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ANEXOS

Comprobante de page de la tags de presentacidn da 13 solicitud.

Docurmnento que acredita la evistencia y reprezentacidn legal cuando el solicitante sza persona
juridica.

Poderzz, zi fuerz &l caso. Adjunto copia simple. Ver Exp. N® Q@-126.232
Documento de cesidn del inventor al solicitante o a su causante,

Declaraciones.

Copia de la zolicitud internacional. (Pezumen, descripeidn, reivindicacionsas, dibujos).

Traduccidn de 1z solicitud internacional al caztellano. (Pesumen, descripcidn, reivindicaciones,

dibujos).

Copis del e-aman praliminar internacional efeciuado por 15 Autaridad Internacionsl de Eamen
Preliminar (IPEA).

Traduccién del vamen preliminar internacional efectuado por la IPEA.

D

0

ser el caso, copia dzl contrato de acceso,

De ser el cazo, documento que acredite la licenciz o autorizacidn de uso de conccimientos
tradicionales de las cormunidades indigenas.

De ser el caza, cartificado de depdsita del matzrial bioldgico.

000000000 BE000E B0

Arte final 12 x 12.
Die ser el cazo, informacidn sobre otraz solicitudes de patznte o titulos obtenidos en el extranjero
por el mismo titular o su causanie, relacionadas parcizl o totalmente con la invencidn de esta

solicitud.
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r el cazo, maodificaciones efectuadas a ls solicitud internacional.
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FIGURA CARACTERISTICA:

@ Salicito la concesién de la patents,

NOMBRE: _CAFRLGS P DLAFTE

C.C&9.730 . 74T Bid T.F. 71,065

Instrucciones para el diligzenciamiznto del presente formdario, ver reverso de esta pigina.
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Fecha: 2010-02-0° I/.O‘.QO
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TOTAL CONCEPTOD

1 30005-01-01 SOLICITUDES
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TOTAL
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RECIBO DE CAJA AFLICADD AL EXPEDIENTE No.

470,000,00
$ 470,000,00
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Ffectuada el dia 9 de diciembre de 2005, -de un documento
escrito en 1Inglés, al cual para su identificacién se le
estampa el sello de Sergio Andrés Rueda Iglesias, Traductor e
Intérprete Oficial por Resolucién No., 0138 expedida poxr el
Ministerio de Justicia y del Derecho el 11 de febrero de 2002.

]

i

t
Traduccién de las Autenticaciones Notariales vy subsiguientes
correspondientes a un Poder otorgado por FPFIZEPR PRODUCTS,
INC.,.a Carlos F. Olarts yjo J. Tan Paiskeck 7/~ Ana Maria
Frieri /< Juan  suillerms Moure  y/o NMatalia Castro,
documento este que viene en espafol, se explica por si solo y
fue firmado por Grover F. Fuller, Jr. el 17 de noviembre de

1

t
2005 en Nueva York, Estados Unidos de América.

También en inglés y en espafiol viene éertificacién Notarial
mediante la cual se confirma el nombre y cargo de Grover I.
Fuller, Jr; asi como la existencia ieéal de la compania.
Dicha certificacién notarial esta f}rmada por Susan 2.
Killian, Notario Publico de Nueva Yorké.cuyo cargo expira el
4 de octubre de 2008, segun consta ien su correspondiente
sello notarial.

Suscrito y jurado ante mi el 17 de noviembre de 2005.

(I'do.) Susan 2. Killian ‘ “*J/Q,/
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ESTADOD DE WUEVA YTORIT - CONDADT DE NUEVA YTOPET 1o, 467512

Fl suscrito, Norman Goodman, Escribano del Condado y del
Tribunal Supremo del Estado de WNueva York, tribunal éste
provisto de sello por ley, por medio de este documento
certificp conforme a la ley ejecutiva del Estado de Nueva
York que Susan Z. Killian, cuyo nombre aparece suscrito en la
declaracién Jjurada O certificado de reconocimiento anexo,
desempefiaba en el momento de tomar el mismo, las funciones de
Notario Publico, en y para el Estado de Nueva York, estando
debidamente comisionado bajo juramento y habilitado como tal;
que conforme a la ley en mi despacho obra un certificado de
su nombramiento con su flrma autégrafa} que conozco bien la
letra manuscrita de dicho Notario Publico o he comparado la
firma que aparece en el instrumento anexo con‘la gue reposa
en los archivos de mi oficiné, Y creo.en conciencia que la

misma es auténtica.

EN FE DE LO CUAL, firmo de mi pufio y letra y estampo mi sello

oficial, el dia 22 de noviembre de 2005.

(Fdo.) Norman Goodmaﬁ, Fscribano del Condado Yy del Tribunal
an

Supremo del Estado de Nueva York.
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APOSTILLA
(Convancidn Az La Haya Azl 5 de octubre de 1961)
1. Pais: Estados Unidos de América
El presente documento publico

2. Fue firmado por: Norman Goodman

]

I

Que actud en su calidad de: Escribano del Condado

w

4. Lleva el sello del Condado de Nueva York
Se certificod:

En Nueva York, Nueva York

(@]

6. E1l 22 de noviembre de 2005

7. Por parte del Secretario de Estado, (Encargado) del
Estado de Nueva York

8. Bajo el Nuamero MYC-10404552A

9. Apérece Sello del Estado de Nueva iork

10. Firmado por: James Bizzarri, Segretario de Estado

Especial Encargado

Es traduccioéon fiel y completa efectuada por:

GELSD AT BT PLERIAS
qh[ (L/ . ' .! I{/"' ilvi‘;;.‘_i ‘,J{:‘ ":' ! ..v..,u AL ‘..
Sergio Andres Ruedd Iglesias ol B L1 Hent e LG
c.c. 80.424.773 de Bogota e e
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PApostille

(Convention de La Haye du 5 Octobre 1961)

Countfy: United States of America
This public document
has heen signed by Norman Geodman

acling in the capacity of County Clerk

bears the seal/stamp of the county of New York

Certified

1
At Hew vorl;, Tew vork: 6. the 22nd day of Hovember 2005
by Special Depuly Secratary of Stale, State of HNew Vorl:
No. NYC-10404952A

Seal/Stamp 10.  Signature

:3 (VLUR]

James Bizzarri
Spacial Deputy Secretary of State

04135595.RSL ( REV: 2/6/96) : ‘



X COLOMBIA

OLARTERAISBECK

OLARTE RAISEBECI. & FRIERI LTDA.

Power of Attorney

The undersigned,

Poder

El suscrito,

PFIZER PRODUCTS INC.,

domiciled in

Eastzrn Paoint Foad, Groton, State of C

domiciliado en

ennecticut 06240, Unitad States of

America

by meang of these presents hereby grants to Carlos
R. Olarte and/or J. Ian Raisbeck and/or
Ana Maria Frieri and/or Juan Guillermo
Moure and/or Natalia Castro full and
sufficient Power of Auorney to file, prosecute,
obtain, defend and enforce any and all of the
company’s Patents for Inventions, Utility Models,
Layout-Designs (topographies) of Integrated
Circuits, Industrial Designs, Trademarks,
Advertising Slogans, Trade Names, Commercial
Ewmblems, Geographical Indications, Protection of
Trade Secrets, Obtaiver’s Certificates,
Copyrights, Registration of Domain Names,
Health Registrations, or any other intellectual
property right in the Republic of Colombia, to
which end it empowers them to take. all steps
necessary before any administrative or judicial
authority of any class for the objects stated, to file
petitions, recourses, replies and oppositions, pay
{axes and annuities, rcquest testimonies, receive
documents and securities, abandotr applications and
collect refunds. Cufficient power ic hercby granted
to receive notifications on behalf of the Company, o
confer powers on those who are to represent the
company judicially and extrajudicially, to answer in
court in the matter of all claims and demands that
may be presenied in connection with the objecls
stated, giving them likewise power to substitute these
presents and revoke such substitutions.

Signature/Firma:

Date/Fecha:

por medio del?presenle otorga a Carlos R.
Olarte y/o J. lan Raisbeck y/o Ana
Maria Vrieri y/o Juan Guillermo
Moure y/o Natalia Castro poder especial,
amplio y suficiente para presentar, tramitar,
oblener, defender y hacer respetar todas y
cualquiera de las Patentes de Invencién, Modelos
de Utilidad, Esquemas de Trazados de
Circuitos Integrados, Diseiios Industriales,
Marcas, Lemas Comerciales, Nombres
Comerciales, Enseiias Comerciales,
Denominaciones de Origen, Proteccion de
Secretos Empresariales, Certificados de
Obtentor, Dereclhios de Autor, Registro de
MNombres de Dominio, Registros Sanitarios, o
cualquier otro bien de propiedad intelectual de
la compafiia en’la Republica de Colombia, a cuyo
cfeclo los faculta para dar todos los pasos
necesarios anle cualquier. autoridad administrativa
o judicial de cualquier jerarquia para cumplir con
lo encomendado, elevar solicitudes, recursos,
respuestas y oposiciones, pagar impuestos 'y
anualidades,  solicitar testimonios,  recibir
documentos y 'valores, desistir y percibir.  Se
concede poder bastante para recibir notificaciones
a nombre de la compaiiia, olorgar poderes a
quienes vayan a representar a la compaiifa judicial
y extrajudicialmente, responder en juicio a todas
las reclamaciones o demandas que por motivo de
lo encomendado. se presentaren, dandoles
asimismo facultad para sustiluir el presente y
revocar dichas sustituciones.

PFIZERPRODUCTS INC.,

s 1=

Carlos R. Olarie

J. Ian Raisbeck

Ana Maxia FFricri

Juan Guillermo Moure
Natalia Castro

Zayde Chahin
Zaava Ravid
Jacqueline Chapatro
Jose Luis Londoiio
Camilo Alvarez
Ielipe Mendoza
Camilo Rodrigucz
Santiago Pardo

Of Counsct
Guillermo Chahin
Sracicla Mclo

7 (77 S //

Grover F. Fuller, Jr.
Vice President, Attorney-In- Fact

{
(7 Novembee 000

City,Country/Ciudad,Pais: ({0 oty N VA

J

World Trade Center - Torre A, Calle 100 No. 8A ~ 37, Piso 10, Bogota D.C,, Colombia

Tel + 57 1 601-7700, Fax + 57 1 601-7799, officeq@olarteraisbeck.com, wwiw.olarteraisbeck.com

!
t



OLARTERAISBECK

OLARTE RAZSAECH. & FRIERI LTDA.

Notarial Certification

On this date,
The undersigned Notary Public certifies:

1. That

Certificacion Notarial

En esta fecha,

el Motario Publico suscrito certifica:

1. Que

Grover F. Tuller, Jr.

of legal age and domiciled in

mavor de edad y domiciliado

Street 150 Bast 42™ Su'éet

City
State

New York
HNew York 10017-5

v

612 USA

signed the foregoing document.

2. That the grantor has ezzcuted ths forzgoing
document as Vice President, Attorney-In-Tact
of PFIZER PRODUCTS INC.

3. That PFIZER PRODUCTS INC,

having ite principal place of business located in
Grolon, State of Connecticut 06240,
Unitad States of America

is duly incorporated, iz currently in existence, and
that the purposes for which the Power of Aitorney is
granted are within the scope of its corporate
purposes.

4. That the grantor has the authority te zxzcute the
Power of Attorncy and thai hig/her represcntation is
legal.

suscribid el documento que antecede.

2. Que el otorgante ha suscrito el referido
documento en su cardcter de

de

4. Que
con sede principal ubicada en

estd legalmente constituida, que tiene emslcncm
legal vigenlz y, que los propogitos para los cuales
se otorga el poder se encuentra dentro de los que
comprenden su objelo social.

4. Que el otdrgante tienz Ia representacion para
guseribir ¢l poder, ¥ que ésta es legitima.

c-uunw N»..v: Yod |

SWORN o m‘d O

Pagina4 de 5 i

EISAN T KIWLIAN
oty Yablic, Sints of Ne e York

W\. \" K’G! 16‘)1‘ |
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[S2 AR

“‘?:.C’ é‘? ()) ST 0 Form 1
State of New York . L Ay T 4’ 270D 1 Q)
County of Hew York, s \ “ “'i

\ 3 :

1, PPOPMALT GOOLDMALT, County Cle .‘\ mvj/\:‘lcﬂ: C:T_J"thc/.:/;prcmc Conre of the Siate

Mew Voik, In and for the County of tl=w Yorl, g g ot Feend, r'\‘a'.'inl,'bv luw 2 seal, .
DO HETEETY CERTIFY purzuanc to & dy: Law ::;,f,.uh'ﬂf'&ate ol Mew Yorlk, that

— e Vs

) - et 0
N l[,‘,“_‘,_1/\*‘"‘.—'L(C' SR
whose name is subscribed (o the anncxad affidavle, dzposition, certificat: of Jcknowledgment ar pros
time of toking the same a FIOTARY PUBLIC in and for the Stet: of aw Yook duly commissioned, swom and
qualified to act a3 such; that pursuard ¢ law, a commlscion cr s cerilfeote of his cfcial character, with his
putogreph signature has bzen Gled in ey oficg; that av the e of waking such prool, acknowledpment or sath, he
was duly audhorized to take the same; thae 1 s wvell acqualnted with the handwriting of such NOTAPY PUBLIC
ot have compared the elgnaturs on the annazed Lasirumacaos with his autograph olgnaturs depasited in wy office, ond
1 bellcve that such signature iz genuine.

111 WITHESS WHEPEOF, 1 have hareunts sc.‘l; wy haind offized my <fcal seal this

M’!v Lot
frue 1'-'""5""?'"'5 ey g K % 7
. n - . R .
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Covaty Cleik vnd Clerl of the Suproms Conrty New York Cornty
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) %

(19) World Intellecinal Property Organization
International Bureau

4

(10) International Publication Number

WO 2009/016462 A2

{43) International Publication Date
5 February 2009 (05.02.2009)

(51) Internatiional Patent Classification; (74) Agents: FULLER, Grover, I, Jr. t al.; o/o GEORGE,
COTD 49504 (2006.01) AGIP 3/04 (2096.01) Hancy McGraw, PAzer Inz., MS22¢0-1615, Eastern Point
AGIK 31’353 (2006.01) AGIP 3-10 (2006.01) Road, Grown, CT 03340 (US).

(S1) Designated Staté&s (unless odenwvise indicated, for every
kind of nm{iaﬁal praection available): AR, AG, AL, AM,
AQ, A'IZ,AU, AZ,BA, BB, BG, BH, BR,EW, BY, BZ, CA,
CH, M, <0, C/R, CU,CZ, DE, DE, DM, TvD, DZ, EC, EE,
EG,B5, T, (§B, GD, GE, GH, GM, GT, HH, HE, HU, ID,

(21) International Application Number:
PCT/IB200%/001963

(22) International Filing Date: 22 July 2003 (22.07.2003)

) 1,/11,15, JF YT, £G, KM, KN, KP, KR, EZ, LA, LC, LE,
(25) Filing Language: English /] 1Lv§:~ LS, kT, LU, LY, Ma, MD, ME, M3, ME, M1, MW,
. MY, M2, HA, HIG, NI MO, Z, OM, FG, PI, PL, I'T,
(26) Publication Language: English RO, RS, RU, SC, SO, SE, SG, SE, SL, 3M, 8T, 8V, SY, TJ,
TM, TH, TR, TT, TZ, UA, UG, U3, UZ, VC, VI, ZA, ZM,
(30) Priority Data: 7ZW.
60/053,507 2 August 2007 (02.03.2007) US

(84) Designated States (unless otherwise indicated, for every

(71) Applicant (f5r all designaied Siates 2xcept US): PFIZER kind of regional protection available): APTPO (BW, GH,

! . GM, FE, L5, MW, MZ, HA, 8D, 5L, 82, TZ, U, ZM
PRODUCTS INC. [US/US]; Easiern Point Road, Groton, GM, EE, LS, MW, MZ, 134, 3D, 5L, 82,12, U, ZM,
O 66340 (US) [IS/USY, Basiern Point Read, Gtoton ZW), Borasian (AM, AZ, BY, K3, K2, MD, RU, T3, TM),

Bwopean (AT, BE, B3, CH, CY, CZ, DE, DK, EE, ES, T,

TR, GB, GR, HR, HUJ, IE, IS, IT, LT, LU, LV, MC, MT, NL,,

(75) Inventors/Applicants (for US only): DOW, Robert, Lee Tji‘ 'gg;’ PGT,; R."I'} qu,_S{,}%J..NTﬂ]:{; is)‘l:l"xEI]](B};,IB:}"]:‘)J’Tl,‘::U'
[U3/US]; Fiizer Global Recearch & Development, Bast- el M, 0A, UL UG, o Yl D T, 305, 2L M
ern Poim Road, Grown, CT 05340 (US). MUNCHHOF, Published:

(72) Inventors; and

Michael, John [US/US]; Pizzr Global Research & Devel-  —  widhawi international scarch report and to be republizhed
opment, Eastern Point Road, Groton, CT 06340 (US). upon reccipt of that report

(54) Title: SUBSTITUTED BICYCLOLACTAM COMPOUNDS

(1)

(87) Absiract: The inveniicn provides compounds of formula (1), and the pharmacentically acsepiable calt thereof, wherein RI,

P,ROLE, I-‘.Jg, Fft', R":, R7,Q, A Z and B are as dezeribad herein; compositions thereof; and uses thereof.
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WO 2009/016462 PCT/IB2008/001963

SUBSTITUTED BICYCLOLACTAM COMPOUNDS

FIELD OF THE INVENTION
The invention relates to substituted bicyclolactam derivatives,

pharmaceutical formulations thereof, and uses thereof.

BACKGROUND OF THE INVENTION
Obesity, which is an excess of body fat relative to lean body mass, is a
chronic disease that is highly prevalent in modern society. It is associated

with decreased life span and numerous medical problems, including adverse
psychological development, coronary artery disease, hypertension, stroke,
Type 2 diabetes, hyperlipidemia, and some cancers. A hallmark
characteristic of obesity is an increase in white adipose tissue (WAT) mass
that is largely due to accumulation of triacylglycerol. This increase in WAT
mass is a key contributor to obesity-associated complications.

Diacylgiycerol O-acyltransferase 1 (DGAT-1) is a membrane-bound
enzyme that catalyzes the terminal step of triacylglycerol biosynthesis.
DGAT-1 is expressed in the intestine and adipose tissue It has been found
that DGAT-1 null mice do not become obese when challenged with a high
fat diet in contrast to wild-type littermates (Smith, et al., Nature Genetics
25:87 90, 2000). DGAT-1 nuil mice display reduced postprandial plasma
glucose levels and exhibit increased energy expenditure, but have normal
levels of serum triglycerides.

The phenotype of the DGAT-1 null mouse, along with the results of our
studies with DGAT-1 inhibitors in diet-induced obese (DIO) mice, indicate
that such mice are resistant to diet induced obesity and have increased
insulin and leptin sensitivity. These effects suggest that inhibition of DGAT in
vivo may be a novel therapeutic target not only for obesity but also for
diabetes. (Subauste A, Burant CF, Curr Drug Targets Immune Endocr
Metabol Disord. 2003 Dec;3(4):263-70.)
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Therefore, a need exits in the art, however, for DGAT-1 inhibitors that
have efficacy for the treatment of metabolic disorders such as, for example,
ohesity, Type 2 diabetes and insulin resistance syndrome. Further, a need
exists in the art for DGAT-1 inhibitors having 1Csg values of less than about
1000 nM and preferably below 100 nM.

SUMMARY OF THE INVENTION

The present invention relates to compounds having the structure of
formula (1)
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or a tautommer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:

R'is H —(C;-Cy)alkyl, «(C-Cs)perfluoroalkyl, {C+-C:)perfluoroalkoxy, or
—~(C4-Cs)alkoxy;

R? and R®, taken separately, are independently H, (C;-C)alkyl, or
~(C4-Cs)perfluoroalkyl;

or R%and R3, taken together with the carbon to which they are attached, is
—~(Cs3-Cs)cycloalkyl;

R*is H or (C+-Ca)alkyl;

R, R™, R™ and R™ are each independently H, F, Cl, Br, ~(C-Cy)alkyl,
—OH or —O—(C1-Cy)alkyl;
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Q is —O- or a bond;

Ais a—(CsCg)oycloalkylene group, a {Cs-Cg)cycloalkenylene group or

phenylene;

Z is—-C(R*)(R®™)~ or a bond wherein R* and R® are each independently

~H or «(C4-C4)alkyl, or R® and R®, taken together with the carbon to

which they are attached, is a —(C3-C¢)cycloalkyi;

R’ is C(O)R®, cyano, hydroxyl, (C4-C)alkoxy, (C:-C.)perfiuoroalkoxy or

a carboxylic acid mimic;

R®is ~OR® or NHR™;

R® is —H, «(C1-Ca)alkyl, or «(Cs-Ca)perfluoroalkyl; and

R is —H, ~(C+-Cy)alkyl, tetrazolyl or S(O),CFs.

The present invention also relates to a pharmaceutical composition
comprising a compound of the present invention, or a pharmaceutically
acceptable salt of the compound, and a pharmaceutically acceptable carrier,
vehicle, diluent or excipient.

The present invention further relates to a method of treating Type 2
diabetes, insulin resistance syndrome or obesity, comprising administering to
a mammal in need of such treatment a therapetuitically effective amount of a
compound of the present invention, or a pharmaceutically acceptable salt of
the compound.

The present invention additionally relates to a method of inhibiting DGAT-
1 in a mammal comprising administering to said mammal an inhibitory amount
of a compound of the present invention, or a pharmaceutically acceptable salt
of said compound.

The compounds, salts, and pharmaceutical compositions of the present
invention are useful for the treatment of obesity, Type 2 diabetes and insulin
resistance syndrome.

The compounds, salts and pharmaceutical compositions of the present
invention are also useful for the treatment of impaired glucose tolerance,
hyperglycemia, diabetic complications such as sugar cataracts, diabetic
neuropathy, diabetic nephropathy, diabetic retinopathy and diabetic
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cardiomyopathy, anorexia nervosa, bulimia, cachexia, hyperuricemia,
hyperinsulinemia, hypercholesterolemia, hyperlipidemia, dyslipidemia, mixed
dyslipidemia, hypertriglyceridemia, nonalcoholic fatty liver diseass,
atherosclerosis, arteriosclerosis, acute heart failure, congestive heart failure,

“coronary artery disease, cardiomyopathy, myocardial infarction, angina

pectoris, hypertension, hypotension, stroke, ischemia, ischemic reperfusion
injury, anedrysm, restenasis, vascular stenosis, solid tumors, skin cancer,
melanoma, lymphoma, breast cancer, lung cancer, colorectal cancer,
stomach cancer, esophageal cancer, pancreatic cancer, prostate cancer,
kidney cancer, liver cancer, bladder cancer, cervical cancer, uterine cancer,
testicular cancer and ovarian cancer.

DETAILED DESCRIPTION OF THE INVENTION
The terms used to describe the present invention have the following

meanings herein.

The compounds and intermediates of the present invention may be
named according to either the IUPAC (Intemational Union for Pure and
Applied Chemistry) or CAS (Chemical Abstracts Service) nomenclature
systems.

The carbon atom content of the various hydrocarbon-containing
moieties herein may be indicated by a prefix designating the minimum and
maximum number of carbon atoms in the moiety, for example, the prefixes
(Ca-Cyp)alkyl, and Cyyalkyl, indicate an alkyl moiety of the integer "a” to "b"
carbon atoms, inclusive. Thus, for example, (C4-Cg)alkyl and Ci.galkyl refer
to an alkyl group of one to six carboh atoms inclusive.

The symbol "-" represents a covalent bond.

The term “alkyl” denotes a straight or branched chain monovalent radical
of an aliphatic chain of carbon atoms. Examples of alkyl groups include
methyl, ethyl, propyl, isopropyl, isobutyl, and the like.

The term "alkoxy" refers to straight or branched, monovalent radical of a
saturated aliphatic chain of carbon atoms bonded to an oxygen atom that is
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attached to a core structure. Examples of alkoxy groups include methoxy,
ethoxy and iso-propoxy.

The term “carboxylic acid mimic’ refers to a mimic or bioisostere of
carboxylic acid group as described in “The Practice of Medicinal Chemlstry‘
Wermuth C.G. Ed.; Academic Press; New York, 1996, p203. Examples of
suitable carboxylic acid mimics include, but are not limited to, —SOzH, ~
CH,S(0):R, ~C(O)NHS(0):R’, ~C(O)NHOH, ~C(O)NHCN,

—C(O)NHR?, —CH(CF5)OH, —C(CF3):OH, —P(O)(OH)z, 1,2,5-thiadiazol-3-ol-4-
yl, 1H-tetrazole-5-yl, 1H-1,2,4-triazole-5-yl, 1H-pyrazol-5-0l-3-yl, isoxazol-5-ol-
3-yl, isoxazol-3-ol-5-yl, thiazolidine-2,4-dione-5-yl, imidazolidine-2,4-dione-5-
yl, 1H-pyrrole-2,5-dione-3-yl, 1H-imidazol-2-ol-5-yl, dihydropyrimidine-
2,4(1H,3H)-dione-€-yl, imidazolidine-2,4-dione-1-yl, 1H-imidazol-5-0l-2-yl, 1H-
pyrazol-3-ol-1-yl, 1H-pyrazol-3-ol-4-yl, 1,3,4-thiadiazol-2-ol-5-yi, 1,3,4-
oxadiazol-2-ol-5-yi, 1,2,4-o0xadiazol-3-0l-5-yl, 1,2,4-thiadiazol-3-ol~-5-yl, oxazol-
2-ol-4-yl, thiazol-2-0l-4-yl, thiazol-4-ol-2-yl, 1,2,4-oxadiazol-5-0l-3-yl, 1,2,4-
thiadiazol-5-o0l-3-y\, 1,1-di-oxo0-1,2,5-thiadiazolidin-3-one-2-yl, 1,1-di-oxo0-1,2,5-
thiadiazolidin-3-one-5-yl, isothiazol-3-ol-5-yl, 2H-~1,2,3-triazol-4-ol-2-yl, 1H-
1,2,3-triazol-4-ol-1-yi, 1H-imidazole-2,4-diol-5-yl, 1-ox0-2,3-dihydro-1,2,4-
thiadiazol-5-0l-3-yl, thiazole-2,4-diol-5-yl, oxazole-2,4-diol-5-yl, 3,4-
dihydroxyfuran-2(5H)-one-5-yl, and 5-hydroxy-1,2,4-thiadiazol-3(2H)-one-2-yl.
R’, as used herein, is —H, —(C1-C4)alkyl or -(C3-Cs)cycloalkyl.

The term "cycloalkyl" denotes a non-aromatic, monocyclic carbocyclic
radical. Examples of cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl. Cycloalkyl groups may be optionally fused to
aromatic hydrocarbons such as benzene to form fused cycloalkyl groups,
such as indanyl and the like.

The term "cycloalkylene" denotes a saturated, or partially saturated,
monocyclic, bicyclic or tricyclic carbocyclic di-valent radical. Examples of
cycloalkylene groups include cyclopropylene, cyclobutylene, cyclopentylene,
cyclohexylene, cyclohexen-di-yl octahydropentalene-di-yl and tricycloctylene-
di-yl. Cycloalkylene groups may be optionally fused to aromatic hydrocarbons
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such as benzene to form fused cycloalkylene groups, such as indanylene and
the like.

The term "perfluoroalkyl” is defined herein as a monovalent alkyl radical
wherein each hydrogen is substituted with a fluoro. Examples of
perfluoroalkyl groups include, but are not limited to, trifluoromethyi,
perfluoroethyl, and the like.

The term "perfluoroalkoxy” is definad herein as an alkoxy group wherein
each hydrogen is substituted with a fluoro. Examples of petfluoroalkoxy
groups include, but are not limited to, trifluoromethoxyl, perfiuoroethoxy, and
the like.

The term "radical” denotes a group of atoms that behaves as a single
reactant in a chemical reaction, e. ¢., an organic radical is a group of atoms
that imparts characteristic properties to a compound containing it, or which
remains unchanged during a series of reactions, or transformations.

The term "substituted" means that a hydrogen atom on a molecule has
been replaced with a different atom or molecule. The atom or molecule
replacing the hydrogen atom is denoted as a "substituent."

The term “tautomer” refers to organic compounds that are interconvertible
by a chemical reaction called tautormerization. Usually, the reaction involves
the migration of a hydrogen atom or proton, accompanied by a switch of a
single bond and adjacent double bond.
~ Theterms "treating", "treated”, or "treatment” as employed herein includes
preventing (e.g., prophylaxis), palliating, slowing progression and curing a
disease, such as obesity, insulin resistance syndrome, Type 2 diabetes, or a
disease-related condition such as a diabetic complication.

The phrase "therapeutically effective amount" means an amount of a
compound of the present invention that (i) treats or prevents the particular
disease, condition, or disorder, (ii) attenuates, ameliorates, or eliminates one
or more symptoms of the particular disease, condition, or disorder, or (iii)
prevents or delays the onset of one or more symptoms of the particular
disease, condition, or disorder described herein. The phrase
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"pharmaceutically acceptable" indicates that the designated carrier, vehicle,
diluent, excipient(s), and/or salf is generally chemically and/or physically
compatible with the other ingredients comprising the formulation, and
physiologically compatible with the recipient thereof.

The term "mammal” relates to an individual animal that is a member of
the taxonomic class Mammalia. Examples of mammals include, but are not
limited to, humans, dogs, cats, horses and cattle. In the present invention,
the preferred mammals are humans, dogs and cats. More preferably, the
mammal is a human.

The term "related salts” as used herein means pharmaceutically
acceptable salts of compounds of the present invention.

In the present invention, it is preferred, for the compounds of formula (1),
or for tautomers thereof, or for salts of said compounds or tautomers, that (a)
R', R? R® and R* are each independently H or ~CHj; (b) R*® and R are each
H; (¢) R¥is H, F or Cl; (d) R®isH,F, Clor methyl; (e) Z is~-CH-— or a bond,
and (f) R is C(O)R® or cyano.

More preferably, Q is a bond; A is a -(C3-C1o)cycloalkylene group or a —
(C2-C1o)cycloalkenylene group. R', R R® and R* are each independently H or
~CHg; R™ and R™ are each H; R™ is H, F or Cl; R* s H, F, Cl or methyl; Z is—
CHz— or a bond, and R is C(O)R® or cyano.

Even more preferably, R¥isH;Qisabond;Ais a —~(C3-Cqp)cycloalkylene
group or a «{Cz-C1o)cycloalkenylene group; R', R?, R® and R* are each
independently H or -CHs; R® and R* are each H; R®is H, F, Cl or methyl; Z
is~CH.— or a bond, and R’ is C(O)R® or cyano.

Yet even more preferably A is 1,4-cyclohexylene, cyclohex-3-en-1,4-di-yl,
tricyclo[3.2.1.0~2,4~Joctylene-1,3-di-yl or octahydropentalene-1,4-di-yl; R™ is
H: Qis a bond: R', R?, R® and R* are each independently H or -CH3; R*® and
R™ are each H; R is H, F, Cl or methyl; Z is~CHx— or a hond, and R is
C(O)R® or cyano.



WO 2009/016462 PCT/IB2008/001963

Most preferably, the compounds or formula (1), tautomers thereof, and
salts of the compounds or tautomers, include compounds having the structure
of formula (2)

Z
N R7

O ( . Qi« ,/ \\“//
< N //fL

R4

R® @
5 or atautomer thereof, or a pharmaceutically acceptable salt of said compound
or tautomer, wherein: R' is H or —CHs; R? is H or —CHa; R®is H or —CHs: R* is
H or —CHz; R* is H, F, Cl or methyl; Z is—-C(R*™)(R™)- or a bond wherein R®
and R® are each independently —H or —(C+-Cy)alkyl, or R® and R®, taken
together with the carbon to which they are attached, is a —(Cs-Cg)cycloalkyl; R’
10 is C(O)Rg, cyano, hydrokyl, —(C4-Cy)alkoxy, «(C4-C,)-perfluoroalkoxy or a
carboxylic acid mimic; R? is —OR® or NHR'?; R? is —=H, (C-C3)alkyl, or ~C+-
Cs)perfluoroalkyl; and R is —H, ~(C+-C.)alkyl, tetrazolyl or S(O):CFa.
Preferably, Z is ~CHo—.
In the present invention, it is preferred, for the compounds of formula (2),
15  or for tautomers thereof, or for salts of said compounds or tautomers, that Z is
~CHy—.

In one preferred embodiment of the compounds of formula (2), or the
tautomers thereof, or the saits of said compounds or tautomers, Z is ~CHo~
and R’ is ~C(O)NHR".

20 In a second preferred embodiment of the compounds of formula (2), or
the tautomers thereof, or the salts of said compounds or tautomers, Z is



10

15

20

25

30

WO 2009/016462 PCT/IB2008/001963

~CHz—and R” is —CN. A prefered compound of this embodiment is {trans-4-
[4-(4-amino-5-0x0-7,8-dihydropyrimido[5,4-{][1,4]Joxazepin-6(5H)-
yl)phenyllcyclohexyl}acetonitrile, or a tautomer thereof, or a salt of said
compound or tautomer.

In a third preferred embodiment of the compounds of formuia (2), or the
tautomers thereof, or the salts of said compounds or tautomers, Z is -CHx—
and R’ is ~C(O)OH. One prefered compound of this embodiment is 2-(4-(<-
(4-amino-5-oxo-7,8-dihydropyrimido[5,4-f][1,4] oxazepin-6(5H)-yl)-2-
fluorophenyl)cyclohexyl) acetic acid, or a tautomer thereof, or a salt of said
compound or tautomer. Another prefered compound of this embodiment is
{trans-4-[4~(4-amino-5-oxo-7,8~-dihydropyrimido[5,4-f][1,4]-oxazepin-6(5H)-
y)phenyl]cyclohexyl}acetic acid, or a tautomer thereof, or a salt of said
compound or tautomer.

In a fourth preferred embodiment of the compounds of formula (2), or the
tautomers thereof, or the salts of said compounds or tautomers, Z is -CHx—
and R?is (R)-methyl. For this embodiment, it is more preferred that R is —
C(O)NHR'®, ~CN, or —C(O)OH. A prefered compound of this embodiment is
(trans-4-{4-[(SR)-4-amino-8-methyl-5-0x0-7,8-dihydropyrimido[5,4-
fi1 ,4]oxazepin-6(5H)~yI]phenyI}cycIohexyl) acetonitrile, or a tautomer thereof,
or a salt of said compound or tautomer. Another prefered compound of this
embodiment is (trans-4-{4-[(8R)-4-amino-8-methyl-5-oxo-7,3-dihydropyrimido-
[5,4-f][1,4]oxazepin-6(5H)-yl]phenyl}cyclohexyl) acetic acid, or a tautomer
thereof, or a salt of said compound or tautomer. Yet another prefered
‘compound of this embodiment is (R)-2~(4+(4-(4-amino-8-methyl-5-0x0-7,8-
dihydro-pyrimido [5,4-f][1,4]oxazepin-6(5H)-y1)-2-fluorophenyl)cyclohexyl)
acetic acid, or a tautomer thereof, or a salt of said compound or tautomer.

Wherein a compound of formula (1) contains an alkenyl or alkenylene
group, geometric cis/trans (or Z/E) isomers are possible,  Cis/frans isomers
may be separated by conventional techniques well known to those skilled in
the art, for example, chromatography and fractional crystallization.
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When the compounds of the present invention contain one or more
stereogenic centers, said compounds may be resolved into the pure
enantiomers by methods known to those skilled in the art, for example by
formation of stereoisomeric salts which may be separated, for example, by
crystallization; formation of sterecisomeric derivatives or complexes which
may be separated, for example, by crystallization, gas-liquid or liquid
chromatography; selective reaction of one enantiomer with an enantiomer-
specific reagent, for example enzymatic esterification; or gas-liquid or liquid
chromatography in a chiral environment, for example on a chiral support for
example silica with a bound chiral ligand or in the presence of a chiral solvent.
it will be appreciated that where the desired stereoisomer is converted into
another chemical entity by one of the separation procedures described above,
a further step is required to liberate the desired enantiomeric form.
Alternatively, the specific stereoisomers may be synthesized by using an
optically active starting material, by asymmetric synthesis using optically active
reagents, substrates, catalysts or solvents, or by converting one sterecisomer
into the other by asymmetric transformation.

Certain compounds of formula (1) may exist in different stable
conformational forms which may be separable. Torsional asymmetry due to
restricted rotation about an asymmedtric single bond, for example because of
steric hindrance or ring strain, may permit separation of different conformers.
The compounds of the present invention further include each conformational
isomer of compounds of formula (1) and mixtures thereof.

It follows that a single compound may exhibit more than one type of
isomerism. Included within the scope of the claimed compounds present
invention are all stereocisomers, geometric isomers and tautomeric forms of
the compounds of formula (1), including compounds exhibiting more than one
type of isomerism, and mixtures of one or more thereof. Also included are acid
addition or base salts wherein the counterion is optically active, for example,
D-lactate or L-lysine, or racemic, for example, DL-tartrate or DL-arginine.
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The compounds of the present invention, and the salts thereof, may exist
in unsolvated as well as solvated forms with pharmaceutically acceptable
solvents such as water, ethanol, and the like. The term ‘solvate’ is used
herein to describe a molecular complex comprising the compound of the
invention and one or more pharmaceutically acceptable solvent molecules, for
example, ethanol. The term ‘hydrate’ is employed when said solvent is water.

Pharmaceutically acceptable solvates include hydrates and other solvates
wherein the solvent of crystallization may be isotopically substituted, e.g. D-0,
de-acetone, dg-DMSO. The comnpourids of the present invention may exist as
clathrates or other complexes.

Certain compounds of formula (1) and their salts and solvates may exist in
more than one crystal form. Polymorphs of compounds represented by
formula (1) form part of this invention and may be prepared by crystallization
of a compound of formula (1) under different conditions. For example, using
different solvents or different solvent mixtures for recrystallization;
crystallization at different temperatures; various modes of cooling, ranging
from very fast to very slow cooling during crystallization. Polymorphs may also
be obtained by heating or melting a compound of formula (1) followed by
gradual or fast cooling. The presence of polymorphs may be determined by
solid probe NMR spectroscopy, IR spectroscopy, differential scanning
calorimetry, powder X-ray diffraction or such other techniques.

This invention also includes isotopically-labeled compounds, which are
identical to those described by formula (2), but for the fact that one or more
atoms are replaced by an atom having an atomic mass or mass number
different from the atomic mass or mass number usually found in nature.
Examples of isotopes that can be incorporated into compounds of the
invention include isotopes of hydrogen, carbon, nitrogen, oxygen, sulfur and
fluorine, such as *H, °H, "C, Y'c, N, *°0, 70, ®s, *¢), ", ™|, and "°F
respectively. Compounds of the present invention, and pharmaceutically
acceptable salts of the compounds which contain the aforementioned
isotopes and/or other isotopes of other atoms are within the scope of this
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invention. Certain isotopically-labeled compounds of the present invention, for C\/
example those into which radioactive isotopes such as °H and ™C are
incorporated, are useful in drug and/or substrate tissue distribution assays.
Tritiated (i.e., *H), and carbon-14 (i.e., **C), isotopes are particularly preferred
for their ease of preparation and detectability. Further, substitution with
heavier isotopes such as deuterium (i.e., H), can afford certain therapeutic
advantages resulting from greater metabolic stability, for example increased in
vivo half-life or reduced dosage requirements and, hence, may be preferred in
some circumstances. Isotopically labeled compounds of formula (2) of this
invention, and salts thereof can generally be prepared by carrying out the
procedures disclosed in the schemes and/or in the Examples below, by
substituting a readily available isotopically labeled reagent for a non-
isotopically labeled reagent.

Pharmaceutically acceptable salts, as used herein in relation to
compounds of the present invention, include pharmaceutically acceptable
inorganic and organic salts of said compound. These salts can be prepared in
situ during the final isolation and purification of a compound, or by separately
reacting the compound or prodrug thereof, with a suitable organic or inorganic
acid and isolating the salt thus formed. Representative salts include, but are
not limited fo, the acetate, aspartate, benzoate, hesylate, bicarbonate,
dimesylate, diphosphate, bisulfate, bitartrate, bromide, camsylate, carbonate,
chloride, citrate, edisylate, esylate, fumarate, gluceptate, hemifumarate,
hydrobromide, hydrochloride, isethionate, lactate, malate, maleate, mesylate,
napsylate, nitrate, oxalate, palmitate, pamoate, phasphate, saccharate,
stearate, succinate, sulfate, tartrate, tosylate, and trifluoroacetate salts.

These may also include cations based on the alkali and alkaline earth
metals, such as sodium, lithium, potassium, calcium, magnesium, and the like,
as well as non-toxic ammonium, quaternary ammonium, and amine cations
including, but not limited to, ammonium, tetramethylammonium,
tetrasthylammonium, methylamine, dimethylamine, trimethylamine,
triethylamine, ethylamine, diethylamine and the like. For additional examples
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see, for example, Berge, et al., J. Pharm. Sci., 66, 1-19 (1977) and “Handhook
of Pharmaceutical Salts: Properties, Selection, and Use” by Stahl and
Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

The compounds of the present invention may be isolated and usad per se
or in the form of their pharmaceutically acceptable salts. In accordance with
the present invention, compounds with multiple basic nitrogen atoms can form
salts with varying number of equivalents ("eq.") of acid. It will be understood
by practitioners that all such salts are within the scope of the present
invention.

The present invention further includes prodrugs of compounds of formula
(1). A prodrug of a compound of formula (1) may be one formed in a
conventional manner with a functional group of the compound, such as with
an amino, hydroxy or carboxy group. The term “prodrug” means a compound
that is transformed in vivo to yield a compound of formula (1) or a
pharmaceutically acceptable salt of the compound. The transformation may
occur by various mechanisms, such as through hydrolysis in blood. A
discussion of the use of prodrugs is provided by T. Higuchi and W. Stella,
“Pro-drugs as Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium
Series, and in Bioreversible Carriers in Drug Design, ed. Edward B. Roche,
American Pharmaceutical Association and Pergamon Press, 1987.

For example, as all of the compounds of the present invention incorporate
an amine functional group, a prodrug can be formed by the replacement of a
hydrogen atom in the amine group with a group such as R-carbonyl, RO-
carbonyl, NRR'-carbonyl where R and R' are each independently (Ci-Cy)alkyl,
(Cs-Cr)eycloalkyl, benzyl, or R-carbonyl is a natural «-aminoacyl or natural -
aminoacyl-natural «-aminoacyl, -C(OH)C(O)OY’ wherein Y’ is H, (C1~-Cg)alkyl
or benzyl, -C(OY,)Y; wherein Yy is (C1-Cy) alkyl and Y} is (C4-Cg)alkyl,
carboxy(C+-Cg)alkyl, amino{C+-C.)alkyl or mono-N- or di-N,N~C1-
Ce)alkylaminoalkyl, -C(Y-)Y3 wherein Y2 is H or methyl and Y3 is mono-N- or
di-N,N-(C4-Cg)alkylamino, morpholino, piperidin-1-yl or pyrrolidin-1-yl.

13



10

15

20

25

30

WO 2009/016462 PCT/IB2008/001963

Similarly, if a compound of the present invention contains an alcohol
functional group, a prodrug can be formed by the replacement of the
hydrogen atom of the alcohol group with a group such as (C4-Cg)alkanoyloxy-
methyl, 1-((C4-Ce)alkanoyloxy)ethyl, 1-methyl-1-((C+-Cg)alkanoyloxy)ethyl,
(C+-Cs)alkoxycarbonyloxymethyl, N-(C4-Cg)alkoxycarhonylaminomethyl,
succinoyl, (C4-Cg)alkanoyl, a-amino(C4-C4)alkanoyl, arylacyl and «-aminoacyl,
or g-aminoacyl-u-aminoacyl, where each u-aminoacyl group is independently
selected from the naturally occurring L-amino acids, P(O)(OH),, -P(OYO)Cq-
Co)alkyl), or glycosyl (the radical resulting from the removal of a hydroxyl
group of the hemiacetal form of a carbohydrate).

If a compound of the present invention contains a carboxyli;:: acid
functional group, a prodrug can comprise an ester formed by the replacement
of the hydrogen atom of the acid group with a group such as (C4-Cg)alkyi,
(Co-C4z)alkanoyloxymethyl, 1-(alkanoyloxy)ethyl having from 4 to 9 carbon
atoms, 1-methyl-1-(alkanoyloxy)-ethyl having from 5 to 10 carbon atoms,
alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, 1-(alkoxycarbonyl-
oxy)ethyl having from 4 to 7 carbon atoms, 1-methyl-1-(alkoxycarbonyloxy)-
ethyl having from 5 to 8 carbon atoms, N-(alkoxycarbonyl)aminomethyl having
from 3 to 9 carbon atoms, 1+(N-(alkoxycarbonyl)amino)ethyl having from 4 to
10 carbon atoms, 3-phthalidyl, 4-crotonolactonyl, gamma-butyrolacton-4-yl, di-
N,N-(C4-Cs)alkylamino(C»-Cz)alkyl (such as p-dimethylaminoethyl), carbamoyl-
(C4-Co)alkyl, N,N-di(C4-C;)alkylcarbamoyl-(C-Cz)alkyl and piperidino-,
pyrrolidino~ or morpholino(Ca-Cs)alkyl.

Synthesis

In general, the compounds of formula (1) of this invention may be
prepared by methods that include processes known in the chemical arts,
particularly in light of the description contained herein. Certain processes for
the manufacture of the compounds of formula (1) of this invention are
illustrated by the following reaction schemes. Other processes are described
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in the experimental section. Some of the starting compounds for the reactions
described in the schemes and Examples are prepared as illustrated herein.
In Schemes 1, 3 and 4 below, generalized methods for preparing the

compounds of formula (1) are depicted.

Scheme 1
)I( NHZ st
R¥ ... R v R | el L e 3
s AN A~ "COOR
Rsa“.. [;:r \i;'/o — AR l? l\ I'I‘”‘REa
a . Rz/\ H
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R / l
_ \
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! - (0] CI
N'/~] T/ .. R COOR! 1-4
B R4 R5d
R.l/’l \N’/ \Cl 3
2
" " N z
e [ Yonu
7N
N’ & o/ :
= \>_CIR5.: T a i \ /’R a
\ T
o A—Z R
\ l ” COOR?

