzooxazol-2-yl, benzothiazol-2-yl,
pyridazin-3-yl, 3-phenyl-[1,2,4]oxadiazol-5-yl, 3-ethyl-[1,2,4)oxadiazol-5-yl.
2-methyl-4-oxo-tetrahydro-furan-3-yl, 2-ethyl-4-oxo-tetrahydro-furan-3-yl,
4-0x0-1-(1-phenyl-methanoyl)-pyrrolidin-3-yl or (S)-2-Acetoxy-4-oxo-azetidin-3-yl;

R' is hydrogen or methyl and R? is hydrogen, methoxymethyl, (C, /alkyl,
phenethyl, thiophen-2-yl or 5-methyl-furan-2-yl, or (ii) 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-piperidin-4-ylene.

4. The compound of claim 3 in which R? is selected from thiophene-2-sulfonylmethyl,
3-chloro-2-fluoro-phenyimethanesulfonylmethyl, benzenesulfonylmethyl,
phenylmethanesulfonylmethyl,
2(1,1-difluoro-methoxy)-phénylmethanesulfonylmethyl, 2-benzenesulfonyl-ethyl,

2-(pyridine-2-sulfonyl)-ethy!, 2-(pyridine-4-sulfonyl)-cthyl,
2-phenylmethanesulfonyl-ethyl, oxy-pyridin-2-ylmethanesuifonylmethyi,
prop-2-ene- 1-sulfonylmethyl, 4-methoxy-phenylmethanesulfonylmethyl,
p-tolylmethanesulfonylmethy], 4-chloro-phenylmethanesulfonylmethyl,

o-tolylmethanesulfonylmethyl, 3,5-dimethyl-phenyimethanesulfonylmethy!,
4-trifluoromethyl-phenyimethanesulfonylmethyl,
4-trifluoromethoxy-phenylmethanesulfonylmethyl,
2-bromo-phenylmethanesulfonylmethyl,  pyridin-2-ylmethanesulfony!methyl,
pyridin-3-ylmethanesulfonylmethyl, pyridin-4-ylmethanesulfonyimethyl,
naphthalen-2-ylmethanesulfonylmethyl, 3-methyl-phenylmethanesulfonylmethyl,
3-trifluoromethyl-phenylmethanesulfonylmethyl,
3-trifluoromethoxy-phenylmethanesulfonylmethyl,