Ih Scheme 1, aryl halide/sulfonates 1-1 can be prepared beginning with
commercially available starting materials and using general synthetic
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techniques known to those skilled in the arts. Additional support for the
preparation of intermediates such as 1-1, wherein X is a halide or OSO4R, are
provided in U.S. Patent Number 7,244,727, issued July 17, 2007, the
teachings of which are incorporated herein, by reference, in their entirety.
Compound 1-2 was prepared by the method of C. Palomo et al., Synthesis of
R-Lactam Scaffolds for Ditopic Peptidomimetics, Organic Letters (2007),

9(1), pages 101-104. Compounds 1-1 and 1-2 can be coupled using a metal
catalyst, such as palladium or copper to form Compound 1-3. More
specifically,1-1 and 1-2 are heated fo a temperature between 80°C to 130°C
in a solvent, such as toluene, with cesium carbonate, palladium acetate and 2-
dicyclohexyl phosphino-2',4',6"-triisopropylbiphenyl (X-PHOS) under nitrogen
for about 15-20 hours to form Compound 1-3.

Compound 1-3 is acylated with 1-4 using conditions and reagents known
to the skilled artisan (utilizing a mild base, such as triethylamine or pyridine) to
afford compound 1-5. Compound 1-4 is prepared by the method of Tarasov,
Evgeniy V.; Henckens, Anja; Ceulemans, Erik; Dehaen, Wim. A short total
synthesis of cerpegin by intramolecular hetero Diels-Alder cycloaddition
reaction of an acetylene tethered pyrimidine. Synlett (2000), (5), 625-626.
The protecting group (Pg) present in compound 1-5 can be removed by one
skilled in the art, utilizing conditions referenced in Greene's Protective Groups
in Organic Synthesis, 4™ Ed., P.G.M Wuts and T. W. Greene, Wiley-
Interscience to afford compound 1-8. In the case where Pg = t-butyldimethyl-
silyl, deprotection can be accomplished by a range of conditions including
acidic and fluoride-based conditions. Preferrad conditions when Pg is t-
butyldimethylsilyl are dilute agueous hydrochloric acid in methanol at ambient
temperature for 2-10 hours. Cyclization of compound 1-6 to afford compound
1-7 can be accomplished utilizing a wide range of basic conditions, including
organic (e.g. triethylamine) and inorganic (e.g. potassium carbonate) as the
bases, in an aprotic solvent at 20°C to 120°C to provide the cyclic lactam
structure 1-7. Preferred conditions for this cyclization are triethylamine in
acetonitrile at 40°C to 120°C for 4-16 hours. Amination of compound 1-7 can

16
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be accomplished with ammonia in a range of aprotic or protic solvents at 0°C
to 100°C for 4-20 hours. Preferred conditions are ammonia in p-dioxane at
ambient temperature for 4 to 24 hours.

Compounds of formula (1), which contain a carboxylic ester functionality,
can be hydrolyzed to the corresponding carboxylic acid utilizing base or acid
catalyzed hydrolysis conditions as known in the art. A preferred method of
hydrolysis is treating compound (1) with aqueoué lithium hydroxide in an
organic solvent at 20°C to 100°C for 1 to 10 hours.

Scheme 1 (continued)
Q- #~CooR?

RS R5R /
I\ \)
RS / I RS R&:__f/ “h—Rfa
o an———
H2N w HzN \9 ; &
R
N' 3 NH; L \§«\\ N\, R
I\\\\ \:’\\.‘ " R3 I\\ ’\» /[R?a
STSNT 07 P N
R1 R2 R R2
1A 1B

R5a
HN V

1C
Compound 1B may be formed through a peptide coupling reaction between

Compound 1A and ammonia. Compound 1B may be used to form Compound 1C
by amide dehydration The dehydration may b performed by treating the
amide with SOCl,, POCls, PClg, p-TosClipyriding, TH.0/pyridine or with the
Vilsmeier reégent in combination with an organic or inorganic base. The
Vilsmeier reagent can be prepared by reacting dimethyiformamide (DMF) with
oxalylchloride in acetonitrile, dichloromethane, chioraform, dioxane,
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tetrahydrofuran (THF), or diethylether. In a general procedure, the Vilsmeier
reagent is formed in the desired solvent for instance at a temperature between
0°C and room temperature. The formation normally will be completed in 5-15
minutes. In a preferred embodiment a solution of the amide in the desired
solvent is added dropwise to the Vilsmeier reagent at a temperature between
0°C and room temperature. The addition norimally will be completed in 10-20
minutes. For the formation of the nitrile, two equivalents of a base are added.
Preferably an organic base, for instance pyridine or triethylaming (TEA) is
used. Inorganic bases may also be effective.

Scheme 2

0O

i b
LHACT (CHa)n (HsCY (CHa)y
NS

Br Br
2-5 2-4
In Scheme 2, the ketones (2-5) which are the equivalent of compound 1-1

of Scheme 1, wherein m and n are each independently 1, 2 or 3, can be

prepared utilizing the procedure of Zang, Y.; Schuster, G., J. Org. Chem.

1994, 59, 1855-62. The monoprotected diones (2-2) can be prepared using

the procedures of Alonso, F.; et al., Tetrahedron, 1995, 51(37), 10259-80,
18
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Crich, D.; Fortt, S. Tetrahedron, 1989, 45(20), 6581-98, or Lee, S.; Fuchs, P.,
J. Amer. Chem. Soc., 2002, 124, 13978-9.

Scheme 3
%L b~
B
O/ @\%O
ot /A VR
F =/ o— S '\ i
Br x\ 1, Q\ 7N F 33
3-2 =
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In Scheme 3, compound 1-5, and analogues thereto, may be prepared
from compounds 3-1 and 3-2 as described in the following Preparation 4 and
through methods known in the art.

Scheme 3A (u)
l ‘xO/ - \d/ ’
Nak Pd/C, Hy
THF [ Ve [
EtOAc
\ .,
o (0]
< <
3A-2 3A-3
2N HCI
THF
o)
Tf20, pyridine
e
DCM (dry)
OTf
3A-5
"—— < 0 =~
KOAc, PdCIa(dppf) [ e Q
DMSO 5 o mo
A-6 31

5 In Scheme 3A, compound 3-1, and analogues thereto, may be prepared
from compound 3A-1 and 3A-6 as described in the following Preparation 4A
and through methods known in the art.

Alternatively, in Scheme 4, 6ompounds of formula (1) may aiso be
prepared from compound 4-7, which is prepared by the method of Scheme 3
10  above, through methods known in the art.
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A pharmacesutical composition of the present invention comprises a
therapeutically effective amount of a compound of formula (1) or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier, vehicle, diluent or excipient. A preferred pharmaceutical composition
of the present invention comprises a therapeutically effective amount of a
compound of formula (2), or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier, vehicle, diluent or excipient. Even more
preferably, the pharmaceutical composition contains {trans-4-[4-(4-amino-5-
oxo-7,3-dihydropyrimido[5,4-fl[1,4Joxazepin-6(5H)-yl)phenyllcyclohexyl)-
acetonitrile or a pharmaceutically acceptable salt thereof, 2-(4-(4-(4-amino-5-
oxo-7,8-dihydropyrimido[5,4-f][1,4] oxazepin-6(5H)-yl)-2-fluorophenyl)-
cyclohexyl) acetic acid or a pharmaceutically acceptable sait thereof, {trans-4-
[4-(4-amino-5-ox0-7,8-dihydropyrimido(5,4-fl[1,4]-oxazepin-6(5H)-yl)phenyl}-
cyclohexyl}lacetic acid or a pharmaceutically acceptable salt thereof, (irans-4-
{4-[(8R)-4-amino-8-methyl-5-0x0-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-
6(5H)-yllphenyl}cyclohexyl) acetonitrile or a pharmaceutically acceptable salt
thereof, (trans-4-{4-[(8R)-4-amino-8-methyl-5-0x0-7,8-dihydropyrimido[5,4-f]-
[1,4]oxazepin-6(5H)-yl]phenyl}cyclohexyl) acetic acid or a pharmaceutically
acceptable salt thereof, or (R)-2~(4~(3-(4-amino-8-methyl-5-0x0-7,8-dihydro-
pyrimido [5,4-f}{1,4]oxazepin-6(5H)-yl)-2-fluorophenyl)-cyclohexyl)acetic acid
or a pharmaceutically acceptable salt thereof; and a pharmaceutically
acceptable carrier, vehicle, diluent or excipient.

The pharmaceutical compasitions formed by combining the compounds of
this invention and the‘pharmaceutically acceptable catriers, vehicles or
diluents are then readily administered in a variety of dosage forms such as
tablets, powders, lozenges, syrups, injectable solutions and the like. These
pharmaceutical compositions can, if desired, contain additional ingredients
such as flavorings, binders, excipients and the like.

Thus, for purposes of oral administration, tablets containing various
excipients such as sodium citrate, calcium carbonate and/or calcium
phosphate, may be employed along with various disintegrants such as starch,
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alginic acid and/or certain complex silicates, together with binding agents such
as polyvinylpymolidone, sucrose, gelatin and/or acacia. Additionally,
lubricating agents such as magnesium stearate, sodium lauryl sulfate and talc
are often useful for tabletting purposes. Solid compositions of a similar type
may also be employed as fillers in soft and hard filled gelatin capsules.
Preferred materials for this include lactose or milk sugar and high molecular
weight polyethylene glycols. When aqueous suspensions or elixirs are
desired for oral administration, the active pharmaceutical agent therein may
he combined with various sweetening or flavoring agents, coloring matter or
dyes and, if desired, emulsifying or suspending agents, together with diluents
such as water, ethanol, propylene glycol, glycerin and/or combinations
thereof. '

For parenteral administration, solutions of the compounds or compositions
of this invention in sesame or peanut oil, agueous propylene glycol, or in
sterile aqueous solutions may be employed. Such aqueous solutions should
be suitably buffered if necessary and the liquid diluent first rendered isotonic
with sufficient saline or glucose. These particular aqueous solutions are
especially suitable for intravenous, intramuscular, subcutaneous and
intraperitoneal administration. In this connection, the sterile aqueous media
employed are all readily available by standard techniques known to those
skilled in the art. 4

For intranasal administration or administration by inhalation, the
compounds or compositions of the invention are conveniently delivered in the
form of a solution or suspension from a pump spray container that is
squeezed or pumped by the patient or as an aerosol spray presentation from
a pressurized container or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of
a pressurized aerosol, the dosage unit may be determined by providing a
valve to deliver a metered amount. The pressurized container or nebulizer

may contain a solution or suspension of a compound of this invention.
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Capsules and cartridges (made, for example, from gelatin) for use in an
inhaler or insufflator may be formulated containing a powder mix of a
compound or compounds of the invention and a suitable powder base such as
lactose or starch.

Methods of preparing various pharmaceutical compositions with a certain
amount of active ingredient are known, or will be apparent in light of this
disclosure, to those skilled in this art. For examples of methods of preparing
pharmaceutical compositions, see Remington's Pharmaceutical Sciences,
Mack Publishing Company, Easton, Pa., 19th Edition (1995).

In another aspect, the invention is directed to a pharmaceutical
composition, which comprises a therapeutically effective amount of a first
compound of formula (1), or a pharmaceutically acceptable salt of the
compound; a second compound that is an antidiabetic agent selected from
insulin and insulin analogs; insulinotropin; biguanides; cz-antagonists and
imidazolines; glitazones; aldose reductase inhibitors; glycogen phosphorylase
inhibitors; sorbitol dehydrogenase inhibitors; fatty acid oxidation inhibitors; a-
glucosidase inhibitors; p-agonists; phosphodiesterase inhibitors; lipid-lowering
agents; antiobesity agents; vanadate and vanadium complexes and
peroxovanadium complexes; amylin antagonists; glucagon antagonists;
growth hormone secretagogues; gluconeogenesis inhibitors; somatostatin
analogs; antilipolytic agents; a prodrug of the antidiabetic agents, or a
pharmaceutically acceptable éalt of the antidiabetic agents and the prodrugs.

In another aspect, the invention is directed to a kit comprising: a first
dosage form comprising a compound of formula (1), or a pharmaceutically
acceptable salt of the compound; and a second dosage form comprising an
antidiabetic agent selected from insulin and insulin analogs; insulinotropin;
biguanides; az-antagonists and imidazolines; glitazones; aldose reductase
inhibitors; glycogen phosphorylase inhibitors; sorbitol dehydrogenase
inhibitors; fatty acid oxidation inhibitors; a-glucosidase inhibitors; g-agonists;
phosphodiesterase inhibitors; lipid-lowering agents; antiobesity agents;
vanadate and vanadium complexes and paroxovanadium complexes; amylin
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antagonists; glucagon antagonists; growth hormone secretagogues;
gluconeogenesis inhibitors; somatostatin analogs; antilipolytic agents;
prodrugs of the antidiabetic agents, or a pharmaceutically acceptable salts of
the antidiabetic agents and the prodrug; and a container for containing said
first dosage (a) and said second dosage (b). In a preferred embodiment of the
kit, both the first and the second dosage forms independently comprise a
pharmaceutically acceptable carrier or diluent.

In another aspect, the invention is directed to a method of inhibiting
DGAT-I comprising administering to a mammal an inhibitory amount of a
compound of formula (1), or a pharmaceutically acceptable salt of the
compound, either alone or in combination with an antidiabetic agent as
described above.

In another aspect, the invention is directed to a method of treating a
condition mediated by DGAT-1 inhibition comprising administering to a
mammal in need of such treatment a therapeutically effective amount of a
compound of formula (1), or a pharmaceutically acceptable salt of the
compound, either alone or in combination with an antidiabetic agent as
described above.

in the present invention, typically, the condition treated is Type 2 diabetes,
insulin resistance syndrome or obesity. Preferably, the condition is treated by
administering a compound of formula (2), or a pharmaceutically acceptable
salt thereof. More preferably, the condition is treated by administering one of
the following compounds, or pharmaceutically acceptable salts thereof: {trans-
4-{4-(4-amino-5-ox0-7,8-dihydropyrimido[5,4-f][1,4Joxazepin-6(5H)-
yl)phenyljcyclohexyl}-acetonitrile, 2-(4-(4-(4-amino-5-oxo0-7,8-dihydro-
pyrimido[5,4-f][1,4] oxazepin-6(5H)-yl)-2-fluorophenyl)-cyclohexyl) acetic acid,
{trans-4-[4-(4-amino-5-ox0-7,8-dihydropyrimido[5,4-][1,4}-oxazepin-6(5H)-
yl)phenyll-cyclohexyl}acetic acid, (trans-4-{4-[(8R)-4-amino-8-methyl-5-oxo-
7,8-dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-yilphenyl}cyclohexyl)
acetonitrile, (trans-4-{4-[(8R)-4-amino-8-methyl-5-0xo-7,8-dihydropyrimido[5,4-
fH1.4loxazepin-6(5H)-yilphenyl}cyclohexyl) acetic acid, or (R)-2-{4-(d~(4-
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amino-8-methyl-5-oxo-7,8-dihydro-pyrimido [5,4-f][1,4]oxazepin-6(5H)-yl)-2-
fluorophenyl)-cyclohexyl)acetic acid.

Preferably, the mammal treated is a human.

In an alternate embodiment, the condition treated is impaired glucose
tolerance, hyperglycemia, diabetic complications such as sugar cataracts,
diabetic neuropathy, diabetic nephropathy, diabetic retinopathy and diabetic
cardiomyopathy, anorexia nervosa, hulimia, cachexia, hyperuricemia,
hyperinsulinemia, hypercholesterolemia, hyperlipidemia, dyslipidemia, mixed
dyslipidemia, hypertriglyceridemia, nonalcoholic fatty liver disease,
atherosclerosis, arteriosclerosis, acute heart failure, congestive heart failure,
coronary artery disease, cardiomyopathy, myocardial infarction, angina
pectoris, hypertension, hypotension, stroke, ischemia, ischemic reperfusion
injury, aneurysm, restenosis, vascular stenosis, solid tumors, skin cancer,
melanoma, lymphoma, breast cancer, lung cancer, colorectal cancer,
stomach cancer, esophageal cancer, pancreatic cancer, prostate cancer,
kidney cancer, liver cancer, bladder cancer, cervical cancer, uterine cancer,
testicular cancer and ovarian cancer.

The present invention also relates to therapeutic methods for treating the
above described conditions in a mammal, including a human, wherein a
compound of formula (1) of this invention is administered as part of an
appropriate dosage regimen designed to obtain the benefits of the therapy.
The appropriate dosage regimen, the amount of each dose administered and
the intervals between doses of the compound will depend upon the compound
of formula (1) of this invention being used, the type of pharmaceutical
compositions being used, the characteristics of the subject being treated and
the severity of the conditions.

In general, an effective dosage for the compounds of the present
invention is in the range of 0.01mg/kg/day to 30 mg/kg/day, preferably 0.01
mg/kg/day to 5 mg/kg/day of active compound in single or divided doses.
Some variation in dosage will necessarily occur, however, depending on the
condition of the subject being treated. The individual responsible for dosing
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will, in any event, determine the appropriate dose for the individual subject.
Practitioners will appreciate that “kg” refers to the weight of the patient
measured in kilograms.

The compounds or compositions of this invention may be administered in
single (e.g., once daily) or multiple doses or via constant infusion. The
compounds of this invention may also be administered alone or in
combination with pharmaceutically acceptable carriers, vehicles or diluents, in
either single or multiple doses. Suitable pharmaceutical carriers, vehicles and
diluents include inert solid diluents or fillers, sterile aqueous solutions and
various organic solvents.

The compounds or compositions of the present invention may be
administered to a subject in need of treatment by a variety of conventional
routes of administration, including orally and parenterally, (e.g., intravenously,
subcutaneously or intramedullary). Further, the phamrmaceutical compositions
’of this invention may be administered intranasally, as a suppository, or using a
“flash” formulation, i.e., allowing the medication to dissolve in the mouth
without the need to use water.

EXEMPLIFICATION
The Examples set forth herein below are for illustrative purposes only. The
compositions, methods, and various parameters reflected herein are intended
only to exemplify various aspects and embodiments of the invention, and are
not intended to limit the scope of the claimed invention in any way.
The abbreviations used in the exemplification are defined as follows:
DCM is dichloromethane,
DMF is dimethylformamide,
DPPF is 1,1'-Bis(diphenylphosphino)ferrocene,
EDCI is 1-ethyl-3-(3-dimethylaminopropyi)carbodiimide,
EtOAc is ethyl acetate,
HCl is hydrochloric acid,
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HOBt is N-hydroxybenzotriazole,

MTHF is 2-Methyltetrahydrofuran,

RT is retention time in minutes,

TEA Is triethylamine,

TFA is trifluoroacetic acid,

Tf,0 is Trifluoromethanesulfonic (triflic) anhydride,

THF is tetrahydrofuran, and

X-PHOS is 2-dicyclohexyl phosphino-2',4',6'-triisopropyibiphenyl.

Unless noted otherwise, all reactants were obtained commercially.

Unless otherwise noted, purifications were performed using a Biotage®
SNAP FLASH purification cartridge (silica gel).

All Combiflash® purifications, discussed herein, were performed using a
CombiFlash® Companion system (Teledyne Isco; Lincoln, Nebraska) utilizing
packed RediSep® silica columns.

Mass Spectra were recorded on a Waters® (Waters Corp.; Milford, MA)
Micromass® Platform Il spectrometer. Unless otherwise specified, mass
spectra were recorded on a Waters® (Milford, MA) Micromass® Platform 11
spectrometer.

Proton NMR chemical shifts are given in parts per million downfield from
tetramethylsilane and were recorded on a Varian Unity 400 MHz (megaHertz)
spectrometer (Varian Inc.; Palo Alto, CA).

The compounds of the present invention, described in Examples 1-48,
were prepared, or subsequently derived from a compound prepared, by the
method of Scheme | using the compounds of Preparations 1, 2, 3 or 4.
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Preparation 1
Methyl {trans-4-[4-(4-chloro-5-0x0-7,8-dihydropyrimidof5.4-f] [1 4] oxazepin-G-

LH)-vl)phenvlbyclohexvl}acetate

Methyl {trans-4-[4~(4-chloro-5-oxo-7,8-dihydropyrimido[5,4-f} [1,4}-
oxazepin-6-(5H)-yl)phenyi]lcyclohexyl}acetate was prepared as follows.

/

~~si—0

Step 1. Methyl (trans-4-{4-[(2-{[tert-butyl(dimethyl)silylloxy}ethyl)amino]-
phenyllcyclohexyl)acetate, shown above, was prepared as follows.

e F

W) O
O !
O._—.

Methyl [trans-4-{4-[[(trifluoromethyl)sulfonylloxylphenyl] cyclohexyl]
acetate, shown above, which is identified as Compound 55 in U.S. Patent
Number 7,244,727, issued July 17, 2007, was prepared according to the
method described therein. A mixture of methyl [trans-4-[4-[[(triflucromethyl)-
sulfonylloxylphenyllcyclohexyllacetate (10.1 g, 26.6 mmol), 2-{[tert-butyl
(dimethyl)silylloxy}ethanamine (5.59 g, 31.9 mmwol), which can be prepared by
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various methods including those disclosed in Journal of the American
Chemical Society, 129(37), 11408-11420; 2007, Organic Letters, 9(1), 101-
104, 2007 or Bioorganic & Medicinal Chemistry, 13(11), 3821-3839; 2005,
cesium carbonate (8.65 g, 26.6 mmol), palladium acetate (0.60 g, 2.66 mmol)
and X-PHOS (1.27 g, 2.66 mmol) in toluene (53 mL) under nitrogen was
heated in a sealed tube at 120°C for 16 hours. The reaction was cooled,
diluted into EtOAc, washed with water (2x), saturated aqueous brine, dried
over sodium sulfate and concentrated to afford a dark oil. Chromatography
(330 g Biotage Snap Cartridge® silica ge! column, 0 -15% EtOAC heptane)
afforded methyl (trans-4-{4-[(2-{[tert-butyl(dimethyl)silylJoxy}ethyi)-
amino]phenyljcyclohexyl)acetate as a light-yellow oil, 6.70 g. 'H NMR (400
MHz, CDCl3): § 7.02, (d, 2H), 6.61 (d, 2H), 3.80 (m, 2H), 3.64 (s, 3H), 3.20 (m,
2H), 2.37 (m, 1H), 2.24 (m, 2H), 1.85 (m, 5H), 1.44 (m, 2H), 1.13 (m, 2H),
0.87 (s, 9H), 0.04 (s, 6H). m/z = 406.4 (M+1),

Step 2. Methyl [trans-4-(4~{(2-{[tert-butyl(dimethyl)silylloxy}ethyl)[(4,6-
dichloropyrimidin-5-yl)carbonyllamino}phenyl)cyclohexyl] acetate, shown
below, was prepared as follows.

O\ 7

X
To a stirred, cooled (0°C) solution of methyl (trans-4-{4-{(2-{[tert-butyl-
(dimethyl)silylloxy}ethyl)amino]phenyl}cyclohexyl)acetate (9.7 g, 24.0 mmol),
from Step 1, and TEA (3.53 miL, 25.3 mmol) in THF(60 mL) was added

dropwise a solution of 4,6-dichloropyrimidine-5-carbonyl chioride (5.31 ¢, 25.1
mmol) in THF (20 mL). After 2 hours, the reaction was concentrated in vacuo,
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diluted into EtOAc, washed with water (3x), saturated aqueous brine, dried
over sodium sulfate and concentrated in vacuo, to afford an oil, which was
carried on to the next step without further purification. 'H NMR (400 MHz,
CDCl3): 8 8.57 (s, 1H), 7.35 (d, 2H), 7.03 (d, 2H), 4.00 (m, 2H), 3.87 (m, 2H),
3.63 (s, 3H), 2.37 (m, 1H), 2.22 (m, 2H), 1.82 (m, 5H), 1.36 (m, 2H), 1.11 (m,
2H), 0.83 (s, 9H), 0.02 (s, 6H). m/z = 580.3 (M+1).
Step 3. Methyl (trans-4-{4-[[4,6-dichloropyrimidin-5-yl)carbonyl}(2-

hydroxyethyl)amino]phenyl}cyclohexyl) acetate, shown below, was prepared

as follows.
7 N N0
NN g
— Ci 0
Cl

o N
HO\)

A solutidn of methyl [trans-4-(4-{(2-{[tert-butyl(dimethyl)silyljoxy}ethyi)[(4,6-
dichloropyrimidin-5-yl)carbonyllamino}phenyl)cyclohexyllacetate (14.0 g, 24.0
mmol), from Step 2, in a methanolic solution of HCI (3 mL of concentrated
aqueous HCl in 97 mL of methanol) was stirred at room temperature for 30
minutes. Methanol was removed in vacuo, the residue was dissolved in
EtOAc, washed with saturated aqueous sodium bicarbonate, saturated
aqueous brine, dried over sodium sulfate and concentrated in vacuo to afford
an oil, which was carried on to the next step without further purification. 'H
NMR (400 MHz, CDCl;): § 8.59 (s, 1H), 7.32 (d, 2H), 7.04 (d, 2H), 4.08 (m,
2H), 3.92 (m, 2H), 3.63 (s, 3H), 2.38 (m, 1H), 2.23 (m, 2H), 1.82 (m, 5H), 1.39
(m, 2H), 1.11 (m, 2H). m/z = 466.2 (M+1).

Step 4. The title compound of Preparation 1 was prepared as follows.
A slurry of methyl (trans-4-{4-{[4,6-dichloropyrimidin-5-yl)carbonyl](2-hydroxy-
ethyl) amino]phenyl}cyclohexyl)acetate (4.78 g, 10.2 mmol, unpurified material
from Step 3) and TEA (4.15 g, 41 mmol) in acetonitrile was stirred at 80°C for
6 hours. The reaction was cooled, concentrated in vacuo, diluted into EtOAg,
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washed with water (3x), saturated aqueous brine, dried over sodium sulfate
and concentrated in vacuo to afford a yellow solid. This material was slurried
in methanol (10 mL), filtered, the solids washed with methanol (2 x 3 mL) and
dried in vacuo to afford the title compound as a yellow solid, 4.03 g. HNMR

5 (400 MHz, CDCls): S 8.75 (s, 1H), 7.22 (s, 4H), 4.75 (m, 2H), 4.03 (m, 2H),
3.63 (s, 3H), 2.50 (m, 1H), 2.23 (m, 2H), 1.87 (m, 5H), 1.44 (m, 2H), 1.19 (m,
2H). m/z =430.3 (M+1).

Preparation 2
10 Methyl 2-((18,4s)-4-(4-((R}-4-chloro-8-methyl-5-0x0-7,8-dihydropyrimido-[5,4-
fll1,4]oxazepin-6(5H)-yl\phenvyl)cyclohexyl)acetate

Methy! (trans)-4-(4-((R)4-chloro-8-methyl-5-0x0-7,8-dihydro-pyrimido(5,4-
fl[1,4]oxazepin-6(5H)-yl)phenyljcyclohexyl}acetate was prepared as follows.

15 Step 1. Methyl [trans-4-(4-{[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}propyl]-
amino}phenyl)cyclohexyijacetate, shown below, was prepared as follows.
R O\
o)
0]

A mixture of methyl [trans-4-[4-[[(trifluoromethyl)sulfonyljoxy]phenyl]-
cyclohexyllacetate (5.00g, 13.1mmol),shown below,
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F Xo
F
F

(R)-2-(tert-butyldimethylsilyloxy)propan-1-amine (2.99g, 15.8mmol), shown

below,

which can be prepared by various methods including those disclosed in the
Journal of Organic Chemistry, 72(20), 7726-7735; 2007, cesium carbonate
(6.14g, 15.8mmol), palladium acetate (310mg, 1.32 mmol) and X-PHOS
(627mg, 1.32mmol) in toluene (100mL) under nitrogen was heated in a sealed
tube at 120°C for 16 hours. The reaction was cooled, diluted into EtOAc
(500mL), washed with water (2x200mL.), saturated aqueous brine, dried over
sodium sulfate and concentrated to afford a dark oil. Chromatography (120 g
silica gel column, 3-15% EtOAc : heptane) afforded the methyl [trans-4~(4-
{[(2R)-2-{[tert-butyl(dimethyl)silylloxy} propyljaminc}phenyl)cyclohexyllacetate
as a light-yellow oil, 4.55g (86%). m/z= 420.1 (M+1).

Step 2. Methy! [trans-4~(4-{[(2R)-2-{[tert-butyl(dimethyl)silylJoxy}propyl}-
[(4,6-dichloropyrimidin-5-yl)carbonyllamino}phenyl)cyciohexyllacetate, shown
below, was prepared as follows.
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A mixture of 4,6-dichloropyrimidine-5-carbonyl chloride (2.27g,
10.7mmol), methyl [trans-4-(4-{[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}propyi}-
amino}phenyl)cyclohexyllacetate (4.50¢g, 10.7mmol), from Step 1, and TEA
(2.24nL, 16.1 mmol) in THF (150mL) was stirred at room temperature under
nitrogen for 14 hours. The reaction mixture was concentrated to remove
THF. The residue was diluted with EtOAc (300mL), washed with water
(2x200mL), dried over MgS0O. and concentrated. The crude material was
puwified by a 120g silica gel column eluted with 3-15% EtOAc in heptane to
give methyl [trans-4-(4-{[(2R)-2-{[tert-butyl(dimethyl)silyljoxy}propyl]i(4.6-
dichloropyrimidin-5-yl)carbonyllamino}phenyl)cyclohexyl]lacetate as a
colorless oil 4.01g (63%). m/z= §94.2 (M+1). 1H NMR (400 MHz,
chloroform-d) & -0.06 (s, 6 H)0.71 (5,2 H)0.99 -1.14 (m, 2 H) 1.25 - 1.20
(m, 3 H) 1.30 - 1.42 (m, 2 H) 1.78 (dd, J=28.30, 11.90 Hz, 5 H) 2.20 (d,
J=7.03 Hz, 2 H) 2.28 - 2.39 (m, 1 H) 3.64 (s, 3 H) 3.83 - 3.97 (m, 2 H) 4.04 -
4.14 (m, 1 H) 7.00 (d, J=8.20 Hz, 2 H) 7.19 (d, J=8.59 Hz, 2 H) 8.563 (s, 1 H).

Step 3. The title compound of Preparation 2 was prepared as follows.
4M HCl in dioxane (25mL) was added to a solution of methyl [trans-4-(4-
{[(2R)-2~{[te|t-butyl(diméthyl)silyl]oxy}propyl][(4,6-dichloropyrimidin-s-
yl)carbonyljamino}phenyl)cyclohexyllacetate (3.95g, 6.72mmot), from Step 2,
in methanol (50mL). The mixture was stirred at 23°C for 30 minutes. The
reaction mixture was concentrated to remove the solvent. The residue was
dissolved in acetonitrile (200 mL), then K:COs (1.86g, 13.5mmol) and 5
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Angstrom molecular sieves (1.0g) were added to it. The reaction mixture was

stirred at 80°C for 30 hours. EtOAc (250mL) and water (250mL) were added
to reaction mixture. The organic layer was separated and dried over MgSO34
and concentrated. The crude material was purified by a 120g silica gel
column eluted with 30-50% EtOAc in heptane to give a colorless oil
1.559(61%) as the title compound. m/z=444.1(M+1). 1H NMR (400 MHz,

chloroform-d) 6 1.09-1.23 (m, 2 H) 1.43 (d, J=6.64 Hz, 3 H) 1.44-1.57 (m, 2 H)

1.80-1.96 (m, 5 H) 2.26 (d, J=7.05 Hz, 2 H) 2.44-2.55 (m, 1 H) 3.68 (s, 3 H)
3.80-3.95 (m, 2 H) 5.00-5.12 (m, 1 H) 7.29 (s, 4 H) 8.76 (s, 1 H).

Preparation 3
Methyl (trans-4-{4-[(7S)-4-chloro-7-methyl-5-oxo-7,8-dihydropyrimido[5,4-
fl[1,4loxazepin-6(5H)-vilphenylicyclohexylacetate

L

anntlf
10Oy
o

The compound methyl (trans-4-{4-[(7S)-4-chloro-7-methyl-5-0x0-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-yillphenyl}cyclohexyl)acetate was
prepared as follows.

Step 1. (S)-1-(Tert-butyldimethylsilyloxy)propan-2-amine, shown below,
was prepared as follows.

NH,

Tert-butyldimethylsilyl chloride (22.1g, 146mmol) was added to a stirred
solution of the (S)-2-aminopropan-1-of (10g, 130mmol) and TEA (23.9m,
172mmol) in 325ml of dichloromethane. The heterogeneous mixture was
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stirred at room temperature for 18 hours. The reaction was diluted into
EtOAc and the organic layer was washed with brine then dried over sodium
sulfate and concentrated in vacuo to recover 20.37g of product. 1TH NMR
(400 MMz, chloroform-d) 5 0.05 (s, 6 H) 0.89 (s, 9 H) 1.01 (d, J=6.64 Hz, 3 H)
2.87 -3.07 (m, 1 H) 3.18 - 3.35 (m, 1 H) 3.51 (dd, J=9.75, 4.35 Hz, 1 H) m/z=
190.2 (M+1).

Step 2. 2-((1S,4r)-4-(4-((S)-1-(tert-butyldimethyisilyloxy)propan-2-
ylamino)phenyl)cyclohexyl)acetic acid, shown below, was prepared as follows

;
OOy
o
HO

A mixture of methyl [trans-4-(4~{[(trifluoromethyl)sulfonyl]oxy}-
phenyl)cyclohexyl]acetate (1g, 3mmol), (S)-1-(tert-butyldimethylsilyloxy)-
propan-2-amine (0.597g, 3.16mmol), palladium(il) acetate (0.061g,
0.271mmol), X-PHOS (0.125¢g, 0.263mmol), cesium carbonate (1.03g,
3.16mmol) were diluted in 26.3ml of toluene. The mixture was purged with
nitrogen flow for a few minutes and then capped tightly. The reaction was
then heated to 120°C with stirring for 16 hours. The reaction was
subsequently cooled, and diluted with EtOAc. The organic mixture was
washed with water and brine, dried over MgSQO4 and concentrated. The
product was columned on silica from 5-20% EtOAc in heptane to recover
0.829 of methyl trans 2S-(4-(4-(1-(tert-butyldimethylsilyloxy)propan-2-
ylamino)phenyl)cyclohexyl)acetate. 1H NMR (400 MHz, chloroform-d) 8 0.03
(d, J=4.98 Hz, 6 H) 0.89 (s, 9 H) 1.05- 1.19 (m, 2 H) 1.18 (d, J=6.22 Hz, 3 H)
1.44 (q, J=12.44 Hz, 2 H) 1.76 - 1.93 (m, 5 H) 2.23 (d, J=7.05 Hz, 2 H) 2.34 ({,
J=12.08 Hz, 1 H) 3.42 - 3.65 (m, 3 H) 3.67 (s, 3 H) 6.55 (d, J=8.29 Hz, 2 H)
6.99 (d, J=8.29 Hz, 2 H). m/z= 420.3 (M+1)
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Step 3. Methyl [trans-4-(4~{[(3S)-2-{[tert-butyl(dimethyl)silylJoxy}propyl]-
[(4,6-dichloropyrimidin-5-yl)carbonyljamino}phenyi)cyclohexyllacetate, shown
below, was prepared as follows:

.\\‘\(0
i o /@O 0
(Lt
(LK
oL/

~si
<
4,6-Dichloropyrimidine-5-carbonyl chloride (0.454g, 2.15mmol) was added
to a solution of methyl trans 2S-(4-(4-(1-(tert-butyldimethylsilyloxy)propan-2-
ylamino)phenyl)cyclohexyl)acetate (0.82g, 2.0mmol), from Step 2, and
diispropylethylamine (0.418ml, 2.4mmol) in 4.16ml of MTHF at 0°C and stirred
cold for 1.5 hours. Added water and EtOAc; separated layers. Washed
organic layer with Saturated sodium bicarbonate, brine then dried and
concentrated. Columned product on silica from 10-30% EtOAc in heptane to
recover 0.95g of product. 1H NMR (400 MHz, chloroform-d) § 0.06 (d, J=4.98
Hz, 6 H)0.90 (s, 9 H) 0.99-1.18 (m, 2 H) 1.17 (d, J=6.64 Hz, 3 H) 1.26 - 1.45
(m,2H)1.73 - 1.94 (m, 5 H) 2.23 (d, J=6.64 Hz, 2 H) 2.38 (t, J=11.61 Hz, 1 H)
3.51-3.66 (m, 2 H) 3.67 (s, 3 H) 4.84 - 5.03 (m, 1 H) 7.03 (d, J=8.71 Hz, 2 H)
7.34 (br. s., 2 H) 8.50 (s, 1 H). m/z= 597.2 (M+4)
Step 4. Methyl [trans-4-(4-{[(3S)-2-{oxy}propyl][(4,6-dichloropyrimidin-5-
yl)carbonylJamino}phenyl)cyclohexyl]acetate, shown below, was prepared as
follows.
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“\\YO
0]
cl o /@O e
I
N Cl Iﬁ
OH

Methy! [trans-4-(4-{[(3S)-2-{[tert-butyl(dimethyl)silylJoxy}propyili(4,6-~
dichloropyrimidin-5-yl)carbonylJamino}phenyl)cyclohexyl]acetate (0.95g,
1.6mmol), from Step 3, and 7.4ml of 1% HCl-methanol (3mL of 36% aqueous
HCI and 97mL of methanol) were stirred at room temperature and monitored
by LC-MS. The reaction mixture was concentrated to remove methanol. The
crude material was dissolved into EtOAc (200ml). The EtOAc solution was
washed with NaHCO- aqueous solution (2x100ml), water (100ml) and brine
(100mL), dried over MgSO4 and concentrated to recover 0.77g of product. 1H
NMR (400 MHz, chloroform-d) & 1.03 - 1.17 (m, 2 H) 1.19 (d, J=7.05 Hz, 3 H)
1.29 - 1.46 (m, 2 H) 1.69 - 1.91 (m, 5 H) 2.23 (d, J=7.05 Hz, 2 H) 2.38 (t,
J=12.23 Hz, 1 H) 3.60 (dd, J=11.61, 9.12 Hz, 1 H) 3.67 (s, 3 H) 3.78 (dd,
J=11.82, 4.35 Hz, 1 H) 4.85 - 5.04 (m, 1 H) 7.07 (d, J=8.71 Hz, 2 H) 7.33 (br.
s., 2 H) 8.52 (s, 1 H) m/z= 483.1 (M+4).

Step 5. The title compound of Preparation 3 was prepared as follows.
Methyl [trans-4-(4-{[(3S)-2-{oxy}propyi][(4,6-dichloropyrimidin-5-yl)carbonyl]-
amino}phenyl)cyclohexyllacetate (0.8g, 1.66mmol), potassium carbonate
(0.46g, 3.33mmol) and 200mg of molecular sieves were mixed into 41.6ml of
acetonitrile. The mixture was added to sealed tube and heated at 80°C
ovemight. The reaction mixture was concentrated and then diluted with
EtOAc and water. Separated layers and washed organic layer with brine, then
dried and concentrated. Columned product on silica in 40% ethyl acetate in
heptane to recover 0.22g . 1H NMR (400 MHz, chloroform-d) & 1.06 (d, J=7.05
Hz, 3H)1.10-1.25(m, 2.H) 1.42-1.55(m, 2 H) 1.73 - 1.98 (m, 5 H) 2.26 (d,
J=6.64 Hz, 2 H) 2.41 - 2.69 (m, 1 H) 3.69 (s, 3 H) 4.27 - 4.42 (m, 1 H) 4.45 -
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4.70 (m, 2 H) 7.17 (d, J=8.29 Hz, 2 H) 7.30 (d, J=8.71 Hz, 2 H) 8.76 (s, 1 H)
miz= 444.0 (M+1).

Preparation 4
5 Methyl 2-(4-(4-(4-chloro-5-o0x0-7,8-dihydropyrimido[5,4-f[1,4] oxazepin-
6(5H)-yl)-3-fluorophenyl)cyclohexyl)acetate
/N Cl

O
N/
\‘/ N /
O\J o
F 0O

Methy! 2-(4-(4-(4-chloro-5-0x0-7,8-dihydropyrimido[5,4-f][1,4] oxazepin-

6(5H)-yl)-3-fluorophenyl)cyclohexyl)acetate, shown above, was prepared as
10 follows.

Step 1. 1-(Bromomethyl)benzene(4.92g, 28.8mmol) and K,CO; (3.98¢g,
28.8mmol) were added to a solution of 4-bromo-2-fluorophenol (5.0g,
26mmol) in acetone. The reaction mixture was stirred at room temperature
for 18 hours. Water (100mL) and EtOAc (100mL) were added, the organic

15 layer was separated and dried over MgSO4 and concentrated to give 1-
(benzyloxy)-4-bromo-2-fluorobenzene as a yellow solid 7.06g.
'H NMR(400MHz, CDCly): 8 7.24-7.41(m, 5H), 7.20(m, 1H), 7.16(m, 1H),
6.82(m, 1H), 5.10(m, 2H).
Step 2. Methyl 2-(4-(4~(benzyloxy)-3-fluorophenyl)cyclohex-3-enyl)
20 acetate, shown below, was prepared as follows.

/_\—\ 7 /—\*O>=0

Pd(PPh:), (16.2mmg, 0,014mmol) and CsCO; (142mg, 0.428mmol) were
added to a solution of 1-(benzyloxy)-4-bromo-2-fluorobenzene (130mg,
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0.464mmol) and methyl 2-(4~(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)eyclohex-3-enyl)acetate (100mg, 0.357mmol), shown below, and
prepared as described in Preparation 4A,

in THF(2mL) under nitrogen,

The reaction mixture was refluxed with stirring for 24 hours. LC-MS
showed desired product. The reaction mixture was cooled, diluted with
EtOAc (30mL), washed with water and brine, dried over MgSO. and
concentrated. The crude material was purified by chromatography (12g silica
gel column eluted with 5-10% EtOAc : heptane) to give methyl 2-(4-(4-
(benzyloxy)-3-fluorophenyl)cyclohex-3-enyl) acetate as a white solid
(110mg). "H NMR{400MHz, CDCl3): 5 7.28-7.42(m, 5H), 7.10(dd, 1H),
7.0(d, 1H), 6.38(t, 1H), 6.0(m, 1H), 5.1(s, 2H), 3.66(s, 3H), 2.33(m, 2H),
2.3(d, 2H), 2.2(m, 1H), 2.1(m,1H), 1.9(m,2H), 1.4(m, 1H). m/z= 355.4(M+1).

Step 3. Methyl 2-(4-(3-fluoro-4-hydroxyphenyl)cyclohexyl)acetate, shown
below, was prepared as follows.

—Q

HO

F‘

Methyl 2-(4-(4~(benzyloxy)-3-fluorophenyl)cyclohex-3-enyl)acetate
(520mg, 1.47mmoal) was dissolved in ethanol (15mL) and EtOAc (15mL).
20%Pd(0OH)./C (150mg) was added to it. The reaction mixture was shaken
under 50 psi hydrogen for 20 hours. The mixture was filtrated through
diatomaceous earth (Celite®) to remove catalyst and then concentrated.
The purification was done by chromatography (12g RediSep® silica gel
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column (Teledyne ISCO, Lincoln, NE) with 5-10% EtOAc : heptane) to give
methyl 2-(4-(d-(benzyloxy)-3-fluorophenyl)cyclohex-3-enyl)acetate as a
colorless oil (320mg). 'H NMR(400MHz,CDCI3): & 6.80-7.0(m, 3H), 5.58(d,
1H), 3.63(s, 3H), 2.24-2.5(m, 1H), 2.4, 2.2(d, 2H), 1.8(m,3H), 1.6(m,4H),
5 1.4(m,1H), 1,12(m,1H). m/z=265.3 (M-1).
Step 4. Methyl 2-(4-(3-fluoro-4-(trifluoromethylsulfonyloxy)phenyl)
cyclohexyl)acetate, shown below, was prepared as follows.

R 0]
0 A

Ox/

F- S\o

I
To a stirred solution of phenol (310mg, 1.16mmol) and TEA (0.24mL,

10 1.75mmol) in CH.Cl= (5mL) was added a triflic anhydride solution (413mg,
1.46mmol) dropwise. The mixture was stirred at 0°C for 2 hours. The
reaction mixture was washed with water (x2) and brine (x1), dried over
Na,S04 and filtered. The organic solution was concentrated and purified by
chromatography (12g silica gel column with 3-15% EtOAc : heptane) to give

15  methyl 2-(4-(3-fluoro-4-(trifluoromethyisulfonyloxy)phenyl) cyclohexyl)acetate
as a colorless oil (380mg). m/z=397.4 (M-1).

Step 5. Methyl 2-(4-(4-(2-(tert-butyldimethylsilyloxy)ethylamino)-3-
fluorophenyl)cyclohexyl)acetate, shown below, was prepared as follows.

F
\ / NH
° N
o— O0—Si—
20 A mixture of methyl 2-(4-(3-fluoro-4-(trifluoromethylisulfonyloxy)phenyl)

cyclohexyl)acetate (190mg, 0.477mmol), 2-{[tert-butyl{dimethyl)silyljoxy}
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ethanamine (100mg, 0.572mmol), cesium carbonate (171mg, 0.525nmmol),
palladium acetate (11mg, 0.048mmol) and (X-PHOS) (23mg, 0.048mnol) in
toluene (5mL), under nitrogen, was heated in a sealed tube at 120°C for 16
hours. The reaction was cooled, diluted into EtOAc, washed with water (2x),
saturated aqueous brine, dried over sodium sulfate and concentrated to afford
a dark oil. Chromatography (12 g silica gel column, 3-15% EtOAc : heptane)
afforded methyl 2-(4-(4-(2-(tert-butyldimethyl- silyloxy)ethylamino)-3-
fluorophenyl)-cyclohexyl)acetate as a light-yellow oil, 110mg. 1H NMR (400
MHz, CDCI3); 8 7.2(m,1H), 6.95(m,1H), 6.8(m, 1H), 3.3(m, 2H), 3.64(s, 3H),
3.2(m, 2H), 2.5, 2.3(m, 1H), 2.4, 2.2(d, 2H), 1.85(m, 2H), 1.64(m, 5H),
1.4(m,1H), 1.1(m, 1H), 0.88(s, 9H), 0.06(s, 6H). Mm/z=424.2(M+1).

Step 6. Methyl 2-(4-(4-(N-(2-(tert-butyldimethyisilyloxy)ethyl)-4,6-
dichloropyrimidine-5-carboxamido)-3-fluorophenyl)cyclohexyl)acetate, shown
below, was prepared as follows. '

cl
N 0
¢ N
N~= N
cl 0
F J
o

A mixture of 4,6-dichloropyrimidine-5-carbonyl chloride (82.5mg, 0.390),
methyi 2-(4-(4-(2-(tert-butyldimethylsilyloxy)ethylamino)-3-fluorophenyl)
cyclohexyl)acetate (110mg, 0.26mmol) and TEA (0.054mL, 0.39mmol) in
THF (2mL) was stirred at room temperature under nitrogen for 14 hours.
The reaction mixture was concentrated to remove THF. The residue was
diluted with EtOAc, washed with water, dried over MgSO4 and concentrated.
The crude material was purified by a 12g silica gel column eluted with 3-15%
EtOAc in heptane to give methyl 2-(4-(4-(N-(2-(tert-butyldimethylsilyloxy)
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ethyl)-4,6-dichloropyrimidine-5-carboxamido)-3-flucrophenyl)cyclohexyl)
acetate a colorless oil (60mg). m/z=598.2 (M+1).

Step 7. The title compound of Preparation 4 was prepared as follows.
4M HCI in dioxane (0.5mL) was added to a solution of methyl 2-(4-(4-(N-(2-
(tert-butyldimethyisilyloxy)ethyl)-4,6-dichloropyrimidine-5-carboxamido)-3-
fluorophenyl)cyclohexyl)acetate (30mg, 0.05mmol) in methanol (1mL). The
mixture was stirred at 23°C for 30 minutes. The reaction mixture was
concentrated to remove solvent. The residue was dissolved in acetonitrile (1
mL) and NEt; (0.05mL) was added fo it. The reaction mixture was stirred at
80°C for 18 hours. EtOAc (15mL) and water (15mL)were added to reaction
mixture. The organic layer was separated and dried over MgSO. and
concentrated. The crude material was purified by a 49 silica gel column
sluted with 30-50% EtOAc in heptane to give methyl 2-(4-(4-(4-chloro-5-oxa-
7,8-dihydropyrimido{5,4-][1,4] oxazepin-6(5H)-yi)-3-fluorophenyl)cyclohexyl)
acetate a colorless oil (20mg). m/z=448.4(M+1).

Preparation 4A
Methyl 2-(4-(4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-3-

enyl)acetate

010

Methyl 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)cyclohex-3-
enyl)acetate was prepéred as follows.

NaH (9.2 g, 384 mmol, 1.5 eq) was suspended in THF (850 ml). This
was cooled to °C and trimethylphosphonoacetate (40 ml, 277 mmol, 1.1 eq)
was added dropwise keeping T<10°C. Mixiure was then recooled to 0°C and
stirred for 15 min. Then compound 1 (40 g, 256 mmol, 1.0 eq) in THF (300
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ml) was added dropwise. The reaction mixture was stirred over night
allowing it to warm to room temperature. The mixture was poured into water
(500 mi) and EtOAc (300 ml) were added, the layers were separated. The
aqueous layer was exiracted with EtOAc¢ (400 ml). The combined organic
layers were dried (Na:SO,) and evaporated. Yield: 51.6 g of methyl 2-(4-
(1,3-dioxalane)cyclohexylidene)acetate; 'H NMR (CDCl;, 300 MHz) 5-1.78
(g, 4H), 2.37 (1, 2H), 2.99 (t, 2H), 3.68 (s, 3H), 3.99 (s, 4H), 5.65 (s, 1H)

Methyl 2-(4-(1,3-dioxalane)cyclohexylidene)acetate (51.6 g) and 10%
Pd/C (50% wet, (5 table-spoons)) was added to EtOAc (1 L). The reaction
mixture was degassed and a Hq-balloon was mounted. This was stirred over
night at room temperature. The reaction mixture was filtered over celite and
rinsed with EtOAc. The filirate was evaporated. Yield: 51.1 g of methyl 2-(4-
(1,3-dioxalane)cyclohexyl)acetate. 'H NMR (CDCls, 300 MHz) 8 1.35 (m,
2H), 1.57 (m, 2H), 1.76 (m, 4H), 1.82 (m, 1H), 2.22 (d, 2H), 3.65 (s, 3H),
3.95 (s, 4H)

Methyl 2-(4-(1,3-dioxalane)cyclohexyl)acetate (51.1 g, 238 mmol, 1.0
eq) was dissolved in THF (2 L). This was cooled to 0°C and 2 N HCI (1.4 L,
2.8 mol, 12.0 eq) was added dropwise in 2.5 hours keeping T=0°C. The
reaction mixture was stirred over night allowing it to warm to room
temperature. Then water (1 L) and EtOAc (1 L) were added and the Iayers
were separated. The aqueous layer was extracted with EtOAc (1 L). The
combined organic layers were washed with brine (1 L) and dried (Na-SOy).
The mixture was evaporated and purified by column chromatography (silica:
EtOAc/heptane = 1/4). Yield: 21.9 g, 54 % (clear ail) of methyl 2-(4-
oxocyclohexyl)acetate. 'H NMR (CDCl3, 300 MHz) 8 1.50 (m, 2H), 2.16 (m,
2H), 2.36 (d, 2H), 2.38 (m, 1H), 2.39 (m, 4H), 3.71 (s, 3H)

Methyl 2-(4-oxocyclohexyl)acetate (8.13 g, 47.9 mmol, 1.0 eq) and 2,-di-
tert.butyl-4-methylpyridine (11.3 g, 55 mmol, 1.15 eq) were dissolved in dry
DCM (300 ml). To the reaction mixture Tf.O (8.35 ml, 50 mmol, 1.05 eq) was
added dropwise and stirred for 2 h. The reaction mixture turned from orange
to green while adding Tf.O and after 30 min a suspension was formed. The
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suspension was filtered and the filtrate was evaporated. Crude mixture was
dissolved in DCM (200 mi) and filtered. The filtrate was evaporated.
Yield: 14.3 g, 99% (green semi-solid) of methyl 2-(4-(trifluoromethyl-
sulfonyloxy)cyclohex-3-enyl)acetate. H NMR (CDCl3, 300 MHz) 8 1.92 (m,
2H), 2.18 (m, 2H), 2.31 (d, 2H), 2.36 (m, 2H), 2.42 (m, 1H), 3.65 (s, 3H),
5.74 (t, 1H) '
Methyl 2-(4-(trifluorornethyl-sulfonyloxy)cyclohex-3-enyl)acetate (21.9 g,
72.4 mmol, 1.0 eq), bis(pinacolato)diboron (16.7 g, 65.8 mmol, 0.9 eq), KOAc
(21.5 g, 219 mmol, 3.0 eq) and PdCly(dppf) (1.6 9, 2.19 mmol, 0.03 eq) were
dissolved in DMSO (550 ml). The reaction mixture was bubbled through with
N2-gas for 15 min and then heated to 50°C and stirred for 2.5 h. To the
reaction mixture water (400 mi) and EtOAc (600 mi) were added and the
layers were separated. The aqueous layer was extracted with EtOAc (600 ml).
The combined organic layers were washed with brine (500 ml) and dried
(NazS0;). The mixture was evaporated and purified by column
chromatography (silica: EtOAc/heptane = 5/95). Yield: 9.15 g, 45% (brown-
yellow oil) of methyl 2-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)eyclohex-3-enyl)acetate. 'H NMR (CDCls, 300 MHz) 5 1.25 (s, 12H), 1.77
(m, 2H), 1.83 (m, 1H), 2.07 (m, 1H), 2.14 (m, 1H), 2.20 (m, 2H), 2.56 (d, 2H),
3.67 (s, 3H), 6.50 (t, 1H).

Example 1
Methyl {trans-4-[4-{4-amino-5-0x0-7,8-dihydropyrimido[5.4-f] [1,4loxazepin-6-
5H)-yl) phenyllcylcohexyl} acetate

>/~
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The compound methyl {frans-4-[4-(4-amino-5-oxo-7,8-dihydropyrimido
[5,4-1] [1,4]oxazepin-6-(5H)-yl) phenyllcylcohexyl} acetate, shown above, was
prepared as follows.

A solution of methyi {trans-4-{4-(4-chloro-5-oxo-7,8-dihydropyrintido[5,4-f]
[1,4] oxazepin-6-(5H)-yl)phenyllcyclohexyl} acetate, from Preparation 1, (5.29
g, 12.3 mmol) in 0.5M ammonia in p-dioxane (120 mL) was stired at room
temperature for 24 hours. The reaction mixture was concentrated in vacuo,
diluted into EtOAc (1 L), washed with water, saturated aqueous brine, dried
over sodium sulfate and concentirated in vacuo to afford the title compound as
an off-white solid, 5.04 g. 'H NMR (400 MHz, CDCl): 3 8.22 (s, 1H), 8.16 (br
s, 1H), 7.23 (d, 2H), 7.16 (d, 2H), 5.75 (br s, 1H), 4.63 (m, 2H), 3.98 (m, 2H),
3.64 (s, 3H), 2.44 (m, 1H), 2.21 (m, 2H), 1.81 (m, 5H), 1.42 (m, 2H), 1.10 (m,
2H). m/iz=411.3 (M+1). [Cs 34.5nM (range 30-40 nM).

Example 2
{Trans-4-[4-(4-amino-5-ox0-7,8-dihydropyrimido[5,4-f][1,4]loxazepin-6(5H)-

yhiphenvilcyclohexyl} acetic acid
N NH,

g8

N

— Hon

'3

4 P —_—
10~

The compound {trans-4-[4-(4-amino-5-ox0-7,8-dihydropyrimido[5,4-f]
[1,4]oxazepin-6-(5H)-yl) phenyl]cylcohexyl} acetate, shown above, was
prepared as follows.,

A stirred solution of methyl {trans-4-[4-(4-amino-5-ox0-7,8-dihydropyrimido
(5,41 [1,4]oxazepin-6-(5H)-yl) phenyljcylcohexyl} acetate (5.05 g, 12.3 mmol),
from Example 1, and 1N aqueous lithium hydroxide (36.9 nL) in p-dioxane
(96 mL) and water (27 mL) was stirred at 50°C for one hour. After cooling, the
reaction solution was adjusted to pH ~ 3.5 with 6N agueous hydrochloric acid
and the mixture was concentrated to near dryness. This residue was slurried
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in water (40 mL) for 1 hour, filtered, the solids washed with water (2 x 20 mL),
ether (3 x 30 wL) and dried in vacuo to afford the title compound as an off-
white solid, 4.58 g. 'H NMR (400 MHz, DMSO-ds): 3 8.12 (s, 1H), 7.58 (br s,
2H) 7.21 (s, 4H), 4.56 (m, 2H), 3.92 (m, 2H), 2.42 (m, 1H), 2.08 (m, 2H), 1.75
(m, 5H), 1.42 (q, 2H), 1.05 (q, 2H) . m/z =397.3 (M+1). 1Cg 19.1nM (range
5.2-63.6 nM).

Example 3
(Trans-4-{4-J(§R)-4-amino-8-methyl-5-0xo-7,8-dihydropyrimido[5,4-
1.4loxazepin-6(5H)-yllphenyllcyclohexyl)acetic acid

\\\\\\\\H/OH

NH, 0

The compound (trans-4-{4-[(8R}-4-amino-8-methyl-5-0x0-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-yl]phenyl}cyclohexyl)acetic acid
was prepared as follows.

A mixture of methyl (trans-4-{4-{(8R)-4-chloro-8-methyl-5-oxo0-7,8-
dihydropyrinmido[5,4-f][1,4]oxazepin-6(5H)-yl]phenyl}cyclohexyl)acetate, from
Preparation 2, (1.50g, 3.38mmol) in 0.5M ammonia in dioxane (20mL.) was
stirred at 50°C, in a tightly capped flask, for 6 hours. The reaction mixture
was concentrated to give a white solid, which was carried on to the next step
without further purification. LiOH (247mg, 9.89mmol) was added to a
solution of the white solid in THF/MeOH/water (30mL, 3:2:1) and then the
resulting solution was stirred at 23°C for 18 hours. 1M HCI solution was
added to reaction solution to adjust pH to about 3. 20% i-propanol in DCM
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(130mL) was added to extract reaction mixture, The organic layer was
separated and dried over MgSO,4 and concentrated to give a solid.
Purification was done by chromatography (80g, silica gel column) with
methanol/DCM from 2-6% to give a white solid 1210mg(899) as the title

5 compound. m/z=411.1(M+1). 1H NMR (400 MHz, METHANOL-dy) & ppm
1.11-1.25 (m, 2 H) 1.36 (d, J=6.64 Hz, 3 H) 1.63 (q, J~12.88 Hz, 2 H) 1.75 -
1.96 (m, 5 H) 2.21 (d, J=7.03 Hz, 2 H) 2.46 - 2.58 (m, 1 H) 3.80 - 3.96 (m, 2
H)4.92-5.03 (m, 1 H) 7.25 (d, 2 H) 7.31 (d, 2 H) 8.17 (s, 1 H). 1Cs0 19.3nM

(range 7.0-30.4 nM).
10
Example 4
Methyl (trans-4-{4-[(7S)-4-aming-7-methyl-5-0x0-7,8-dihydropyrimido[5.-
1.4]oxazepin-6(5H)-vilphenyl}cyclohexyl)acetate
N NH,
¢ 0
OO
N ]
O\/Q \_/ >: o
A\
15 The compound methyl (trans-4-{4-[(7S)-4-amino-7-methyl-5-oxo-7,3-

dihydropyrimido[5,4-fl[1,4Joxazepin-6(5H)-yllphenyl}cyclohexyl)acetate was
prepared as follows.
Methyl (trans-4-{4-[(7S)-4-chloro-7-methyl-5-oxo-7,8-dihydropyrimido[5,4-
fl[1,4loxazepin-6(5H)-yiJphenyi}cyclohexyl)acetate (0.22g, 0.496mmol), from
20  Preparation 2, was diluted in 24.8ml of 0.5M ammonia in dioxane and heated
to 50°C, in a tightly capped vial for four hours. After completion, reaction was
concentrated to recover 0.26g of methyl (trans-4-{4-[(7S)-4-amino-7-methyl-5-
oxo-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-yllphenyl
cyclohexyl)acetate. 1H NMR (400 MHz, chloroform-d) 3 ppm 1.04 - 1.26 (m, 2
25 H)1.33(d, J=7.05 Hz, 3 H) 1.40-1.60 (m, 2 H) 1.74 - 2.04 (m, 5 H) 2.26 (d,
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J=6.64 Hz, 2H)2.43-2.64 (m, 1 H) 3.68 (s, 3H) 3.95-4.16 (m, 1 H) 4.46 -
4.73 (m, 2 H) 7.10 (d, J=8.29 Hz, 2 H) 7.29 (d, J=8.29 Hz, 2 H) 8.22 (s, 1 H)
m/z= 425.1 (M+1).
Example 5
(Trans-4-{4-[(7S)-4-amino-7-methyl-5-0x0-7.8-dihydropyrimido[5,4-
fl[1.4loxazepin-6(5H)-vilphenyl cyclohexyl)acetic acid

N NH,
1 p

@Y
o\{‘@—@ HO>:O

The compound (trans-4-{4-[(7S)-4-amino-7-methyl-5-oxo-7,8-
dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-yllphenyl cyclohexyl)acetic acid was
prepared as follows. :

Lithium hydroxide (11.3mg, 0.472mmol) was added to a solution of methyl
(trans-4-{4-[(7S)-4-amino-7-methyl-5-oxo-7,8-dihydropyrimido[5,4~
f][1,4]oxazepin-6(5H)-yl]phenyl cyclohexyl)acetate (50mg, 0.12mmal), from
Example 4, in 2.76ml of THF/methanol/water(3:2:1) and the resulting solution
was stirred at room temperature. After completion, reaction was acidified with
1N NaOH until acidic pH, and concentrated reaction mixture. EtOAc and
water were added, and repulped product for two hours. Filtered and dried to
recover 2.1mg of product. 1H NMR (400 MHz, DMSO-dg) 3 ppm 0.99 - 1.19
(m,2H)1.08(d, 3H)1.33-1.53 (m, 2 H) 1.57 - 1.88 (m, 5 H) 2.06 (d, J=6.65
Hz, 2 H)2.30-2.61 (m, 1 H) 3.93 - 419 (m, 1 H) 4.38-4.69 (m, 2 H) 7.13 (d,
J=8.31 Hz, 2 H) 7.26 (d, J=8.31 Hz, 2 H) 8.07 (s, 1 H) m/z= 411.2 (M+1). ICs
33.9nM.

49



WO 2009/016462 PCT/IB2008/001963 if\ﬁ

Example 6
2-(4»(4f(4—as11ino-5-0xo-7 3-dihydropyrimido[5.4-fl{1 . 4]loxazepin-6(5H)-yi)-3-
fluorophenyl)cyclohexyhacetic acid

5 The title compound was prepared as follows. A mixture of methyl 2-(4-
(4~(4-chloro-5-oxo-7,8-dihydropyrimido[5,4-f] [1,4]oxazepin-6(5H)-yl)-3-
~ fluorophenyl)cyclohexyl)acetate (20mg, 0.045 mmol), from Preparation 4, in
0.5M ammonia in dioxane was stirred at 50°C, in a tightly capped flask, for 3
hours. The reaction mixture was concentrated to give a white solid, which
10  was carried on to the next step without further purification. LiOH (4.5mg,
0.18mmol) was added to a solution of the white solid in THF/methanol/water
(2.4mL, 3:2:1) and the resulting solution was stirred at 23°C for 16hours. 1M
HCI solution was added to reaction solution to adjust the pH about 3. 20% i-
propanol in DCM (30mL) was added to extract reaction mixture. The
15  organic layer was separated and dried over MgSO,4 and concentrated to give
a solid. Purification was done by chromatography (4g, siliéa gel column) with
methano!/DCM from 2-6% to give a white solid 12mg as the title compound.
'H NMR (400MHz, CD30D): & 8.18(s, 1H), 7.28(m, 1H), 7.16(m,2H),
4.66(m, 2H), 3.98(m, 2H), 2.64-2.5(m, 1H), 2.4, 2.2(d, 2H), 2.22(m, 1H),
20  1.90(m, 2H), 1.7(m, 4H), 1.54(m, 2H), 1.2(m, 2H). Mm/z=415.4(M+1). |Cs
55.5nM (range 29.1-89.6 nM).
The compounds of the Examples 7-16, having the following structure,
were prepared using the procedures described in Examples 1-4.
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Example 7 - (R'=H, R®= CHj, R®= CH3, R*=H, R%= CH.CHs) ~
ethyl {trans-4~[4-(4-amino-8,8-dimethyl-5-oxo-7,8-dihydropyrimido[5,4-f][1,4]
oxazepin-6(5H)-yl)phenyljcyclohexyljacetate m/z = 453.3 (M+1) m/z = 453.3

5 (M+1); ICs0 183nM

Example 8 - (R' = H, R?= CH;, R?= CHj3, R*= H, R?= H) - {trans-4-[4-(4-
amino-8,8-dimethyl-5-oxo-7,8-dihydropyrimido[5,4-][1,4]oxazepin-6(5H)-
yl)phenyllcyclohexyl} acetic acid 'H NMR (400 MHz, DMSO-dg) & 8.18 (s,
1H), 7.59 (br s, 1H) 7.20 (m, 4H), 3.79 (m, 2H), 2.42 (m, 1H), 2.08 (M, 2H),

10  1.78 (m, 4H), 1.67 (m, 1H), 1.43 (m, 2H), 1.24 (s, 6H), 1.05 (m, 2H). m/z=
425.3 (M+1). 1Cs0 146nM (range 125.0-170.0 nM)

Example 9 - (R'= CHa, R®=H, R*=H, R*=H, R®= CHj) - methyl {trans-4-
[4-(4-amino-2-methyl-5-oxo-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-
yl)phenyl]cyclohexyi}acetate. 1H NMR (400 MHz, CHLOROFORM-d) ppm &

15 1.04-1.32(m,2H)1.39-1.56(m, 2 H)1.77 - 1.98 (m, 5 H) 2.15 - 2.32 (m,
2H)2.38(s,0H)2.41-2.60(m, 4 H) 3.68 (s, 3 H) 3.91 - 4.03 (m, 2 H) 4.56
-473(m,2H)5.60 (br.s., 1H)7.12-7.22 (m, 2 H) 7.22 - 7.36 (m, 2 H)
8.23 (br. s., 1 H); m/z=425.3 (M+1). ICsy 239nM

Example 10 - (R' = CH,, R?=H, R*=H, R*= H, R"= H) - {trans-4-[4-(4-

20 amino-2-methyl-5-oxo-7,8-dihydropyrimido[5,4-f][1,4]Joxazepin-6(5H)-)phenyl}
cyclohexyl} acetic acid 'H NMR (400 MHz, CDCls) § 6.98 (m, 2H) 6.85 (m,
2H), 4.43 (m, 2H), 3.78 (m, 2H), 2.20 (m, 1H), 2.08 (s, 3H), 1.90 (m, 2H), 1.59
(m, 5H), 1.20 (m, 2H), 0.83 (m, 2H). m/z = 411.4 (M+1). IC50 59.4nM (range
49.9-78.2 nM)

el
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Example 11 - (R'= H, R*= CH3, R*=H, R*= H, R’ = H) - {4-[4-(4-Amino-
8-methyl-5-oxo-7,8-dihydro-5H-9-oxa-1,3,6-triaza-benzocyclohepten-6-yl)-
phenyl]-cyclohexyl}-acetic acid 1H NMR (400 MHz, METHANOL-d;) & ppm
1.11-1.27 (m, 2H) 1.37 (d, J=4.98 Hz, 3 H) 1.46 - 1.62 (m, 2 H) 1.76 - 2.00
(m, 5H)2.21 (d, J=5.39 Hz, 2 H) 2.45 - 2.61 (m, 1 H) 3.80 - 3.98 (m, 2 H) 4.93
-5.05(m,1H)7.20-7.28(m,2H)7.29-7.36 (m, 2H)8.17 (s, 1 H) m/z=
411.4, 409.5 (M+1). ICsp 125nM (range 52.8-492.0 nM)

Example 12 - (R1 =H, R2= il CH;, , R3 =H, R*= H, R®= H) - {4-[4-((S)-4-
Amino-8-methyi-5-ox0-7,8-dihydro-5H-9-oxa-1,3,6-triaza-benzocyclohepten-6-
yi)-phenyl]-cyclohexyl}-acetic acid "H NMR (400 MHz, METHANOL-d:) § ppm
1.15-1.25 (m, 2 H) 1.37 (d, J=6.64 Hz, 3 H) 1.53 (q, J=12.75 Hz, 2 H) 1.77 -
1.96 (m, 5 H) 2.21 (d, J=7.03 Hz, 2 H) 2.45 - 2.59 (m, 1 H) 3.85 - 3.92 (m, 2 H)
4.94-504(m,1H)7.22-7.28(m,2H)7.28-7.35(m, 2H) 8.17 (s, 1 H); m/z
= 411.4, 409.5 (M+1). ICs0 625nM

Example 13 - (R' = H, R?= CH,CH3, R*= H, R*=H, R?= H) - {4-{4-(4-
Amino-8-ethyl-5-oxo-7,8-dihydro-5H-9-oxa-1,3,6-triaza-benzocyclohepten-6-
yl)-phenyl}-cyclohexyl}-acetic acid m/z = 425.2(M+1) ICsp 1330nM (range
1070-1660 nM)

Example 14 - (R'=H, R?=H, R®=H, R*= """'CH; R®=H)-
(trans-4-{4-[(7R)-4-amino-7-methyl-5-oxo-7,8-dihydropyrimido[5,4-f][1,4]-
oxazepin-6(5H)-yljphenyl cyclohexyl)acetic acid 'H NMR (400 MHz, DMSO-
d6) & ppm 1.00-1.16 (m, 2 H) 1.08 (d, 3 H) 1.34-1.52 (m, 2 H) 1.67 - 1.86
(m,5 H) 2.11 (d, J=7.06 Hz, 2 H) 2.36 - 2.45 (m, 1 H) 4.00 - 4.11 (m, 1 H) 4.44
-4.54 (m, 1 H)4.61 (d, J=11.22 Hz, 1 H) 7.1+ (d, J=8.31 Hz, 2 H) 7.26 (d,

=8.21 Hz, 2 H) 8.07 (s, 1 H), m/z= 411.2 (M+1). 1Cs 24.7nM (range
20.2-36.7 nM)

Example 15 - (R' = H, R?=H, R*= H, R*= CH3, R? = H) - {4-{4-(4-Amino-7-
methyl-5-0x0-7,8-dihydro-5H-9-oxa-1,3,6-triaza-henzocyclohepten-6-yi)-
phenyll-cyclohexyl}-acetic acid 1H NMR (400 MHz, METHANOL-d4) 3 ppm
1.08-1.34(m, 2 H)1.26 (d, 2 H) 1.45-1.63 (m, 2 H) 1.76 -2.01 (m, 5 H) 2.22
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(d, J=7.08 Hz, 2 H) 2.54 (t, J=7.69 Hz, 1 H) 4.16 - 4.37 (m, 1 H) 4.65 - 4.87
(M, 2 H) 7.17(d, J=8.31 Hz, 2 H) 7.33 (d, J=8.31 Hz, 2 H) 8.24 (s, 1 H) m/z =

411.2 (M+1). 1Cs0 27.3nM (range 13.6-77.9 nM) -

Example 16, shown below, {cis-4-[4-(4-amino-5-0x0-7,8-

dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-yl)phenyl]cyclohexyljacetic acid

ICs0 18.1nM (range 16.0-20.5 nM)
The compounds of Examples 17-25, having one of the following

structures, using starting materials prepared analogous to the method for

Scheme 1 by the methods of Examples 3 and 6.

. preparing the compound of Preparation 4, were prepared my the method of

')
B3 R RS2 HO

Ex.|R° |R® [R® |DGAT-1 | DGAT-

ICsp (nM) ICso Range
(nM)

17 |CH;|H |F [ <6.21 <3-15.5

18 {H |[H |CI [5.82 4469

19 |H |H |F |<8.26 <3-15.5
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20 |H H |CH3|13 8.6-17.2
21 |CHa|H |CH;|14.8 6.1-37.4
22 |CH3 | F H |30 27.9-34.5
23 |H CH; [ H 1410 643-2270

Example 17 — (R)-2-(4-(4-(4-amino-8-methyl-5-oxo-7,8-dihydropyrimido
[5,4-[1,4]oxazepin-6(5H)-yl)-2-fluorophenyl)cyclohexyl)acetic acid
(400MHz, CD30D): & 8.18(s, 1H), 7.38(m, 1H), 7.10(m,2H), 4.96(m, 1H),
3.90(m, 2H), 2.9(m,1H), 2.8,2.3(m, 1H), 2.4, 2.2(d, 2H), 1.90(m, 2H), 1.7(m,
2H), 1.54(m, 2H),1.4(d, 3H), 1.2(m, 2H)

Example 18 — 2~(4-(4-(4-amino-5-oxo-7,8-dihydropyrimido[5,4-f][1,4]
oxazepin-6(5H)-yl)-2-chlorophenyl)cyclohexyl)acetic acid (400MHz, CD30D):
 8.18(s, 1H), 7.42(m, 2H), 7.14(m,1H), 4.86(m, 2H), 3.98(m, 2H), 3.0(m,1H),
2.3(m, 1H), 2.44, 2.2(d, 2H), 1.95-1.42(m, 6H), 1.2(m, 1H)

Example 19 — 2-(4-(4-(4-amino-5-ox0-7,8-dihydropyrimido[5,4-f][1,4]
oxazepin-6(5H)-yl)-2-fluorophenyl)cyclohexyl)acstic acid (400MHz, CD30D):
5 8.18(s, 1H), 7.38(m, 1H), 7.1(m,2H), 4.63(m, 2H), 4.02(m, 2H), 2.9(m, 1H),
2.24(m, 1H), 2.4, 2.2(d, 2H), 1.90(m, 2H), 1.7(m, 2H), 1.54(m, 2H), 1.2(m, 2H)

Example 20 - 2-(4-(4-(4-amino-5-oxo-7,8-dihydropyrimido[5,4-f][1,4]
oxazepin-6(5H)-yl)-2-methylphenyl)cyclohexyt)acetic acid (400MHz, CD30D):
5 8.18(s, 1H), 7.32(m, 1H), 7.08(m,2H), 4.68(m, 2H), 3.98(m, 2H), 2.78(m,
1H), 2.38(s, 3H), 2.32(m, 1H), 2.4, 2.2(d, 2H), 1.90-1.5(m, 7H), 1.2(m, 7H)

Example 21 — (R)-2-(4-(4-(4-amino-8-methyl-5-0x0-7,8-dihydropyrimido
[6,4-f][1,4]oxazepin-6(5H)-yl)-2-methylphenyl)cyclohexyl)acetic acid
(400MHz, CD30D): 6 8.18(s, 1H), 7.36(m, 1H), 7.10(m,2H), 4.96(m, 1H),
3.92(m, 2H), 2.78(m,1H), 2.34(s, 3H), 2.3(m, 1H), 2.5, 2.2(d, 2H), 1.90(m,
1H), 1.7(m, 3H), 1.54(m, 3H),1.38(d, 3H), 1.2(m, 1H)

Example 22 — (R)-2-(4-(4~d-amino-3-mathyl-5-0x0-7,8-dihydropyrimido
[6,4-f][1,4]oxazepin-6(5H)-yl)-3-fluorophenyl)cyclohexyl)acetic acid
(400MHz, CD30D): & 8.18(s, 1H), 7.28(m, 1H), 7.08(m, 2H), 4.96(m, 1H),
3.92(m, 2H), 2.6(m,1H), 2.4,2.2(d, 2H), 2.3(m, 1H), 1.90(m, 2H), 1.7(m,
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4H),1.5(m, 1H), 1.4(d, 3H), 1.2(m, 1H)

Example 23 — 2-(4-(4-(4-amino-5-ox0-7,8-dihydropyrimido(5,4-fJ{1,4]-
oxazepin-6(5H)-yl)-3-methylphenyl)cyclohexyl)acetic acid - 1H NMR (400
MHz, METHANOL-d4) 6 ppm 1.12-1.25 (m, 1 H) 1.45-1.59 (m, 1 H) 1.62 -
1.76 (m, 3 H) 1.88 (t, J=15.61 Hz, 3 H) 2.22 (d, J=3.51 Hz, 3 H) 2.26 (d,
J=3.90 Hz, 1 H) 2.43 (d, J=7.81 Hz, 2 H) 2.46 - 2.55 (m, 1 H) 3.78 - 4.05 (m,
2H)4.60-4.78 (m, 2 H) 7.07 - 7.26 (m, 3 H) 8.16 (s, 1 H); LCMS was
411.4( t=2.0min).

Examples 24-25:
N NH,

g3
N ]
\[ NQ-;Ju‘J AN
o)
_ < > >:O
RS R5d R5a HO

Ex.| O” R* |R™|R>®| DGAT-1 | DGAT-1
ICs0(nNM) | ICs0 Range

(nM)
24 | Cis CH:H |F |46 1.7-13.2
25 | Trans CHs|H [F (123 10.0-17.0

Example 24 — (cis-4-{4-[(6R)-4-amino-8-methyl-5-ox0-7,8-
dihydropyrimido[5,4-f][1,4]Joxazepin-6(5H)-yl]-2-fluorophenyl}cyclohexyl)acetic
acid (400MHz, CD30D): 6 8.18(s, 1H), 7.38(m, 1H), 7.10(m,2H), 4.96(m,

1H), 3.90(m, 2H), 2.9(m,1H), , 2.4(d, 2H), 2.3(m, 1H), 1.90(m, 1H), 1.7-1.5(m,
6H), 1.4(d, 3H), 1.2(m, 1H)

Example 25 - (trans-4-{4-[(8R)-4-amino-8-methyl-5-oxo0-7,8-
dihydropyrimido([5,4-f][1,4]Joxazepin-6(5H)-yi]-2-fluorophenylicyclohexyl)acetic
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acid (400MHz, CD30D): & 8.18(s, 1H), 7.38(m, 1H), 7.10(m,2H), 4.96(m,
1H), 3.88(m, 2H), 2.8(m,1H), 2.2(d, 2H), 1.90(m, SH), 1.58(q, 2H), 1.4(d, 3H),
1.2(m, 2H).

Example 26

Nphenyllcyclohexyi}-N-(methyisulfonyl)acetamide

¢

)s/
0\,

The compound 2-{trans-4-[4-(4-amino-5-oxo0-7,8-dihydropyrimido
[6,4-f][1,4]oxazepin-6(5H)-yl)phenyllcyclohexyl}-N-(methylsulfonyl)acetamide
was prepared as follows.

To a stirred solution of {trans-4-[4-(4-amino-5-0xo-7,8-dihydropyrimido
[5,4-f]{1,4Joxazepin-6(5H)-yl)phenyllcyclohexyl}acetic acid (50 mg, 0.13
mmol), from Example 2, N-methylsulfonamide (30 mg, 0.32 mmol) were
added HOBT (29 mg, 0.19 mmol), EDCI (30 mg, 0.32 mmol) and TEA (19.1
mg, 0.19 mmol). After 18 hours, the reaction mixture was diluted into EtOAc,
washed with water, dried over sodium sulfate and concentrated in vacuo.
Reverse-phase chromatography afforded the desired product as a white solid,
5.3 mg. 'H NMR (400 MHz, DMSO-dg): 5 8.17 (s, 1H), 7.64 (br s, 2H) 7.20 (s,
4H), 4.58 (m, 2H), 3.92 (m, 2H), 3.20 (s, 3H), 2.42 (m, 1H), 2.17 (m, 2H), 1.73
(m, 5H), 1.40 (m, 2H), 1.05 m, 2H). m/z = 474.4 (M+1). 1Cs; 44.5nM (range
34.2-75.0 nM).
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Example 27
(Trans-4-{4-[(8R)-4-amino-8-methyl-5-0x0-7,8-dihydropyrimido|5,4-
1.4loxazepin-6(5H)-vllphenyllcyclohaxyl)acetamide

\\\\\\\\“/ NH,

NH, o}

The compound 2-((1S,4s)-4~(4-((R)-4-amino-8-methyl-5-0x0-7,8-
dihydropyrimido[5,4-f][1,4]Joxazepin-6(5H)-yl)phenyl)cyclohexyl)acetamide was
prepared as follows.

(Trans-4-{4-[(6R)-4-amino-8-methyl-5-oxo-7,8-dihydropyrimido[5,4-f]-
[1,4]oxazepin-6(5H)-yl]phenyl}cyclohexyl)acetic acid (1100mg, 2.68mmol) ,
from Example 3, was added into DCM (20mL) and DMF (0.02mL). Oxalyl
chioride (0.47mL, 5.36mmol) was then added dropwise at 0°C, and the
resulting mixture was warmed to room temperature and stirred for 2 hours.
The mixture was concentrated to afforded a pale yellow solid (acyl chloride)
and dried on a vacuum pump for 1 hour. The acyl chloride was then dissolved
in 30mL of 0.5N NH; in dioxane and the reaction was stirred for 90 minutes.
20% i-propanol in DCM (130mL) and water (100mL) were added to reaction
mixture. The organic layer was separated and dried over MgSO, and
concentrated to give a solid. Purification was done by chromatography (80g,
silica gel column) with methanol/DCM from 2-10% to give a white solid 950mg
(87%) as the title compound. m/z= 410.1(M+1). 1H NMR (400 MHz,
METHANOL-d;) 5 ppm 1.10 - 1.24 (m, 2 H) 1.36 (d, J=6.24 Hz, 3 H) 1.45 -
1.60 (M, 2 H) 1.73 -1.95 (m, 5 H) 2.12 (d, /=7.03 Hz, 2 H) 2.52 (t, J=12.29
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Hz, 1 H)3.80-3.96 (m,2 H)4.92-5.03(m, 1 H) 7.22 -7.27 (m, 2 H) 7.27 -
7.34(m, 2 H) 8.17 (s, 1 H). 1Csp 52.2nM (range 11.4-68.1 nM)..

The compounds of the following Examples 28-46 were prepared utilizing
the method of Examples 26-27 wherein an amide is formed by reacting a
carboxylic acid with an amine. The compounds of Examples 33-44 were
separated using reverse phase column chromatography utilizing YMC ODS-
AQ (2.0x50mm 5um), which is a reversed-phase packing material with
both a hydrophobic high carbon loading and a relatively hydrophilic
surface (YMC Co., Ltd., Tokyo, Japan) and 0.05%TFA in water as an
10 eluent.

(%]

Example 28
4-amino-8-methyl-5-0x0-7,3-dihydmpyrimido[5,4-
B6(5H)-vi)-2-fluorophenyl)cyclohexyl)acetamide

15

o

-0y
=

The titled compound was prepared by the methods of Examples 6 and 27.
1H NMR (400MHz, DMSO): & 8.18(s, 1H), 7.6(br s, 1H), 7.34(m, 3H),
7.20(m,2H), 6.72(br s, 1H), 4.9(m, 1H), 3.82(m, 2H), 2.87(m,1H), 2.2(m, 3H),
20 1.7-1.44(m, 8H), 1.2(d, 3H). ICsp 11.3nM (range 7.3-19.9 nM).
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OOy

R10

Ex. R™ DGAT-1 | Ex. R™ DGAT-1 | ICso Range

ICs0 (NM) 1Cs0 (NM) | (NM)
29 { S(0O).CF; 57.9 30 [H 31.7 11.4-68.1
31 | Tetrazole 18.3 32 | CHxCH; 93.7 68.6-135.0
33 | Cyclohexyl 111 34 | cyclopentyl 64.3
35 | 2-indanyl 249 36 | t-butyl 164 65.1-394.0
37 %( 815 38 )’><, 54.1
39 %y/ 56.8 40 S, 51.5
41 %’z/ 65.3 42 o 69.9
43 ¥</\ 55.8 44 | CH; 85.5 41.1-72.1
45 % 43.5 46 | i~propyl 76.9 58.1-104
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Example 29 — 2-{Trans---[4-(4-amino-5-oxo-7,8-dihydropyrimido{5,4-
fI[1,4loxazepin-6(5H)-yl)phenyllcyclohexyl}-N-{(trifluoromethyl)sutfonyl]
acetamide 'H NMR (400 MHz, DMSO-d): 5 8.23 (s, 1H), 8.10 (br s, 2H) 7.22
(m, 4H), 4.62 (m, 2H), 3.99 (m, 2H), 2.40 (m, 1H), 2.01 (m, 2H), 1.71 (m, 5H),
1.39 (m, 2H), 1.00 (m, 2H). m/z = 528.4 (M+1)

Example 30 — 2-{Trans-4-[4-(4-amino-5-ox0-7,8-dihydropyrimido[5,4-
[1,4] oxazepin-6(5H)-yl)phenyl]lcyclohexyllacetamide 'H NMR (400 MHz,
DMSO-dg): 3 8.17 (s, 1H), 7.59 (br s, 2H) 7.24 (s, 4H), 4.58 (m, 2H), 3.96 (m,
2H), 2.44 (m, 1H), 1.97 (m, 2H), 1.78 (m, 4H), 1.68 (m, 1H), 1.42 (m, 2H),
1.03 (m, 2H). m/z = 396.2 (M+1)

Example 31 — 2-{Trans-4-[4-(4-amino-5-oxo-7,8-dihydropyrimido[5,4-f]
[1,4]oxazepin-6(5H)-yl)phenyllcyclohexyl}-N-1H-tetrazol-5-ylacetamide
'H NMR (400 MHz, DMSO-dg): 3 8.17 (s, 1H), 7.63 (br s, 2H) 7.22 (m, 4H),
4.57 (m, 2H), 3.90 (m, 2H), 2.40 (m, 1H), 2.33 (m, 2H), 1.78 (m, 5H), 1.40 (m,
2H), 1.10 (m, 2H). m/z = 464.4 (M+1)

Example 32 — 2-{trans-4-[4-(4-aminn-5-oxo-7,8-dihydropyrimido[5,4-
fl[1,4]oxazepin-6(5H)-yl)phenyllcyclohexyl}-N-ethylacetamide
'H NMR (400 MHz, DMSO-d6) 3 ppm 8.11 (s, 1 H) 7.74 (t, J=5.39 Hz, 1 H)
7.55(br.s.,2H)7.18-7.27 (m, 4 H) 4.49 - 4.57 (m, 2 H) 3.86 ~ 3.95 (m, 2 H)
2.94-3.06 (m, 2 H) 2.36 - 2.48 (m, 1 H) 1.92 (d, J=6.64 Hz, 1 H) 1.73 (t,
J=9.75 Hz, 6 H) 1.32- 1.48 (m, 2 H) 0.88 - 1.09 (m, 5 H)

Example 33 — 2-{trans-4-[4-(4-amino-5-ox0-7,8-dihydropyrimido[5,4-f]-
[1,4]oxazepin-6(5H)-yl)phenyl]cyclohexyl}-N-cyclohexylacetamide
Mass Spectrum M/Z (M +1) 478; RT = 2.843

Example 34 - 2-{trans-4-[1-(4-amino-5-ox0-7,8-diydropyrimido[5,4-f]-
[1,4]Joxazepin-6(5H)-yi)phenyllcyclohexyl}-N-cyclopentylacetamide
Mass Spectrum M/Z (M +1) 464; RT =2.6

Example 35 - 2-{trans-4-(4-(4-amino-5-oxo-7,8-dihydropyrimido(5,4-f]-
[1,4]oxazepin-6(5H)-yl)phenyl)cyclohexyl}-N-2-indanyl-acetamide
Mass Spectrum M/Z (M +1) 512; RT = 2.586
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Example 36 - 2-{trans-4-(4-(4-amino-5-oxo-7,8-dihydropyrimido[5,4-f]-
[1,4loxazepin-6(5H)-yl)phenyl)cyclohexyl}-N-tert-butylacetamide
Mass Spectrum M/Z (M +1) 452; RT = 2.633

Example 37 - 2-{trans-4-[4-(4-amino-5-ox0-7,8-dihydropyrimido[5,4-f]-
[1,4]oxazepin-6(5H)-yl)phenyllcyclohexyl}-N-[(1S)-1,2,2-
trimethylpropyllacetamide Mass Spectrum M/Z (M +1) 480; RT = 2.597

Example 38 - 2-{trans-4-[4-(4-amino-5-o0x0-7,8-dihydropyrimido[5,4-f]-
[1,4loxazepin-6(5H)-yl)phenyl]cyclohexyi}-N-(1,1-dimethylpropyl)acetamide
Mass Spectrum M/Z (M +1) 466; RT =2.763

Example 39 - 2-{trans-4-[4-(4-amino-5-o0x0-7,8-dihydropyrimido(5,4-f]-
[1,4]oxazepin-6(5H)-yl)phenyl]lcyclohexyl}-N-(2,2-dimethylpropyl)acetamide
Mass Spectrum M/Z (M +1) 466; RT = 2.498

Example 40 - 2-{trans-4-[4-(4-amino-5-ox0-7 ,8-dihydropyrimido(5,4-f]-
[1,4loxazepin-6(5H)-yl)phenyllcyclohexyl}-N-[(2S)-2-methylbutylJacetamide
Mass Spectrum M/Z (M +1) 466; RT = 2.508

Example 41 - 2-{trans-4-[4~(4-amino-5-0x0-7,8-dihydropyrimido[5,4-f]-
[1,4]Joxazepin-6(5H)-yl)phenyllcyclohexyl}-N-(1-ethylpropyl)acetamide
Mass Spectrum M/Z (M +1) 466; RT = 2.463

Example 42 - 2-{trans-4-[4-(4-amino-5-oxo0-7,8-dihydropyrimido[5,4-f}-
[1,4Joxazepin-6(5H)-yl)phenyllcyclohexyl}-N-(1,2-dimethylpropyl)acetamide
Mass Spectrum M/Z (M +1) 466; RT = 2.991

Example 43 - 2-{trans-4-[4-(4-amino-5-0x0-7,8-dihydropyrimido[5,4-f]-
[1,4]oxazepin-6(5H)-yl)phenyllcyclohexyl}-N-[(1S)-1-methylbutyl}acetamide
Mass Spectrum M/Z (M +1) 466; RT = 2.808

Example 44 - 2-{4-[4-(4-Amino-5-oxo-7,8-dihydro-5H-9-oxa-1,3,6-triaza-
benzocyclohepten-G-yl)-phenyll-cyclohexyl}-N-methyl-acetamide 1H NMR
(400 MHz, DMSO-dg) 5 ppm 0.89 - 1.15 (m, 2 H) 1.30 - 1.50 (m, 2 H) 1.59 -
1.83 (m, 5 H) 1.85 - 1.98 (m, 2 H) 2.39 - 2.59 (m, 2 H) 3.02 - 3.38 (m, 3 H)
3.83-3.96 (m, 2 H) 4.46 - 4.59 (m, 2H)7.15-7.29 (m, 2 H) 7.47 - 7.59 (m,
2H)7.66 (br.s.,,2H)8.11 (s, 1 H).

61



WO 2009/016462 PCT/IB200%/001963

Example 45 - 2-{trans-4-[4-(d-amino-5-oxo-7,8-dihydropyrimidol[5,4-f]-
[1,4joxazepin-6(5H)-yl)phenyljcyclohexyl}-N-(2-methyibutyl)acetamide
Mass Spectrum M/Z (M +1) 466; RT = 2.822

5 Example 46
{Trans-~4-[4-(4-amino-5-0x0-7,8-dihydropyrimido
5,4-f][1,4]oxazepin-6(5H)-vi)phenvilcyclohexyl} acetonitrile

The compound {trans-4-[4—(4-amino-5-oxo-7,8-dihydropyrimido
10  [5,4-][1,4]oxazepin-6(5H)-yl)phenyllcyclohexyl} acetonitrile was prepared as
follows. }
To a stirred slurry of 2-{trans-4-[4-(4-amino-5-oxo-7,8-dihydropyrimido(5,4-
fl[1,4]oxazepin-6(5H)-yl)phenyl]cyclohexyl}acetamide (45 mg, 0.11 mmol),
from Example 30, in THF (1 mL) was added DMF (0.002 mL) and oxalyl
15  chloride (0.05 mL, 0.6 mmol). After two hours of stirring at room temperature,

the reaction was quenched with aqueotis sodium bicarbonate and extracted
with EtOAc. The organic layer was washed with water, dried over sodium
sulfate and concentrated in vacuo to afford the title compound as a light-
yellow colored solid, 34 mg. H NMR (400 MHz, DMSO-dg): 6 8.17 (s, 1H),

20 7.63 (brs, 2H) 7.22 (m, 4H), 4.57 (m, 2H), 3.90 (m, 2H), 2.43 (m, 3H), 1.78
(m, 4H), 1.63 (M, 1H), 1.43 (m, 2H), 1.08 (m, 2H). m/z=378.3 (M+1). ICsp
64.3nM (range 51.2-91.1 nM).
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Example 47
(Trans-4-{4-[(8R)-4-aminn-3-methyl-5-0x0-7,8-dihydropyrimidof5,4-
1.4loxazepin-6(5H)-ylphenyllcyclohexyl)acetonitrile

N \ — »
o 7/ _<\:/>__<:> \\\N

5 The compound (trans-4-{4-[(8R)-4-amino-8-methyl-5-0x0-7,8-
dihydropyrimido{5,4-f][1,4]oxazepin-6(5H)-yllphenyl}cyclohexyl)acetonitrile
was prepared as follows.