4-fluoro-2-trifluoromethoxy-phenylmethanesulfonylmethyl,
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2-fluoro-6-trifluoromethyl-phenylmethanesulfonylmethyl,
3-chloro-phenylmethanesulfonylmethyl, 2-fluoro-phenylmethanesulfonylmethyl.
2-uiﬂuoro-phmylmeﬁmnesulfoﬁylmethyl. 2-cyano-phenylmethanesulfonylmethyl,
4-tert-butyl-phenylmethanesulfonylmethyl,
2-fluoro-3-methyl-phenylmethenesulfonylmethyl,
3-fluoro-phenylmethanesulfonylmethyl, 4-fluoro-phenylmethanesulfonylmethyl,
2-chloro-phenylmethanesulfonylmethyl,
2,5-difluoro-phenylmethanesulfonylmethyl,
2,6-difluoro-phenylmethanesulfonylmethyl,
2,5-dichloro-phenylmethanesulfonylmethyl,
3,4-dichloro-phenylmethanesulfonylmethyl,
2-(1,1-diflucro-methoxy)-phenylmethanesulfonylmethyl,
2-cyano-phenylmethanesulfonylmethyl, 3-cyano-phenylmethanesulfonylmethyl,
2-trifluoromethoxy-phenylmethanesulfonylmethyl,
2,3-difluoro-phenylmethanesulfonylmethyl,
2,5-difluoro-phenylmethanesulfonylmethyl, biphenyl-2-ylmethanesulfonylmethyl,
cyclohexyimethyl, 3:ﬂuoro-phenylmethancsulfonylmelhyl.
3,4—diﬂuoro-;_:_l'leny!methanesulfonylmethyl,
2,4-difluoro-phenyimethanesulfonylmethyl,
2,4,6-trifluoro-phenylmethanesulfonylmethyl,
2,4,5-triﬂuoro-phen)flmethanesulfonylmethyl,
2,3,4-trifluoro-phenylmethanesulfonylmethyl,
2,3,5-trifluoro-phenylmethanesulfonylmethyl,
2,5,6-trifluoro-phenylmethanesulfonylmethyl,
2-chloro-5-trifluoromethylphenylmethanesulfonylmethyl,
2-methyl-propane-1-suifonyl,
2-fluoro~3-trifluoromethylphenylmethanesul fonylmethyl,
2-fluoro-4-trifluoromethylphenylmethanesulfonylmethyl,
2-fluoro-5-trifluoromethylphenylmethanesulfonylmethyi,
4-fluoro-3-trifluoromethylphenylmethanesulfonylmethy!,
2-methoxy-phenylmethanesulfonylmethyl, 3,5
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bis-trifluoromethyl-phenylmethanesulfonylmethyl,
4-difluoromethoxy-phenylmethanesulfonylmethyl,
2-difluoromethoxy-phenylmethanesulfonylmethyl,
3-difluoromethoxy-phenylmethanesulfonylmethyl,
2,6-dichloro-phenylmethanesulfonylmethyl, biphenyl-4-ylmethanesulfonylmethyl,
3,5-dimethyl-isoxazol-4-ylmethanesulfonylmethyl,
S-chloro-thiophen-2-ylmethanesulfonylmethyl,
2-[4-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-[2-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-[3-(1,1-Difluoro-methoxy)-benzenesulfonyl]-ethyl,
2-(4-trifluoromethoxy-benzenesulfonyl)-ethyl,
2-(3-trifluoromethoxy-benzenesul fonyl)-ethyl,
2-(2-trifluoromethoxy-benzenesulfonyl)-ethyl,
(cyanomethyl-methyl-cerbamoyl)-methyl,  butyl, biphenyl-3-ylmethyl,
2-oxo-2-pyrrolidin-1-yl-ethyl, 2-benzenesulfonyl-ethyl, isobutylsulfanylmethyl,
2-phenylsulfanyl-ethyl, .cyclohexylmethanesulfonyimethyl,
2-cyclohexyl-ethanesulfonyl, benzyl, nai)h&\alen-.?-yl, benzylsulfanylmethyl,
2-trifluoromethyl-benzylsulfanylmethyl, 5-bromo-thiophen-2-ylmethyl
phenylsulfanyl-ethyl and cyclopropylmethanesulfonylmethyl.

The compound of claim 4 in which R* is selected from phenylamino, benzylamino,
4-phenoxy-phenylamino, phenethylamino, 3-phenyl-propylamino, morpholin-4-yl,
cyclohexylamino, naphthalen-1-ylmethyl-amino, pyridin-3-ylamino, 6-methoxy-
pyridin-3-ylamino, diisobutylamino, 4-nitro-benzylamino, 2-thiophen-2-yi-
ethylamino, 3-phenoxy-phenylamino, cyanomethyl-amino, (pyridin-3-ylmethyl)-
amino, 5,6,7,8-tetrahydro-naphthalen-1-ylamino, 2-pyridin-2-yl-ethylamino, 2,3-
dihydro-indol-1-y}, 3,4-dihydro-1H-isoquinolin-2-yl, cyclohexylmethyl-amino, 2-
methoxy-benzylamino, 1-phenyl-ethylamino, (pyridin-4-ylmethyl)-amino, benzyl-
methyl-amino, 3-nitro-benzylamino, 4-methoxy-phenylamino, 3-carbamoy!-
phenylamino, 4-carbamoyl-phenylamino, (tetrahydro-furan-2-ylmethyl)-amino,
3,4-dihydro-2H-quinolin-1-yl, dimethylamino, butylmethylamino,
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diisopropylamino, propylmethylamino, 1-(benzooxazole-2-carbonyl)-propytamine

and isobutylmethylamino.