(Trans-4-{4-[(6R)-4-amino-8-methyl-5-0x0-7,8-dihydropyrimido(5,4-
fl[1,4]oxazepin-6(5H)-yilphenyl}cyclohexyl)acetic acid, from Example 27,
10  (500mg,1.22mmol) was dissolved in THF(12mL)and DMF (0.01mL.,
0.12mmol), and oxalyl chioride (0.5mL,6mmol) was added dropwise to it at
room temperature and the resulting mixture was stirred at room temperature

for 2 hours. The reaction mixture was quenched with a carefully added
NaHCO; solution and water, and then was extracted with EtOAc (2x100mL.).

15  The organic layers were combined and washed with water, dried over MgSO4
and concentrated to give some crude product. The material was
chromatographed on 40g silica gel column with 1-5% methanol/DCM to give
250mg(53%) white solid as the title compound. m/z= 392.2 (M+1). 1H NMR
(400 MHz, chioroform-d) 5 1.19 - 1.37 (m, 2 H) 1.42 - 1.58 (m, 5 H) 1.69 - 1.84

20 (m,1H)1.90-2.05(m, 4 H) 2.31 (d, J=6.65 Hz, 2 H) 2.46 - 2.60 (m, 1 H) 3.76
-3.96 (m, 2 H) 4.86 - 5.00 (m, 1 H) 5.58 (br. s., 1 H) 7.20 (d, 2 H) 7.27 (d, 2 H)
7.99 (br. s., 1 H) 8.29 (s, 1 H). 1Cs0 38.4nM (range 30.1-48.1 nM).
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Example 48
(R)-2-(4-(4-{4-amino-8-methyl-5-0y0-7,8-dihydropyrimido[5,4-fl[1 . 4loxazepin-

6(5H)-v)-2-fluorophenyl)cyclohexyl)acetonitrile

A\

N

The titled compound was preparad by the methods of Examples 6 and 47.
1H NMR (400MHz, CD30D): & 8.18(s, 1H), 7.38(m, 1H), 7.10(m,2H), 4.96(m,
1H), 3.90(m, 2H), 2.84(m,1H), 2.6,2.4(d, 2H), 1.96-1.56(m, 4H), 1.4(d, 3H),
1.28(m, 1H), 0.83(m, 4H). [Csy 12.9nM (range 4.5-22.2 nM).

Example 49
4-[444-Amino-5-ox0-7,8-dihydro-56H-9-oxa-1,3,6-triaza-benzocyclohepten
-6-yl)-phenvyl]-cyclohexanecarboxylic acid

N NH, 4
74 0]
( L =\ —\ O
Ni\( N \ 7
s
O \ / OH

Prepared according the methods described in Example 1. 1H NMR (400
MHz, DMSO-d6) & ppm 1.37 - 1.55 (m, 4 H) 1.81 (br. s., 2 H) 1.99 (br. s., 2 H)
2.25 (br. s., 2 H) 3.85 - 4.03 (m, 2 H) 4.45 - 4.61 (m, 2 H) 7.20 - 7.32 (m, 4 H)
7.58 (s, 2 H) 8.15 (s, 1 H). m/z = 381 (M-1). ICs; 7.8 nM (range 5.8-10.5 nM)
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Example 50
4-[4-(4-Amino-5-oxo-7.8-dihydro-5H-9-0xa-~1,3,6-triaza-henzocyclohepten

-6-vl)-phenvll-cyclohexanecarhoxylic acid methyl ester
NH,

/N 0]
¢ 0
N \
5 )~ )
O\J O—
5 Prepared according the methods described in Example 1. 1H NMR (400
MHz, CHLOROFORM-d) & ppm 1.32 - 1.68 (m, 5 H) 1.87 - 1.98 (m, 2 H)
2.03-2.14(m,2H)2.22-2.38 (m, 1 H) 2.46 - 2.58 (m, 1 H) 3.59 - 3.70 (m,
-~ 2 H)3.91-4.03(m, 2H)4.55-4.72 (m, 2 H) 5.64 (br. s., 1 H) 7.10 - 7.30

p (m, 4 H) 8.14 (br. s., 1 H) 8.25 (s, 1 H). m/z = 397.4 (M+1). IC5; 47.3nM
10 (range 45.2-49.5 nM)

Example 51
4-Amino-6-{4-J4-(1H-tetrazol-5-yimethyl)-cyclohexyl]-phenyl}-7,8-dihyd
ro-6H-9-oxa-1,3,6-triaza-benzocyclohepten-5-one

NH,

N
¢ L,
100
O »zN
\NéN

To a cooled 0°C, stirred solution of trimethylaluminum (2M in toluene, 0.33
mL) in toluene (0.66 mL) were added trimethylsilylazide (0.86 mL) and {trans-
4-[4-(4-amino-5-ox0-7,3-dihydropyrimido[5,4-f][1,4]oxazepin-6(5H)-
yi)phenyl]cyclohexyl} acetonitrile (25 mg). This rixture was heated at 800C

‘ 15

20 for 40 hours, cooled, concentrated in vacuo and chromatographed (4 g silica
gel column, 0-10% methanol: chloroform) to afford the title compound as a
white solid, 2.6 mg. 1H NMR (400 MHz, DMSO-d;) & ppm 0.96 - 1.28 (m, 2
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H)1.25-1.45(m, 2 H) 1.62-1.80 (m, 5 H) 2.31 -2.50 (m, 1 H) 2.62 - 2.76
(m,2H)3.85-3.95(m, 2 H)4.45-4.57 (m,2H) 7.13-7.29 (m, 4 H) 7.55
(br. s., 2 H)8.10 (s, 1 H) m/z = 421.3 (M+1). ICgy 76.2nM (range 47.5-163
nM).

The following compounds of the present invention, as described in
Examples 52-57, were prepared, or were derived from compounds prepared,
by the method of Scheme 2 using the compound of Preparation 5.

Preparation §
4-Amino-6-(-4-iodophenyl)-7,8-dihydropyrimidof5,4-fi[1,4loxazepin-5(6H)-one

4-Amino-6-(4-iodophenyl)-7,8-dihydropyrimido[5,4-f][1,4]oxazepin-5(6H)-
one was prepared as follows.
Step 1. N-(2-{[Tert-butyl(dimethyl)silyljoxy}ethyl)-4-iodoaniline, shown

below, was prepared as follows,

si—0
\

To a stirred slurry of sodium hydride (464 mg 60% in oil, 11.6 mmol) in
THF (5 mL) was added a solution of 4-iodoaniline ( 1.27 grams, 5.60 mmol) in
THF (1mL) dropwise. After 15 minutes, (2-bromoethoxy)(tert-butyl)dimethyl
silane (1.39 g, 5.83 mmol) was added and the resulting slurry.was stirred for
40 hours. The reaction was quenched with water, partitioned between EtOAc
and saturated aqueous ammonium chloride. The aqueous layer was washed
with EtOAc (2x) and the combined organic layers were saturated aqdeous
brine, dried over magnesium sulfate and concentrated in vacuo to afford an
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oil. Chromatography (40 grams silica gel column, 0-20% EtOAc : heptane)
afforded the title compound as a gummy solid, 1.41 grams. 'H NMR (400
MHz, CDCl3): 5 7.41, (d, 2H), 6.40 (d, 2H), 4.08 (br s, 1H), 3.81 (m, 2H), 3.18
0.92 (s, 9H), 0.04 (d, 6H). m/z = 378.2 (M+1).

Step 2. 4,6-Dichloro-N-~(2-hydroxyethyl)-N-(4-iodophenyl)pyrimidine-5-
carboxamide, shown below, was prepared as follows,

Ci
(L
ol g
HO
To a cooled (ice/water), stirred solution of N-(2-{[tert-butyl(dimethyl)silyl]
oxy}ethyl)-4-iodoaniline (1.34 g, 2.78 mmol) and diethylisopropylamine (0.7
mL, 4.0 mmol) in MTHF (5 mL) was added 4,6-dichloroprimidine-5-carbonyl
chloride (560 mg, 2.65 mmol). After 5 minutes, the cooling bath was removed
and the slurry was stirred for 5 hours. Aqueous hydrochloric acid (1N, 5 mL)
was added and the mixture was allowed to stand for 72 hours. The layers
were separated and the aqueous layer was washed with MTHF (2x). The
combined organic layers were washed with saturated aqueous sodium
bicarbonate, saturated aqueous brine, dried over sodium sulfate and
concentrated in vacuo to afford an cil. Chromatography (40 g silica gel
column, 20-100% EtOAc : heptane) afforded the title compound, 542 mg.
1H NMR (400 MHz, CDCl3) 6 8.64 (s, 1H), 7.62 (d, 2H), 7.17 (d, 2H), 4.07 (t,
2H), 3.91 (q, 2H). m/z = 438.0 (M+1).

Step 3. 4-Chloro-6-(4-iodophenyl)-7,8-dihydropyrimido[5,4-][1,4]
oxazepin-5(6H)-one, shown below, was prepared as follows.
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A stirred slurry of 4,G-dlchloro-N-(Z-hydroxyethyl)-N-(4—iodophenyl)
pyrimidine-5-carboxamide (543 mg, 1.24 mmol) and potassium carbonate
(350 mg, 2.53 mmol) in DMF was heated at 80°C for 2 hours. The reaction

5 was cooled, filtered, solids washed with small portion of DMF and the
combined filtrates were concentrated in vacuo. The residue was
chromatographed (40 g of silica gel, 0-70% EtOAc : heptane) to afford 4-
chloro-6-(4-iodophenyl)-7,3-dihydropyrimido{5,4-f][ 1,4] oxazepin-5(6H)-one as
a white solid, 427 mg. 'H NMR (400 MHz, CDCls) 6 8.78 (s, 1H), 7.80 (d, 2H),

10 7.17(d, 2H), 4.77 (m, 2H), 4.03 (m, 2H). m/z = 402.0 (M+1).

Step 4. A solution of 4-chloro-6-(4-iodopheny!)-7,8-dihydropyrimido[5,4-
fl[1,4Joxazepin-5(6H)-one (279 mg, 0.70 mmol) in 0.5 N ammonia in p-
dioxane was stirred in a sealed tube for 18 hours. Concentration of the
reaction mixture, followed by chromatography (10 g silica gel, 0-5% methanol:

15  chloroform) afforded the title compound of Preparation 5 as a white solid, 122
mg. 'H NMR (400 MHz, DMSO-dg) 3 8.18 (s, 1H), 7.80 (d, 2H), 7.60 (br s,

2H), 7.19 (d, 2H), 4.60 (m, 2H), 3.96 (m, 2H).
miz = 383.1 (M+1).

20 Example 52
Methyl (+)-{4-[4-(4-Amino-5-ox0-7,8-dihydropyrimido[5,4-fl[1,4loxazepin-

6(5H)-yphenyllcyclohex-3-en-1-yl}acetate
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Methyl (+)-{4-[4-(4-Amino-5-oxo-7,S-dihydropyrimido[5,4-f][1,4]oxazepin-
6(5H)-yl)phenyllcyclohex-3-en-1-yljacetate, shown above, was prepared as
follows. .

A stirred solution of 4-amino-6-(4-iodophenyl)-7,3-dihydropyrimido[5,4-
fl[1,4]oxazepin-5(6H)-one (40 mg, 0.10 mmol), methyl [4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)cyclohex-3-en-1-yljacetate (38 mg, 0.14 mmol),
cesium carbonate (42 mg, 0.28 mmol) and palladium tetrakis(triphenyl-
phosphine) (6 mg, 0.005 mmol) in 1,2-dimethoxyethane (1.0 mL) was heated
at 100°C for 13 hours. The reaction mixture was cooled, concenfrated and
chromatographed to afford a white solid, 19 mg. 1Cs 84.3nM.

Example 53
(+)~{4-[4-(4-Amino-5-0x0-7 8-dihydropyrimido(5,.4-fl[1,4loxazepin-6(5H)-
vl)phenvilcyclohex-3-en-1-yilacetic acid

Nﬁﬁﬂ“@x

To form the nhamed compound, shown above, the compound of Example
52 was hydrolyzed utilizing the conditions described in Example 2 to afford the
title compound as light brown solid, 11 n1g. "H NMR (400 MHz, DMSO-dg) 5
12.07 (br. s., 1H), 8.16 (s, 1H), 7.61 (br. s., 2H), 7.44 (d, J=8.30 Hz, 2 H), 7.31
(d, 2H), 6.13 (br. s., 1H), 4.58 (t, 2H), 3.97 (br. s., 2H), 2.42 (br. 5., 2H), 2.32
(d, 2H), 2.23 (d, 2H), 1.92 - 2.03 (m, 1H), 1.83 - 1.93 (m, 1H), 1.31 - 1.45 (m,
1H). m/z = 395.3 (M+1). ICso 36.4nM (range 33.8-39.3 nM).
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Example 54
Methyi {4-[4-(4-amino-5-oxo-7.8-dihydropyrimido[5,4-fl[1,4loxazepin-6(5H)-
phenoxylphenyllacetate

NH2 '/_)/;7\,‘ _,/O\\ ,;:»»"
\N ___:_< T X i L
0" N

A stirred slurry of 4-amino-6-(4-iodophenyl)-7,8-dihydropyrimido[5,4-f1[1,4]
oxazepin-5(6H)-one (38 mg, 0.10 mmol), methyl 4-hydroxyphenylacetic acid
(25 mg, 0.15 mmol), cesium carbonate (78 mg, 0.24 mmol), N,N-dimethyl
glycine (10.3 mg, 0.10 mmol) and copper (1) iodide (6 mg, 0.03 mmol) in p-
dioxane (0.4 mL) were heated at 90°C for 18 hours. The reaction mixture was
cooled, concentrated in vacuo and chromatographed (0-5% methanol:
chloroform) to afford the title compound as a solid, 2.4 mg. "H NMR (400
MHz, CDCl;) 5 8.31 (s, 1H), 7.25 (d, 2H), 7.20 (d, 2H), 7.07 (d, 2H), 7.02 (d,
2H), 4.69 (m, 2H), 4.00 (m, 2H), 3.68 (s, 3H). m/z = 421.2 (M+1).

IC50 254nM.

Example 55
+-{(1R,3a8S,4R 6aR)}-4-[4-(4-Amino-5-oxo-7 ,8-dihydropyrimido[5.4-
fIl1.4loxazepin-6(5H)-vl)phenylloctahydropentalen-1-yl}acetic acid
NH,

N
( 0
N .Z
\( N e
0

NG

The named compound, shown above, was prepared as follows.
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Step 1. Dimethyl (+)}-{(1R,3a8,4R,6aS)-4-{4-(4-amino-5-0x0-7,8-dihydro

| pyrimido[5,4-f]{1,4]oxazepin-6(5H)-yl)phenyljoctahydropentalen-1-yljmalonate

was prepared as follows. A slurry of 4-amino-~6-(4-iodophenyl)-7,8-dihydro
pyrimido[5,4-f][1,4]Joxazepin-5(6H)-one (207 mg, 0.54 mmal), 1,5-cyclo
octadiene (119 mg, 1.1 mmol), dimethylmalonate (347 mg, 2.6 mmol), tetra-N-
butylammonium chloride (165 mg, 0.59 mmol), sodium bicarbonate (284 mg,
3.4 mmoal) and dipalladium(0)tris(dibenzylideneacetone)-chloroform (26 mg,
0.02 mmol) in dimethylsulfoxide (6 mL) was stirred at 80°C for 65 hr. The
reaction mixture was cooled, concentrated and chromatographed {o afford the
title compound, 197 mg. TH NMR (400 MHz, CDCls) § 8.25 (s, 1H), 7.29 (d,
2H), 7.18 (d, 2H), 4.65 (m, 2H), 3.75 (s, 3H), ), 3.72 (s, 3H), 3.38 (d, 1H), 2.80
(m, 1H), 2.43 (m, 2H), 1.97 (m, 1H), 1.75-1.32 (m, 7H). m/z = 495.3 (M+1).

Step 2. (+)-{(1R,3aS,4R,6aS)-4-[4-(4-Amino-5-oxo-7,8-dihydropyrimido
[5,4-f][1,4]Joxazepin-6(5H)-yl)phenyljoctahydropentalen-1-yl}malonic acid was
prepared as follows. A solution of dimethyl (+)-{(1R,3aS,4R,6aS)-4-[4-(4-
amino-5-oxo-7,8-dihydropyrimido|[5,4-f][1,4]oxazepin-6(5H)-yl)phenyl}
octahydropentalen-1-yl}malonate (190 mg, 0.38 mmol}) and lithium hydroxide
monohydrate (166 mg, 3.9 mmol) in p-dioxane/water (8:3 — 11 mL) was stirred
at 50°C for 3 hourg. The reaction was concentrated to remove the p-dioxane,
water (2 mL) added and the mixture extracted with EtOAc (5 mL). The
aqueous layer was adjusted to pH~3 with 2N aqueous hydrochloric acid, the
solids filtered and dried in vacuo to afford the title compound as a white solid,
179 mg. "H NMR (400 MHz, DMSO-dg) § 8.17 (s, 1H), 7.58 (br s, 2H), 7.13
(d, 2H), 7.10 (d, 2H), 4.57 (m, 2H), 3.95 (m, 2H), 3.08 (d, 1H), 2.64 (m, 1H),
2.39 (m, 2H), 2.24 (m, 1H), 1.87-1.10 (m, 7H). m/z = 467.3 (M+1).

Step 3. The title compound was prepared as foliows. A solution of (+)-
{(1R,3a8,4R,6aS)-4-{4-(4-amino-5-oxo-7,3-dihydropyrimido[5,4-f][1,4]
oxazepin-6(5H)-yl)phenyl] octahydropentalen-1-yljmalonic acid (87 mg, 0.19
mmol) in xylenes (3 mL) and dimethylsulfoxide (0.5 mL) was stired at 150°C
for 2 hours. After cooling the reaction mixiure was diluted in EtOAc, washed
with water and a precipitate formed in the ofganic layer. This solid was filtered
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and dried under vacuum to afford the title compound as a white solid, 24 mg.
'H NMR (400 MHz, DMSO-dg) 6 8.17 (s, 1H), 7.60 (br s, 2H), 7.15 (d, 2H),
7.12 (d, 2H), 4.58 (m, 2H), 3.96 (m, 2H), 3.13 (s, 1H), 2.62-1.12 (m, 13H). m/z
= 423.3 (M+1). ICsp <10nM (range <3-27.2 nM).

Example 56
(1R,5R,6S)-6-[4-(4-Amino-5-0x0-7,8-dihydro-5H-9-oxa-1,3,6-triaza-benzo

o

The named was prepared as follows. A slurty of 4-amino-6-(4-
iodophenyl)-7,8-dihydropyrimido[5,4-fl[1,4]oxazepin-5(6H)-one (340 mg, 0.89
mmol), tricycle[3.2.1.0*2,4*Joct-6-ene-3-carboxylic acid ethyl ester (240 mg,
1.35 mmol), tetrabutylammonium iodide (67 mg, 0.18 mmol), piperidine (230
mg, 2.7 mmol), formic acid (170 mg, 0.14 mmol) and dichlorobis(acetonitrile)
palladium(ll) (23 mg, 0.09 mmol) in DMF (0.36 mL) was stirred at 125°C for 16
hours. The reaction mixture was cooled, diluted into EtOAc, washed with
water, saturated aqueous brine, dried over magnesium sulfate and
concentrated in vacuo to afford an cil. Chromatography (20 g of silica gel, 1-
5% methanol: chloroform) afforded a solid, 127 mg. 1Cz 78.3nM.
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Example 57

(£)-(1R ,5R . 6S8)-6-[4-(4-Amino-5-0xo-7,8-dihydropyrimido[5,4-f]{1,4loxazepin-
6(5H)-yl)phenvltricyclof3.2.1.0~2 4~Joctane-3-carboxylic acid

NH,
N 0
</ \
N=5 N OH

"

5 The title compound was prepared from the compound of Example §6 by
~hydrolyzing the ester as described in Example 2 to afford an off-white solid, 27
mg. 'H NMR (400 MHz, DMSO-dg) 5 8.19 (s, 1H), 7.75 (br s, 2H), 7.24 (m,
4H), 4.60 (m, 2H), 3.97 (m, 2H), 2.89 (s, 1H), 2.42 (m, 1H), 1.83 (m, 2H), 1.60
(m, 2H), 1.38 (AB pattern, 2H), 0.90 (s, 2H). m/z = 407.4 (M+1). 1Cgy 34.7nM
10  (range 26.7-58.6 nM). '

BIOLOGICAL PROTOCOLS

[

The utility of the compounds of formula (1), the pharmaceutically

acceptable salts of the compounds, (such as are described herein) in animals,
15  particularly mammals (e.g., humans) may be demonstrated by the activity
thereof in conventional assays known to one of ordinary skill in the relevant
art, including the in vitro and in vivo assays discussed below. Such assays
also provide a means whereby the activities of the compounds of formula (1)
can be compared with the activities of other known compounds.
20
In Vitro Assay for DGAT-1 Inhibition
Human fulHlength diacylglycerol:acylCoA acyltransferase 1 (DGAT-1) was
expressed in Sf9 insect cells which are then lysed and a crude n1en1braﬁe
fraction (105, 000 x g pellet) was prepared. The DGAT-1 gene is a human
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DGAT-1 gene described in J. Biol. Chem. 273:26765, 1998 and US
6,100,077.

In vitro inhibition of DGAT-1 was measured using a modification, further
described below, of the assay methodology described in US Patent Number
6,994,956 B2.

The cells were cultured as follows. Sf9 cells (20L) were infected with 4
mL of DGAT1 Baculovirus Infected Insect Cells (BIC) for 72 hours in a Wave
Bioreactor System 20/50P (Wave Biotec/ GE Healthcare).

Crude DGAT-1 microsomes were prepared as follows. Cell pellets were
washed once with ice-cold Dulbecco’s phosphate-buffered saline. Cells were
collected in tabletop centrifuge (Beckman GS-6KR), 15 minutes, 2000 x g,
4~C. Twenty (20) mL of ice-cold Microsome Buffer (MB) was added per 5 g of
cell pellet . The suspension was passed through a microfluidizer 3 times (18K
psi). The lysate was transferred to centrifuge tubes and centrifuged for 20
minutes at 5000 x g (Beckman-Couiter, Inc. Allegra® 64R High-Speed
Refrigerated Benchtop Centrifuge, FO650 rotor) at 4°C. The supematant was
transferred to ultracentrifuge tubes and centrifuged at 125,000 x g for thrin a
Beckman Ti-45 rotor, 4°C. The supernatant fluid was discarded. The pellet
was resuspended in 70 mL of MB by sonication. The microsome
concentration was determined using Bio-Rad Protein DC Protein Assay. The
microsomes were filter sterilized with a 0.22 pm filter. The samples were
portioned, flash frozen and stored at —80°C

The Microsome Buffer, used for microsome preparation, was prepared by
conventional means and contained 125 mM sucrose, 3 mM imidazole, 0.2
pg/mL aprotinin, 0.2 pg/mL leupeptin and 5 mM dithiothreitol (Cleland's
reagent), DGAT-1 activity was measured in 384-weli format in a total assay
volume of 25 yl that contained, Hepes buffer (60 mM, pH 7.5), MgCl» (10
mi), bovine serum albumin (0.6 mg/mi), [14C]decanoyICoA (20 pM, 58
Ci/mol) and membranes (25 pg/ml) into which 1,2 dioleoyi-sn-glycerol (75 uM)
in acetone has already been incorporatad. Inhibitors in DMSO were pre-
incubated with membranes before initiating the DGAT-1 reaction by the
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addition of decanoylCoA. Two control DGAT-1 reactions were also incubated
in parallel: 1) DMSO without inhibitor to measure zero percent effect of
inhibition and 2) and a maximally inhibited DGAT-1 reaction (“blank”)
incubated with 1 pM {trans-4-[4-(4-amino-2, 7, 7-trimethyl-7 H-pyrimido[4,5-b]
[1, 4] oxazin-6-yl) phenyl] cyclohexyl} acetic acid (WO2004/047755). The
DMSO concentration was 2.5%. The inhibitors were present at a range of
eight concentrations to generate an apparent ICsp for each compound. The
eight inhibitor concentration employed ranged from 10 uM to 3 nM (from
high to low concentration). Specifically, the aight concentrations used were
10 pM, 3 uM, 1 uM, 300 nM, 100 nM, 30 nM, 10 nM and 3 nM.

The reactions were allowed to proceed for 1.5 h at room temperature and
then terminated by the addition of 10 pl of HCI (0.5 M). Reaction mixtures
were neutralized by the addition of 15yl of tris(hydroxy-methyl)aminomethane
(1M, pH 8.0) and then mixed by trituration with 37.5 ul of Microscint™-E
(Perkin Elmer). Plates contents were allowed to partition for 15 to 30 min
before C was measured in a scintillation spectrometer (Wallac Microbeta
Trilux 1450-030 liquid scintillation counter 12 detector in the top-count DPM
made). Percent inhibition of test compounds was computed as 100-((DPM
DMSO uninhibited- DPM test compound)/(DPM DMSO uninhibited)).

The compounds of the present invention, described in Examples 1-3 and
5-57, were tested for in vitro DGAT-1 inhibition, and were found to generally
exhibit DGAT-1 inhibition with ICsp values of 1000 nM or less. Where this
DGAT-1 inhibition assay was performed on a compound more than once, an
inhibition range is also provided for that compound. Preferably, the
compounds of the present invention exhibit DGAT-1 inhibition with ICs; values
of 100 nM or less.

In Vivo Assay for Glucose Lowering

Oral glucose tolerance tests ("OGTT") have been in use in humans since,
at least, the 1930s, Pincus et al., Am. J. Med. Sci, 188: 782 (1934), and are
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* routinely used in the diagnosis of human diabetes, though not to evaluate the

efficacy of therapeutic agents in patients.

KK mice have been used to evaluate glitazones (Fujita et al. Diabetes
32:804-810 (1983); Fujiwara et al., Diabetes 37: 1549-48 (1988); 1zumi et al.
Biopharm Durg. Dispos. 18:247-257 (1997)), metformin (Reddi et al. Diabet.
Metabl. 19:44-51 (1993)), glucosidase inhibitors (Hamada et al. Jap.
Pharmacol. Ther. 17:17-28 (1983); Matsuo et al. Am. J. Clin. Nutr. 55:314S-
317S (1992)), and the extra-pancreatic effects of sulfonylureas (Kameda et al
Arzenim. Forsch./Drug Res. 32:39044 (1982); Muller et al. Horm. Metabl. Res.
28:469-487 (199)).

KK mice are derived from an inbred line first established by Kondo et al.
(Kondo et al. Bull. Exp. Anim. 6:107-112 (1957)). The mice spontaneously
develop a hereditary form of polygenic diabetes that progresses to cause
renal, retinal and neurological complications analogous to those seen in
human diabetic subjects, but they do not require insulin or other medication
for survival. Another aspect of the invention is directed to the use of KK mice
to evaluate the effects of insulin secretagogue agents in the context of an oral
glucose tolerance test.

In Vivo Assay for Food Intake

The following screen may be used to evaluate the efficacy of test
compounds for inhibiting food intake in Sprague-Dawley rats after an
overmight fast.

Male Sprague-Dawley rats are individually housed and fed powdered
chow. They are maintained on a 12 hour light/dark cycle and raceived food
and water ad libitum. The animals are acclimated to the vivarium for a period
of one week before testing is conducted. Testing is completed during the light
portion of the cycle.

To conduct the food intake efficacy screen, rats are transferred to
individual test cages without food the aftemoon prior to testing, and the rats
are fasted overnight. After the overnight fast, rats are dosed the following
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morning with vehicle or test compounds. A known antagonist is dosed (3
mg/kg) as a positive control, and a control group receives vehicle alone (no
compound). The test compounds are dosed at ranges between 0.1 and 100
mg/kg depending upon the compound. The standard vehicle is 0.5% (w/v)
methylcellulose in water and the standard route of administration is oral.
However, different vehicles and routes of administration may be used to
accommodate various compounds when required. Food is provided to the rats
30 minutes after dosing and an Oxymax automated food intake system
(Columbus Instruments, Columbus, Ohio) is started. Individual rat food intake
is recorded continuously at 10-minute intervals for a period of two hours.
When required, food intake is recorded manually using an electronic scale;
food is weighed every 30 minutes aﬁer food is provided up to four hours after
food is provided. Compound efficacy is determined by comparing the food
intake pattern of compound-treated rats to vehicle and the standard positive
control.
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CLAIMS
We claim:
1. A compound having the formula
5
R5b
” L 'Q\\ - Z
’ \\Ji w R
/.4
= R5a
R5d
(1)

or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:
(@) R'is H —(C+Cy)alkyl, «C1-Ca)perfluoroalkyl,
10 —(C4-Ca)perfluoroalkoxy, or |(C+-Ca)alkoxy;
(b) R? and R?, taken separately, are independently H, «(C;-C.)alkyl, or
—(C4-C4)perfluoroalkyl;
or R?and R?, taken fogether with the carbon to which they are
attached, is ~(C3-Cs)cycloalky;
15 (c) R*is Hor—~Cs-Ca)alkyl;
d) R*® R™, R* and R* are each independently H, F, Cl, Br,
—(C4-Cy)alkyl, ~OH or —O—(C+-C4)alky};
(e) Qis~-O-orabond;
H Ais a —(Cg-CG)cycloaIkyiene group, a —{Ca-Cg)cycloalkenylene
20 group or phenylene,;
(@) Zis~C(R®YR®)- or a bond wherein R® and R® are each
independently —H or {C4-Ca)alkyl, or R® and R®, taken together
with the carbon to which they are attached, is a {Ca-Cs)cycloalkyl;
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(h) R’ is C(O)R®, cyano, hydroxyl, {Cy-Ca)alkoxy,
—(C+-C4)perfluaroalkaxy or a carboxylic acid mimic;

() R®is—OR®or NHR';

) R®is-H, «(Ci-Cy)alkyl, or {C1-Cy)perfluoroalkyl; and

(k) R'"is—H, —(Ci-Cuy)alkyl, tetrazoly! or S(O):CFs.

2. The compound of claim 1, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer, wherein
(@) R', R?R®and R* are each independently H or ~CH;
() R*®and R*are each H;
) R¥isH,ForCl
(d) R*isH, F, Clor methyl;
() Zis—~CHz—orabond, and
() R is C(O)R® or cyano.

3. The cornpound of claim 2, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer, wherein:
Qs a bond; and
Ais a—{CsCio)cycloalkylene group or a {C3-Cyp)cycloalkenylene group.

4. The compound of claim 3, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer, wherein R is H.

5. The compound of claim 4, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer, wherein A is
1,4-cyclohexylene, cyclohex-3-en-1,4-di-yl, tricyclo[3.2.1.0~2,4~Joctylene-
1,3-di-yl or octahydropentalene-1,4-di-yl.
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6. A compound of claim 5, having the formula

/ /<\. o ~2
RL/< h N, ~ Rsa

R (@)
or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:
5 R'is H or -CH3;
R? is H or —CHg;
R®is H or ~CHg;
R*is H or=CHj;
R% s H, F, Cl or methyl;

10 Z is~C(R*)(R™)- or a bond wherein R* and R® are each independently
—H or {C4-Ca)alkyl, or R® and R™, taken together with the carbon to
which they are attached, is a <(Cs-Cg)cycloalkyl;

R’ is C(O)R?, cyano, hydroxyl, {Ci-Ca)alkoxy, «(C+-Ca)perfluoroalkoxy or
a carboxylic acid mimic;
15 R®is —OR? or NHR'®;
R? is ~H, -{C-Ca)alkyl, or {Cy-Cs)perfluoroalkyl; and
R is —H, —(C-Cs)alkyl, tetrazolyl or S(O):CFa.

7. The compound of claim 6, or a tautomer thereof, or pharmaceutically
20 acceptable salt of said compound or tautomer, wherein Zis —CHy—.
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8. The compound of claim 7, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer, wherein R’ is ~C(O)NHR™.

9. The compound of claim 7, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer, wherein R’ is —CN.

10. The compound of claim 9 which is {trans-4-[4-(4-amino-5-oxo-7,8-
dihydropyrimido[5,4-fl[1,4Joxazepin-6(5H)-yl)phenyl]cyclohexyl}
acetonitrile or a tautomer thereof, or pharmaceutically acceptable salt of
said compound or tautomer.

11. The compound of claim 7, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer, wherein R’ is <C(O)OH.

12. The compound of claim 11 which is 2-(4-(4-(4-amino-5-oxo-7,8-
dihydropyrimido[5,4-1][1,4] oxazepin-6(5H)-yl)-2-fluorophenyl)cyclohexyl)
acetic acid or a tautomer thereof, or pharmaceutically acceptable salt of
said compound or tautomer.

13. The compound of claim 11 which is {trans-4-{4-(4-amino-5-0x0-7,8-
dihydropyrimido[5,4-f][1,4Joxazepin-6(5H)-yl)phenyllcyclohexyl}acetic acid
or a tautomer thereof, or pharmaceutically acceptable salt of said
compound or tautomer.

14. The compound of claim 7, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer wherein R? is (R)-methyl.

15. The compound of claim 14, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer, wherein R’ is —-CN.
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16. The compound of claim 14 which is (trans-4-{4-[(8R)-4-amino-8-methyl-5-
oxo-7,8-dihydropyrimido[5,4-f]{1 Aloxazepin-6(5H)-yllphenyl}cyclohexyl)
acetonitrile or a tautomer thereof, or pharmaceutically acceptable salt of
said compound or tautomer.

17.The compound of claim 14, or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer, wherein R is ~C(O)OH.

18. The compound of claim 17 which is (trans-4-{4-[(8R)-4-amino-8-methyl-5-
10 oxo-7,8-dihydropyrimido[5,4-f][1 4Joxazepin-6(5H)-yllphenyl}cyclohexyl)
acetic acid or a tautomer thereof, or pharmaceutically acceptable salt of
said compound or tautomer.

19. The compound of claim 17 which is (R)-2-(4-(4-(4-amino-8-methy!-5-oxo-
15 7,8-dihydropyrimido [5,4-f][1 ,4Joxazepin-6(5H)-yl)-2-fluorophenyl)-
cyclohexyl)acetic acid or a tautomer thereof, or pharmaceutically
acceptable salt of said compound or tautomer.

20. A pharmaceutical composition compﬁsing:

20 (a) acompound having the formula
RSb
NHa o RQ&‘“T"'J\\QQ /Q\\A”/ Z\‘R'"
T
T \f"“'/’ RS
» RSd
= N

or a tautomer thereof, or a pharmaceutically acceptable salt of said
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compound or tautomer, wherein:

R'is H —(C-Cs)alkyl, ~(C-Cu)perfluoroalkyl, «Cy-Ca)perfluoroalkoxy, or
—(C1-C4)alkoxy;

R? and R?, taken separately, are independently H, —(C4-C4)alkyl, or
—(C1-C4)perfluoroatkyl;

or R and R?, taken together with the carbon to which they are attached, is
—(Cs-Cg)cycloalkyl,

R*is H or -(C4-Ca)alkyl;

R® R® R™ and R™ are each independently H, F, Cl, Br, «(Ci-Ca)alkyl,
—OH or —0—(C4-Cs)alkyt;

Q is ~O— or a bond;

Ais a—{Cs-Cg)cycloalkylene group, a —{C3-Cs)cycloalkenylene group or
phenylene;

Zis~C(R®)(R®)- or a bond wherein R* and R™ are each independently
~H or ~{C+-Ca)alkyl, or R®® and R™, taken together with the carbon to
which they are attached, is a «(C3-Cs)cycloalkyt;

R’ is C(O)Re, cyano, hydroxyl, |C-C.)alkoxy, ~C4-Cs)perfluoroalkoxy or
a carboxylic acid mimic;

R® is —OR® or NHR";

R? is —H, «(Cy-Ca)alkyl, or ~C4-Cs)perfluoroalkyl; and

R is —H, «(C-C3)alkyl, tetrazolyl or S(O).CF3; and

(b) apharmaceutically acceptable carier, vehicle, diluent or excipient.
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21. The pharmaceutical composition of claim 20 comprising:

(a) acompound having the formula

R? )

or a tautomer thereof, or a pharmaceutically acceptable salt of said

compound or tautomer, wherein:

R'is H or—CHg;

R?is H or —CHg;

R®is H or —CHa;

R*is H or -CHs;

R is H, F, Cl or methyl;

A is 1,4-cyclohexylene;

Z is~-C(RE)XR™)- or a bond wherein R® and R™ are each independently
—H or —(C4-Cs)alkyl, or R® and R®, taken together with the carbon to
which they are attached, is a «(Cs-Cg)cycloalkyl;

R"is C(O)RS, cyano, hydroxyl, HC1-Ca)alkoxy, ~(C1-Cq)perfluoroatkoxy or
a carboxylic acid mimic;

R®is —~OR® or NHR";

R? is —=H, —(C-Cs)alkyl, or {C4-Ca)perfluoroalkyl; and

R is ~H, —(C4-C.)alkyl, tetrazolyl or S(O)=CFs; and

(b) a pharmaceutically acceptable carrier, vehicle, diluent or excipient.
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22. A method for treating Type 2 diabetes in a mammal in need of such
treatment comprising administering to said mammal a therapeutically

effective amount of a compound having the formula
RSb

N/ R5d
o) R
R3 .
2
R (1)
5 or a tautomer thereof, or a pharmaceutically acceptable salt of said

compound or tautomer, wherein:

R'is H —(C1-C)alkyl, «C1-Cs)perfluoroalkyl, «(C1-Cs)perfluoroalkoxy, or

—(C4-Cy)alkoxy;

R? and R?, taken separately, are independently H, ~(C+-C4)alkyl, or
10 —(C4-Cy4)perfluoroalkyl;

or R%and R?, taken together with the carbon to which they are attached, is

—(C3-Cg)cycloalkyl;

R*is H or (C4-Ca)alkyl;

R%™ R™ R™ and R® are each independently H, F, Cl, Br, {C1-Ca)alkyl,
15 —OH or —0—C4-Cy)alkyl; '

Q is -O- or a bond;

Ais a—{Cs-Cg)cycloalkylene group, a —(C:-Cg)cycloalkenylene group or

phenylene;

Z is~C(R®XR™)- or a bond wherein R and R™ are each independently
20 —H or ~(C-Cs)alkyl, or R* and R™, taken together with the carbon to

which they are attached, is a «(C3-Cg)cycloalkyl,

R is C(O)R®, cyano, hydroxyl, ~(Ci-Ca)alkoxy, —(Ci-Ca)perfiuoroalkoxy or
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23.

a carboxylic acid mimic;

R®is —OR® or NHR'®;

R? is —H, «(C1-Ca)alkyl, or «(Cs-Ca)perfluoroalkyl; and
R is —H, —(C1-Ca)alkyl, tetrazolyl or S(O)-CFa.

A method of claim 22 for treating Type 2 diabetes in a mammal in need of
such treatment comprising administering to said mammal a
therapeutically effective amount of a compound having the formula

2

R?

R? @

or a tautomer thereof, or a pharmaceutically acceptable salt of said

compound or tautomer, wherein:

R'is H or—CHs;

R%is H or -CHj;

R%is H or —CHs;

R*is H or —CHy;

R¥is H, F, Cl or methyi;

A is 1,4-cyclohexylene;

Z is~C(R®)R™)- or a bond wherein R* and R™ are each independently
—H or <(C+-Ca)alkyl, or R® and R®, taken together with the carbon to
which they are attached, is a «(Cz-Cg)cycloalkyl;

R’ is C(O)R®, cyano, hydroxyl, —(C+-Ca)alkoxy, ~(C1-C.)perfiucroalkoxy or
a carboxylic acid mimic;
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25.

R®is —~OR® or NHR'?;
R? is —H, «(G1-Cy)alkyl, or —(Cs-Ca)perfluoroalkyl; and
R is —H, —(C-Ca)alkyl, tetrazolyl or S(O).CFa.

The method of Claim 23 wherein said mammal is a human.

A method for treating obesity in a mammal in need of such treatment
comprising administering to said mammal a therapeutically effective
amount of a compound having the formula

i R5b

f'/L'. /Q\n(
4 « . .,

(1)

or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:

R'is H ~(Ci-Ca)alkyl, -(C1-Ca)perfluoroalkyl, | C-Ca)perfluoroalkoxy, or
—~(C4-Cq)alkoxy;

R? and R?, taken separately, are independently H, <(C+-Cas)alkyl, or
—~(C4-C4)perfluoroalkyl;

or R2and R?, taken together with the carbon to which they are attached, is
—{Cs-Cg)cycloalkyl;

R*is H or«(C1-Ca)alkyl;

R™ R™ R% and R are each independently H, F, Cl, Br, -{C+-Ca)alkyl,
—OH or —0—(C+-Cy)alkyl;

Q is —O— or a bond;
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Ais a—~{CsCs)cycloalkylene group, a {Cx-Ce)cycloalkenylene group or
phenylene;

Z is~C(R¥)R™)- or a bond wherein R* and R™ are each independently
—H or {C4-Ca)alkyl, or R and R®, taken together with the carbon to
which they are attached, is a H(Cs-Cs)cycloalkyt;

R’ is C(O)R?, cyano, hydroxyl, —(C1-C,)alkoxy, ~(Cy-Ca)perfluoroalkoxy or
a carboxylic acid mimic;

R®is —OR® or NHR";

R? is —H, ~(C1-Cjalkyl, or <(C4-Cs)perfluoroalkyl; and

R'® is —H, —(C+-Ca)alkyl, tetrazolyl or S(0).CFs.

A method of claim 25 for treating obesity in a mammal in need of such
treatment comprising administering to said mammal a therapeutically
effective amount of a compound having the formula

Z
. \R7
AR . -
N S
P
>~ R5a
(2)

or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein:

R'is H or —CHj;

R?is H or ~CHgz;

R%is H or -CHs;

R*is H or ~CHg;

R® is H, F, Cl or methy};
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A is 1,4-cyclohexylene;

Z is-C(R™(R™)- or a bond wherein R* and R® are each independently
~H or «(C-Ca)alkyl, or R® and R®, taken together with the carbon to
which they are attached, is a «(Cs-Cg)cycloalkyl;

R is C(O)Re‘, cyano, hydroxyl, |{C-C4)alkoxy, —(C4-C,)perfluoroatkoxy or
a carboxylic acid mimic;

R® is —~OR® or NHR";

R? is —H, ~(C4-Cs)alkyl, or «(C1-Cq)perfluoroalkyl; and

R0 is —H, «(C4-C4)alkyl, tetrazolyl or S(O).CFa.

27. The method of Claim 26 wherein said mammal is a human.
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COMPUESTOS DE BICICLOLACTAMA SUSTITUIDA

CAMPO DE LA INVENCION

La invencidon se refiere a derivados de biciclolactama sustituida,

formulaciones farmacéuticas de la misma y usos de la misma.

ANTECEDENTES DE LA INVENCION

La obesidad, que es un exceso de grasa corporal con respecto a masa
corporal magra, es una enfermedad crénica que es altamente prevalente en la
sociedad moderna. Esta asociada con una disminucién de la esperanza de vida
y numerosos problemas médicos, incluyendo un desarrollo psicolégico
desfavorable, enfermedad arterial coronaria, hipertensién, apoplejia, diabetes
de tipo 2, hiperlipidemia y algunos canceres. Un distintivo caracteristico de la
obesidad es un aumento en la masa de tejido adiposo blanco (WAT) que se
debe en gran medida a la acumulacién de triacilglicerol. Este aumento en la
masa de WAT es un contribuyente clave para las complicaciones asociadas
con la obesidad.

La diacilglicerol O-aciltransferasa 1 (DGAT-1) es una enzima unida a
membrana que cataliza la etapa terminal de la biosintesis de triacilglicerol. La
DGAT-1 se expresa en el intestino y en el tejido adiposo. Se ha descubierto
que ratones en los que se ha anulado la DGAT-1 no se vuelven obesos cuando
se exponen a una dieta alta en grasas, a diferencia de sus hermanos de
camada de tipo silvestre (Smith, y col., Nature Genetics 25: 87 90, 2000). Los
ratones en los que se ha anulado la DGAT-1 presentan niveles de glucosa

plasmatica postpandrial reducidos y presentan un gasto energético aumentado,
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pero tienen niveles normales de triglicéridos en suero.

El fenotipo de los ratones en los que se ha anulado la DGAT-1, junto con
los resultados de los estudios con inhibidores de DGAT-1 en ratones obesos
inducidos por la dieta (DIO), indican que dichos ratones son resistentes a la
obesidad inducida por la dieta y tienen una sensibilidad aumentada a la insulina
y a la leptina. Estos efectos sugieren que la inhibicion de DGAT in vivo puede

ser una nueva diana terapéutica no sélo para la obesidad, sino también para la

diabetes (Subauste A, Burant CF, Curr Drug Targets Immune Endocr Metabol
Disord. Dic 2003; 3 (4): 263-70). |

Por lo tanto, existe sin embargo la necesidad en la técnica de inhibidores
de DGAT-1 que sean eficaces para el tratamiento de trastornos metabdlicos
tales como, por ejemplo, la obesidad, la diabetes de tipo 2 y el sindrome de
resistencia a la insulina. Ademas, existe la necesidad en la técnica de
inhibidores de DGAT-1 que tengan valores de Clgg de menos de

aproximadamente 1000 nM y, preferiblemente, por debajo de 100 nM.

SUMARIO DE LA INVENCION

La presente invencién se refiere a compuestos que tienen la estructura

de férmula (1)

\O



10

. L
NH. R¥ A~ Q. Z

MQJ .

N N \[?
5d
%\R“ R
R3
2
R (1)

o un tautdmero de los mismos, o una sal farmacéuticamente aceptable de

-

.,

dicho compuesto o tautémero, en la que: .

R' es H -alquilo (C4-C3), -perfluoroalquilo (C4-Cs), -perfluoroalcoxi (Cs-
Cs), 0 -alcoxi (C4-Cy);

R? y R3, tomados por separado, son independientemente H, -alquilo (C;-
C4), o -perfluoroalquilo (C1-Cj);

o R? y R® tomados junto con el carbono al que estan unidos, es -
cicloalquilo (Cs-Ce);

R* es H o -alquilo (C4-C4);

cada uno de R*, R*®, R* y R* es independientemente H, F, Cl, Br, -
alquilo (C4-C,),

-OH o -O-alquilo (C4-Cy);

Q es -O- o un enlace;

A es un grupo -cicloalquileno (C»-Cg), un grupo -cicloalquenileno (Cz-Cg)
o fenileno; |

Z es -C(R®)(R™)- o un enlace donde cada uno de R* y R* es

independientemente -H o -alquilo (C1-C4), o R®® y R®, tomados junto con el
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carbono al que estan unidos, es un -cicloalquilo (C:-Ce);

R7 es C(O)R®, ciano, hidroxilo, -alcoxi (C-Cs), -perfluoroalcoxi (C1-Ca) 0
un mimético de acido carboxilico;

R® es -OR” 0 NHR'",;

R® es -H, -alquilo (C4-C3), o -perfluoroalquilo (C1-Cs); y

R es -H, -alquilo (C+-C.), tetrazolilo o S(0)2CFa.

La presente invencidén se refiere también a una composicion
farmacéutica que comprende un compuesto de‘ la presente invencién, o una sal
farmacéuticamente aceptable del compuesto, y un soporte, vehiculo, diluyente
0 excipiente farmacéuticamente aceptable.

La presente invencién se refiere también a un método para tratar
diabetes de tipo 2, sindrome de resistencia a la insulina u obesidad, que
comprende administrar a un mamifero en necesidad de dicho tratamiento una
cantidad terapéuticamente eficaz de un compuesto de la presente invencion, o
una sal farmacéuticamente aceptable del compuesto.

La presente invencién se refiere adicionalmente a un procedimiento de
inhibicion de DGAT-1 en un mamifero que comprende administrar a dicho
mamifero una cantidad inhibidora de un compuesto de la presente invencién, o
una sal farmacéuticamente aceptable de dicho compuesto.

Los compuestos, sales, y composiciones farmacéuticas de la presente
invencién son Uutiles para el tratamiento de obesidad, diabetes de tipo 2 y
sindrome de resistencia a la insulina.

Los compuestos, sales y composiciones farmacéuticas de la presente
invenciéon son utiles también para el tratamiento de tolerancia alterada a la

glucosa, hiperglucemia, complicaciones diabéticas tales como cataratas
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diabéticas, neuropatia diabética, nefropatia diabética, retinopatia diabética y
cardiomiopatia diabética, anorexia nerviosa, bulimia, caquexia, hiperuricemia,
hiperinsulinemia, hipercolesterolemia, hiperlipidemia, dislipidemia, dislipidemia
mixta, hipertrigliceridemia, enfermedad del higado graso no alcohdlico,
aterosclerosis, arteriosclerosis, insuficiencia cardiaca aguda, insuficiencia
cardiaca congestiva, enfermedad arterial coronaria, cardiomiopatia, infarto de
miocardio, angina de pecho, hipertension, hipotensién, apoplejia, isquemia,
lesién isquémica por reperfusion, aneurisma, reestenosis, estenosis vascular,
tumores sélidos, cancer de piel, melanoma, linfoma, cancer de mama, cancer
de pulmén, cancer colorrectal, cancer de estébmago, cancer esofagico, cancer
pancreatico, cancer de prostata, cancer de rifién, cancer de higado, cancer de

vejiga, cancer cervical, cancer uterino, cancer testicular y cancer ovarico.

DESCRIPCION DETALLADA DE LA INVENCION

Las expresiones usadas para describir la presente invencién tienen los
siguientes significados en este documento.

Los compuestos e intermedios de la presente invencidon pueden
nombrarse de acuerdo con los sistemas de nomenclatura [UPAC (Unidn
Internacional de Quimica Pura y Aplicada) o CAS (Servicio de Resumenes
Quimicos).

El contenido de atomos de carbono de los diversos restos que contienen
hidrocarburo en este documento pueden indicarse mediante un prefijo que
designa el nimero minimo y maximo de atomos de carbono en el resto, por
ejemplo, los sufijos alquilo (C,-Cy), y alquilo C,y, indican un resto alquilo del

namero entero "a" a "b" atomos de carbono, inclusive. Por lo tanto, por
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ejemplo, alquilo (C4-Cg¢) y alquilo C1¢ se refieren a un grupo alquilo de uno a
seis atomos de carbono inclusive.

El simbolo "-" representa un enlace covalente.

El término "alquilo" se refiere a un radical monovalente de cadena lineal
o ramificada de una cadena alifatica de atomos de carbono. Los ejemplos de
grupos alquilo incluyen metilo, etilo, propilo, isopropilo, isobutilo y similares.

El término “alcoxi" se refiere a un radical monovalente, lineal o
ramificado, de una cadena alifatica saturada de atomos de carbono enlazados
a un atomo de oxigeno que esta unido a una estructura central. Los ejemplos
de grupos alcoxi incluyen metoxi, etoxi e iso-propoxi.

El término "mimético de acido carboxilico" se refiere a un mimético o
bioiséstero de un grupo acido carboxilico como se describe en "The Practice of
Medicinal Chemistry", Wermuth C.G. Ed.; Academic Press; Nueva York, 1996,
p203. Los ejemplos de miméticos de acido carboxilico adecuados incluyen,
aunque sin limitacion, -SOzH, -CH:S(0)zR’, -C(O)NHS(0):R’, -C(O)NHOH, -
C(O)NHCN, -C(O)NHR’, -CH(CF:)OH, -C(CF3)z0H, -P(O)(OH);, 1,2,5-tiadiazol-
3-ol-4-ilo, 1H-tetrazol-5-ilo, 1H-1,2,4-triazol-5-ilo, 1H-pirazol-5-o0l-3-ilo, isbxazol-
5-0l-3-ilo, isoxazol-3-ol-5-ilo, tiazolidina-2,4-diona-5-ilo, imidazolidina-2,4-diona-
5-ilo,  1H-pirrol-2,5-diona-3-ilo,  1H-imidazol-2-ol-5-ilo,  dihidropirimidina-
2,4(1H,3H)-diona-6-ilo, imidazolidina-2,4-diona-1-ilo, 1H-imidazol-5-ol-2-ilo, 1H-
pirazol-3-ol-1-ilo, 1H-pirazol-3-ol-4-ilo, 1,3,4-tiadiazol-2-o0l-5-ilo, 1,3,4-oxadiazol-
2-ol-5-ilo, 1,2,4-oxadiazol-3-ol-5-ilo, 1,2 ,4-tiadiazol-3-ol--5-ilo, oxazol-2-ol-4-ilo,
tiazol-2-ol-4-ilo, tiazol-4-ol-2-ilo, 1,2,4-oxadiazol-5-bl-3-ilo, 1,2,4-tiadiazol-5-0l-3-
ilo, 1,1-di-oxo-1,2,5-tiadiazolidin-3-ona-2-ilo, 1,1-di-oxo-1,2,5-tiadiazolidin-3-

ona-5-ilo, isotiazol-3-ol-5-ilo, 2H-1,2,3-triazol-4-ol-2-ilo, 1H-1,2,3-triazol-4-0l-1-

NO
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ilo, 1H-imidazol-2,4-diol-5-ilo, 1-ox0-2,3-dihidro-1,2,4-tiadiazol-5-ol-3-ilo, tiazol-
2,4-diol-5-ilo, oxazol-2,4-diol-5-ilo, 3,4-dihidroxifuran-2(5H)-ona-5-ilo, y 5-
hidroxi-1,2,4-tiadiazol-3(2H)-ona-2-ilo.

R’, como se usa en este documento, es -H, -alquilo (C4-C4) 0 -
cicloalquilo (C»-Ceg).

El término "cicloalquilo” se refiere a un radical carbociclico, monociclico,
no aromatico. Los ejemplos de grupos cicloalquilo incluyen ciclopropilo,
ciclobutilo, ciclopentilo, ciclohexilo. Los grupos cicloalquilo pueden estar
condensados opcionalmente con hidrocarburos aromatico tales como benceno
para formar grupos cicloalquilo condensados, tales como indanilo y similares.

El término "cicloalquileno” se refiere a un radical divalente carbociclico,
monociclico, biciclico o ftriciclico, saturado o parcialmente saturado. Los
ejemplos de grupos cicloalquileno incluyen ciclopropileno, ciclobutileno,
ciclopentileno, ciclohexileno, ciclohexen-di-ilo, octahidropentalen-di-ilo y
tricicloctilen-di-ilo. Los grupos cicloalquileno pueden estar condensados
opcionalmente con hidrocarburos aromaticos tales como benceno para formar
grupos cicloalquileno condensados, tales como indanileno y similares.

El término "perfluoroalquilo" se define en este documento como un
radical alquilo monovalente en el que cada hidrégeno esta sustituido con un
fluoro. Los ejemplos de grupos perfluoroalquilo incluyen, aunque sin limitacién,
trifluorometilo, perfluoroetilo y similares.

El término "perfluoroalcoxi" se define en este documento como un grupo
alcoxi en el que cada hidrégeno esta sustituido con un fluoro. Los ejemplos de
grupos perfluoroalcoxi incluyen, aunque sin limitacién, trifluorometoxilo,

perfluoroetoxi y similares.
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El término "radical" se refiere a un grupo de atomos que se comporta
como un solo reactante en una reaccién quimica, por ejemplo, un radical
organico es un grupo de atomos que confiere propiedades caracteristicas a un
compuesto que lo contiene, 0 que permanece sin cargar durante una serie de
reacciones, o transformaciones.

El término "sustituido" significa que un atomo de hidrégeno en una
molécula se ha sustituido con un atomo o molécula diferente. El atomo o
molécula que sustituyen al atomo de hidrégeno se denomina "sustituyente".

El término "tautémero” se refiere a compuestos organico que pueden
interconvertirse mediante una reacciéon quimica denominada tautomerizacion.
Normalmente, la reaccién implica la migracién de un atomo de hidrégeno o un
protén, acompanado de un cambio de un enlace sencillo y un doble enlace
adyacente.

Las expresiones "tratar", "tratado”, o "tratamiento" como se emplean en
este documento incluyen prevenir (por ejemplo, profilaxis), paliar, ralentizar el
progreso y curar una enfermedad, tal como obesidad, sindrome de resistencia
a la insulina, diabetes de tipo 2, o una afeccién relacionada con una
enfermedad tal como una complicacién diabética.

La expresion "cantidad terapéuticamente eficaz" significa una cantidad
de un compuesto de la presente invencidn que (i) trata o previene la
enfermedad, afeccion o trastorno particular, (ii) atenta, mejora o elimina uno o
mas sintomas de la enfermedad, afeccién o trastorno particular, o (iii) previene
o retrasa el comienzo de uno o0 mas sintomas de la enfermedad, afeccién o
trastorno particular descritos en este documento. La expresiéon

"farmacéuticamente aceptable" indica que el soporte, vehiculo, diluyente,
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excipiente(s), y/o sal designado es generalmente quimicamente y/o fisicamente
compatible con los otros ingredientes que comprenden la formulacién, y es
fisiolégicamente compatible con el destinatario del mismo.

El término "mamifero” se refiere a un animal individual que es miembro
de la clase taxonémica Mammalia. Los ejemplos de mamiferos incluyen,
aunque sin limitacién, seres humanos, perros, gatos, caballos y vacas. En la
presente invencioén, los mamiferos preferidos son seres humanos, perros y
gatos. Mas preferiblemente, el mamifero es un ser humano.

El término "sales relacionadas" como se usa en este documento significa
sales farmacéuticamente aceptables de compuestos de la presente invencion.

En la presente invencién, se prefiere, para los compuestos de férmula
(1), o para los tautébmeros de los mismos, o para las sales de dichos
compuestos o tautémeros, que (a) cada uno de R' R% R® y R* sea
independientemente H o -CHs; (b) cada uno de R™ y R* sea H; (¢) R* sea H,
F o Cl; (d) R*® sea H, F, Cl o metilo; () Z sea -CHz- 0 un enlace, y (f) R’ sea
C(O)R® o ciano.

Mas preferiblemente, Q es un enlace; A es un grupo -cicloalquileno (Cs-
C10) 0 un grupo -cicloalquenileno (C:-Cyy). Cada uno de R', R%, R® y R* es
independientemente H o -CHs; cada uno de R* y R* es H; R™® es H, F o Cl;
R* es H, F, Cl o metilo; Z es -CH:- o un enlace, y R’ es C(O)R? o ciano.

Aln mas preferiblemente, R% es H; Q es un enlace; A es un grupo -
cicloalquileno (Cs-C1s) o un grupo -cicloalquenileno (C:-C1y); cada uno de R,
R?, R y R* es independientemente H o -CH;; cada uno de R™ y R** es H; R*
es H, F, Cl o metilo; Z es -CH:z- o un enlace, y R” es C(O)R® o ciano.

Todavia mas preferiblemente A es 1,4-ciclohexileno, ciclohex-3-en-1,4-
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di-ilo, triciclo[3,2,1,0~2,4~]octilen-1,3-di-ilo u octahidropentalen-1,4-di-ilo; R* es
H; Q es un enlace; cada uno de R, R, R® y R* es independientemente H o -
CH:; cada uno de R*® y R* es H; R* es H, F, Cl o metilo; Z es -CH- 0 un
enlace, y R” es C(O)R® o ciano.

Mas preferiblemente, los compuestos o férmula (1), los tautémeros de
los mismos, y sales de los compuestos o tautébmeros, incluyen compuestos que

tienen la estructura de férmula (2)

g7
NH: = ~ -
O <
— L
rI—L N T RS
N=—
0 R*
RS
2
R 2)

o un tautébmero de los mismos, o una sal farmacéuticamente aceptable de
dicho compuesto o tautémero, en la que : R' es H o -CHg; R? es H 0 -CHsz; R®
es H 0 -CHs; R* es H 0 -CH3; R* es H, F, Cl o metilo; Z es-C(R**)(R*)- o un
enlace donde cada uno de R% y R®™ es independientemente -H o -alquilo (C+-
Cs4), 0 R® y R®™ tomados junto con el carbono al que estan unidos, es un -
cicloalquilo (C2-Cg); R” es C(O)R®, ciano, hidroxilo, -alcoxi (C1-Cs), -(C1-Ca)-
perfluoroalcoxi o un mimético de acido carboxilico; R® es -OR? o NHR'; R? es -

H, -alquilo (C4-C3), o -perfluoroalquilo {(C1-C4); y R'® es -H, -alquilo (C4-Cs),
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tetrazolilo o S(O)-CF;. Preferiblemente, Z es -CH:-.

En la presente invencioén, se prefiere, para los compuestos de férmula
(2), o para los tautbmeros de los mismos, o para las sales de dichos
compuestos o tautdmeros, que Z sea -CHz-.

En una realizacién preferida de los compuestos de féormula (2), o los
tautébmeros de los mismos, o las sales de dichos compuestos o tautémeros, Z
es -CH,-y R” es -C(O)NHR?,

En una segunda realizacioén preferida de los compuestos de férmula (2),
o los tautébmeros de los mismos, o las sales de dichos compuestos o
tautémeros, Z es -CHa- y R’ es -CN. Un compuesto preferido de esta
realizacion es {trans-4-[4-(4-amino-5-oxo-7,8-dihidropirimido[5,4-
f][1,4]oxazepin-6(5H)-il)fenil]ciclohexil}acetonitrilo, o un tautomero del mismo, o
una sal de dicho compuesto o tautémero.

En una tercera realizacién preferida de los compuestos de férmula (2), o
los tautdmeros de los mismos, o las sales de dichos compuestos o tautémeros,
Z es -CHa- y R” es -C(O)OH. Un compuesto preferido de esta realizacion es
acido 2-(4-(4-(4-amino-5-oxo-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il)-2-
fluorofenil)ciclohexil)acético, o un tautdbmero del mismo, o una sal de dicho
compuesto o tautémero. Otro compuesto preferido de esta realizacion es acido
{trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f][1,4]-oxazepin-6(5H)-il)fenil]
ciclohexil}acético, o un tautdmero del mismo, o una sal de dicho compuesto o
tautébmero.

En una cuarta realizacion preferida de los compuestos de formula (2), o
los tautémeros de los mismos, o las sales de dichos compuestos o tautémeros,

Zes -CHz-y R? es (R)-metilo. Para esta realizacion, es mas preferido que R’
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sea -C(O)NHR'?, -CN, o -C(O)OH. Un compuesto preferido de esta realizacién
es (trans-4-{4-[(8R)-4-amino-8-metil-5-ox0-7,8-dihidropirimido[5,4-f][1,4]
oxazepin-6(5H)-il]fenil}ciclohexil)acetonitrilo, o un tautémero del mismo, o una
sal de dicho compuesto o tautdmero. Otro compuesto preferido de esta
realizacién es acido (trans-4-{4-[(8R)-4-amino-8-metil-5-oxo-7,8-dihidropirimido-
[5,4-f][1,4]oxazepin-6(5H)-illfenil}ciclohexil)acético, o un tautdmero del mismo, o
una sal de dicho compuesto o tautébmero. Otro compuesto preferido mas de
esta realizacién es acido (R)-2-(4-(4-(4-amino-8-metil-5-ox0-7,8-dihidro-pirimido
[5,4-f][1,4]oxazepin-6(5H)-il)-2-fluorofenil)ciclohexil)acético, o un tautémero del
mismo, o una sal de dicho compuesto o tautémero.

Cuando un compuesto de férmula (I) contiene un grupo alquenilo o
alquenileno, son posibles isémeros geométricos cis/trans (o Z/E). Los isbmeros
cis/trans pueden separarse por técnicas convencionales bien conocidas por los
especialistas en la técnica, por ejemplo, cromatografia y cristalizacién
fraccionada.

Cuando los compuestos de la presente invencién contienen uno o mas
centros estereogénicos, dichos compuestos pueden resolverse en los
enantibmeros puros por métodos conocidos por los especialistas en la técnica,
por ejemplo por formacion de sales estereoisoméricas que pueden separarse,
por ejemplo, por cristalizacién; formaciéon de derivados esterecisoméricos o

complejos que pueden separarse, por ejemplo, por cristalizacién, cromatografia

gas-liquido o liquido; reaccién selectiva de un enantibmero con un reactivo

especifico para el enantibmero, por ejemplo esterificacién enzimatica; o
cromatografia gas-liquido o liquido en un entorno quiral, por ejemplo en un

soporte quiral, por ejemplo silice con un ligando quiral unido o en presencia de
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un disolvente quiral. Se entendera que cuando el estereoisbmero deseado se
convierte en otra entidad quimica por uno de los procedimientos de separacioén
descritos anteriormente, se requiere una etapa adicional para liberar la forma
enantiomérica deseada. Como alternativa, los estereoisdmeros especificos
pueden sintetizarse usando un material de partida épticamente activo, por
sintesis asimétrica usando reactivos, sustratos, catalizadores o disolventes
opticamente activos, o convirtiendo un estereoisdbmero en el otro por
transformacién asimétrica.

Ciertos compuestos de férmula (1) pueden existir en diferentes formas
conformacionales estables que pueden separarse. La asimetria torsional
debida a rotacién restringida alrededor de un enlace sencillo asimétrico, por
ejemplo debido a impedimentos estéricos o tensién del anillo, puede permitir la
separacion de diferentes conférmeros. Los compuestos de la presente
invencién incluyen adicionalmente cada isémero conformacional de los
compuestos de féormula (1) y mixtures de los mismos.

Se deduce que un solo compuesto puede presentar mas de un tipo de
isomeria. Se incluye dentro del alcance de los compuestos reivindicados en la
presente invencién todos los estereoisémeros, isbmeros geométricos y formas
tautoméricas de los compuestos de férmula (I), incluyendo compuestos que
presentan mas de un tipo de isomeria, y mezclas de uno o mas de los mismos.
Se incluyen también las sales de adicion de acidos o de bases en las que el
contraién es opticamente activo, por ejemplo, D-lactato o L-lisina, o racémico,
por ejemplo, DL-tartrato o DL-arginina.

Los compuestos de la presente invencién, y las sales de los mismos,

pueden existir en formas solvatadas y no solvatadas con disolventes



10

20

-14-

farmacéuticamente aceptables tales como agua, etanol y similares. El termino
‘solvato’ se usa en este documento para describir un complejo moleculaf que
comprende el compuesto de la invencién y una o mas moléculas de disolvente
farmacéuticamente aceptable, por ejemplo, etanol. El término ‘hidrato’ se
emplea cuando dicho disolvente es agua.

Los solvatos farmacéuticamente aceptables incluyen hidratos y otros
solvatos en los que el disolvente de cristalizacion puede estar sustituido
isotdépicamente, por ejemplo D20, dg-acetona, de-DMSO. Los compuestos de la
presente invencidén pueden existir en forma de clatratos u otros complejos.

Ciertos compuestos de formula (1) y sus sales y solvatos pueden existir
en mas de una forma cristalina. Los polimorfos de los compuestos
representadas por la féormula (1) forman parte de esta invencién y pueden
prepararse por cristalizacién de un compuesto de férmula (1) en diferentes
condiciones. Por ejemplo, usando diferentes disolventes o diferentes mezclas
de disolventes para recristalizacion; cristalizaciéon a diferentes temperaturas;
diversos modos de refrigeracioén, que varian desde refrigeracion muy rapida a
muy lenta durante la cristalizacién. Los polimorfos pueden obtenerse también
por calentamiento o fusidn de un compuesto de férmula (1) seguido de
refrigeracién gradual o rapida. La presencia de polimorfos puede determinarse
por espectroscopia RMN con sonda soélida, espectroscopia IR, calorimetria de
exploracion diferencial, difracciébn de rayos X en polvo u otras técnicas
similares.

Esta invencién también incluye compuestos marcados isotépicamente,
que son idénticos a los descritos mediante la férmula (2), pero en los que uno o

mas atomos se reemplazan por un atomo que tiene una masa atémica o
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namero masico diferente de la masa atémica o nimero masico que se
encuentra normalmente en la naturaleza. Los ejemplos de isétopos que pueden
incorporarse en compuestos de la invencion incluyen isétopos de hidrégeno,
carbono, nitrégeno, oxigeno, azufre y fluior, tales como 2H, *H, '*C, *C, "N,
%o, 0, *8, *ClI, %, ™™, y "F respectivamente. Los compuestos de la
presente invencion, y las sales farmacéuticamente aceptables de los
compuestos que contienen los isétopos mencionados anteriormente y/o otros
is6topos de otros atomos estan dentro del alcance de esta invencion. Ciertos
compuestos marcados isotépicamente de la presente invencién, por ejemplo
aquellos en los que se incorporan isétopos radiactivos tales como *Hy '*C, son
atiles en los ensayos de distribuciéon de farmacos y/o sustratos en tejidos. Los
isotopos tritiados (es decir, *H), y carbono-14 (es decir, 'C), se prefieren
particularmente por su facilidad de preparaciéon y detectabilidad. Ademas, la
sustituciéon con isétopos mas pesados tales como deuterio (es decir, 2H), puede
producir ciertas ventajas terapéuticas producidas por una mayor estabilidad
metabdlica, por ejemplo un aumento de la semi-vida in vivo o requerimientos de
dosificacién reducidos, e incluso puede preferirse en algunas circunstancias.
Los compuestbs marcados isotopicamente de férmula (2) de esta invencion, y
las sales de los mismos pueden prepararse generalmente realizando los
procedimientos descritos en los esquemas y/o en los Ejemplos a continuacion,
sustituyendo un reactivo marcado isotopicamente facilmente disponible por un
reactivo marcado no isotépical:nente.

Las sales farmacéuticamente aceptables, como se usa en este
documento en relacién con los compuestos de la presente invencion, incluyen

sales inorganicas y organicas farmacéuticamente aceptables de dicho
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compuesto. Estas sales pueden prepararse in situ durante el aislamiento y
purificacién final de un compuesto, o haciendo reaccionar por separado al
compuesto o un profarmaco del mismo, con un acido organico o inorganico
adecuado y aislar la sal formada de esta manera. Las sales representativas
incluyen, aunque sin limitacién, las sales acetato, aspartato, benzoato, besilato,
bicarbonato, dimesilato, difosfato, bisulfato, bitartrato, bromuro, camsilato,
carbonato, cloruro, citrato, edisilato, esilato, fumarato, gluceptato,
hemifumarato, brombhidrato, clorhidrato, isetionato, lactato, malato, maleato,
mesilato, napsilato, nitrato, oxalato, palmitato, pamoato, fosfato, sacarato,
estearato, succinato, sulfato, tartrato, tosilato y trifluoroacetato.

Estas pueden incluir también cationes basados en metales alcalinos y

~ alcalinotérreos, tales como sodio, litio, potasio, calcio, magnesio y similares, asi

como amonio no téxico, amonio cuaternario, y cationes amina incluyendo,
aunque sin limitacion, amonio, tetrametilamonio, tetraetilamonio, metilamina,

dimetilamina, trimetilamina, trietilamina, etilamina, dietilamina y similares. Para

ejemplos adicional véase, por ejemplo, Berge, et al., J. Pharm. Sci., 66, 1-19,

(1977) y "Handbook of Pharmaceutical Salts: Properties, Seleccién, and Use"
de Stahl y Wermuth (Wiley-VCH, Weinheim, Alemania, 2002).

Los compuestos de la presente invencién pueden aislarse y usarse per
se o en forma de sus sales farmacéuticamente aceptables. De acuerdo con la
presente invencion, los compuestos con multiples atomos de nitrégeno basicos
pueden formar sales con diversos nimeros de equivalentes ("eq.") de acido.
Los médicos practicantes entenderan que todas estas sales estan dentro del
alcance de la presente invencion.

La presente invencién incluye adicionalmente profarmacos de los
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compuestos de férmula (1). Un profarmaco de un compuesto de férmula (1)
puede ser uno formado de manera convencional con un grupo funcional del
compuesto, tal como con un grupo amino, hidroxi o carboxi. El término
"profarmaco” significa un compuesto que se transforma in vivo para producir un
compuesto de fc'mm-lla (1) o una sal farmacéuticamente aceptable del
compuesto. La transformacion puede ocurrir por diversos mecanismos, tales
como por hidrélisis en sangre. Un andlisis del uso de profarmacos se
proporciona en T. Higuchi y W. Stella, "Pro-drugs as Novel Delivery Systems",
Vol. 14 del A.C.S. Symposium Series, y en Bioreversible Carriers in Drug
Design, ed. Edward B. Roche, American Pharmaceutical Association and
Pergamon Press, 1987.

Por ejemplo, como todos los compuestos de la presente invencion
incorporan un grupo funcional amina, un profarmaco puede formarse por
sustitucién de un atomo de hidrégeno en el grupo amina con un grupo tal como
R-carbonilo, RO-carbonilo, NRR'-carbonilo donde cada uno de R y R' es
independientemente alquilo (C1-C1g), cicloalquilo (Cz-C7), bencilo, o R-carbonilo
es un o-aminoacilo natural o w-aminoacilo natural-a-aminoacilo natural, -
C(OH)C(0)OY’ en la que Y’ es H, alquilo (C4-C¢)o bencilo, -C(OYy)Y1 en la que
Y5 es alquilo (C4-C,) e Y, es alquilo (C4-Ce), carboxialquilo (C4-Ce¢), aminoalquilo
(C1-C4) 0 mono-N- o di-N,N-(C+-Cg)alquilaminoalquilo, -C(Y2)Y: en la que Y2 es
H o metilo y Y3 es mono-N- o di-N,N-(C4-Cg)alquilamino, morfolino, piperidin-1-
ilo o pirrolidin-1-ilo.

Analogamente, si un compuesto de la presente invencion contiene un
grupo funcional alcohol, un profarmaco puede formarse por la sustitucion del

atomo de hidrégeno del grupo alcohol con un grupo tal como alcanoiloxi (C+-
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Ce)-metilo, 1-(alcanoiloxi (C+-Cg))etilo, 1-metil-1-(alcanoiloxi (C4-Cg))etilo, alcoxi
(C1-Ce) carboniloximetilo, N-alcoxi (C4-Cs) carbonilaminometilo, succinoilo,
alcanoilo (C4-Cg¢), w@-aminoalcanoilo (C4-C4), arilacilo y «-aminoacilo, o a-
aminoacil-c-aminoacilo, donde cada grupo a-aminoacilo se selecciona
independientemente entre los L-aminoacidos de origen natural, P(O)(OH),, -
P(O)(O)alquil (C4-Cg))> o glicosilo (el radical resultante de la retirada de un
grupo hidroxilo de la forma hemiacetal de un carbohidrato).

Si un compuesto de la presente invencién contiene un grupo funcional
acido carboxilico, un profarmaco puede comprender un éster formado por la
sustitucién del atomo de hidrégeno del grupo acido con un grupo tal como
alquilo (C4-Cg), alcanoil (C2-C2) oximetilo, 1-(alcanoiloxi)etilo que tiene de 4 a 9
atomos de carbono, 1-metil-1-(alcanoiloxi)-etilo que tiene de 5 a 10 atomos de
carbono, alcoxicarboniloximetilo que tiene de 3 a 6 atomos de carbono, 1-
(alcoxicarbonil-oxi)etilo que tiene de 4 a 7 atomos de carbono, 1-metil-1-
(alcoxicarboniloxi)-etilo que tiene de 5 a 8 atomos de carbono, N-
(alcoxicarbonil)aminometilo que tiene de 3 a 9 atomos de carbono, 1-(N-
(alcoxicarbonil)amino)etilo que tiene de 4 a 10 atomos de carbono, 3-ftalidilo, 4-
crotonolactonilo, gamma-butirolacton-4-ilo, di-N,N-alquil (C4-Cz)aminoalquilo
(C-Cz) (tal como p-dimetilaminoetilo), carbamoil-alquilo (C4-Cz), N,N-dialquil
(C4-Cz)carbamoil-alquilo (C4-Cz) y piperidin-, pirrolidin- o morfolin alquilo (C--
Ca).

Sintesis

En general, los compuestos de férmula (1) de esta invencién pueden

prepararse por procedimientos que incluyen procedimientos conocidos en las

técnicas quimicas, particularmente a la luz de la descripcidén contenida en este
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documento. Ciertos procesos para la fabricacién de los compuestos de férmula
(1) de esta invenciéon se ilustran mediante los siguientes esquemas de
reaccién. Otros procedimientos se describen en la seccién experimental.
Algunos de los compuestos de partida para las reacciones descritas en los
esquemas y Ejemplos se preparan como se ilustra en este documento.

En los Esquemas 1, 3 y 4 a continuacién, se representan procedimientos

generalizados para preparar los compuestos de férmula (1).
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En el Esquema 1, haluro/sulfonatos de arilo 1-1 pueden prepararse
comenzando con materiales de partida disponible en el mercado y usando
técnicas de sintesis generales conocidas por los especialistas en la técnica. Se

proporciona soporte adicional para la preparacién de intermedios tales como 1-
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1, en los que X es un haluro u OSO:R, en la Patente de Estados Unidos N°
7.244.727, expedida el 17 de julio de 2007, cuyos contenidos se incorporan a
este documento, por referencia, en su totalidad. El compuesto 1-2 se preparé
por el procedimiento de C. Palomo et al., Sintesis of p-Lactam Scaffolds for

Ditopic Peptidomimetics, Organic Letters (2007), 9(1), paginas 101-104. Los

compuestos 1-1 y 1-2 pueden acoplarse usando un catalizador metalico, tal
como paladio o cobre para formar el compuesto 1-3. Mas especificamente, 1-1
y 1-2 se calientan a una temperatura entre 80°C y 130°C en un disolvente, tal
como tolueno, con carbonato de cesio, acetato de paladio y 2-diciclohexil
fosfino-2',4',6'-triisopropilbifenilo (X-PHOS) en atmoésfera de nitrégeno durante
aproximadamente 15-20 horas para formar el compuesto 1-3.

El compuesto 1-3 se acila con 1-4 usando condiciones y reactivos
conocidos por el artesano especialista (utilizando una base moderada, tal como
trietilamina o piridina) para dar el compuesto 1-5. El compuesto 1-4 se prepara
por el procedimiento de Tarasov, Evgeniy V.; Henckens, Anja; Ceulemans, Erik;
Dehaen, Wim. Una sintesis total corta de cerpegina por reaccién de hetero-
cicloadiciéon de Diels-Alder intramolecular de una pirimidina unida a acetileno.
Synlett (2000), (5), 625-626. El grupo protector (Pg) presente en el compuesto
1-5 puede retirarlo un especialista en la técnica, utilizando las condiciones
mencionadas en Greene’s Protective Groups in Organic Synthesis, 4* Ed., P.
G. MWuts y T. W. Greene, Wiley-Interscience para dar el compuesto 1-6. En el
caso de que Pg = t-butildimetil-sililo, la desproteccién puede realizarse en un
intervalo de condiciones incluyendo condiciones basadas en acido y en
fluoruro. Las condiciones preferidas cuando Pg es t-butildimetilsililo son acido

clorhidrico acuoso diluido en metanol a temperatura ambiente durante 2-10
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horas. La ciclacién del compuesto 1-6 para dar el compuesto 1-7 puede
realizarse utilizando un amplio intervalo de condiciones basicas, incluyendo
organico (por ejemplo, trietilamina) e inorganico (por ejemplo, carbonato
potasico) como las bases, en un disolvente aprético a de 20°C a 120°C para
proporcionar la estructura de lactama ciclica 1-7. Las condiciones preferidas
para esta ciclacién son trietilamina en acetonitrilo a de 40°C a 120°C durante 4-
16 horas. La aminacién del compuesto 1-7 puede realizarse con amoniaco en
un intervalo de disolventes apréticos o préticos a de 0°C a 100°C durante 4-20
horas. Las condiciones preferidas son amoniaco en p-dioxano a temperatura
ambiente durante 4 a 24 horas.

Los compuestos de férmula (1), que contienen una funcionalidad éster
carboxilico, puede hidrolizarse al acido carboxilico correspondiente utilizando
condiciones de hidrélisis catalizada por base o acido como se conoce en la
técnica. Un procedimiento de hidrélisis preferido es tratar un compuesto (1) con
hidroxido de litio acuoso en un disolvente organico a de 20°C a 100°C durante

de 1 a 10 horas.
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Esquema 1 (continuacion)
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El compuesto 1B puede formarse a través de una reaccién de
acoplamiento peptidico entre el compuesto 1A y el amoniaco. El compuesto 1B
5 puede usarse para formar el compuesto 1C por deshidratacién de amida. La
deshidratacion puede realizarse tratando la amida con SOCI., POCI-, PClg, p-
TosCl/piridina, Tf.O/piridina o con el reactivo de Vilsmeier junto con una base
organica o inorganica. El reactivo de Vilsmeier puede prepararse haciendo
reaccionar dimetilformamida (DMF) con cloruro de oxalilo en acetonitrilo,
10 diclorometano, cloroformo, dioxano, tetrahidrofurano (THF), o éter dietilico. En
un procedimiento general, el reactivo de Vilsmeier se forma en el disolvente

deseado, por ejemplo, a una temperatura entre 0°C y temperatura ambiente. La
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formacién normalmente se completara en 5-15 minutos. En una realizacion
preferida una solucién de la amida en el disolvente deseado se afade gota a
gota al reactivo de Vilsmeier a una temperatura entre 0°C y temperatura
ambiente. La adicion normalmente se completara en 10-20 minutos. Para la
5 formacién del nitrilo, se afiaden dos equivalentes de una base. Preferiblemente,
se usa una base organica, por ejemplo piridina o trietilamina (TEA). Las bases

inorganicas también pueden ser eficaces.

Esquema 2
o_.0 >< H
P (H2C) (CHy)
~ -Br (H-CY (CH-), ml 21”) P

(
| ] + T —_— HO
Br” I
O
2-1 2-2 2-3
Br

i it
m(Hzc)JL(CHz)n m(Hzc)\ (CH2)n
Br Br
2-5 2-4
10 En el Esquema 2, las cetonas (2-5) que son el equivalente del

compuesto 1-1 del Esquema 1, en el que cada uno de m y n es
independientemente 1, 2 6 3, pueden prepararse utilizando el procedimiento de

Zang, Y.; Schuster, G.,, J. Org. Chem. 1994, 59, 1855-62. Las dionas
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monoprotegidas (2-2) pueden prepararse usando los procedimientos de
Alonso, F.; et al.,, Tetrahedron, 1995, 51(37), 10259-80, Crich, D.; Fortt, S.
Tetrahedron, 1989, 45(20), 6581-98, o Lee, S.; Fuchs, P., J. Amer. Chem. Soc.,
2002, 124, 13978-9.

Esquema 3
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En el Esquema 3, el compuesto 1-5, y los analogos del mismos, pueden
prepararse a partir de los compuestos 3-1 y 3-2 como se describe en la

siguiente Preparacién 4 y a través de procedimientos conocidos en la técnica.

Esquema 3A
0o 0
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+
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3A-6 .
5 3-1

En el Esquema 3A, el compuesto 3-1, y los analogos del mismo, pueden
prepararse a partir del compuesto 3A-1 y 3A-6 como se describe en la siguiente
Preparacion 4A y a través de procedimientos conocidos en la técnica.

Como alternativa, en el Esquema 4, los compuestos de férmula (1)

10 pueden prepararse también a partir del compuesto 4-7, que se prepara por el

procedimiento del Esquema 3 anterior, mediante procedimientos conocidos en



la técnica.

Esquema 4
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Una composicién farmacéutica de la presente invencién comprende una
cantidad terapéuticamente eficaz de un compuesto de férmula (1) o una sal
farmacéuticamente aceptable del mismo, y un soporte, vehiculo, diluyente o
excipiente farmacéuticamente aceptable. Una composicion farmacéutica
preferida de la presente invencién comprende una cantidad terapéuticamente
eficaz de un compuesto de formula (2), o una sal farmacéuticamente aceptable
del mismo, y un soporte, vehiculo, diluyente o excipiente farmacéuticamente
aceptable. Aun mas preferiblemente, la composiciéon farmacéutica contiene
{trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-
il)fenil]ciclohexil}-acetonitrilo 0 una sal farmacéuticamente aceptable del mismo,
acido 2-(4-(4-(4-amino-5-oxo-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il)-2-
fluorofenil)-ciclohexil)acético o una sal farmacéuticamente aceptable del mismo,
acido {trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f][1,4]-oxazepin-6(5H)-
ifenil]-ciclohexil}acético o una sal farmacéuticamente aceptable del mismo,
(trans-4-{4-[(8R)-4-amino-8-metil-5-ox0-7,8-dihidropirimido[5,4-f][ 1,4]oxazepin-
6(5H)-iljfenil}ciclohexil)acetonitrilo o una sal farmacéuticamente aceptable del
mismos, acido (trans—4-{4-[(8R)—4-amino-8-meti|—5-oxo-7,8-dihidropifimido[5,4-
fl-[1,4]oxazepin-6(5H)-il)fenil}ciclohexil)acético o una sal farmacéuticamente
aceptable del mismo, o acido (R)-2-(4-(4-(4-amino-8-metil-5-oxo-7,8-dihidro-
pirimido [5,4-f][1,4]oxazepin-6(5H)-il)-2-fluorofenil)-ciclohexil)acético o una sal
farmacéuticamente aceptable del mismo; y un soporte, vehiculo, diluyente o
excipiente farmacéuticamente aceptable.

Las composiciones farmacéuticas formadas combinando los compuestos
de esta invencion y los soportes, vehiculos o diluyentes farmacéuticamente

aceptables se administran entonces faciimente en diversas formas de
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dosificacién tales como comprimidos, polvos, grageas, jarabes, soluciones
inyectables y similares. Estas composiciones farmacéuticas pueden contener,
si se desea, ingredientes adicionales tales como aromatizantes, aglutinantes,
excipientes y similares.

Por lo tanto, para los fines de administraciéon oral, pueden emplearse
comprimidos que contienen diversos excipientes tales como citrato soédico,
carbonato calcico y/o fosfato calcico, junto con diversos disgregantes tales
como almidén, acido alginico y/o ciertos silicatos complejos, junto con agentes
aglutinantes tales como polivinilpirrolidona, sacarosa, gelatina y/o goma
arabiga. Ademas, los agentes lubricantes tales como estearato de magnesio,
lauril sulfato sédico y talco a menudo son utiles con el fin de formar
comprimidos. Pueden emplearse composiciones sélidas de un tipo similar
como cargas en capsulas de gelatinas llenas duras y blandas. Los materiales
preferidos para esto incluyen lactosa o azlcar de la leche y polietilenglicoles de
alto peso molecular. Cuando se desean suspensiones acuosas o elixires para
administracion oral, el agente farmacéutico activo en su interior puede
combinarse con diversos aromatizantes o agentes aromatizantes, materia
colorante o tintes y, si se desea, agentes emulsionantes o de suspension, junto
con diluyentes tales como agua, etanol, propilenglicol, glicerina y/o
combinaciones de los mismos.

Para administracién parenteral, pueden emplearse soluciones de los
compuestos o composiciones de esta invenciéon en aceite de sésamo o de
cacahuete, propilenglicol acuoso, o en soluciones acuosas estériles. Dichas
soluciones acuosas deben tamponarse adecuadamente si fuera necesario y el

diluyente liquido primero se hace isotdnico con suficiente solucién salina o
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glucosa. Estas soluciones acuosas particulares son especialmente adecuadas
para administracion intravenosa, intramuscular, subcutanea e intraperitoneal.
En relacion con esto, los medios acuosos estériles empleados son todos
facilmente disponible por técnicas convencionales conocidas por los
especialistas en la técnica.

Para administracion intranasal o administracion por inhalacién, los
compuestos o composiciones de la invencién se suministran convenientemente
en forma de una solucién o suspension desde un recipiente pulverizador con
bomba que el paciente estruja o bombea o en forma de presentacién de
pulverizacién en aerosol desde un recipiente presurizado o nebulizador, con el
uso de un propulsor adecuado, por ejemplo, diclorodifluorometano,
triclorofluorometano, diclorotetrafluoroetano, diéxido de carbono u otro gas
adecuado. En el caso de un aerosol presurizado, la dosificacién unitaria puede
determinarse proporcionando una valvula para suministrar la cantidad medida.
El recipiente presurizado o nebulizador puede contener una solucién o
suspensiéon de un compuesto de esta invencién. Las capsulas y cartuchos
(hechos, por ejemplo, de gelatina) para usar en un inhalador o insuflador
pueden formularse de forma que contengan una mezcla en polvo de un
compuesto o compuestos de la invencién y una base en polvo adecuada tal
como lactosa o almidén.

Los procedimientos de preparacion de las diversas composiciones
farmacéuticas con una cierta cantidad de ingrediente activo se conocen, o
resultaran evidentes a la luz de la descripcién, para los especialistas en esta
técnica. Para ejemplos de procedimientos de preparacién de composiciones

farmacéuticas, véase Remington's Pharmaceutical Sciences, Mack Publishing
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Company, Easton, Pa., 192 Edicién (1995).

En otro aspecto, la invencion se refiere a una composicion farmacéutica,
que comprende una cantidad terapéuticamente eficaz de un primer compuesto
de férmula (1), o una sal farmacéuticamente aceptable del compuesto; un
segundo compuesto que es un agente antidiabético seleccionado entre insulina
y analogos de insulina; insulinotropina; biguanidas; antagonistas o, e
imidazolinas; glitazonas; inhibidores de la aldosa reductasa; inhibidores de la
glucégeno fosforilasa; inhibidores de la sorbitol deshidrogenasa; inhibidores de
la oxidacién de acidos grasos; inhibidores de la «-glucosidasa; agonistas f;
inhibidores de la fosfodiesterasa; agentes reductores del nivel de lipidos;
agentes antiobesidad; vanadato y complejos de vanadio y complejos de
peroxovanadio; antagonistas de amilina; antagonistas de glucagon,
secretagogos de la hormona del crecimiento; inhibidores de la
gluconeogénesis; analogos de somatostatina; agentes antilipoliticos; un
profarmaco de los agentes antidiabéticos, o una sal farmacéuticamente
aceptable de los agentes antidiabéticos y los profarmacos.

En otro aspecto, la invencion se refiere a un kit que comprende: una
primera forma de dosificacion que comprende un compuesto de formula (1), o
una sal farmacéuticamente aceptable del compuesto; y una segunda forma de
dosificacién que comprende un agente antidiabético seleccionado entre insulina
y andlogos de insulina; insulinotropina; biguanidas; antagonistas > e
imidazolinas; glitazonas; inhibidores de la aldosa reductasa; inhibidores de la
glucégeno fosforilasa; inhibidores de la sorbitol deshidrogenasa; inhibidores de

la oxidacion de acidos grasos; inhibidores de la w-glucosidasa; agonistas f;

inhibidores de la fosfodiesterasa; agentes reductores del nivel de lipidos;
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agentes antiobesidad; vanadato y complejos de vanadio y complejos de
peroxovanadio; antagonistas de amilina; antagonistas de glucagén;
secretagogos de la hormona del crecimiento; inhibidores de Ila
gluconeogénesié; analogos de somatostatina; agentes antilipoliticos;
profarmacos de los agentes antidiabéticos, o sales farmacéuticamente
aceptables de los agentes antidiabéticos y el profarmaco; y un recipiente para
contener dicha primera dosificaciéon (a) y dicha segunda dosificacién (b). En
una realizacion preferida del kit, ambas primera y segunda formas de
dosificacion comprenden independientemente un soporte o diluyente
farmacéuticamente aceptable.

En otro aspecto, la invencion se refiere a un procedimiento para inhibir
DGAT-I que comprende administrar a un mamifero una cantidad inhibidora de
un compuesto de férmula (1), o una sal farmacéuticamente aceptable del
compuesto, solo o junto con un agente antidiabético, como se ha descrito
anteriormente.

En otro aspecto, la invencién se refiere a un procedimiento para tratar
una afeccién mediada por la inhibicién de DGAT-1 que comprende administrar
a un mamifero que necesite dicho tratamiento una cantidad terapéuticamente
eficaz de un compuesto de féormula (1), o una sal farmacéuticamente aceptable
del compuesto, solo o junto con un agente antidiabético, como se ha descrito
anteriormente.

En la presente invencion, tipicamente, la afeccioén tratada es diabetes de
tipo 2, sindrome de resistencia é la insulina u obesidad. Preferiblemente, la
afeccion se trata administrando un compuesto de férmula (2), o una sal

farmacéuticamente aceptable del mismo. Mas preferiblemente, la afeccién se
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trata administrando uno de los siguientes compuestos, o sales
farmacéuticamente aceptables de los mismos: {trans-4-[4-(4-amino-5-oxo-7,8-
dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-acetonitrilo, acido 2-
(4-(4-(4-amino-5-oxo-7,8-dihidro-pirimido[5,4-f][1,4]oxazepin-6(5H)-il)-2-
fluorofenil)-ciclohexil)acético, acido {trans-4-[4-(4-amino-5-ox0-7,8-
dihidropirimido[5,4-f][1,4]-oxazepin-6(5H)-il)fenil]-ciclohexil}acético, (trans-4-{4-
[(8R)-4-amino-8-metil-5-ox0-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-
ilffenil}ciclohexil)acetonitrilo, acido (trans-4-{4-[(8R)-4-amino-8-metil-5-oxo-7,8-
dihidropirimido[5,4-f]-[1,4]oxazepin-6(5H)-ilfenil}ciclohexil)acético, o acido (R)-
2-(4-(4-(4-amino-8-metil-5-ox0-7,8-dihidro-pirimido[5,4-f][1,4]oxazepin-6(5H)-il)-
2-fluorofenil)-ciclohexil)acético.