The compound of claim 5 selected from the group consisting of: 2-butyl-N-
cyanomethyl-M-phenyl-malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N'-
phenyl-malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N-phenethyl-
maionamide; N-Cyanomethyl-2-cyclohexylmethyl-A-pyridin-4-yImethyl-
malonamide;  N-{1-(Benzooxazole-2-carbonyl)-3-phenyl-propyl]-N-benzyl-2-
cyclohexylmethyl-malonamide; N-Cyanomethyl-N'-cyclohexyl-2-
cyclohexylmethyl-malonamide: N—B-enzyl-N'-cyanomethyl-2-cyclohexylmethyl—
malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N'-(4-phenoxy-phenyl)-
malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N'-(3-phenyl-propyl)-
malonamide; N-Cyanomethyl-2-cyclohexylmelhyl-3-morpholin-4-yl-3-oxo-
propionamide; N-Cyanomethyl-2-cyclohexylmethyi-N'-naphthalen-1-ylmethyi-
malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N-pyridin-3-yl-malonamide;
N-Cya.nomethyl-2-cyclohexylmethyl-N',N'-dgisobutyl-malonamide; N-
Cyanomethyl-2-cyclohexylmethyl-NV,N-diisopropyl-malonamide; N-Cyanomethyl-
2-cyclohexylmethyl-N-(6-methoxy-pyridin-3-yl)-malonamide; N-Cyanomethyl-2-
cyclohexylmethyl-N'-(2-thiophen-2-yl-ethyl)-malonamide; N-Cyanomethyl-2-
cyclohexylmethyl-N'-(3-phenoxy-phenyl)-malonamide; N-Cyanomethyl-2-
cyclohexylmothyl-N'-(4-nitro-benzyl)-malonamide; N, N-Bis-cyanomethyl-2-
cyclohexylmethyl-malonamide; N—Cynnomethyl-Z—cycilohexylmethyl-N-(S,6,7.8-
tetrahydro-naphthalen-1-yl)-malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N-
(z-pyridin-Z-yl-ethyl)-mnlonamidé; N-C'yanomethyl-Z-cycIohexylmelhyl-3-(?.,3-
dihydro-indol-1-yf)-3-ox0-propionamide; N-Cyanomethyl-2-cyclohexylmethyl-3-
(3,4-dihydro-1H-isoquinolin-2-yl)-3-oxo-propionamide; N-Cyanomethyl-2,N-bis-
cyclohexylmethyl-malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N'-(2-
methoxy-benzyl)-malonamide; N-Cyanomethyl-2-cyclohexyimethyl-N'-{1 -phenyl-
ethyl)-malonamide; N-Benzyl-N'-cyanomethyl-2-cyclohexylmethyl-N-methyl-
malonamide; N—Cyanomethy.l-z-cyclohaxym'nethyl-N'-(B-nilro-benzyl)-
malonamide; N-Cyanomethyl-2-cyclohexylmethyl-N-(4-methoxy-benzyl)-
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malonamide;  N-(3-Carbamoyl-phenyl)-A'-cyanomethyl-2-cyclohexylmethyl-
malonamide; N-Cyanomethyl-2-cyclohexylmethyl-NM-pyridin-3-ylmethyl-
malonamide; N-(4-carbamoylphenyl)-N"-cyanomethyl-2-
cyclohexylmethylmalonamide; N-cyanomethyl-2-cyclochexylmethyl-V-
tetrahydrofur-2-ylmethylmalonamide; N-cyanomethyi-2-cyclohexylmethyl-3-(3,4-
dihydro-2H-quinolin-1-yl)-3-oxopropionamide; N-rerr-butyl-N"-cyanomethyl-2-
cyclohexylmethyl-N-methyimalonamide; N-cyanomethyl-2-cyclohexylmethyl-V"-
methyl-N"-propylmalonamide; N-butyl-N'-cyanomethyl-2-cyclohexylmethyl-N-

methylmalonamide; N-cyanomethyl-2-cyclohexylmethyl-N',N'-
dimethylmalonamide; N-benzyl-N'-cyanomethyl-2-(2-
phenylsulfanylethyl)malonamide; 2-(2-phenylsulfonylethyl)-N-benzyl-N -

cyanomethylmalonamide; 2-(2-benzenesulfonyl-ethyl)-N-[(S)-1<{1-benzooxazol-2-
yl-methanoyl)-pentyl]-N'-benzyl-malonamide; N,N-bis-[(S)-1-(1-benzooxazol-2-
yl-methanoyl)-propyl]-2-cyclohexylmethyl-malonamide; and the N-oxide
derivatives, prodrug derivatives, protected derivatives, individual isomers and
mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates
of such compounds and the N-oxide derivatives, prodrug derivatives, prolecled'
derivatives, individual isomers and mixtures of isomers thereof.