Preferiblemente, el mamifero tratado es un ser humano.

En una realizacién alternativa, la afeccién tratada es tolerancia alterada
a la glucosa, hiperglucemia, complicaciones diabéticas tales como cataratas
diabéticas, neuropatia diabética, nefropatia diabética, retinopatia diabética y
cardiomiopatia diabética, anorexia nerviosa, bulimia, caquexia, hiperuricemia,
hiperinsulinemia, hipercolesterolemia, hiperlipidemia, dislipidemia, dislipidemia
mixta, hipertrigliceridemia, enfermedad del higado graso no alcohdlico,
aterosclerosis, arteriosclerosis, insuficiencia cardiaca aguda, insuficiencia
cardiaca congestiva, enfermedad arterial coronaria, cardiomiopatia, infarto de
miocardio, angina de pecho, hipertensién, hipotensién, apoplejia, isquemia,
lesién isquémica por reperfusiéon, aneurisma, reestenosis, estenosis vascular,
tumores sélidos, cancer de piel, melanoma, linfoma, cancer de mama, cancer
de pulmén, cancer colorrectal, cancer de estémago, cancer esofagico, cancer

pancreatico, cancer de proéstata, cancer de rifién, cancer de higado, cancer de
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vejiga, cancer cervical, cancer uferino, cancer testicular y cancer ovarico.

La presente invencion también se refiere a procedimientos terapéuticos
para el tratamiento de las afecciones descritas anteriormente en un mamifero,
incluyendo un ser humano, en los que un compuesto de féormula (1) de esta
invenciéon se administra como parte de un régimen de dosificacién apropiado
disefiado para obtener los beneficios de la terapia. El régimen de dosificacion
apropiado, la cantidad de cada dosis administrada y los intervalos entre dosis
del compuesto dependeran del compuesto de féormula (1) de esta invencién que
se use, del tipo de composiciones farmacéuticas que se usen, de las
caracteristicas del sujeto que se trate y de la gravedad de las afecciones.

En general, una dosificacién eficaz para los compuestos de la presente
invencion estd en el intervalo de 0,01 mg/kg/dia a 30 mg/kg/dia,
preferiblemente 0,01 mg/kg/dia a 5 mg/kg/dia de compuesto activo en dosis
Unicas o divididas. Necesariamente, ocurrird alguna variacion en la
dosificacién, sin embargo, dependiendo de la afeccién del sujeto tratado. El
individuo responsable de la dosificacién, en cualquier caso, determinara la
dosis apropiada para el sujeto individual. Los médicos practicantes entenderan
que "kg" se refiere al peso del paciente medido en kilogramos.

Los compuestos o composiciones de esta invencién pueden
administrarse en dosis Unicas (por ejemplo, una vez al dia) o multiples o por
infusién constante. Los compuestos de esta invencién pueden administrarse
también solos o junto con soportes, vehiculos o diluyentes farmacéuticamente
aceptable, en dosis Unicas o multiples. Los soportes, vehiculos y diluyentes
farmacéuticos incluyen diluyentes sélidos inertes o cargas, soluciones acuosas

estériles y diversos disolventes organicos.

\
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Los compuestos o composiciones de la presente invenciéon pueden
administrarse a un sujeto en necesidad de tratamiento por diversas vias de
administracién convencionales, incluyfendo por via oral y parenteral, (por
ejemplo, intravenosa, subcutanea o intramedular). Ademas, |as.composiciones
farmacéuticas de esta invencion pueden administrarse por via intranasal, en
forma de supositorio, 0 usando una formulacién "instantanea", es decir,
permitiendo que la medicécién se disuelva en la boca sin necesidad de usar

agua.

EJEMPLIFICACION

Los Ejemplos mostrados a continuacién en este documento son
Unicamente con propdsitos ilustrativos. Las composiciones, procedimientos, y
diversos parametros reflejados en este documento estan destinados
Gnicamente a ejemplificar diversos aspectos y realizaciones de la invencion, y
no estan destinados a limitar el alcance de la invencién reivindicada de ninguna
manera.

Las abreviaturas usadas en la ejemplificacion se definen de la siguiente
manera:
DCM es diclorometano,
DMF es dimetilformamida,
DPPF es 1,1'-Bis(difenilfosfino)ferroceno,
EDCI es 1-¢til-3-(3-dimetilaminopropil)carbodiimida,
EtOAc es acetato de etilo,
HCI es acido clorhidrico,

HOBLt es N-hidroxibenzotriazol,
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MTHF es 2-Metiltetrahidrofurano,

TR es tiempo de retencién en minutos,

TEA es trietilamina,

TFA es acido trifluoroacético,

Tf-0 es anhidrido trifluorometanosulfénico (triflico),

THF es tetrahidrofurano, y

X-PHOS es 2-diciclohexil fosfino-2',4'6'-triisopropilbifenilo.

A menos que se indique otra cosa, todos los reactantes se obtuvieron en
el mercado.

A menos que se indique otra cosa, las purificaciones se realizaron
usando un cartucho de purificaciéon Biotage® SNAP FLASH (gel de silice).

Todas las purificaciones Combiflash®, analizadas en este documento, se
realizaron usando un sistema CombiFlash® Companion (Teledyne Isco; Lincoln,
Nebraska) utilizando columnas de silice rellenas RediSep®.

Los espectros de masas se registraron en un espectrometro Waters®
(Waters Corp.; Milford, MA) Micromass® Platform [l. A menos que se
especifique otra cosa, los espectros de masas se registraron en un
espectrometro Waters® (Milford, MA) Micromass® Platform Il.

Los desplazamientos quimicos de RMN con protén se dan en partes por
millon campo abajo de tetrametilsilano y se registraron en un espectrometro
Varian Unity de 400 MHz (megaHertzios) (Varian Inc.; Palo Alto, CA).

Los compuestos de la presente invencién, descritos en los Ejemplos 1-
48, se prepararon, o se derivaron posteriormente de un compuesto preparado,
por el procedimiento del Esquema | usando los compuestos de las

Preparaciones 1, 2, 3 6 4.
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Preparacion 1

{trans-4-[4-(4-Cloro-5-o0x0-7,8-dihidropirimido[5,4-f] [1,4] oxazepin-6-(5H)-

ilYfenillciclohexillacetato de metilo

C
N~
O NM““
\J : >7o
g N\
5 Se preparé {trans-4-[4-(4-cloro-5-oxo-7,8-dihidropirimido(5,4-f] [1,4]-

oxazepin-6-(5H)-ifeniljciclohexil}acetato de metilo como se indica a

continuacion.

/

~~Ssi—0

OO

Etapa 1. Se prepar6 (trans-4-{4-[(2-{[terc-butil(dimetil)silil]oxi}etil)amino]-
10 feniljciclohexil)acetato de metilo, mostrado anteriormente, como se indica a

continuacion.
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Se preparé [trans-4-[4-[[(trifluorometil)sulfonil]oxi]fenil] ciclohexil] acetato de
metilo, mostrado anteriormente, que se identifica como compuesto 55 en la
patente de Estados Unidos nimero 7.244.727, expedida el 17 de julio de 2007,
de acuerdo con el procedimiento descrito en este documento. Se calenté una
mezcla de [trans-4-[4-[[(trifluorometil)-sulfonil]oxi]fenil]ciclohexillacetato  de
metilo (10,1 g, 26,6 mmol), 2-{[terc-butil (dimetil)sililjoxi}etanamina (5,59 g, 31,9
mmol), que puede prepararse por diversos procedimientos incluyendo los
descritos en la American Chemical Society, 129(37), 11408-11420; 2007,
Organic Letters, 9(1), 101-104; 2007 o en Bioorganic & Medicinal Chemistry,
13(11), 3821-3839; 2005, carbonato de cesio (8,65 g, 26,6 mmol), acetato de
paladio (0,60 g, 2,66 mmol) y X-PHOS (1,27 g, 2,66 mmol) en tolueno (53 ml)
en una atmésfera de nitrégeno, en un tubo cerrado herméticamente a 120°C
durante 16 horas. La reaccion se enfrio, se diluy6 en EtOAc, se lavo con agua
(2 x) y con salmuera acuosa saturada, se sec6é sobre sulfato sédico y se
concentré para producir un aceite oscuro. La cromatografia (columna de gel de
silice de 330 g Biotage Snap Cartridge®, 0 -15% de EtOAc : heptano) produjo
(trans-4-{4-[(2-{[terc-butil(dimetil)sililjoxi}etil)-amino]fenil}ciclohexil)acetato  de
metilo en forma de un aceite amarillo claro, 6,70 g. 'H RMN (400 MHz, CDCl5):
67,02, (d, 2H), 6,61 (d, 2H), 3,80 (m, 2H), 3,64 (s, 3H), 3,20 (m, 2H), 2,37 (m,
1H), 2,24 (m, 2H), 1,85 (m, 5H), 1,44 (m, 2H), 1,13 (m, 2H), 0,87 (s, 9H), 0,04
(s, 6H). m/z = 406,4 (M+1).

Etapa 2. El [trans-4-(4-{(2-{[terc-Butil(dimetil)sililjoxi}etil)[(4,6-
dicloropirimidin-5-il)carbonillamino}fenil)ciclohexil] acetato de metilo, mostrado

mas adelante, se prepar6é como se indica a continuacion.
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A una solucién agitada y enfriada (0°C) de (trans-4-{4-[(2-{[terc-butil-
(dimetibsililjoxi}etil)amino]fenil}ciclohexil)acetato de metilo (9,7 g, 24,0 mmol),
de la Etapa 1, y TEA (3,53 ml, 25,3 mmol) en THF( 60 ml) se le afadi6 gota a
gota una solucién de cloruro de 4,6-dicloropirimidina-5-carbonilo (5,31 g, 25,1
mmol) en THF (20 ml). Después de 2 horas, la reaccién se concentrd al vacio,
se diluyé en EtOAc, se lavd con agua (3 x) y salmuera acuosa saturada, se
seco sobre sulfato sédico y se concentré al vacio, para producir un aceite, que
se llevé a la siguiente etapa sin purificacion adicional. 'H RMN (400 MHz,
CDCly): & 8,57 (s, 1H), 7,35 (d, 2H), 7,03 (d, 2H), 4,00 (ni, 2H), 3,87 (m, 2H),
3,63 (s, 3H), 2,37 (m, 1H), 2;22 (m, 2H), 1,82 (m, 5H), 1,36 (m, 2H), 1,11 (m,
2H), 0,83 (s, 9H), 0,02 (s, 6H). m/z = 580,3 (M+1).

Etapa 3. El (trans-4-{4-[[4,6-dicloropirimidin-5-il)carbonil](2-
hidroxietil)amino]fenil}ciclohexil) acetato de metilo, mostrado mas adelante, se

preparé como se indica a continuacion.
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Una soluciéon de  [trans-4-(4-{(2-{[terc-butil(dimetil)sililjoxi}etil)[(4,6-
dicloropirimidin-5-il)carbonillJamino}fenil)ciclohexillacetato de metilo (14,0 g,
24,0 mmol), de la Etapa 2, en una solucién metanélica de HCI (3 ml de HCI
acuoso concentrado HCI en 97 ml de metanol) se agité a temperatura ambiente
durante 30 minutos. El metanol se retiré al vacio, el residuo se disolvié en
EtOAc, se lavd con bicarbonato sédico acuoso saturado y salmuera acuosa
saturada, se secé sobre sulfato sédico y se concentré al vacio para producir un
aceite, que se llevé a la siguiente etapa sin purificacion adicional. '"H RMN (400
MHz, CDCl:): & 8,59 (s, 1H), 7,32 (d, 2H), 7,04 (d, 2H), 4,08 (m, 2H), 3,92 (m,
2H), 3,63 (s, 3H), 2,38 (m, 1H), 2,23 (m, 2H), 1,82 (m, 5H), 1,39 (m, 2H), 1,11
(m, 2H). m/z = 466,2 (M+1).

Etapa 4. El compuesto del titulo de la Preparacién 1 se preparé como se
indica a continuacion.

Una suspension de (trans-4-{4-[[4,6-dicloropirimidin-5-il)carbonil](2-hidroxi-
etil) amino]fenil}ciclohexil)acetato de metilo (4,78 g, 10,2 mmol, material sin
purificar de la Etapa 3) y TEA (4,15 g, 41 mmol) en acetonitrilo se agit6 a 80°C
durante 6 horas. La reaccién se enfri6, se concentr6 al vacio, se diluyé en
EtOAc, se lavoé con agua (3 x) y salmuera acuosa saturada, se secd sobre
sulfato sodico y se concentré al vacio para producir un sélido de color amarillo.

Este material se suspendié en metanol (10 ml), se filtr6, los sélidos se lavaron

U
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con metanol (2 x 3 ml) y se secaron al vacio para producir el compuesto del
titulo en forma de un sélido amarillo, 4,03 g. '"H RMN (400 MHz, CDCl:): § 8,75
(s, 1H), 7,22 (s, 4H), 4,75 (m, 2H), 4,03 (m, 2H), 3,63 (s, 3H), 2,50 (m, 1H), 2,23
(m, 2H), 1,87 (m, 5H), 1,44 (m, 2H), 1,19 (m, 2H). m/z = 430,3 (M+1).

Preparacion 2

2-((1S,4s)-4-(4-((R)-4-Cloro-8-metil-5-ox0-7,8-dihidropirimido-[5,4-

fl[1.4]loxazepin-6(5H)-il)fenil)ciclohexil)acetato de metilo

N Cl

Ly _

N\\\(g \'N__< _>——( >--u|l|l|\\ ;

El (trans)-4-(4-((R)4-cloro-8-metil-5-oxo-7,8-dihidro-pirimido[5,4-

fl[1,4]oxazepin-6(5H)-il)feniljciclohexil}acetato de metilo se prepar6 como se
indica a continuacion.

Etapa 1. El [trans-4-(4-{[(2R)-2-{[terc-butil(dimetil)sililjoxi}propil]-
amino}fenil)ciclohexil]acetato de metilo, mostrado mas adelante, se prepard

como se indica a continuacion.

e
0]
I

o)
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Una mezcla de [trans-4-[4-[[(trifluorometil)sulfonil]oxi]fenil]-ciclohexillacetato

de metilo (5,00 g, 13,1 mmol), mostrado mas adelante,

o
o
(0] I \
O\s/
N
F
F

(R)-2-(terc-butildimetilsililoxi)propan-1-amina (2,99 g, 15,8 mmol), mostrada

mas adelante,

que puede prepararse por diversos procedimientos incluyendo los descritos en
the Journal of Organic Chemistry, 72(20), 7726-7735; 2007, carbonato de cesio
(5,14 g, 15,8 mmol), acetato de paladio (310 mg, 1,32 mmol)’ y X-PHOS (627
mg, 1,32 mmol) en tolueno (100 ml) en una atmésfera de nitrégeno se calento
en un tubo cerrado herméticamente a 120°C durante 16 horas. La reaccién se
enfrié, se diluyd en EtOAc (500 ml), se lavé con agua (2x200 ml) y con
salmuera acuosa saturada, se sec6 sobre sulfato sédico y se concentré para
producir un aceite oscuro. La cromatografia (columna de 120 g de gel de silice,
3-156% de EtOAc : heptano) produjo el [trans-4-(4-{[(2R)-2-{[terc-
butil(dimetil)silil)oxi} propillamino}fenil)ciclohexillacetato de metilo en forma de

un aceite amarillo claro, 4,55 g (86%). m/z= 420,1 (M+1).
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Etapa 2. El [trans-4-(4-{[(2R)-2-{[terc-butil(dimetil)sililjoxi}propil]-[(4,6-
dicloropirimidin-5-il)carbonillJamino}fenil)ciclohexillacetato de metilo, mostrado

mas adelante, se preparé como se indica a continuacion.

Una mezcla de cloruro de 4,6-dicloropirimidina-5-carbonilo (2,27 g, 10,7
mnol), [trans-4-(4-{[(2R)-2-{[terc-butil(dimetil)sililjoxi}propil]-
amino}fenil)ciclohexillacetato de metilo (4,50 g, 10,7 mmol), de la Etapa 1, y
TEA (2,24 ml, 16,1 mmol) en THF (150 ml) se agit6 a temperatura ambiente en
una atmésfera de nitrégeno durante 14 horas. La mezcla de reacciéon se
concentré para retirar el THF. El residuo se diluyé con EtOAc (300 ml), se lavé
con agua (2x200 ml), se sec6 sobre MgSO, y se concentrd. El material en bruto
se purificd mediante una columna de 120 g de gel de silice eluida con EtOAc al
3-15% en heptano para dar [trans-4-(4-{[(2R)-2-{[terc-
butil(dimetil)sililjoxi}propil][(4,6-dicloropirimidin-5-
ihcarbonillamino}fenil)ciclohexillacetato de metilo en forma de un aceite
incoloro 4,01 g (63%). m/z= 594,2 (M+1). '"H RMN (400 MHz, cloroformo-d) & -
0,06 (s, 6 H) 0,71 (s, 9H) 0,99 - 1,14 (m, 2 H) 1,25 - 1,30 (m, 3 H) 1,30 - 1,42
(m, 2 H) 1,78 (dd, J = 28,30, 11,90 Hz, 5 H) 2,20 (d, J = 7,03 Hz, 2 H) 2,28 -
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2,39 (m, 1H) 3,64 (s,3H)3,83-3,97(m,2H)4,04-4,14(m, 1 H) 7,00 (d,J=
8,20Hz,2H) 7,19 (d, J = 8,59 Hz, 2 H) 8,53 (s, 1 H).

Etapa 3, El compuesto del titulo de la Preparacién 2 se preparé como se
indica a continuacion.

Se afadié HCI 4 M en dioxano (25 ml) a una solucién de [trans-4-(4-{[(2R)-
2-{[terc-butil(dimetil)sililjoxi}propil][(4,6-dicloropirimidin-5-
il)carbonillamino}fenil)ciclohexillacetato de metilo (3,95 g, 6,72 mmol), de la
Etapa 2, en metanol (50 ml). La mezcla se agité a 23°C durante 30 minutos. La
mezcla de reaccidon se concentré para retirar el disolvente. El residuo se
disolvié en acetonitrilo (200 ml), y después en K:CO; (1,86 g, 13,6 mmol) y a
esto se le afadieron tamices moleculares de 5 amstrong (1,0 g). La mezcla de
reaccion se agitd a 80°C durante 30 horas. A la mezcla de reaccién se le
ariadieron EtOAc (250 ml) y agua (250 ml). La capa organica se separd y se
secd sobre MgSO, y se concentré. El material en bruto se purificé mediante
una columna de 120 g de gel de silice eluida con EtOAc al 30-50% en heptano
para dar un aceite incoloro 1,85 g (61%) como el compuesto del titulo.
m/z=444,1(M+1). '"H RMN (400 MHz, cloroformo-d) & 1,09-1,23 (m, 2 H) 1,43
(d, J = 6,64 Hz, 3 H) 1,44-1,57 (m, 2 H) 1,80-1,96 (m, 5 H) 2,26 (d, J = 7,05 Hz,
2 Hj 2,44-2,55 (m, 1 H) 3,68 (s, 3 H) 3,80-3,95 (m, 2 H) 5,00-5,12 (m, 1 H) 7,29
(s,4 H)8,76 (s, 1 H).

Preparacion 3

(trans-4-{4-[(7S)-4-Cloro-7-metil-5-ox0-7,8-dihidropirimido[5,4-f][1.4]oxazepin-

6(5H)-illfenil}ciclohexil)acetato de metilo
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El compuesto (trans-4-{4-[(7S)-4-cloro-7-metil-5-ox0-7,8-dihidropirimido[5,4-
fl[1,4]oxazepin-6(5H)-illfenil}ciclohexil)acetato de metilo se preparé como se
indica a continuacion.

Etapa 1. La (S)-1-(Terc-butildimetilsililoxi)propan-2-amina, mostrada mas

adelante, se preparé como se indica a continuacion.

NH,

\Si/o\)\
2/ \

Se afiadié cloruro de terc-butildimetilsililo (22,1 g, 146 mmol) a una solucién
agitada del (S)-2-aminopropan-1-ol (10 g, 130 mmol) y TEA (23,9 ml, 172
mmol) en 325 ml de diclorometano. La mezcla heterogénea se agité a
temperatura ambiente durante 18 horas. La reaccién se diluyé en EtOAc y la
capa organica se lavdé con salmuera, después se sec6 sobre sulfato sédico y
concentré al vacio para recuperar 20,37 g de producto. '"H RMN (400 MHz,
cloroformo-d) 5 0,05 (s, 6 H) 0,89 (s, 9 H) 1,01 (d, J = 6,64 Hz, 3 H) 2,87 - 3,07
(m, 1 H) 3,18 - 3,35 (m, 1 H) 3,51 (dd, J = 9,75, 4,35 Hz, 1 H) m/z= 190,2
(M+1).

Etapa 2. El acido 2-((1S,4r)-4-(4-((S)-1-(terc-butildimetilsililoxi)propan-2-
ilamino)fenil)ciclohexil)acético, mostrado mas adelante, se preparé como se

indica a continuacion
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Una mezcla de [trans-4-(4-{[(trifluorometil)sulfonil]oxi}-
fenil)ciclohexillacetato de metilo (1 g, 3 mmol), (S)-1-(terc-butildimetilsililoxi)-
propan-2-amina (0,597 g, 3,16 mmol), acetato de paladio (ll) (0,061 g, 0,271
mmol), X-PHOS (0,125 g, 0,263 mmol) y carbonato de cesio (1,03 g, 3,16
mmol) se diluyé en 26,3 ml de tolueno. La mezcla se purgd con una corriente
de nitrégeno durante unos minutos y después se cerré firmemente. Después, la
reaccion se calenté a 120°C con agitacién durante 16 horas. Posteriormente, la
reaccion se enfrié y se diluyé con EtOAc. La mezcla organica se lavo con agua
y salmuera, se secd sobre MgSO, y se concentré. El producto se sometié a
una columna sobre silice en EtOAc al 5-20% en heptano para recuperar 0,82 g
de trans 2S-(4-(4-(1-(terc-butildimetilsililoxi)propan-2-
ilamino)fenil)ciclohexil)acetato de metilo. 'H RMN (400 MHz, cloroformo-d) &
0,03 (d,J=4,98 Hz, 6 H) 0,89 (s, 9 H) 1,05-1,19 (m, 2 H) 1,18 (d, J = 6,22 Hz,
3H)1,44 (c, J=12,44 Hz, 2 H) 1,76 - 1,93 (m, 5 H) 2,23 (d, J = 7,05 Hz, 2 H)
2,34 (t, J = 12,03 Hz, 1 H) 3,42 - 3,65 (m, 3 H) 3,67 (s, 3 H) 6,55 (d, J = 8,29
Hz, 2 H) 6,99 (d, J = 8,29 Hz, 2 H). m/z= 420,3 (M+1)

Etapa 3. ElI [trans-4-(4-{[(3S)-2-{[terc-butil(dimetil)sililjoxi}propil]-[(4,6-
dicloropirimidin-5-il)carbonilJamino}enil)ciclohexillacetato de metilo, mostrado

mas adelante, se preparé como se indica a continuacion:
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Se ariadi6é cloruro de 4,6-dicloropirimidina-5-carbonilo (0,454 g, 2,15
mmol) a una soluciéon de trans 2S-(4-(4-(1-(terc-butildimetilsililoxi)propan-2-
ilamino)fenil)ciclohexil)acetato de metilo (0,82 g, 2,0 mmol), de la Etapa 2, y
diispropiletilamina (0,418 ml, 2,4 mmol) en 4,16 ml de MTHF a 0°C y se agité
en frio durante 1,5 horas. Se afadieron agua y EtOAc y Ias capas se
separaron. La capa organica se lavé con bicarbonato sédico saturado y
salmuera, después se secd y se concentrd. El producto se sometié a una
columna sobre gel de silice en EtOAc al 10-30% en heptano para recuperar
0,95 g de producto. '"H RMN (400 MHz, cloroformo-d) & 0,06 (d, J = 4,98 Hz, 6
H) 0,90 (s, 9H)0,99-1,18 (m, 2 H) 1,17 (d, J = 6,64 Hz, 3H) 1,28 - 1,45 (m, 2
H) 1,73 - 1,94 (m, 5 H) 2,23 (d, J = 6,64 Hz, 2 H) 2,38 (t, J = 11,61 Hz, 1 H)
3,61-3,66 (m, 2 H)3,67(s,3H)4,84-503(m,1H)7,03(d,J=8,71Hz, 2H)
7,34 (s a, 2 H) 8,50 (s, 1 H). m/z= 597,2 (M+4)

Etapa 4. El [trans-4-(4-{[(3S)-2-{oxi}propil][(4,6-dicloropirimidin-5-
il)carbonillamino}fenil)ciclohexillacetato de metilo, mostrado mas adelante, se

preparé como se indica a continuacion.
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Se  agitaron [trans-4-(4-{[(3S)-2-{[terc-butil(dimetil)sililjoxi}propil][(4,6-
dicloropirimidin-5-il)carbonil]Jamino}enil)ciclohexillacetato de metilo (0,95 g, 1,6
mmol), de la Etapa 3, y 7,4 ml de HCI al 1%-metanol (3 ml de HCI acuoso al
36% y 97 ml de metanol) a temperatura ambiente y se controlé por CL-EM. La
mezcla de reaccién se concentrd para retirar el metanol. EI material en bruto se
disolvi6 en EtOAc (200 ml). La solucién de EtOAc se lavé con una solucién
acuosa de NaHCO: (2x100 ml), agua (100 ml) y salmuera (100 ml), se seco6
sobre MgSO, y se co;lcentré para recuperar 0,77 g de producto. '"H RMN (400
MHz, cloroformo-d) & 1,03 -1,17 (m, 2 H) 1,19 (d, J =7,05 Hz, 3 H) 1,29 - 1,46
(m, 2H)1,69-191 (m, 5H) 223 (,J=7,05Hz 2 H) 238 (t J=12,23 Hz, 1
H) 3,60 (dd, J = 11,61, 9,12 Hz, 1 H) 3,67 (s, 3 H) 3,78 (dd, J = 11,82, 4,35 Hz,
1H)4,85-504 (m, 1H)7,07 (d,J=8,71Hz, 2H) 733 (s a, 2H)8,52 (s, 1H)
m/z= 483,1 (M+4).

Etapa 5. El compuesto del titulo de la Preparacién 3 se prepar6é como se
indica a continuacion.

Se mezclaron [trans-4-(4-{[(3S)-2-{oxi}propil][(4,6-dicloropirimidin-5-
il)carbonil]-amino}fenil)ciclohexillJacetato de metilo (0,8 g, 1,66 mmol),
carbonato potasico (0,46 g, 3,33 mmol) y 200 mg de tamices moleculares en

41,6 ml de acetonitrilo. La mezcla se afiadié a un tubo cerrado herméticamente
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y se calentd a 80°C durante una noche. La mezcla de reaccion se concentro y
después se diluyé con EtOAc y agua. Las capas se separaron y la capa
organica se lavd con salmuera, después se seco y se concentrd. El producto se
sometié a una columna sobre silice en acetato de etilo al 40% en heptano para
recuperar 0,22 g . 'H RMN (400 MHz, cloroformo-d) & 1,06 (d, J = 7,05 Hz, 3 H)
1,10-125(m, 2 H) 1,42 -155(m, 2 H) 1,73 - 1,98 (m, 5 H) 2,26 (d, J = 6,64
Hz, 2 H) 2,41 -2,59 (m, 1 H) 3,69 (s, 3 H) 4,27 - 4,42 (m, 1 H) 4,456 -4,70 (m, 2
H) 7,17 (d, J = 8,29 Hz, 2 H) 7,30 (d, J = 8,71 Hz, 2 H) 8,76 (s, 1 H) m/z= 4440
(M+1).

Preparacion 4

2-(4-(4-(4-Cloro-5-o0x0-7.8-dihidropirimido[5,4-f][1,4] oxazepin-6(5H)-il)-3-

fluorofenil)ciclohexil)acetato de metilo
N
¢ LO
”ﬁ

El 2-(4-(4-(4-cloro-5-ox0-7,8-dihidropirimido[5,4-f][1,4] oxazepin-6(5H)-il)-3-

fluorofenil)ciclohexil)acetato de metilo, mostrado anteriormente, se preparo
como se indica a continuacion.

Etapa 1. Se afadieron 1-(bromometil)benceno (4,92 g, 28,8 mmol) y K-CO
(3,98 g, 28,8 mmol) a una solucion de 4-bromo-2-fluorofenol (5,0 g, 26 mmol)
en acetona. La mezcla de reaccién se agitdé a temperatura ambiente durante 18

horas. Se afiadieron agua (100 ml) y EtOAc (100 ml), la capa organica se
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separo, se seco6 sobre MgSO. y se concentré para dar 1-(benciloxi)-4-bromo-2-
fluorobenceno en forma de un sélido amarillo 7,06 g.
'H RMN (400 MHz, CDCL:): & 7,24-7,41(m, 5H), 7,20(m, 1H), 7,16(m, 1H),
6,82(m, 1H), 5,10(m, 2H).

Etapa 2. El 2-(4-(4-(benciloxi)-3-fluorofenil)ciclohex-3-enil) acetato de

metilo, mostrado mas adelante, se prepard como se indica a continuacién.

72 S W

Se anadieron Pd(PPhz)s (16,2 mg, 0,014 mmol) y CsCO;: (142 mg, 0,428
mmol) a una solucién de 1-(benciloxi)-4-bromo-2-fluorobenceno (130 mg, 0,464
mmol) y 2-(4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)ciclohex-3-enil)acetato
de metilo (100 mg, 0,357 mmol), mostrado mas adelante, y preparado como se

describe en la Preparacion 4A,

en THF(2 ml) en una atmésfera de nitrégeno.

La mezcla de reaccién se calent6 a reflujo con agitaciéon durante 24 horas.
La CL-EM mostré el producto deseado. La mezcla de reacciéon se enfrié, se
diluyé con EtOAc (30 ml), se lavd con agua y salmuera, se secé sobre MgSO, y

se concentro. El material en bruto se purificé por cromatografia (columna de 12

\g\/
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g de gel de silice eluida con EtOAc al 5-10% : heptano) para dar 2-(4-(4-
(benciloxi)-3-fluorofenil)ciclohex-3-enil) acetato de metilo en forma de un sélido
de color blanco (110 mg). '"H RMN (400 MHz, CDCl:): & 7,28-7,42 (m, 5H), 7,10
(dd, 1H), 7,0 (d, 1H), 6,88 (t, 1H), 6,0 (m, 1H), 5,1 (s, 2H), 3,66 (s, 3H), 2,38 (m,
2H), 2,3 (d, 2H), 2,2 (m, 1H), 2,1 (Mm,1H), 1,9 (m,2H), 1,4 (m, 1H). m/z=
355,4(M+1).

Etapa 3. ElI 2-(4-(3-fluoro-4-hidroxifenil)ciclohexil)acetato de metilo,

mostrado mas adelante, se preparé como se indica a continuacion.

—0Q
HO

F

Se disolvié 2-(4-(4-(benciloxi)-3-fluorofeniljciclohex-3-enil)acetato de metilo
(520 mg, 1,47 mmol) en etanol (15 ml) y EtOAc (15 ml). A esto se le afnadi
Pd(OH): al 20%/C (150 mg). La mezcla de reaccion se agité a 344,64 kPa (50
psi) de hidrégeno durante 20 horas. La mezcla se filtr6 a través de tierra
diatomacea (Celite®) para retirar el catalizador y después se concentré. La
purificacion se realizé por cromatografia (columna de 12 g de gel de silice
RediSep® (Teledyne ISCO, Lincoln, NEj con EtOAc al 5-10% : heptano) para
dar 2-(4-(4-(benciloxi)-3-fluorofenil)ciclohex-3-enil)acetato de metilo en forma
de un aceite incoloro (320 mg). H RMN (400 MHz, CDCl3): & 6,80-7,0(m, 3H),
5,58(d, 1H), 3,63(s, 3H), 2,24-2,5(m, 1H), 2,4, 2,2(d, 2H), 1,8(m,3H), 1,6(m,4H),
1,4(m,1H), 1,12(m,1H). m/z= 265,3 (M-1).

Etapa 4. El 2-(4-(3-fluoro-4-(trifluorometilsulfoniloxi)fenil) ciclohexil)acetato

de metilo, mostrado mas adelante, se preparé como se indica a continuacion.
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A una solucién agitada de fenol (310 mg, 1,16 mmol) y TEA (0,24 ml, 1,75
mmol) en CH:Cl: (5 ml) se le afadié gota a gota una solucién de anhidrido
triflico (413 mg, 1,46 mmol). La mezcla se agité a 0°C durante 2 horas. La

5 mezcla de reaccién se lavé con agua (x 2) y salmuera (x1), se secd sobre
NaSO4 y se filtr6. La solucién organica se concentré y se purifico por
cromatografia (columna de 12 g de gel de silice con EtOAc al 3-15% : heptano)
para dar 2-(4-(3-fluoro-4-(trifluorometilsulfoniloxi)fenil) ciclohexil)acetato de
metilo en forma de un aceite incoloro (380 mg). m/z= 397,4 (M-1).

10 Etapa 5. El 2-(4-(4-(2-(terc-butildimetilsililoxi)etilamino)-3-
fluorofenil)ciclohexil)acetato de metilo, mostrado mas adelante, se prepard

como se indica a continuacion.

NH
O\_/\/\_\|

o— O0—Si—

Una mezcla de 2-(4-(3-fluoro-4-(trifluorometilsulfoniloxi)fenil)
15 ciclohexil)acetato de metilo (190 mg, 0,477 mmol), 2-{[terc-butil(dimetil)sililjoxi}
etanamina (100 mg, 0,572 mmol), carbonato de cesio (171 mg, 0,525 mmol),

acetato de paladio (11 mg, 0,048 mmol) y (X-PHOS) (23 mg, 0,048 mmol) en
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tolueno (5 ml), en una atmésfera de nitrégeno, se calentd en un tubo cerrado
herméticamente a 120°C durante 16 horas. La reaccién se enfrid, se diluyd en
EtOAc, se lavé con agua (2 x) y con salmuera acuosa saturada, se secd sobre
sulfato sédico y se concentré para producir un aceite oscuro. La cromatografia
(columna de 12 g de gel de silice, EtOAc al 3-15% : heptano) produjo 2-(4-(4-
(2-(terc-butildimetil- sililoxi)etilamino)-3-fluorofenil)-ciclohexil)acetato de metilo
en forma de un aceite amarillo claro, 110 mg. 'H RMN (400 MHz, CDCl): § 7,2
(m,1H), 6,95 (m,1H), 6,8 (m, 1H), 3,8 (m, 2H), 3,64 (s, 3H), 3,2 (m, 2H), 2,5, 2,3
(m, 1H), 2,4, 2,2 (d, 2H), 1,85 (m, 2H), 1,64 (m, 5H), 1,4 (m,1H), 1,1 (m, 1H),
0,88 (s, 9H), 0,06 (s, 6H). m/z=424,2 (M+1).

Etapa 6. El 2-(4-(4-(N-(2-(terc-butildimetilsililoxi)etil)-4,6-dicloropirimidina-5-
carboxamido)-3-fluorofenil)ciclohexil)acetato de metilo, mostrado mas adelante,

se prepar6é como se indica a continuacion.

Cl
N O
</ \
N— N
Cl 0]
F @) \
o\ /

Una mezcla de cloruro de 4,6-dicloropirimidina-5-carbonilo (82,5 mg,
0,390), 2-(4-(4-(2-(terc-butildimetilsililoxi)etilamino)-3-fluorofenil)
ciclohexil)acetato de metilo (110 mg, 0,26 mmol) y TEA (0,054 ml, 0,39 mmol)
en THF (2 ml) se agité6 a temperatura ambiente en una atmésfera de nitrégeno

durante 14 horas. La mezcla de reaccién se concentré para retirar el THF. El
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residuo se diluyé con EtOAc, se lavé con agua, se sec6é sobre MgSO, y se
concentré. El material en bruto se purific6 mediante una columna de 12 g de
gel de silice eluida con EtOAc al 3-15% en heptano para dar 2-(4-(4-(N-(2-(terc-
butildimetilsililoxi) etil)-4,6-dicloropirimidina-5-carboxamido)-3-
fluorofenil)ciclohexil) acetato de metilo en forma de un aceite incoloro (60 mg).
m/z= 598,2 (M+1).

Etapa 7. El compuesto del titulo de la Preparacién 4 se prepar6 como se
indica a continuacion.

Se aradiéo HCI 4 M en dioxano (0,5 ml) a una solucién de 2-(4-(4-(N-(2-
(terc-butildimetilsililoxi)etil)-4,6-dicloropirimidina-5-carboxamido)-3-
fluorofenil)ciclohexil)acetato de metilo (30 mg, 0,056 mmol) en metanol (1 ml). La
mezcla se agitd a 23°C durante 30 minutos. La mezcla de reaccion se
concentré para retirar el disolvente. El residuo se disolvié en acetonitrilo (1 ml)
y a esto se le afiadié NEt; (0,05 ml). La mezcla de reaccidén se agité a 80°C
durante 18 horas. A la mezcla de reaccion se le aiadieron EtOAc (15 ml) y
agua (15 ml). La capa organica se separd, se secd sobre MgSO, y se
concentré. El material en bruto se purificé por una columna de 4 g de gel de
silice eluida con EtOAc al 30-50% en heptano para dar 2-(4-(4-(4-cloro-5-oxo-
7,8-dihidropirimido[5,4-f][1,4] oxazepin-6(5H)-il)-3-fluorofenil)ciclohexil) acetato

de metilo en forma de un aceite incoloro (20 mg). m/z=448,4(M+1).

Preparacion 4A

2-(4-(4.4.5 5-Tetrametil-1.3,2-dioxaborolan-2-il)ciclohex-3-enil)acetato de metilo
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El 2-(4-(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)ciclohex-3-enil)acetato de
metilo se preparé como se indica a continuacién.

Se suspendié NaH (9,2 g, 384 mmol, 1,5 equiv.) en THF (850 ml). Esto se
enfri6 a °C y se anadié gota a gota fosfonoacetato de trimetilo (40 ml, 277
mmol, 1,1 equiv.) manteniendo T<10°C. La mezcla después se lavé enfriando
de nuevo a 0°C y se agitd6 durante 15 min. Después se afiadi6 gota a gota el
compuesto 1 (40 g, 256 mmol, 1,0 equiv.) en THF (300 ml). La mezcla de
reaccién se agité durante una noche dejando que se calentara hasta la
temperatura ambiente. La mezcla se vertio en agua (500 ml) y se anadié EtOAc
(300 ml) y las capas se separaron. La capa acuosa se extrajo con EtOAc (400
ml). Las capas organicas combinadas se secaron (Na-SOy) y se evaporaron.
Rendimiento: 51,6 g de 2-(4-(1,3-dioxalano)ciclohexilideno)acetato de metilo;
'H RMN (CDCls, 300 MHz) 8 1,78 (c, 4H), 2,37 (t, 2H), 2,99 (t, 2H), 3,68 (s, 3H),
3,99 (s, 4H), 5,65 (s, 1H)

Se arnadi6é 2-(4-(1,3-dioxalano)ciclohexilideno)acetato de metilo (51,6 g) y
Pd al 10%/C (humedad del 50%, (5 cucharadas grandes)) a EtOAc (1 I). La
mezcla de reaccién se desgasifico y se acoplé un globo de H.. Esto se agitd
durante una noche a temperatura ambiente. La mezcla de reaccién se filtré
sobre celite y se aclardé con EtOAc. El filtrado se evapor6. Rendimiento: 51,1 g

de 2-(4-(1,3-dioxalanojciclohexil)acetato de metilo. 'H RMN (CDCls, 300 MHz)
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6 1,35 (m, 2H), 1,67 (m, 2H), 1,76 (m, 4H), 1,82 (m, 1H), 2,22 (d, 2H), 3,65 (s,
3H), 3,95 (s, 4H)

Se disolvié 2-(4-(1,3-dioxalano)ciclohexil)acetato de metilo (51,1 g, 238
mmol, 1,0 equiv.) en THF (2 I). Esto se enfridé a 0°C y se afiadi6é gota a gota HCI
2N (1,41, 2,8 mol, 12,0 equiv.) en 2,5 horas manteniendo T=0°C. La mezcla de
reacciéon se agitdé durante una noche dejando que se calentara hasta la
temperatura ambiente. Después se afnadieron agua (1 ) y EtOAc (1 I) y las
capas se separaron. La capa acuosa se extrajo con EtOAc (1 ). Las capas
organicas combinadas se lavaron con salmuera (1 I) y se secaron (Na:SO,): La
mezcla se evapord y se purificd por cromatografia en columna (silice:
EtOAc/heptano = 1/4). Rendimiento: 21,9 g, 54% (aceite transparente) de 2-(4-
oxociclohexiljacetato de mario. '"H RMN (CDCl,, 300 MHz) 5 1,50 (m, 2H), 2,16
(m, 2H), 2,36 (d, 2H), 2,38 (m, 1H), 2,39 (m, 4H), 3,71 (s, 3H)

Se disolvieron 2-(4-oxociclohexil)acetato de metilo (8,13 g, 47,9 mmol, 1,0

equiv.) y 2,-di-terc-butil-4-metilpiridina (11,3 g, 55 mmol, 1,15 equiv/.) en DCM
seco (300 ml). A la mezcla de reaccion se le afiadié gota a gota Tf.O (8,35 ml,
50 mmol, 1,05 equiv.) y se agitdé durante 2 h. La mezcla de reaccién se
transformé de naranja a verde mientras se afadia Tf.O y después se 30
minutos se formd una suspension. La suspensién se filtré y el filtrado se
evaporo. La mezcla en bruto se disolvié en DCM (200 ml) y se filtrd. El filtrado
se evaporo.
Rendimiento: 14,3 g, 99% (semi-sélido verde) de 2-(4-(trifluorometil-
sulfoniloxi)ciclohex-3-enil)acetato de metilo. '"H RMN (CDCl:, 300 MHz) & 1,92
(m, 2H), 2,18 (m, 2H), 2,31 (d, 2H), 2,36 (m, 2H), 2,42 (m, 1H), 3,65 (s, 3H),
5,74 (t, 1H)
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Se disolvieron 2-(4-(trifluorometil-sulfoniloxi)ciclohex-3-enil)acetato de\(i\7
metilo (21,9 g, 72,4 mmol, 1,0 equiv.), bis(pinacolato)diboro (16,7 g, 65,8 mmol,
0,9 equiv.), KOAc (21,5 g, 219 mmol, 3,0 equiv.) y PdClx(dppf) (1,6 g, 2,19
mmol, 0,03 equiv.) en DMSO (550 ml). La mezcla de reaccién se burbujeé a su
5 través con gas N: durante 15 min y después se calentd a 50°C y se agit6é
durante 2,5 h. A la mezcla de reaccién se le afadieron agua (400 ml) y EtOAc
(600 ml) y las capas se separaron. La capa acuosa se extrajo con EtOAc (600
ml). Las capas orgénicas combinadas se lavaron con salmuera (500 ml) y se
secaron (Na,SOy). La mezéla se evapor6 y se purificé por cromatografia en
10 columna (silice: EtOAc/heptano = 5/95). Rendimiento: 9,15 g, 45% (aceite
pardo-amarillo) de 2-(4-(4,4,55-tetrametil-1,3,2-dioxaborolan-2-il)ciclohex-3-
enil)acetato de metilo. '"H RMN
(CDCls, 300 MHz) & 1,25 (s, 12H), 1,77 (m, 2H), 1,83 (m, 1H), 2,07 (m, 1H),
2,14 (m, 1H), 2,20 {m, 2H), 2,56 (d, 2H), 3,67 (s, 3H), 6,50 (t, 1H).

15
Ejemplo 1
{trans-4-[4-(4-Amino-5-ox0-7.8-dihidropirimido[5,4-f] [1.4]oxazepin-6-(5H)-il)
fenillciclohexil} acetato de metilo
20 El compuesto {trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido  [5,4-f]

[1,4]oxazepin-6-(6H)-il)  fenillciclohexil} acetato de metilo, mostrado
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anteriormente, se preparé como se indica a continuacion.
Una soluciéon de {trans-4-[4-(4-cloro-5-oxo-7,8-dihidropirimido[5,4-f] [1,4]
oxazepin-6-(5H)-il)fenil]ciclohexil} acetato de metilo, de la Preparacién 1, (5,29
g, 12,3 mmol) en amoniaco 0,5 M en p-dioxano (120 ml) se agité a temperatura
5 ambiente durante 24 horas. La mezcla de reaccidn se concentré al vacio, se
diluyé en EtOAc (1 1), se lavé con agua y salmuera acuosa saturada, se secd
sobre sulfato sédico y se concentré al vacio para producir el compuesto del
titulo en forma de un sélido de color blanquecino, 5,04 g. '"H RMN (400 MHz,
CDCls): & 8,22 (s, 1H), 8,16 (s a, 1H), 7,23 (d, 2H), 7,16 (d, 2H), 5,75 (s a, 1H),
10 4,63 (m, 2H), 3,98 (m, 2H), 3,64 (s, 3H), 2,44 (m, 1H), 2,21 (m, 2H), 1,81 (m,
5H}), 1,42 (m, 2H), 1,10 (m, 2H). m/z = 411,3 (M+1). Clsy 34,5 nM (intervalo 30-
40 nM).

Ejemplo 2
15 Acido {Trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5.4-f][1,4]oxazepin-6(5H)-

ilYfenillciclohexillacético

(3OO0

El compuesto {trans-4-[4-(4-amino-5-0x0-7,8-dihidropirimido[5,4-f]

[1,4]oxazepin-6-(5H)-il) fenil]ciclohexil} acetato, mostrado anteriormente, se
20 preparé como se indica a continuacién.
Una solucién agitada de {trans-4-[4-(4-amino-5-oxo-7,8-dihidropirimido [5,4-

4joxazepin-o- )-I enlljcicionexily acetato de metlo ,Uo g, , mmo' ,
f1[1,4] in-6-(5H)-il) fenillciclohexil} acetato de metilo (5,05 g, 12,3 1)
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del Ejemplo 1, e hidréxido de litio acuoso 1 N (36,9 ml) en p-dioxano (96 ml) y
agua (27 ml) se agité a 50°C durante una hora. Después de un periodo de
refrigeracion, la solucidén de reaccién se ajustd a pH ~ 3,5 con acido clorhidrico
acuoso 6 N y la mezcla se concentré casi a sequedad. Este residuo se
5 suspendié en agua (40 ml) durante 1 hora, se filtré, los sélidos se lavaron con
agua (2 x 20 ml) y éter (3 x 30 ml) y se secaron al vacio para producir el
compuesto del titulo en forma de un sélido de color blanquecino, 4,58 g. 'H
RMN (400 MHz, DMSO-dg): 5 8,12 (s, 1H), 7,58 (s a, 2H) 7,21 (s, 4H), 4,56 (m,
2H), 3,92 (m, 2H), 2,42 (m, 1H), 2,08 (m, 2H), 1,75 (m, 5H), 1,42 (c, 2H), 1,05
10 (c, 2H) . m/z = 397,3 (M+1). Clsp 19,1 nM (intervalo 5,2-63,6 nM).

Ejemplo 3
Acido (trans-4-{4-[(8R)-4-amino-8-metil-5-oxo-7,8-dihidropirimido[5 4-

fll1.4loxazepin-6(5H)-illfenil}ciclohexil)acético

NH, \”/
— f

15
El compuesto acido (trans-4-{4-[(8R)-4-amino-8-metil-5-oxo-7,8-
dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il)fenil}ciclohexil)acético se prepard
como se indica a continuacion.

Una mezcla de (trans-4-{4-[(8R)-4-cloro-8-metil-5-ox0-7,8-
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dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-illfenil}ciclohexil)acetato de metilo, de
la Preparacion 2, (1,50 g, 3,38 mmol) en amonio 0,5 M en dioxano (20 ml) se
agité a 50°C, en un matraz cerrado firmemente, durante 6 horas. La mezcla de
reaccion se concentré para dar un sélido blanco, que se llevé a la siguiente
etapa sin purificacion adicional. A una solucién del sélido blanco en
THF/MeOH/agua (30 ml, 3:2:1) se le afadié LiOH (247 mg, 9,89 mmol) y
después, la solucién resultante se agitdé a 23°C durante 18 horas. A la solucién
de reaccién se le afadié una solucion de HClI 1 M para ajustar el pH a
aproximadamente 3. Se afadié i-propanol al 20% en DCM (130 ml) para
extraer la mezcla de reaccion. La capa organica se separ6é y se secO sobre
MgSO, y se concentré para dar un sélido. La purificacién se realizé por
cromatografia (80 g, columna de gel de silice) con metanol/DCM al 2-6% para
dar un sélido blanco 1210 mg (89%) como el compuesto del titulo.
m/z=411,1(M+1). "H RMN (400 MHz, METANOL-d,) § ppm 1,11 - 1,25 (m, 2 H)
1,36 (d, J = 6,64 Hz, 3H) 1,53 (c, J = 12,88 Hz, 2 H) 1,75 - 1,96 (m, 5 H) 2,21
(d, J = 7,03 Hz, 2 H) 2,46 - 2,58 (m, 1 H) 3,80 - 3,96 (m, 2 H) 4,92 - 5,03 (m, 1
H) 7,25 (d, 2 H) 7,31 (d, 2 H) 8,17 (s, 1 H). Cls; 19,3 nM (intervalo 7,0-30,4 nM).

Ejemplo 4
(Trans-4-{4-[(7 S)-4-amino-7-metil-5-oxo-7,8-dihidropirimido[5.4-f][ 1.4]oxazepin-

6(5H)-illfenil}ciclohexil)acetato de metilo
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El compuesto (trans-4-{4-[(7S)-4-amino-7-metil-5-ox0-7,8-
dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-illfenil}ciclohexil)acetato de metilo se
preparé como se indica a continuacién.

Se diluyé (trans-4-{4-[(7S)-4-cloro-7-metil-5-ox0-7,8-dihidropirimido[5,4-
f][1,4]oxazepin-6(5H)-illfenil}ciclohexil)acetato de metilo (0,22 g, 0,496 mmol),
de la Preparacién 2, en 24,8 ml de amonio 0,5 M en dioxano y se calenté a
50°C, en un vial cerrado firmemente durante cuatro horas. Después de
completarse, la reaccién se concentr6 para recuperar 0,26 g de (trans-4-{4-
[(7S)-4-amino-7-metil-5-ox0-7,8-dihidropirimido[5,4-f][ 1,4]oxazepin-6(5H)-
ilffenilo ciclohexil)acetato de metilo. '"H RMN (400 MHz, cloroformo-d) & ppm
1,04 -126 (m, 2 H)1,33(,J=7,05Hz, 3H)1,40-1,60 (m, 2 H) 1,74 - 2,04
(m, 5H) 2,26 (d, J =6,64 Hz, 2 H) 2,43 - 2,64 (m, 1 H) 3,68 (s, 3 H) 3,95 - 4,16
(m, 1H)4,46-473(m,2H) 7,10 (d, J =829 Hz, 2H) 7,29 (d, J = 8,29 Hz, 2
H) 8,22 (s, 1 H) miz= 425,1 (M+1).

Ejemplo 5
Acido (trans-4-{4-[(7S)-4-amino-7-metil-5-ox0-7,8-dihidropirimido[5.4-

fll1,4loxazepin-6(5H)-illfenilo ciclohexil)acético
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~ El compuesto acido (trans-4-{4-[(7S)-4-amino-7-metil-5-oxo0-7,8-
dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il]fenilo ciclohexil)acético se prepard
como se indica a continuacién.

Se anadié hidréxido de litio (11,3 mg, 0,472 mmol) a una solucion de (trans-
4-{4-[(7S)-4-amino-7-metil-5-ox0-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-
ilffenilo ciclohexil)acetato de metilo (50 mg, 0,12 mmol), del Ejemplo 4, en 2,76
ml de THF/metanol/agua(3:2:1) y la solucién resultante se agité a temperatura
ambiente. Después de completarse, la reaccion se acidific6 con NaOH 1 N
hasta un pH acido, y se concentré la mezcla de reaccién. Se afadieron EtOAc
y agua, y el producto se agité6 de nuevo durante dos horas. Se filtr6 y se secd
para recuperar 2,1 mg de producto. '"H RMN (400 MHz, DMSO-d¢) & ppm 0,99 -
1,19 (m, 2 H) 1,08 (d, 3 H) 1,33-1,53 (m, 2 H) 1,57 - 1,88 (m, 5 H) 2,06 (d, J =
6,65 Hz, 2 H)2,30-2,61(m, 1H)3,93-419(m, 1H)4,38-469(m,2H)7,13
(d,J=8,31Hz, 2 H) 7,26 (d, J = 8,31 Hz, 2 H) 8,07 (s, 1 H) m/z= 411,2 (M+1).
Clsp 33,9 nM.
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Ejemplo 6
Acido 2-(4-(4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il)-3-

Ly

N . pr—
T \J—\—%
ON / N v
~—" /_ h— o)
F HO

El compuesto del titulo se prepar6 como se indica a continuaciéon. Una

mezcla de 2-(4-(4-(4-cloro-5-oxo-7,8-dihidropirimido[5,4-f] [1,4]oxazepin-6(5H)-

fluorofenil)ciclohexil)acético

il)-3-fluorofenil)ciclohexil)acetato de metilo (20 mg, 0,045 mmol), de la
Preparacién 4, en amonio 0,5 M en dioxano se agité a 50°C, en un matraz
cerrado firmemente, durante 3 horas. La mezcla de reaccidén se concentrd para
dar un sélido blanco, que se llevé a la siguiente etapa sin purificacién adicional.
Se anadié LIOH (4,5 mg, 0,18 mmol) a una solucién del sélido blanco en
THF/metanol/agua (2,4 ml, 3:2:1) y la solucién resultante se agitd a 23°C
durante 16 horas. A la solucién de reaccidn se le afiadié una solucién 1 M de
HCI para ajustar el pH a aproximadamente 3. Se afadi6 i-propanol al 20% en
DCM (30 ml) para extraer la mezcla de reaccién. La capa organica se separé y
se secHd sobre MgSO, y se concentré para dar un sélido. La purificacion se
realizé por cromatografia (4 g, columna de gel de silice) con metanol/DCM al 2-
6% para dar un sélido blanco, 12 mg, como el compuesto del titulo. '"H RMN
(400 MHz, CD,OD): & 8,18 (s, 1H), 7,28 (m, 1H), 7,16 (m,2H), 4,66 (m, 2H),
3,98 (m, 2H), 2,64-2,5 (m, 1H), 2,4, 2,2 (d, 2H), 2,22 (m, 1H), 1,90 (m, 2H), 1,7
(m, 4H), 1,54 (m, 2H), 1,2 (m, 2H). M/z=415,4 (M+1). Clsy 55,5 nM (intervalo
29,1-89,6 nM).
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Los compuestos de los Ejemplos 7-16, que tienen la siguiente estructura, \

se prepararon usando los procedimientos descritos en los Ejemplos 1-4.

W
_‘\\\ \) WO\RQ

0]

Ejemplo 7 - (R' = H, R*= CHz, R*= CHa, R*=H, R’ = CH:CH3) -

5 {trans-4-[4-(4-amino-8,8-dimetil-5-oxo-7,8-dihidropirimido[5,4-f][1,4] oxazepin-
6(5H)-ihfenil]ciclohexil}acetato de etilo m/z = 453,3 (M+1) m/z = 453,3 (M+1);
Clso 183 nM

Ejemplo 8 - (R'=H, R?= CHs, R®*= CHs, R*=H, R® = H) - acido {trans-4-[4-
(4-amino-8,8-dimetil-5-oxo-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-
10 il)feniljciclohexillacético '"H RMN (400 MHz, DMSO-d¢) 5 8,18 (s, 1H), 7,59 (s a,
1H) 7,20 (m, 4H), 3,79 (m, 2H), 2,42 (m, 1H), 2,08 (m, 2H), 1,78 (m, 4H), 1,67
(m, 1H), 1,43 (m, 2H), 1,24 (s, 6H), 1,05 (m, 2H). m/z = 425,3 (M+1). Cls; 146
nM (intervalo 125,0-170,0 nM) |
Ejemplo 9 - (R'= CHz, R®= H, R*= H, R*= H, R® = CHz) - {trans-4-[4-(4-
15 amino-2-metil-5-oxo-7,8-dihidropirimido[5,4-f}[1,4]oxazepin-6(5H)-
ihfenillciclohexiljacetato de metilo. 'H RMN (400 MHz, CLOROFORMO-d) ppm
§1,04-132(m,2H)1,39-1,56 (m,2H)1,77-1,98 (m, 5H) 2,15-2,32 (m, 2
H) 2,38 (s, 0 H) 2,41 - 2,60 (m, 4 H) 3,68 (s, 3 H) 3,91 - 4,03 (m, 2 H) 4,56 -
473 (m,2H)560(sa, 1H)7,12-7,22 (m, 2 H) 7,\22 -7,36 (m, 2 H) 8,23 (s a,
20 1 H); m/z=425,3 (M+1). Clsp 239 nM
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(4-amino-2-metil-5-oxo-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-I)fenil]
ciclohexil} acético 'H RMN (400 MHz, CDCl:) § 6,98 (m, 2H) 6,85 (m, 2H), 4,43
(m, 2H), 3,78 (m, 2H), 2,20 (m, 1H), 2,08 (s, 3H), 1,90 (m, 2H), 1,59 (m, 5H),
1,20 (m, 2H), 0,83 (m, 2H). m/z = 411,4 (M+1). Clg; 59,4 nM (intervalo 49,9-
78,2 nM)

Ejemplo 11 - (R' = H, R®= CHs, R*=H, R*=H, R® = H) - acido {4-[4-(4-
Amino-8-metil-5-oxo-7,8-dihidro-5H-9-oxa-1,3,6-triaza-benzociclohepten-6-il)-
fenil]-ciclohexil}-acético. '"H RMN (400 MHz, METANOL-ds) & ppm 1,11 - 1,27
(m, 2H) 1,37 (d, J =4,98 Hz, 3 H) 1,46 - 1,62 (m, 2 H) 1,76 - 2,00 (m, 5 H) 2,21
(d, J = 5,39 Hz, 2 H) 2,45 - 2,61 (m, 1 H) 3,80 - 3,98 (m, 2 H) 4,93 - 5,05 (m, 1
H) 7,20 - 7,28 (m, 2 H) 7,29 - 7,36 (m, 2 H) 8,17 (s, 1 H) m/z = 411,4, 409,5
(M+1). Clsp 125 nM (intervalo 52,8-492,0 nM)

Ejemplo 12 - (R' = H, R?= """ICH; R*=H R*=H, R"= H) - Acido {4-[4-
((S)-4-amino-8-metil-5-ox0-7,8-dihidro-5H-9-oxa-1,3,6-triaza-benzociclohepten-
6-il)-fenil]-ciclohexil}-acético 'H RMN (400 MHz, METANOL-ds) & ppm 1,15 -
1,25 (m, 2 H) 1;37 (d, J =6,64 Hz, 3 H) 1,53 (¢, J = 12,75 Hz, 2 H) 1,77 - 1,96
(m,5H)2,21(d,J=7,03Hz, 2H)2,45-2,59 (m, 1H) 3,85-3,92 (m, 2 H) 4,94
-504(m, 1H)722-728(m,2H)728-7,35(m, 2 H) 8,17 (s, 1 H); m/z =
411,4, 409,5 (M+1). Clsp 625 nM

Ejemplo 13 - (R'= H, R*= CH.CHs, R*= H, R*=H, R® = H) - Acido {4-[4-(4-
amino-8-etil-5-oxo0-7,8-dihidro-5H-9-oxa-1,3,6-triaza-benzociclohepten-6-il)-
fenil]-ciclohexil}-acético m/z = 425,2(M+1) Clso 1330 nM (intervalo 1070-1660
nM)

Ejemplo 14 - (R'=H, R®=H, R*=H, R*= ""CH; R%=H).

3

Ejemplo 10 - (R'= CHs, R*=H, R®*=H, R*= H, R = H) - acido {trans-4-[4- \
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Acido (trans-4-{4-[(7R)-4-amino-7-metil-5-ox0-7,8-dihidropirimido[5,4-f][1,4]-
oxazepin-6(5H)-il]fenilo ciclohexilyacético '"H RMN (400 MHz, DMSO-d6) 5 ppm
1,00 - 1,16 (m, 2 H) 1,08 (d, 3 H) 1,34 - 1,52 (m, 2 H) 1,67 - 1,86 (m,5 H) 2,11
(d, J =7,06 Hz, 2 H) 2,36 - 2,45 (m, 1 H) 4,00 - 4,11 (m, 1 H) 4,44 - 4,54 (m, 1
5 H)y4,61(d,J=11,22Hz, 1H)7,14 (d, J=8,31 Hz, 2 H) 7,26 (d, J = 8,31 Hz, 2
H) 8,07 (s, 1 H), m/z = 411,2 (M+1). Clsp 24,7 nM (intervalo 20,2-36,7 nM)
Ejemplo 15 - (R' = H, R? =H, R* = H, R* = CHs, R* = H) - Acido {4-[4-(4-
amino-7-metil-5-oxo-7,8-dihidro-5H-9-oxa-1,3,6-triaza-benzociclohepten-6-il)-
fenil]-ciclohexil}-acético 'H RMN (400 MHz, METANOL-¢4) 5 ppm 1,08 - 1,34
10, (m,2H)1,26 (d, 3 H)1,45- 1,63 (m, 2H)1,76-2,01 (m, 5 H) 2,22 (d, J = 7,06
Hz, 2 H) 2,54 (t, J = 7,69 Hz, 1 H) 4,16 - 4,37 (m, 1 H) 4,65 - 4,87 (m, 2 H)
7,17(d, J = 8,31 Hz, 2 H) 7,33 (d, J = 8,31 Hz, 2 H) 8,24 (s, 1 H) m/z = 411,2
(M+1). Clsp 27,3 nM (intervalo 13,6-77,9 nM)

Ejemplo 16, mostrado mas adelante, acido {cis-4-[4-(4-aﬁ1ino-5-oxo-7,8-»

15 dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il)fenil]ciclohexil}acético

OH

Clso 18,1 nM (intervalo 16,0-20,5 nM)
Los compuestos de los Ejemplos 17-25, que tienen las siguientes
20 estructuras, preparados usando materiales de partida analogos a los usados en

el procedimiento para preparar el compuesto de la Preparaciéon 4, se

¢
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B

prepararon por el procedimiento del Esquema 1 por los procedimientos de los

Ejemplos 3y 6.

/

4

7 }%MH%

R3

Ej.

Rﬁd R.Sa
R® R* R* DGAT-1
Clso (nM)
CHs H F <621
H H ClI 582
H F <826
H H CH; 13
CH; H CHs; 148
CH: F H 30
H CHs H 1410

HO

DGAT-1
Intervalo
de Clsg
(nM)
<3-15,5
4469
<3-15,5
8,6-17,2
6,1-37,4
27,9-34,5
643-2270

Ejemplo 17 — Acido (R)-2-(4-(4-(4-amino-8-metil-5-oxo0-7,8-dihidropirimido

[5.4-f][1,4]oxazepin-6(5H)-il)-2-fluorofenil)ciclohexil)acético

(400 MHz, CD30D): & 8,18 (s, 1H), 7,38 (m, 1H),
2,0 (m,1H), 2,8,2,3

3,90 (m, 2H),

(m, 1H), 2,4, 2,2

2H), 1,54 (m, 2H),1,4 (d, 3H), 1,2 (m, 2H)

7,10 (m,2H), 4,96 (m, 1H),

(d, 2H), 1,90 (m, 2H), 1,7 (m,
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Ejemplo 18 — Acido 2-(4-(4-(4-amino-5-oxo-7,8-dihidropirimido[5,4-f][1,4]
oxazepin-6(5H)-il)-2-clorofeniljciclohexilyacético (400 MHz, CD30D): & 8,18 (s,
1H), 7,42 (m, 2H), 7,14 (m,1H), 4,66 (m, 2H), 3,98 (m, 2H), 3,0 (m,1H), 2,3 (m,
1H), 2,44, 2,2 (d, 2H), 1,95-1,42 (m, 6H), 1,2 (m, 1H)

Ejemplo 19 — Acido 2-(4-(4-(4-amino-5-oxo-7,8-dihidropirimido[5,4-f][1,4]
oxazepin-6(5H)-il)-2-fluorofenil)ciclohexil)acético (400 MHz, CD30D): & 8,18 (s,
1H), 7,38 (m, 1H), 7,1 (m,2H), 4,68 (m, 2H), 4,02 (m, 2H), 2,9 (m, 1H), 2,24 (m,
1H), 2,4, 2,2 (d, 2H), 1,90 (m, 2H), 1,7 (m, 2H), 1,54 (m, 2H), 1,2 (m, 2H)

Ejemplo 20 -~ Acido 2-(4-(4-(4-amino-5-oxo-7,8-dihidropirimido[5,4-f][1,4]
oxazepin-6(5H)-il)-2-metilfenil)ciclohexil)acético (400 MHz, CD30OD): b 8,18 (s,
1H), 7,32 (m, 1H), 7,08 (m,2H), 4,68 (m, 2H), 3,98 (m, 2H), 2,78 (m, 1H), 2,38
(s, 3H), 2,32 (m, 1H), 2,4, 2,2 (d, 2H), 1,90-1,5 (m, 7H), 1,2 (m, 7H)

Ejemplo 21 — Acido (R)-2-(4-(4-(4-amino-8-metil-5-oxo-7,8-dihidropirimido
[5,4-f][1,4]oxazepin-6(5H)-il)-2-metilfenil)ciclohexil)acético
(400 MHz, CD30D): & 8,18 (s, 1H), 7,36 (m, 1H), 7,10 (m,2H), 4,96 (m, 1H),
3,92 (m, 2H), 2,78 (m,1H), 2,34 (s, 3H), 2,3 (m, 1H), 2,5, 2,2 (d, 2H), 1,90 (m,
1H), 1,7 (m, 3H), 1,54 (m, 3H),1,38 (d, 3H), 1,2 (m, 1H)

Ejemplo 22 — Acido (R)-2-(4-(4-(4-amino-8-metil-5-oxo-7,8-dihidropirimido
[5,4-f][1,4]oxazepin-6(5H)-il)-3-fluorofenil)ciclohexil)acético
(400 MHz, CD30D): & 8,18 (s, 1H), 7,28 (m, 1H), 7,08 (m, 2H), 4,96 (m, 1H),
3,92 (m, 2H), 2,6 (m,1H), 2,4,2,2 (d, 2H), 2,3 (m, 1H), 1,90 (m, 2H), 1,7 (m,
4H),1,5 (m, 1H), 1,4 (d, 3H), 1,2 (m, 1H)

Ejemplo 23 — Acido 2-(4-(4-(4-amino-5-oxo-7,8-dihidropirimido[5,4-f][1,4]-
oxazepin-6(5H)-il)-3-metilfenil)ciclohexil)acético - 'H RMN (400 MHz,
METANOL-d3) 6 ppm 1,12 - 1,25 (m, 1 H) 1,45- 1,59 (m, 1 H) 1,62 - 1,76 (m, 3
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H) 1,88 (t, J = 15,61 Hz, 3 H) 2,22 (d, J = 3,51 Hz, 3 H) 2,26 (d, J = 3,90 Hz, 1 \
Hy 2,43 (d, J = 7,81 Hz, 2 H) 2,46 - 2,55 (m, 1 H) 3,78 - 4,05 (m, 2 H) 4,60 -
4,78 (m, 2 H) 7,07 - 7,26 (m, 3 H) 8,16 (s, 1 H); La CLEM fue 411,4( t = 2,0

min).

Ejemplos 24-25:

N NH,
7 \ o
74

5d 5

R3 R R~ HO

Ej. <*\_\ R® R* R™ DGAT-1 DGAT-1

—/ Clso(nM) Intervalo de Clsq
(nM)

24 Cis CH; H F 46 1,7-13,2

25 Trans CHs H F 12,3 10,0-17,0
Ejemplo 24 -  Acido (cis-4-{4-[(8R)-4-amino-8-metil-5-ox0-7,8-

dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il]-2-fluorofenil}ciclohexil)acético (400
MHz, CD30D): 6 8,18 (s, 1H), 7,38 (m, 1H), 7,10 (m,2H), 4,96 (m, 1H), 3,90 (m,
2H), 2,9 (m,1H), , 2,4 (d, 2H), 2,3 (m, 1H), 1,90 (m, 1H), 1,7-1,5 (m, 6H), 1,4 (d,
3H), 1,2 (m, 1H)

Ejemplo 25 - Acido (trans-4-{4-[(8R)-4-amino-8-metil-5-0x0-7,8-
dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il]-2-fluorofenil}ciclohexil)acético (400



Y*'[V“

MHz, CD30D): & 8,18 (s, 1H), 7,28 (m, 1H), 7,10 (m,2H), 4,96 (m, 1H), 3,88 (m,
2H), 2,8 (m,1H), 2,2 (d, 2H), 1,90 (m, 5H), 1,58 (c, 2H), 1,4 (d, 3H), 1,2 (m, 2H),

Ejemplo 26
5 2-{Trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f][1,4loxazepin-6(5H)-

ilfenillciclohexil}-N-(metilsulfonil)acetamida

N NH,

7 \ 0

S —

\‘ \N——< H >--ulll|l\
o} / N N ,
~— — — /"——‘—‘-O

NH
\S/
AN

pd

El compuesto 2-{trans-4-[4-(4-amino-5-oxo-7,8-dihidropirimido

[5,4-f][1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-(metilsulfonil)acetamida se
10 preparé como se indica a continuacion.

A una solucidon agitada de acido {trans-4-[4-(4-amino-5-oxo-7,8-
dihidropirimido [5,4-f][1,4Joxazepin-6(5H)-il)fenil]ciclohexil}acético (50 mg, 0,13
mmol), del Ejemplo 2 y N-metilsulfonamida (30 mg, 0,32 mmol) se le afiadieron
HOBT (29 mg, 0,19 mmol), EDCI (30 mg, 0,32 mmol) y TEA (19,1 mg, 0,19

15 mmol). Después de 18 horas, la mezcla de reaccidén se diluyé en EtOAc, se
lavé con agua, se secéd sobre sulfato sédico y se concentr6 al vacio. La
cromatografia de fase inversa produjo el producto deseado en forma de un
sélido de color blanco, 5,3 mg. 'H RMN (400 MHz, DMSO-dg): & 8,17 (s, 1H),
7,64 (s a, 2H) 7,20 (s, 4H), 4,58 (m, 2H), 3,92 (m, 2H), 3,20 (s, 3H), 2,42 (m,

20 1H), 2,17 (m, 2H), 1,73 (m, 5H), 1,40 (m, 2H), 1,05 m, 2H). m/z = 474,4 (M+1).
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Clgg 44,5nM (intervalo 34,2-75,0 nM).

Ejemplo 27
(Trans-4-{4-[(8R)-4-amino-8-metil-5-ox0-7,8-dihidropirimido[5,4-f][1,4]oxazepin-

6(5H)-illfenil}ciclohexil)acetamida

\\\\\\\\H/ NH,
(8]

El compuesto 2-((18,4s)-4-(4-((R)-4-amino-8-metil-5-oxo0-7,8-
dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il)fenil)ciclohexil)acetamida se prepard
como se indica a continuacion.

Se afnadié acido (trans-4-{4-[(8R)-4-amino-8-metil-5-ox0-7,8-
dihidropirimido[5,4-f]-[1,4]oxazepin-6(5H)-il]fenil}ciclohexil)acético (1100 mag,
2,68 mmol) , del Ejemplo 3, en DCM (20 ml) y DMF (0,02 ml). Después se
afadi6é gota a gota cloruro de oxalilo (0,47 ml, 5,36 mmol) a 0°C, y la mezcla
resultante se calenté a temperatura ambiente y se agité durante 2 horas. La
mezcla se concentré para producir un sélido de color amarillo palido (cloruro de
acilo) y se sec6 en una bomba de vacio durante 1 hora. Después, el cloruro de
acilo se disolvié en 30 ml de NHz 0,5 N en dioxano y la reaccién se agitd
durante 90 minutos. A la mezcla de reaccion se le afiadieron i-propanol al 20%

en DCM (130 ml) y agua (100 ml). La capa organica se separd y se seco sobre
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MgSO, y se concentr6 para dar un sélido. La purificacién se realiz6 por
cromatografia (80 g, columna de gel de silice) con metanol/DCM al 2-10% para
dar un sélido blanco 950 mg (87%) como el compuesto del titulo. m/z=
410,1(M+1). '"H RMN (400 MHz, METANOL-d,) 5 ppm 1,10 - 1,24 (m, 2 H) 1,36
(d,J=6,24 Hz, 3H)145-1,60 (m,2H) 1,73-1,95 (m, 5 H) 2,12 (d, J = 7,03
Hz, 2 H) 2,52 (t, J = 12,29 Hz, 1 H) 3,80 - 3,96 (m, 2 H) 4,92 - 5,03 (m, 1 H)
7,22 -7,27 (m, 2 H) 7,27 - 7,34 (m, 2 H) 8,17 (s, 1 H). Clgy 52,2 nM (intervalo
11,4-68,1 nM).

Los compuestos de los siguientes Ejemplos 28-46 se prepararon utilizando
el método de los Ejemplos 26-27, donde se forma una amida haciendo
reaccionar acido carboxilico con una amina. Los compuestos de los Ejemplos
33-44 se separaron usando cromatografia en columna de fase inversa
utilizando YMC ODS-AQ (2,0x50mm 5 pm), que es un material de carga de
fase inversa tanto con una carga de carbono altamente hidré6foba como con
una superficie hidréfila (YMC Co., Ltd., Tokyo, Japén) TFA al 0,05% en

agua como eluyente.

Ejemplo 28
(R)-2-(4-(4-(4-amino-8-metil-5-oxo0-7,8-dihidropirimido[5.4-f][1,4]oxazepin-6(5H)-

il)-2-fluorofenil)ciclohexil)acetamida
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El compuesto del titulo se prepard por los procedimientos de los Ejemplos
6y 27, '"H RMN (400 MHz, DMSO): 5 8,18 (s, 1H), 7,6 (s a, 1H), 7,34 (m, 3H),
7,20 (m,2H), 6,72 (s a, 1H), 4,9 (m, 1H), 3,82 (m, 2H), 2,87 (m,1H), 2,2 (m, 3H),

5 1,7-1,44 (m, 8H), 1,2 (d, 3H). Clsp 11,3 nM (intervalo 7,3-19,9 nM).

S oo pa

R10
& Ej. R DGAT-1 Ex. R DGAT-1 Intervalo  de
Clso Clso Clso
(nM) (nM) (nM)
20 S(O)CFs 579 30 H 317 11,4681
31 Tetrazol 183 32 CH.CH; 937  68,6-135,0

33 Ciclohexilo 111 34 ciclopentilo 64,3
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35 2-indanilo 24,9 36 t-butilo 164 65,1-394,0

37 )rgi 81,5 38 % 54,1

39 )'7’>[, 56,8 40 3, 51,5

41 Q/ 65,3 42 69,9

43 )r</\ 55,8 44 CH. 85,5 41,1-72,1

45 )T>/\ 43,5 46 i-propilo 76,§ 58,1-104
Ejemplo 29 -  2-{Trans-4-[4-(4-amino-5-oxo-7,8-dihidropirimido[5,4-

f][1,4Joxazepin-6(5H)-il)fenil]ciclohexil}-N-[(trifluorometil)sulfonil] acetamida H
RMN (400 MHz, DMSO-d;): 5 8,23 (s, 1H), 8,10 (s a, 2H) 7,22 (m, 4H), 4,62 (m,
2H), 3,99 (m, 2H), 2,40 (m, 1H), 2,01 (m, 2H), 1,71 (m, 5H), 1,39 (m, 2H), 1,00
(m, 2H). m/z = 528,4 (M+1)

Ejemplo 30 - 2-{Trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f][1,4]
oxazepin-6(5H)-ilfeniljciclohexillacetamida 'H RMN (400 MHz, DMSO-dg): §
8,17 (s, 1H), 7,59 (s a, 2H) 7,24 (é, 4H), 4,58 (m, 2H), 3,96 (m, 2H), 2,44 (m,
1H), 1,97 (m, 2H), 1,78 (m, 4H), 1,68 (m, 1H), 1,42 (m, 2H), 1,03 (m, 2H). m/z =
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396,2 (M+1)

Ejemplo 31 - 2-{Trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f]
[1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-1H-tetrazol-5-ilacetamida
'H RMN (400 MHz, DMSO-dg): & 8,17 (s, 1H), 7,63 (s a, 2H) 7,22 (m, 4H), 4,57
(m, 2H), 3,90 (m, 2H), 2,40 (m, 1H), 2,33 (m, 2H), 1,78 (m, 5H), 1,40 (m, 2H),
1,10 (m, 2H). m/z = 464,4 (M+1)

Ejemplo 32 -  2-{trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-
f][1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-etilacetamida
'H RMN (400 MHz, DMSO-d6) & ppm 8,11 (s, 1 H) 7,74 (t, J = 5,39 Hz, 1 H)
755(sa,2H)7,18-7,27 (m, 4 H) 4,49 - 457 (m, 2 H) 3,86 - 3,95 (m, 2 H) 2,94
-3,06(m,2H)2,36-2,48 (m, 1 H) 1,92 (d,J=6,64Hz, 1 H) 1,73 (t, J =9,75
Hz, 6 H) 1,32 - 1,48 (m, 2 H) 0,88 - 1,09 (m, 5 H)

Ejemplo 33 - 2-{trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f]-
[1,4]oxazepin-6(5H)-il)fenillciclohexil}-N-ciclohexilacetamida
Espectro de Masas M/Z (M +1) 478; TR = 2,843

Ejemplo 34 - 2-{trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f]-
[1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-ciclopentilacetamida
Espectro de Masas M/Z (M +1) 464, TR = 2,6

Ejemplo 35 - 2-{trans-4-(4-(4-amino-5-oxo-7,8-dihidropirimido[5,4-f]-
[1,4]oxazepin-6(5H)-il)fenil)ciclohexil}-N-2-indanil-acetamida
Espectro de Masas M/Z (M +1) 612; TR = 2,586

Ejemplo 36 - 2-{trans-4-(4-(4-amino-5-oxo-7,8-dihidropirimido[5,4-f]-
[1,4]oxazepin-6(5H)-il)fenil)ciclohexil}-N-terc-butilacetamida
Espectro de Masas M/Z (M +1) 452; TR = 2,633 ‘

Ejemplo 37 - 2-{trans-4-[4-(4-amino-5-0x0-7,8-dihidropirimido[5,4-f]-
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[1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-[(1S)-1,2,2-trimetilpropil]acetamida \
Espectro de Masas M/Z (M +1) 480; TR = 2,597

Ejemplo 38 - 2-{trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f]}-
[1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-(1,1-dimetilpropil)acetamida
Espectro de Masas M/Z (M +1) 466; TR = 2,763

Ejemplo 39 - 2-{trans-4-[4-(4-amino-5-0x0-7,8-dihidropirimido[5,4-f]-
[1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-(2,2-dimetilpropil)acetamida
Espectro de Masas M/Z (M +1) 466; TR = 2,498

Ejemplo 40 - 2-{trans-4-[4-(4-amino-5-0x0-7,8-dihidropirimido[5,4-f]-
[1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-[(2S)-2-metilbutillacetamida
Espectro de Masas M/Z (M +1) 466; TR = 2,508

Ejemplo 41 - 2-{trans-4-[4-(4-amino-5-0x0-7,8-dihidropirimido[5,4-f]-
[1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-(1-etilpropil)acetamida
Espectro de Masas M/Z (M +1) 466; TR = 2,463

Ejemplo 42 - 2-{trans-4-[4-(4-amino-5-0x0-7,8-dihidropirimido[5,4-f]-
[1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-(1,2-dimetilpropil)acetamida
Espectro de Masas M/Z (M +1) 466; TR = 2,991

Ejemplo 43 - 2-{trans-4-[4-(4-amino-5-0x0-7,8-dihidropirimido[5,4-f]-
[1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-[(1S)-1-metilbutillacetamida
Espectro de Masas M/Z (M +1) 466; TR = 2,808

Ejemplo 44 - 2-{4-[4-(4-Amino-5-0x0-7,8-dihidro-5H-9-oxa-1,3,6-triaza-
benzociclohepten-6-il)-fenil]-ciclohexil}-N-metil-acetamida 'H RMN (400 MHz,
DMSO-d;) & ppm 0,89 - 1,15 (m, 2 H) 1,30 - 1,50 (m, 2 H) 1,59 - 1,83 (m, 5 H)
1,85 - 1,98 (m, 2 H) 2,39 - 2,59 (m, 2 H) 3,02 - 3,38 (m, 3 H) 3,83 - 3,96 (m, 2
H)446-459m,2H)7,15-7,29(m, 2 H) 7,47 -7,59 (m, 2 H) 7,66 (s a, 2 H)
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8,11 (s, 1 H).

Ejemplo 45 - 2-{trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f]-
[1,4]oxazepin-6(5H)-il)fenil]ciclohexil}-N-(2-metilbutil)acetamida
Espectro de Masas M/Z (M +1) 466; TR = 2,822

Ejemplo 46
{Trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido

[5.4-f][1,4]oxazepin-6(5H)-il)fenillciclohexil} acetonitrilo

(N
N\( N o iy
o/ —<_,/> <_j,> \\\N

El compuesto {trans-4-[4-(4-amino-5-ox0-7,8-dihidropirimido

[5,4-f][1,4]oxazepin-6(5H)-il)fenil]ciclohexil} acetonitrilo se prepar6 como se
indica a continuacion.

A una suspensién agitada de 2-{trans-4-[4-(4-amino-5-oxo-7,8-
dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il)fenillciclohexillacetamida (45 mg,
0,11 mmol), del Ejemplo 30, en THF (1 ml) se le anadi6 DMF (0,002 mi) y
cloruro de oxalilo (0,05 ml, 0,6 mmol). Después de dos horas de agitaciéon a
temperatura ambiente, la reacciéon se interrumpié con bicarbonato sédico
acuoso y se extrajo con EtOAc. La capa organica se lavé con agua, se seco
sobre sulfato sadico y se concentré al vacio para producir el compuesto del
titulo en forma de un sélido de color amarillo claro, 34 mg. '"H RMN (400 MHz,

DMSO-dq): 5 8,17 (s, 1H), 7,63 (s a, 2H) 7,22 (m, 4H), 4,57 (m, 2H), 3,90 (m,
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2H), 2,43 (m, 3H), 1,78 (m, 4H), 1,63 (m, 1H), 1,43 (m, 2H), 1,08 (m, 2H). m/z = \
378,3 (M+1). Clsy 64,3 nM (intervalo 51,2-91,1 nM).

Ejemplo 47
5 (Trans-4-{4-[(8R)-4-amino-8-metil-5-0x0-7,8-dihidropirimido[5.,4-f][1,4]oxazepin-

6(5H)-illfenil}ciclohexil)acetonitrilo

1y
ﬁ, \N——<l=\ mm— l gl

\\N

El compuesto (trans-4-{4-[(8R)-4-amino-8-metil-5-ox0-7,8-

dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il]fenil}ciclohexil)acetonitrilo se prepard
10 como se indica a continuacién.

Se disolvioé acido (trans-4-{4-[(8R)-4-amino-8-metil-5-ox0-7,8-
dihidropirimido[5,4-f][1,4Joxazepin-6(5H)-ilfenil}ciclohexil)acético, del Ejemplo
27, (500 mg,1,22 mmol) en THF(12 ml) y DMF (0,01 ml, 0,12 mmol), y se
afnadi6 gota a gota cloruro de oxalilo (0,5 ml,6 mmol) a temperatura ambiente y

15 la mezcla resultante se agité a temperatura ambiente durante 2 horas. La
mezcla de reaccién se inactivdé con la adiciéon cuidadosa de una solucion de
NaHCO; y agua, y después se extrajo con EtOAc (2x100 ml). Las capas
organicas se combinaron y se lavaron con agua, se secaron sobre MgSO, y se
concentraron para dar algo de producto en bruto. El material se cromatografié

20 sobre una columna de 40 g de gel de silice con metanol al 1-5%/DCM para dar

250 mg (53%) de un sélido blanco como el compuesto del titulo. m/z = 392,2
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(M+1). "H RMN (400 MHz, cloroformo-d) 5 1,19 - 1,37 (m, 2 H) 1,42 - 1,58 (m, 5
H) 1,69 - 1,84 (m, 1 H) 1,90 - 2,05 (m, 4 H) 2,31 (d, J = 6,65 Hz, 2 H) 2,46 -
2,60 (m, 1H)3,76-3,96 (m, 2 H) 4,86 -5,00(m, 1H) 5,58 (sa, 1H)7,20(d, 2
H) 7,27 (d, 2 H) 7,99 (s a, 1 H) 8,29 (s, 1 H). Clg; 38,4 nM (intervalo 30,1-48,1
nM).

Ejemplo 48
(R)-2-(4-(4-(4-amino-8-metil-5-ox0-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-

il)-2-fluorofenil)ciclohexil)acetonitrilo

7’ \

7. )
- v\

O“

| .
"/ g
[ \

El compuesto del titulo se preparé por los procedimientos de los Ejemplos
6y 47, '"H RMN (400 MHz, CD30D): & 8,18 (s, 1H), 7,38 (m, 1H), 7,10 (m,2H),
4,96 (m, 1H), 3,90 (m, 2H), 2,84 (m,1H) , 2,6,2,4 (d, 2H), 1,96-1,66 (m, 4H), 1,4
(d, 3H), 1,28 (m, 1H), 0,88 (m, 4H). Cls; 12,9 nM (intervalo 4,5-22,2 nM).

Ejemplo 49

Acido 4-[4-(4-amino-5-ox0-7,8-dihidro-5H-9-oxa-1,3,6-triaza-henzociclohepten

-6-il)-fenill-ciclohexanocarboxilico
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NH,

A,
OO,

Se preparé por Ios procedimientos descritos en el Ejemplo 1. 'H RMN (400
MHz, DMSO-d6) & ppm 1,37 - 1,55 (m, 4 H) 1,81 (s a, 2 H) 1,99 (s a, 2 H) 2,25
(sa,2H)3,85-4,03(m,2H)4,45-4,61(m,2H)7,20-7,32 (m, 4 H) 7,58 (s, 2

5 H)8,15 (s, 1 H). m/z = 381 (M-1). Clso 7,8 nM (intervalo 5,8-10,5 nM)

Ejemplo 50
Ester metilico del Acido 4-[4-(4-amino-5-ox0-7,8-dihidro-5H-9-oxa-1,3,6-triaza-

benzociclohepten-6-il)-fenill-ciclohexanocarboxilico

NH,
N
‘Y P
Nj N ::H—\ :/‘p
N
Se prepar6 de acuerdo con los procedimientos descritos en el Ejemplo 1.
'H RMN (400 MHz, CLOROFORMO-d) & ppm 1,32 - 1,68 (m, 5 H) 1,87 - 1,98
(m, 2 H)2,03-214 (m, 2 H)2,22-238 (m, 1H)246 -258 (m, 1 H) 3,59 -
3,70 (m,2H)3,91-4,03(m,2H)455-472(m,2H)564(sa, 1H)7,10-7,30

15 (m, 4 H) 8,14 (s a, 1 H) 8,25 (s, 1 H). m/z = 397,4 (M+1). Cls, 47,3 nM (intervalo
45,2-49,5 nM)

10

Ejemplo 51
4-Amino-6-{4-[4-(1H-tetrazol-5-ilmetil)-ciclohexill-fenil}-7,8-dihidro-6 H-9-oxa-




4

1.3,6-triaza-benzociclohepten-5-ona

N_ NH:
AW:
Nz - N
! ”‘<\J’<>"'"§=N\
N_ N
N

A una solucién enfriada a 0°C y agitada de trimetilaluminio (2M en tolueno,
0,33 ml) en tolueno (0,66 ml) se le afiadieron trimetilsililazida (0,86 ml) y {trans-
5 4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-

ilYfenillciclohexil} acetonitrilo (25 mg). Esta mezcla se calent6 a 80°C durante 40
horas, se enfrid, se concentrd al vacio y se cromatografié (columna de 4 g de
gel de silice, metanol al 0-10% : cloroformo) para producir el compuesto del
titulo en forma de un sélido de color blanco, 2,8 mg. '"H RMN (400 MHz,
10 DMSO-ds) 5 ppm 0,96 - 1,28 (m, 2 H) 1,25 - 1,45 (m, 2 H) 1,62 - 1,80 (m, 5 H)
2,31-2,50 (m, 1 H)2,62-2,76 (m, 2 H) 3,85-3,95(m, 2 H)445-457 (m, 2
H)7,13-7,29 (m, 4 H) 7,55 (s a, 2 H) 8,10 (s, 1 H) m/z = 421,3 (M+1). Clg, 76,2

nM (intervalo 47,5-163 nM).
Los siguientes compuestos de la presente invencion, se prepararon como se
15 describe en los Ejemplos 52-57, o se obtuvieron a partir de compuestos
preparados, por el procedimiento del Esquema 2 usando el compuesto de la

Preparacioén 5.

Preparacion 5

20 4-Amino-6-(4-yodofenil)-7,8-dihidropirimido[5.4-f][1,.4]loxazepin-5(6H)-ona
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La 4-amino-6-(4-yodofenil)-7,8-dihidropirimido[5,4-f][1,4]oxazepin-5(6H)-
ona se preparo como se indica a continuacion.
Etapa 1. La N-(2-{[Terc-butil(dimetil)sililjoxi}etil)-4-yodoanilina, mostrada

mas adelante, se preparé como se indica a continuacion,

Sy

A una suspension agitada de hidruro sédico (464 mg, 60% en aceite, 11,6
mmol) en THF (5 ml) se le afiadié gota a gota una solucién de 4-yodoanilina (
1,27 gramos, 5,80 mmol) en THF (1 ml). Después de 15 minutos, se afadio (2-
bromoetoxi)(terc-butil)dimetil silano (1,39 g, 5,83 mmol) se afadi6 y la
suspension resultante se agité durante 40 horas. La reaccion se interrumpid
con agua, se repartié6 entre EtOAc y cloruro de amonio acuoso saturado. La
capa acuosa se lavdé con EtOAc (2 x) y las capas organicas combinadas con
salmuera acuosa saturada, se secaron sobre sulfato de magnesio y se
concentraron al vacio para producir un aceite. La cromatografia (columna de
gel de silice de 40 gramos, EtOAc al 0-20% : heptano) produjo el compuesto
del titulo en forma de un solido gomoso, 1,41 gramos. 'H RMN (400 MHz,
CDCl,): 5 7,41, (d, 2H), 6,40 (d, 2H), 4,08 (s a, 1H), 3,81 (m, 2H), 3,18 0,92 (s,
9H), 0,04 (d, 6H). m/z = 378,2 (M+1).
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Etapa 2. La 4,6-dicloro-N-(2-hidroxietil)-N-(4-yodofenil)pirimidina-5-

carboxamida, mostrada mas adelante, se prepar6 como se indica a

% g”‘@"

HO

continuacion,

A una solucién enfriada (hielo/agua) y agitada de N-(2-{[terc-
butil(dimetil)silil] oxi}etil)-4-yodoanilina (1,34 g, 2,78 mmol) y dietilisopropilamina
(0,7 ml, 4,0 mmol) en MTHF (5 ml) se le anadi6 cloruro de 4,6-dicloropirimidina-
5-carbonilo (560 mg, 2,65 mmol). Después de 5 minutos, el bafo de
refrigeracion se retiré y la suspension se agité durante 5 horas. Se anadié acido
clorhidrico acuoso (1N, 5 ml) y la mezcla se dej6é en reposo durante 72 horas.
Las capas se separaron y la capa acuosa se lavdé con MTHF (2 x). Las capas
organicas combinadas se lavaron con bicarbonato sédico acuoso saturado y
salmuera acuosa saturada, se secaron sobre sulfato sddico y se concentraron
al vacio para producir un aceite. La cromatografia (colu_mna de 40 g de gel de
silice, EtOAc al 20-100% : heptano) produjo el compuesto del titulo, 542 mg.

'H RMN (400 MHz, CDCls) & 8,64 (s, 1H), 7,62 (d, 2H), 7,17 (d, 2H), 4,07 (4,
2H), 3,91 (c, 2H). m/z = 438,0 (M+1).