A pharmaceutical composition comprising a therapeutically effective amount ol a

compound of Claim 1 in combination with a pharmaceutically acceptable excipicnt.

A method for treating a disease in an animal in which inhibition of Cathepsin S can
prevent, inhibit or ameliorate the pathology and/or symptomology of the disease,
which method comprises administering to the animal a therapeutically effective
amount of compound of Claim 1 or a N-oxide derivative or individual isomer or
mixture of isomers thereof; or a pharmaceutically acceptable salt or solvate of such
compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives,

individual isomers and mixtwures of isomers thereof.

The use of a compound of Claim 1 in the manufacture of a medicament for treating
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a disease in an animal in which Cathepsin § activily contributes to the pathology

and/or symptomology of the disease.

10. A process for preparing a8 compound of Formula I:
5 (A)reacting a compound of Formula 2:
R?
R* H
o)
2
with a compound of formula NH,CR'R?X?, in which R', R%, R?, R* and X* arc
as defined in the Summary of the Invention for Formula I; or
(B) reacting a compound of Formula 2 with a compound of Formula NH,X?, in
10 which R’ , R? and X? are as described in the Summary of the Invention for
FormulaT; and
(C) optionally converting a compound of Formula I into a pharmaceutically
acceptable salt;
(D) optionally converting a salt form of a compound of Formula I to non-salt form;
15 (E) optionally converting an unoxidized form of a compound of Formula I into a
pharmaceutically acceptable N-oxide;
(F) optionally converting an N-oxide form of a compound of Formula I its
unoxidized form;
(G) optionally resolving an individual isomer of a compound of Formula I from a
20 mixture of isomers;
(H) optionally converting 2 non-derivatized compound of Formula I into a
phamaceutically prodrug derivative; and
(I) optionally converting a prodrug.derivative of a compound of Formuia 1 to its

non-derivatized form.
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Bogot4, D.C.,
Doctora: Oficio N°
Diia Marfa Rodriguez D°Alaman 01704
Apoderada
Axys Pharmaceuticals.
ASUNTO: Radicacién N° 03-113296
Solicitud intamacional PCTIUS02/17922
Fecha inicio fase nacional 04/01/2004
Trémite o
Evento an
Actuacién - 430
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Como resultado dal examen de forme, realizado con fundamento el el asticulo 38 de la Decisién 486 de la
Comision de la Comunidad Andina, articulo 27 del Tratado de Cooperacion en Materia de Patentes (PCT),

regla 51 bis del Reglamanto y Circular Unica de la Superintendencia de Industria y Comercio, se le comunica
que:

[ La soichud no contiane el poder debidaments otorgado, con el llano de los requisitos exigidos por los
articulos 83 y subsiguientes del Codigo de Procedimienio Civil. Adidonalments, deberd presentar el
documento que acredita la existencla y representacion legal de la socledad solictante, cuando ésta fuere
persona juridica.

En cumplimiento de o dispuesto por el articulo 39 de la Decisin 486, se le requiere para que dentro del
término de dos mesee siguientes a la fecha de nofificacidn del presente oficio, complete los requisitos
anteriormenta enunciados. En caso de no dar cumplimiento al preeente requerimiento, la solicitud se
considerard abandonada y perdend su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, Beral e), del capfiulo quinto del
tftulo primero de la Circular Unica N° 10 de 2001.

ALIX GA ESPEDES DE VERGEL
Jals de la Divisidn de Nuevas Creaciones.

E} anterior requerimiento fus notificado por fjacién en lista de facha, T3 m.m.
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