Etapa 3. La 4-cloro-6-(4-yodofenil)-7,8-dihidropirimido[5,4-f][1,4] oxazepin-

5(6H)-ona, mostrada mas adelante, se preparé como se indica a continuacion.
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Una suspension agitada de 4,6-dicloro-N-(2-hidroxietil)-N-(4-yodofenil)
pirimidina-5-carboxamida (543 mg, 1,24 mmol) y carbonato potasico (350 mg,
2,53 mmol) en DMF se calent6é a 80°C durante 2 horas. La reaccion se enfrié y
se filtrd, los sélidos se lavaron con una pequefia porciéon de DMF y los filtrados
combinados se concentraron al vacio. El residuo se cromatografié (40 g de gel
de silice, EtOAc al 0-70% : heptano) para producir la 4-cloro-6-(4-yodofenil)-
7,8-dihidropirimido[5,4-f][1,4] oxazepin-5(6H)-ona en forma de un sélido de
color blanco, 427 mg. 'H RMN (400 MHz, CDCI;) & 8,78 (s, 1H), 7,80 (d, 2H),
7,17 (d, 2H), 4,77 (m, 2H), 4,03 (m, 2H). m/z = 402,0 (M+1).

Etapa 4. Una solucién de 4-cloro-6-(4-yodofenil)-7,8-dihidropirimido[5,4-
fl[1,4]oxazepin-5(6H)-ona (279 mg, 0,70 mmol) en amoniaco 0,5 N en p-
dioxano se agit6 en un tubo cerrado herméticamente durante 18 horas. La
concentracion de la mezcla de reaccioén, seguido de cromatografia (10 g de gel
de silice, metanol al 0-5% : cloroformo) produjo el compuesto del titulo de la
Preparacion 5 en forma de un sélido de color blanco, 122 mg. '"H RMN (400
MHz, DMSO-ds) & 8,18 (s, 1H), 7,80 (d, 2H), 7,60 (s a, 2H), 7 19 (d, 2H), 4,60
(m, 2H), 3,96 (m, 2H).

m/z = 383,1 (M+1).

Ejemplo 52
(+)-{4-[4-(4-Amino-5-0x0-7,8-dihidropirimido[5.4-f][ 1,.4loxazepin-6(5H)-
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iNfenillciclohex-3-en-1-il}acetato de metilo

KN / NH

'9) 0]

El  (+)-{4-[4-(4-Amino-5-ox0-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-

il)fenillciclohex-3-en-1-il}acetato de metilo, mostrado anteriormente, se prepar6
5 como se indica a continuacién.

Una solucion agitada de 4-amino-6-(4-yodofenil)-7,8-dihidropirimido[5,4-
fl[1,4]oxazepin-5(6H)-ona (40 mg, 0,10 mmol), [4-(4,4,55-tetrametil-1,3,2-
dioxaborolan-2-il)ciclohex-3-en-1-ilJacetato de metilo (38 mg, 0,14 mmol),
carbonato de cesio (42 mg, 0,28 mmol) y paladio tetraquis(trifenil-fosfina) (6

10 mg, 0,005 mmol) en 1,2-dimetoxietano (1,0 ml) se calenté a 100°C durante 18
horas. La mezcla de reaccion se enfrio, se concentré y se cromatografié para

producir un sélido blanco, 19 mg. Clsg 84,3 nM.

Ejemplo 53
15 Acido (+)-{4-[4-(4-amino-5-oxo-7 ,8-dihidropirimido[5,4-fl[1.4]oxazepin-6(5H)-

iNfenillciclohex-3-en-1-il}acético

o 1\ . .
N/E{l Q OH
&N / NH

O O

Para formar el compuesto citado, mostrado anteriormente, se hidrolizé el

compuesto del Ejemplo 52 utilizando las condiciones descritas en el Ejemplo 2
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para producir el compuesto del titulo en forma de un sélido pardo claro, 11 mg.
"H RMN (400 MHz, DMSO-dg) § 12,07 (s a, 1H), 8,16 (s, 1H), 7,61 (s a, 2H),
7,44 (d, J = 8,30 Hz, 2 H), 7,31 (d, 2H), 6,13 (s a, 1H), 4,58 (t, 2H), 3,97 (s a,
2H), 2,42 (s a, 2H), 2,32 (d, 2H), 2,23 (d, 2H), 1,92 - 2,03 (m, 1H), 1,83 - 1,93
(m, 1H), 1,31 - 1,45 (m, 1H). m/z = 395,3 (M+1). Clsp 36,4 nM (intervalo 33,8-
39,3 nM).

Ejemplo 54
{4-[4-(4-Amino-5-0x0-7,8-dihidropirimido[5,4-fl[ 1.4]oxazepin-6(5H)-

ifenoxilfenillacetato de metilo

NHa

//N'g__/o [ ,” | W _
- 1L
O~ ~o” Yo
Una suspension agitada de 4-amino-6-(4-yodofenil)-7,8-dihidropirimido[5,4-
fl[1,4] oxazepin-5(6H)-ona (38 mg, 0,10 mmol), acido metil 4-hidroxifenilacético
(25 mg, 0,15 mmol), carbonato de cesio (78 mg, 0,24 mmol), N,N-dimetil glicina
(10,3 mg, 0,170 mmol) y yoduro de cobre (I) (6 mg, 0,03 mmol) en p-dioxano
(0,4 ml) se calenté a 90°C durante 18 horas. La mezcla de reaccion se enfrio,
se concentrd al vacio y se cromatografié (metanol al 0-5%: cloroformo) para
producir el compuesto del titulo en forma de un sélido, 2,4 mg. 'H RMN (400
MHz, CDCl;) § 8,31 (s, 1H), 7,25 (d, 2H), 7,20 (d, 2H), 7,07 (d, 2H), 7,02 (d,
2H), 4,69 (m, 2H), 4,00 (m, 2H), 3,68 (s, 3H). m/z = 421,2 (M+1).
Clso 254 nM.

\
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Ejemplo 55
Acido +-{(1R.3aS 4R 6aR)-4-[4-(4-Amino-5-ox0-7,8-dihidropirimido[5,4-

fll1.4]oxazepin-6(5H)-il)fenilloctahidropentalen-1-il}acético

No NH;

DY,
V7
Al \/ 7 ™ E
NW \N~<_>|m....
O/ =

o N

El compuesto citado, mostrado anteriormente, se preparé como se indica a
continuacion. |

Etapa 1. El (1)-{(1R,3aS,4R,6aS)-4-[4-(4-amino-5-oxo-7,8-dihidro
pirimido[5,4-f][1,4]oxazepin-6(5H)-il)fenil]octahidropentalen-1-ilimalonato de
dimetilo se prepard como se indica a continuacién. Una suspension de 4-
amino-6-(4-yodofenil)-7,8-dihidro  pirimido[5,4-f][1,4]oxazepin-5(6H)-ona (207
mg, 0,54 mmol), 1,5-ciclo octadieno (119 mg, 1,1 mmol), malonato de dimetilo
(347 mg, 2,6 mmol), cloruro de tetra-N-butilamonio (165 mg, 0,59 mmol),
bicarbonato sédico (284 mg, 3,4 mmol) y tris(dibencilidenoacetona)
dipaladio(0)-cloroformo (26 mg, 0,02 mmol) en dimetilsulféxido (6 ml) se agité a
80°C durante 65 h. La mezcla de reaccion se enfrid, se concentré y se
cromatografié para producir el compuesto del titulo, 197 mg. 'H RMN (400
MHz, CDCl;) & 8,25 (s, 1H), 7,29 (d, 2H), 7,18 (d, 2H), 4,65 (m, 2H), 3,75 (s,
3H), ), 3,72 (s, 3H), 3,38 (d, 1H), 2,80 (m, 1H), 2,43 (m, 2H), 1,97 (m, 1H), 1,75-
1,32 (m, 7H). m/z = 495,3 (M+1).

Etapa 2. ElI acido (+)-{(1R,3aS,4R,6aS)-4-[4-(4-Amino-5-ox0-7,8-

o
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dihidropirimido [5,4-f][1,4]Joxazepin-6(5H)-il)fenilJoctahidropentalen-1-iljmalénico
se prepar6 como se indica a continuacién. Una solucién de (3)-
{(1R,3aS,4R ,6aS)-4-[4-(4-amino-5-ox0-7,8-dihidropirimido[5,4-f][1,4]Joxazepin-
6(5H)-ilfenil] octahidropentalen-1-il}malonato de dimetilo (190 mg, 0,38 mmol)
e hidroxido de litio monohidrato (166 mg, 3,9 mmol) en p-dioxano/agua (8:3 —
11 ml) se agité a 50°C durante 3 horas. La reaccidén se concentr6 para retirar el
p-dioxano, se anadié agua (2 ml) y la mezcla se extrajo con EtOAc (5 ml). La
capa acuosa se ajusté a pH~3 con acido clorhidrico acuoso 2 N, los sélidos se
filtraron y se secaron al vacio para producir el compuesto del titulo en forma de
un sélido de color blanco, 179 mg. 'H RMN (400 MHz, DMSO-de) & 8,17 (s,
1H), 7,58 (s a, 2H), 7,13 (d, 2H), 7,10 (d, 2H), 4,57 (m, 2H), 3,95 (m, 2H), 3,08
(d, 1H), 2,64 (m, 1H), 2,39 (m, 2H), 2,24 (m, 1H), 1,87-1,10 (m, 7H). m/z =
467,3 (M+1).

Etapa 3. El compuesto del titulo se preparé6 como se indica a continuacion.
Una solucibh de acido (+)-{(1R,3aS,4R,6aS)-4-[4-(4-amino-5-ox0-7,8-
dihidropirimido[5,4-f][1,4] oxazepin-6(5H)-il)fenil] octahidropentalen-1-
ilfmalénico (87 mg, 0,19 mmol) en xilenos (3 ml) y dimetilsulféxido (0,5 ml) se
agité a 150°C durante 2 horas. Después de enfriar, la mezcla de reaccion se
diluyé en EtOAc, se lavé con agua y se formé un precipitado en la capa
organica. Este sélido se filtr6 y se secé al vacio para producir el compuesto del
titulo en forma de un sélido de color blanco, 24 mg. 'H RMN (400 MHz, DMSO-
dg) & 8,17 (s, 1H), 7,60 (s a, 2H), 7,15 (d, 2H), 7,12 (d, 2H), 4,58 (m, 2H), 3,96
(m, 2H), 3,13 (s, 1H), 2,62-1,12 (m, 13H). m/z = 423,3 (M+1). Cls; <10nM
(intervalo <3-27,2 nM).



o

Ejemplo 56
Ester metilico del acido (1R,5R,6S)-6-[4-(4-Amino-5-0x0-7 8-dihidro-5H-9-oxa-

1.3.6-triaza-benzociclohepten-6-il)-fenill-triciclo[3,2.1,.0*2.4*]octano-3-

carboxilico

N\r N '....uuquIIIIIII H o
O
5 O

El compuesto citado se prepar6 como se indica a continuacion. Una
suspension de 4-amino-6-(4-yodofenil)-7,8-dihidropirimido[5,4-f][1,4]oxazepin-
5(6H)-ona (340 mg, 0,89 mmol), éster etilico del acido triciclo[3,2,1,02,4*]oct-6-
eno-3-carboxilico (240 mg, 1,35 mmol), yoduro de tetrabutilamonio (67 mg,

10 0,18 mmol), piperidina (230 mg, 2,7 mmol), acido féormico (170 mg, 0,14 mmol)
y diclorobis(acetonitrilo) paladio (Il) (23 mg, 0,09 mmol) en DMF (0,36 ml) se
agité a 125°C durante 16 horas. La mezcla de reaccién se enfri, se diluy6é en
EtOAc, se lavd con agua y salmuera acuosa saturada, se secé sobre sulfato de
magnesio y se concentré al vacio para producir un aceite. La cromatografia (20

15 g de gel de silice, metanol al 1-5% : cloroformo) produjo un sélido, 127 mg. Clg

78,3 nM.
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Ejemplo 57
Acido (£)-(1R,5R 6S)-6-[4-(4-Amino-5-ox0-7,8-dihidropirimido[5,4-

fl[1.4loxazepin-6(5H)-il)fenilltriciclo[3,2,1,0~2 4~]octano-3-carboxilico

NH,

.nuHIH”II"””H OH

O
El compuesto del titulo se prepard a partir del compuesto del Ejemplo 56
hidrolizando el éster como se ha descrito en el Ejemplo 2 para producir un
sélido de color blanquecino, 27 mg. 'H RMN (400 MHz, DMSO-dg) § 8,19 (s,
1H), 7,75 (s a, 2H), 7,24 (m, 4H), 4,60 (m, 2H), 3,97 (m, 2H), 2,89 (s, 1H), 2,42
(m, 1H), 1,83 (m, 2H), 1,60 (m, 2H), 1,38 (modelo AB, 2H), 0,90 (s, 2H). m/z =
407,4 (M+1). Clsq 34,7 nM (intervalo 26,7-58,6 nM).

PROTOCOLOS BIOLOGICOS

La utilidad de los compuestos de férmula (1), las sales
farmacéuticamente aceptables de los compuestos (tal como se describen en la
presente memoria), en animales, particularmente mamiferos (por ejemplo,
seres humanos), puede demostrarse por la actividad de los mismos en ensayos
convencionales conocidos para un especialista en la técnica pertinente,
incluyendo los ensayos in vitro e in vivo que se analizan a continuacién. Dichos
ensayos también proporcionan un medio por el que las actividades de los

compuestos de formula (1) pueden compararse con las actividades de otros

\

%
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Ensayo in vitro para inhibicion de DGAT-1

compuestos conocidos.

Se expresé la diacilglicerol:acilCoA aciltransferasa 1 (DGAT-1) humana
de longitud completa en células de insecto Sf9, que después se lisan, y se
preparé una fraccion de membrana bruta (sedimentada a 105.000 x g). El gen
de DGAT-1 es un gen de DGAT-1 humano descrito en J. Biol. Chem. 273:
26765, 1998 y en el documento US 6.100.077.

Se midié la inhibicién de DGAT-1 in vitro usando una modificacion, que
se describe adicionalmente a continuacién, de la metodologia de ensayo
descrita en la Patente de Estados Unidos N°® 6.994.956 B2.

Las células se cultivaron de la forma siguiente. Se infectaron células Sf9
(20 1) con 4 ml de células de insecto infectadas con baculovirus (BIIC) con
DGAT1 durante 72 horas en un Wave Bioreactor System 20/50P (Wave
Biotec/GE Healthcare). |

Se prepararon microsomas en bruto con DGAT-1 de la forﬁa siguiente.
Los sedimentos celulares se lavaron una vez con solucién salina tamponada
con fosfato de Dulbecco enfriada en hielo. Las células se récogieron en una
centrifuga de sobremesa (Beckman GS-6KR), 15 minutos, a 2000 x g y 4°C. Se
afadieron veinte (20) mi de tampdn de microsomas (MB) enfriado en hielo por
5 g de sedimento celular. La suspensién se pas6 a través de un
microfluidificador 3 veces (122,4 MPa). El lisado se transfiri6 a tubos de
centrifuga y se centrifugé durante 20 minutos a 5000 x g (Beckman-Coulter,
Inc. Allegra® 64R High-Speed Refrigerated Benchtop Centrifuge, rotor F0650)

a 4°C. El sobrenadante se transfirié a tubos de ultracentrifuga y se centrifugd a
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sobrenadante se deseché. El sedimento se resuspendié en 70 mi de MB
mediante sonicacién. Se determiné la concentracion de microsomas usando el
Bio-Rad Protein DC Protein Assay. Los microsomas se esterilizaron por
filtracién con un filtro de 0,22 um. Las muestras se dividieron en porciones, se
congelaron instantaneamente y se almacenaron a -80°C.

El tampén de microsomas, usado para la preparacion de microsomas, se
preparé por medios convencionales y contenia sacarosa 125 mM, imidazol 3
mM, aprotinina 0,2 pg/ml, leupeptina 0,2 pg/ml y ditiotreitol 56 mM (reactivo de
Cleland), la actividad de DGAT-1 se midi6 en un formato de 384 pocillos en un
volumen de ensayo total de 25 ul que contenia tampén Hepes (50 mM, pH 7,5),
MgClz (10 mM), albamina de suero bovino (0,6 mg/ ml), ['*CldecanoilCoA (20
uM, 58 Ci/mol) y membranas (25 pg/ml) en las que ya se habia incorporado
1,2-dioleoil-sn-glicerol (75 pM) en acetona. Se preincubaron inhibidores en
DMSO con membranas antes de iniciar la reaccion de DGAT-1 mediante la
adicion de decanoilCoA. También se incubaron dos reacciones de DGAT-1 de
control en paralelo: 1) DMSO sin inhibidor para medir el cero por ciento de
efecto de inhibicién y 2) y una reaccion de DGAT-1 maximamente inhibida
(“blanco”) incubada con &cido  {trans-4-[4-(4-amino-2,7,7-trimetil-7H-
pirimido[4,5-b][1,4]oxazin-6-il)fenil]lciclohexil}acético 1 M (documento
WO02004/047755). La concentracion de DMSO era del 2,5%. Los iﬁhibidores
estaban presentes en un intervalo de ocho concentraciones para generar una
Clso aparente para cada compuesto. Las ocho concentraciones de inhibidores
empleadas variaban de 10 M a 3 nM (de concentracién alta a baja). En

concreto, las ocho concentraciones usadas eran 10 uM, 3 uM, 1 pM, 300 nM,

-

A

125.000 x g durante 1 h en un rotor Beckman Ti-45 a 4°C. El liquido de \



100 nM, 30 nM, 10 nM y 3 nM. ' ~
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Se dejé que las reacciones se desarrollaran durante 1,5 h a temperatura
ambiente y después se terminaron mediante la adicién de 10 ul de HCI (0,5 M).
Las mezclas de reaccién se neutralizaron mediante la adicién de 15ul de
tris(hidroxi-metil)Jaminometano (1 M, pH 8,0) y después se mezclaron por
trituracion con 37,5 pl de Microscint™-E (Perkin Elmer). Se dejé que el
contenido de las placas se distribuyera durante de 15 a 30 min antes de que se
midiera el 'C en un espectrémetro de escintilacién (contador de escintilacién
liquida Wallac Microbeta Trilux 1450-030 de 12 detectores en el modo de DPM
de sobremesa). El porcentaje de inhibicién de los compuestos de ensayo se
calculé como 100 — (DPM de DMSO no inhibido - DPM de compuesto de
ensayo)/(DPM de DMSO no inhibido)).

Los compuestos de la presente invencién, descritos en los Ejemplos 1-3
y 5-67, se ensayaron para determinar la inhibicion de DGAT-1 in vitro y se
descubri6 que presentaban generalmente una inhibicibn de DGAT-1 con
valores de Clsp de 1000 nM o menos. Cuando este ensayo de inhibicién de
DGAT-1 se realizd en un compuesto de mas de una vez, se proporciona
ademas un intervalo de inhibicion para ese compuesto. Preferiblemente, los
compuestos de la presente invencioén presentan una inhibicién de DGAT-1 con

valores de Clgo de 100 nM o menos.

Ensayo in vivo para la reduccidn del nivel de glucosa

Se han usado ensayos de tolerancia oral a la glucosa (“OGTT") en seres
humanos desde, al menos, los afos 30, Pincus y col.,, Am. J. Med. Sci, 188:

782 (1934), y se usan rutinariamente en el diagnéstico de la diabetes humana,
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aunque no para evaluar la eficacia de agentes terapéuticos en pacientes. \

Se han usado ratones KK para evaluar glitazonas (Fujita y col. Diabetes

32: 804-810 (1983); Fujiwara y col., Diabetes 37: 1549-48 (1988); lzumi y col.

Biopharm Durg. Dispos. 18: 247-257 (1997)), metformina (Reddi y col. Diabet.

Metabl. 19: 44-51 (1993)), inhibidores de la glucosidasa (Hamada y col. Jap.

Pharmacol. Ther. 17: 17-28 (1988); Matsuo y col. Am. J. Clin. Nutr. 55: 314S-

317S (1992)) y los efectos extrapancreaticos de sulfonilureas (Kameda y col

Arzenim. Forsch./Drug Res. 32: 39044 (1982); Muller y col. Horm. Metabl. Res.
28: 469-487 (199)).

Los ratones KK proceden de una linea endogamica establecida por
primera vez por Kondo y col. (Kondo y col. Bull. Exp. Anim. 6: 107-112 (1957)).
Los ratones desarrollan espontdneamente una forma hereditaria de diabetes
poligénica que evoluciona hasta causar complicaciones renales, retinianas y
neurolégicas analogas a las observadas en sujetos humanos diabéticos, pero
no requieren insulina ni otra medicacién para la supervivencia. Otro aspecto de '
la invencion se refiere al uso de ratones KK para evaluar los efectos de agentes
secretagogos de insulina en el contexto de un ensayo de tolerancia oral a la

glucosa.

Ensayo in vivo para ingesta de alimento

El siguiente examen puede usarse para evaluar la eficacia de
compuestos de ensayo para inhibir la ingesta de alimento en ratas Sprague-
Dawley después de un ayuno durante una noche.

Se alojaron individualmente ratas Sprague-Dawley macho y se les

suministré pienso en polvo. Se mantuvieron en un ciclo de 12 horas de



10

15

20

25

-95-

luz/oscuridad y recibieron alimento y agua ad libifum. Los animales se
aclimataron en el animalario durante un periodo de una semana antes de que
se realizara el ensayo. El ensayo se lleva a cabo durante la parte luminosa del
ciclo. |

Para realizar el examen de eficacia de ingesta de alimento, las ratas se
transfirieron a jaulas de ensayo individuales sin alimento la tarde antes del
ensayo y las ratas ayunaron durante una noche. Después del ayuno durante
una noche, las ratas se dosificaron a la mafana siguiente con vehiculo o
compuestos de ensayo. Se dosifica un antagonista conocido (3 mg/kg) como
control positivo y un grupo de control recibe sélo vehiculo (sin compuesto). Los
compuestos de ensayo se dosifican a intervalos entre 0,1 y 100 mg/kg
dependiendo'del compuesto. El vehiculo convencional es metilcelulosa al 0,5%
(p/v) en agua y la via de administracién convencional es oral. Sin embargo,
pueden usarse diferentes vehiculos y vias de administracion para facilitar
diversos compuestos cuando sea necesario. Se proporciona alimento a las
ratas 30 minutos después de la dosificacion y se inicia un sistema automatico
de ingesta de alimento Oxymax (Columbus Instruments, Columbus, Ohio). Se
registra la ingesta de alimento individual de cada rata de forma continua a
intervalos de 10 minutos durante un periodo de dos horas. Cuando es
necesario, la ingesta de alimento se registra manualmente usando una balanza
electronica; el alimento se pesa cada 30 minutos desde después de
proporcionarse el alimento hasta cuatro horas después de proporcionarse el
alimento. Se determina la eficacia del compuesto por comparaciéon del patrén
de ingesta de alimento de ratas tratadas con compuesto con respecto a las de

vehiculo y al control positivo convencional.



Habiendo descrito la invencibn como antecede se declara como
propiedad lo contenido en las siguientes

REIVINDICACIONES

5 1. Un compuesto que tiene la férmula

R5b

NH- R o J\ Q. .z

: T &
— T ]
R1/< ’ N ‘ T \\‘R5~a

o un tautémero del mismo, o una sal farmacéuticamente aceptable de
dicho compuesto o tautdmero, en la que:
(@) R'es H -alquilo (C-Cs), -perfluoroalquilo (C4-Cs), -perfluoroalcoxi (Cs-
10 Cj), o -alcoxi (C4-Cy);
(b) R?y R® tomados por separado, son independientemente H, -alquilo (C+-
C4), o -perfluoroalquilo (C1-Cy);
o R? y R® tomados junto con el carbono al que estan unidos, es -
cicloalquilo (C5-Cs);
15 (¢) R*esH o -alquilo (Cs-Cu);
(d) cada uno de R*, R*®, R*™ y R*™ es independientemente H, F, Cl, Br, -
alquilo (C4-Cj4), -OH o -O-alquilo {C4-Cy);

() Qes-0O-ounenlace;
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)] A es un grupo -cicloalquileno (C2-Ce), un grupo -cicloalquenileno (Cz-Cg)
o fenileno;

(@ Z esCR™)R™- o un enlace donde cada R*® y R™ es
independientemente -H o -alquilo (C4-C4), o R®™ y R®®, tomados junto con el
carbono al que estan unidos, es un -cicloalquilo (C»-Cg);

(h) R’ es C(O)R3, ciano, hidroxilo, -alcoxi (C4-Cs), -perfluoroalcoxi (C1-Cs) 0
un mimético de acido carboxilico;

() R¥®es-OR®o0NHR'

()] R? es -H, -alquilo (C4-Cs), o -perfluoroalquilo (C1-C4); y

(k) R'es-H, -alquilo (C4-Cs), tetrazolilo 0 S(O)-CF.

2. El compuesto de la reivindicacion 1, o un tautdomero del mismo, o una sal
farmacéuticamente aceptable de dicho compuesto o tautémero, en el que

(@) cadaunodeR', R? R%®y R*es independientemente H o -CHs;

(b) cadaunodeR®yR*esH;

(0 R*esH,FoCl

(d) R*™esH,F, Clometilo;

(e) Zes-CHz-ounenlace,y

fH R’ es C(O)R® o ciano.

3. El compuesto de la reivindicacion 2, o un tautémero del mismo, o una sal
farmacéuticamente aceptable de dicho compuesto o tautémero, en el que:

Q es un enlace; y

A es un grupo -cicloalquileno (C:-C1g) 0 un grupo -cicloalquenileno (Cs-

C1o).
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4, El compuesto de la reivindicacion 3, o un tautémero del mismo, o una sal

farmacéuticamente aceptable de dicho compuesto o tautémero, en el que R*

es H.
5
5. El compuesto de la reivindicacién 4, o un tautébmero del mismo, o una sal
farmacéuticamente aceptable de dicho cbmpuesto o tautdmero, en el que A es
1,4-ciclohexileno, ciclohex-3-en-1,4-di-ilo, triciclo[3,2,1,0~2,4~]octilen-
1,3-di-ilo u octahidropentalen-1,4-di-ilo.
10
6. Un compuesto de la reivindicacion 5, que tiene la férmula
Z\R7
NH-. ~
e) N
— I 1]
N—
o) R*
= C
o un tautdbmero del mismo, o una sal farmacéuticamente aceptable de
dicho compuesto o tautémero, en la que:
15 R' es H 0 -CH3;

R? es H o -CHj3;
R3es H 0 -CHs;
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R*es H o -CHj3;

R% es H, F, Cl o metilo;

Z es-C(R¥)(R*™)- o un enlace donde cada uno de R®™ y R™ es
independientemente -H o -alquilo (C1-C4), 0 R®* y R®™, tomados junto con el
carbono al que estan unidos, es un -cicloalquilo (C3-Csg);

R’ es C(O)R?®, ciano, hidroxilo, -alcoxi (C1-Cs), -perfluoroalcoxi (C1-Cs) 0
un mimético de acido carboxilico;

R® es -OR” 0 NHR',;

R® es -H, -alquilo (C4-C3), o -perfluoroalquilo (C1-Cs); y

R' es -H, -alquilo (C4-C3), tetrazolilo o S(0)-CFa.

7. El compuesto de la reivindicacion 6, o un tautébmero del mismo, o una sal
farmacéuticamente aceptable de dicho compuesto o tautémero, en el que Z es

-CHaz-.

8. El compuesto de la reivindicacion 7, o un tautémero del mismo, o una sal
farmacéuticamente aceptable de dicho compuesto o tautémero, en el que R’ es

-C(O)NHR'.

9. El compuesto de la reivindicacién 7, o un tautémero del mismo, o una sal
farmacéuticamente aceptable de dicho compuesto o tautémero, en el que R’ es

-CN.

10. El compuesto de la reivindicacion 9 que es {trans-4-[4-(4-amino-5-oxo-

7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il)fenil]ciclohexil}acetonitrilo o un
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tautdbmero del mismo, o una sal farmacéuticamente aceptable de dicho

compuesto o tautébmero.

11.  El compuesto de la reivindicacién 7, o un tautémero del mismo, o una sal
farmacéuticamente aceptable de dicho compuesto o tautomero, en el que R” es

-C(O)OH.

12. El compuesto de la reivindicacién 11 que es acido 2-(4-(4-(4-amino-5-
oxo-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il)-2-
fluorofenil)ciclohexil)acético o un tautbmero del mismo, o wuna sal

farmacéuticamente aceptable de dicho compuesto o tautémero.

13.  El compuesto de la reivindicacion 11 que es acido {trans-4-[4-(4-amino-
5-oxo-7,8-dihidropirimido[5,4-f][1,4]Joxazepin-6(5H)-il)fenil]ciclohexil}acético o un
tautomero del mismo, o una sal farmacéuticamente aceptable de dicho

compuesto o tautémero.

14.  El compuesto de la reivindicacion 7, o un tautémero del mismo, o una sal
farmacéuticamente aceptable de dicho compuesto o tautémero en el que R%es

(R)-metilo.

15. El compuesto de la reivindicacién 14, o un tautémero del mismo, o una
sal farmacéuticamente aceptable de dicho compuesto o tautémero, en el que

R’ es -CN.
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16. El compuesto de la reivindicacion 14 que es (trans-4-{4-[(8R)-4-amino-8-
metil-5-oxo-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-il]fenil}ciclohexil)
acetonitrilo o un tautémero del mismo, o una sal farmacéuticamente aceptable

de dicho compuesto o tautémero.

17.  El compuesto de la reivindicacion 14, o un tautémero del mismo, o una
sal farmacéuticamente aceptable de dicho compuesto o tautomero, en el que

R’ es -C(O)OH.

18. El compuesto de la reivindicacién 17 que es acido (trans-4-{4-[(8R)-4-
amino-8-metil-5-oxo-7,8-dihidropirimido[5,4-f][1,4]oxazepin-6(5H)-
illfenil}ciclohexil)acético o un tautobmero del mismo, o una sal

farmacéuticamente aceptable de dicho compuesto o tautébmero.

19. El compuesto de la reivindicacién 17 que es acido (R)-2-(4-(4-(4-amino-
8-metil-5-oxo0-7,8-dihidropirimido [5,4-f][1,4]oxazepin-6(5H)-il)-2-fluorofenil)-
ciclohexil)acético o un tautémero del mismo, o una sal farmacéuticamente

aceptable de dicho compuesto o tautomero.

20. Una composicién farmacéutica que comprende:

(a) un compuesto que tiene la formula

i
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RSb
NH- R¢ l Q Z..
N “ L
R1/< ' N »‘\‘“/yv R
N— R4
0 R*
R3
2
R (1)

o un tautdmero del mismo, o una sal farmacéuticamente aceptable de
dicho compuesto o tautémero, en la que:

R' es H -alquilo (C-Cy), -perfluoroalquilo (C4-Cj), -perfluoroalcoxi (Cs-
C4), 0 -alcoxi (C4-Cy);

R? y R?, tomados por separado, son independientemente H, -alquilo (C-
C4), o -perfluoroalquilo (C¢-Cs);

o R? y R? tomados junto ‘con el carbono al que estan unidos, es -
cicloalquilo (C3-Cg); |

R* es H o -alquilo (C4-Cy);

cada uno de R*, R*®, R* y R*™ es independientemente H, F, CI, Br, -
alquilo (C4-Cj), -OH o -O-alquilo (C1-Cy4);

Q es -O- o un enlace;

A es un grupo -cicloalquileno (C2-Cg¢), un grupo -cicloalquenileno (C--Ce)
o fenileno;

Z es-C(R®)R™)- o un enlace donde cada uno de R** y R™ es
independientemente -H o -alquilo (C1-C4), 0 R®? y R®®, tomados junto con el

carbono al que estan unidos, es un -cicloalquilo (C2-Ce);
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R’ es C(O)R®, ciano, hidroxilo, -alcoxi (C4-Cj), -perfluoroalcoxi (C1-Cs) 0
un mimético de acido carboxilico;
R® es -OR® o0 NHR'®;
R® es -H, -alquilo (C4-C3), o -perfluoroalquilo (C1-Cy); y
5 R es -H, -alquilo (C+-Cs), tetrazolilo 0 S(0)-CFs; y
(b) un soporte, vehiculo, diluyente o excipiente farmacéuticamente

aceptable.

21. La composicion farmacéutica de la reivindicacion 20 que comprende:

10 (@) un compuesto que tiene la férmula
Z
\R7
NH-, g
AN B
] ” L
R1 ! / N > R
N
o) R*
3
R? R
(2)

o un tautémero del mismo, o una sal farmacéuticamente aceptable de
dicho compuesto o tautébmero, en la que:
R'es H o -CH3;
15 R? es H o0 -CH3;
R3es H o -CHj3;
R*es H o -CHg3;
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R52 es H, F, Cl o metilo; /\

A es 1,4-ciclohexileno;

Z es-C(R*™(R™)- o un enlace donde cada uno de R* y R®™ es
independientemente -H o -alquilo (C1-C4), 0 R® y Rsb,. tomados junto con el

5 carbono al que estan unidos, es un -cicloalquilo (C»-Ce);

R’ es C(O)R?, ciano, hidroxilo, -alcoxi (C1-C3), -perfluoroalcoxi (C1-Cs) 0
un mimético de acido carboxilico;

R® es -OR® 0 NHR'";

R® es -H, -alquilo {C4-Cs), o -perfluoroalquilo (C1-C4); y

10 R'® es -H, -alquilo (C1-C4), tetrazolilo o S(0)-CF3; y
(b)  un soporte, vehiculo, diluyente o excipiente farmacéuticamente

aceptable.

22. Un procedimiento para tratar diabetes de tipo 2 en un mamifero en
15 necesidad de dicho tratamiento que comprende administrar a dicho mamifero

una cantidad terapéuticamente eficaz de un compuesto que tiene la formula

R5b

o un tautébmero del mismo, o una sal farmacéuticamente aceptable de
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15

20
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R' es H -alquilo (C1-Cs), -perfluoroalquilo (C1-Cs), -perfluoroalcoxi (C-
C4), o -alcoxi (C1-C4);

dicho compuesto o tautdmero, en la que:

R? y R?, tomados por separado, son independientemente H, -alquilo (C4-
C.), o -perfluoroalquilo (C4-Cs);

o R? y R? tomados junto con el carbono al que estan unidos, es -
cicloalquilo (Cz-Cg);

R* es H o -alquilo (C+-Cy);

cada uno de R*, R*¥ R™ y R™ es independientemente H, F, Cl, Br, -
alquilo (C4-Cy),

-OH o -O-alquilo (C4-Cy);

Q es -O- o un enlace;

A es un grupo -cicloalquileno (C»-C¢), un grupo -cicloalquenileno (C2:-Ceg)
o fenileno;

Z es-C(R™(R™)- o un enlace donde cada uno de R®™ y R™ es
independientemente -H o -alquilo (C4-C4), 0 R* y R®®, tomados junto con el
carbono al que estan unidos, es a -cicloalquilo (C:-Ce);

R” es C(O)R?, ciano, hidroxilo, -alcoxi (C1-Cy), -perfluoroalcoxi (C1-C4) 0
un mimético de acido carboxilico;

R® es -OR? o NHR™;

R® es -H, -alquilo (C4-Cs), o -perfluoroalquilo (C1-Ca); y

R es -H, -alquilo (C-Cs), tetrazolilo 0 S(0)-CFa.

23.  Un procedimiento de la reivindicacion 22 para tratar diabetes de tipo 2 en

un mamifero en necesidad de dicho tratamiento que comprende administrar a
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dicho mamifero una cantidad terapéuticamente eficaz de un compuesto que

tiene la formula

R? @
o un tautébmero del mismo, o una sal farmacéuticamente aceptable de
5 dicho compuesto o tautdmero, en la que:
R'es H o -CH3;
R? es H 0 -CH;
R®es H o -CH3;
R*es H o -CHs;
10 R es H, F, Cl o metilo;
A es 1,4-ciclohexileno; |
Z es-C(R™)(R™)- o un enlace donde cada uno de R™ y R™ es
independientemente -H o -alquilo (C1-C4), o R* y R®®, tomados junto con el
carbono al que estan unidos, es a -cicloalquilo (C3-Cg);
15 R” es C(O)R?, ciano, hidroxilo, -alcoxi (C1-Cy), -perfluoroalcoxi (C1-Cy) 0
un mimético de acido carboxilico;

R% es -OR® 0 NHR'®:
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R® es -H, -alquilo (C1-Cs), o -perfluoroalquilo (C1-C4); ¥
R' es -H, -alquilo (C+-C3), tetrazolilo o S(O)-CF..

24. El procedimiento de la reivindicacion 23 en el que dicho mamifero es un

5 ser humano.

25.  Un procedimiento para tratar obesidad en un mamifero en necesidad de
dicho tratamiento que comprende administrar a dicho mamifero una cantidad

terapéuticamente eficaz de un compuesto que tiene la férmula
R5b

.
NHy RE A QA

';, /\< o ” l .
N /< Né</Z/ | -

5d
%\R“ )
R3
2
R (1)

10
o un tautémero del mismo, o una sal farmacéuticamente aceptable de
dicho compuesto o tautémero, en la que:
R' es H -alquilo (C-Cs), -perfluoroalquilo (C4-C), -perfluoroalcoxi (Cs-
C.), o -alcoxi (C1-Cy);
15 R? y R?, tomados por separado, son independientemente H, -alquilo (C4-

C.), o -perfluoroalquilo (C1-Cs);
o R?y R? tomados junto con el carbono al que estan unidos, es -

cicloalquilo (C3-Cg);
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"R*es H o -alquilo (C1-Ca);

cada uno de R*, R™®, R* y R™ es independientemente H, F, Cl, Br, -
alquilo (C4-Cy),

-OH o -O-alquilo (C4-Cy);

Q es -O- o un enlace;

Aes uh grupo -cicloalquileno (C2-Ce), un grupo -cicloalquenileno (C2-Cg)
o fenileno;

Z es-C(R*™)(R*®)- o un enlace donde cada uno de R*® y R™ es
independientemente -H o -alquilo (C1-C4), 0 R®** y R®", tomados junto con el
carbono al que estan unidos, es un -cicloalquilo (C2-Ce);

R” es C(O)R®, ciano, hidroxilo, -alcoxi (C+-Cs), -perfluoroalcoxi (C4-Cs) 0
un mimético de acido carboxilico;

R® es -OR® o NHR;

R® es -H, -alquilo (C4-Cs), o -perfluoroalquilo (C1-C4); y

R es -H, -alquilo (C-Ca), tetrazolilo 0 S{0)-CF.

26. Un procedimiento de la reivindicacién 25 para tratar obesidad en un
mamifero en necesidad de dicho tratamiento que comprende administrar a
dicho mamifero una cantidad terapéuticamente eficaz de un compuesto que

tiene la fébrmula

)
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Z
g7
NH- 2
0 < .
—~ I 11
R1/< / N had Rqa
N‘/
o) R*
R3
2
R )

o un tautémero del mismo, o una sal farmacéuticamente aceptable de
dicho compuesto o tautémero, en la que:
R'es H o -CH3;
5 R?es H 0 -CH3;
R®es H o -CHs;
R*es H o -CHj3;
R% es H, F, Cl o metilo;
A es 1,4-ciclohexileno;

10 Z es-C(R™)(R™)- o un enlace donde cada uno de R®** y R™ es
independientemente -H o -alquilo (C;-Cs), o R® y R®®, tomados junto con el
carbono al que estan unidos, es a -cicloalquilo (C2-Cg);

R’ és C(O)R®, ciano, hidroxilo, -alcoxi (C-Cs), -perfluoroalcoxi (C1-C4) 0
un mimético de acido carboxilico;

15 R® es -OR® o NHR'";

R® es -H, -alquilo (C4-Cs), o -perfluoroalquilo (C1-C4); ¥
R0 es -H, -alquilo (C1-C3), tetrazolilo 0 S{0)-CFa.
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v

27. El procedimiento de la reivindicacion 26 en el que dicho mamifero es un

ser humano.
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RESUMEN

La invencion proporciona compuestos de férmula (1).

R5b

R1/< : N \( \\"Rsa

5 vy la sal farmacéuticamente aceptable de los mismos, en el que R', R?, R® R*,
R R%® R* R, Q, A, Z, y R” son como se ha descrito en este documento;

composiciones de los mismos; y usos de los mismos.
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The applicant is haraby notified that tha international search raport and the written apinion of the International Saarching
Autharity hava bean astablished and are transmitisd herswith,

Filing of amendments and statement under Article 19:
The applicant is entitied, if he 30 wishes, to amand the claims of the International Application (s3e Rule 13):

When? The time limit for filing such amandmants is normally two months from the date of tranamittal of tha
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Shortly after the expiration of 18 months from the priority date, the interational application will bs published by tha
International Bureau. If the applicant wishas lo svold or postpone pubdication, a notice of withdrawal of the International
application, or of the pricrity claim, must reach the International Buraau as provided in Rulss NS, 1 and 30b/s.3, respectively,
before the comphkstion of the technical Preparations for intsmational publication.

The applicant may submit comments on an Informal basis on the written apinion of the Intarnational Searching Authorlty to the
Internatlonal Buraau. The International Bureau will 3end a copy of such commants to all dasignated Offices unhass an
international praliminary examination repoit has bean or is 10 be astablished. These commants would also be made availabls to
the public but not before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only In recpect of some dasignated Qffices, a damand for intarnafional prefiminary
examination must be filed if the applicant wishes to postpone the snlry into the national phase until 30 months from tha priority
date (in zome Officas sven later); atharwise, the applicant must, within 20 months from the piiority date, parform the praserik ed
acts for antry into the national phase belore those designated Qifices,

In raspact of other dasignated Officas, the time limit of 30 months

See the Annex to Form POT/IR/301 and, for detalls about the applicable time limits, Offica by Office, 3¢a the PCT Applicant's
3uide, Voiume 11, National Chapters and the WIPO Internet site.

{or later) will appiy aven if no damand Is filed within 19
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Motas are bassd on the requirements of tha Patant Caoperation Traaty, the Reguiations and tha Administrative Instructicns -
under that Traaty. In case of diacrepancy between these Motas and thaed requirements, the latter are applicabla. Fiar moar
detailed infarmation, 3ae also the FCT Applicant’s Guids, a publization of WIPO.

Thasa Mates are intendad to Qlva tha basic instructions ConcAning the fling of amsndmants under articte 13. The -
\

In thase Notes, *Arlicla®, "Rule®, and “Section® r3fer 1o the provisions of the POT, the POT Requiations and tha PCT
Administrativa Instructicns, respectivaly, .

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the intemational search report and the written opinion of tha Intemational
Searching Autharity, sne Gpportunity to amend iha claims of the intemational application. It shculd however be emphasized
that, since all parts of the international application (claims,description and Aawings) may be amanded during the
intarnational preliminary examination procedure, there is usually no nead to fils amendamants of the claims under Articls 12

The attention of tha applicant is drawn to the fact that amandments to the claims under Articte 19 ara not allowsed where
the International Searching Authority has declared, undar Article 17(2), that no international ssarch report would ba
established (see FCT Applicant's Guida, Volume VA, paragraph 296).

What parts of the international application may be amended?
Under Article 19, only the claims may be amendad.

During the interational phase, the claims may also be amendad (or further amendad) under Ariicle 34 bafore the
International Prefiminary Examining Authority. The ddscription and drawings may only be amended under
Articte 34 before the Intaimational Examining Authority.

Upon entry into the national phass, all parts of the intsmational application may he amended under Aricle 28 or,
where applicable, Article 41.

When? Within 2 months from the date of transmittal of the International search raport or 16 months from tha priority date,

Where not to file the amendments ?

The amendments may only ba fitad with the Intamational Bureay and not with the raceiving Office or the
Intarational Searching Authority (Rule 46.2).

Where a demand for international praliminary examination has been/is filed, sea balow.

How? Either by cancelling ana or more antire clalms, by adding one or more new claims or by amending the taxt of cne
or more of the claims as filed.

A replacemant sheat must be submitied for each shest of the claims which, on account of an amendment or
amandments, differs from the shest originally filed.

All the claims appearing on a replacement sheat must be numbered in Arabic numerals. Whara a claim Is
cancelled, no renumbering of the other claims is required. In all cases whera daims are renumberad, they must be
renumbered consecutively (Section 205(b)).

The amendments must be made in the language in which the international application is to be published.

What documents must/may accompany the amendments?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be publishad with the international application and the amended claims. It should not be
confusad with the "Statemeant undsr Articla 13(1)" (382 below, under *Statament under Article 13(1)%).

The letter must be in English or French, at the choice of the applicant. However, if the language of the
international application is English, the letter must be in English; if the language of the International application
is French, the letter must be in French,

Netas to Form PCTASAS0 (first shaet) (October 2005)




NOTES TO FORM PCT/ISA/220 (continued)

The letter must indicate the differances betwsan the claims as filad and tha laims as amendad. It must. in
particular, indicata, in connaction with cach claim agpearing in the international agplication (it baing understo
that idantical inaicatinons conceming sevaral claims may be grouped),whether

(i)  the claim is unchanged;

(i) the claim is cancelled:; /
(i) the claim is. naw;

(iv) the claim raplacas cne or more claims as filed;

(v) the claim is the result of the division of a claim as filad.

The following examples illustrate the manner in which amendments must be explained in the
accompanying letter:

1. [Whare originally thers were 48 claims and aftar amendment of some claims there are 51):
"Clalms 1 to 29, 31, 32, 34, 35, 37 10 48 replaced by amended claims baaring tha same numbars;
claims 30, 33 and 38 unchanged; new claims 49 to 51 addad."

2. [Whers originally there were 15 claims and after amendment of all claims there are 1 1}
*Clalms 1 to 15 replaced by amendad claims 1 to 1.

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding
naw claimsj:
"Claims 1 to 6 and 14 unchanged: claims 7 to 13 cancelled; new dlalms 15, 16 and 17 addad." or
*Claims 7 to 13 cancealied; new claims 15, 16 and 17 added; all other claims unchanged.*

4. [Where varicus kinds of amendments are made}:
*Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancellad; claims 14, 15 and 16 replaced by amandad
vdalm 14; claim'17 subdivided Inlo amended claims 15, 16 and 17; naw claims 20 and 21 added."

"Statement under article 19(1)" (Rule 46.4)

The amendmants may be accompanied by a statement evplaining the amandments and Indicating any impact
that such amendments might have on the Jascription and the drawings (which cannot be amendsd undar Articls 19(1)).

The statemant will be published with the international application and the amendad claims.
It must be in the language in which the intemnational application is to be published.
It must ba brief, not axceeding 500 wards If in English or if ransfatad into Engish.

it should not be confused with and doas not replace the iatter Indicating the differencas betwesn the clalms as filed
and as amanded. it must ba filed on a separate sheet and must be identified as such by a heading, praferably by
using tha words "Statemant under Arlicle 19(1).°

It may not contain any disparaging comments on the international search report or the ralevance of citations
contalned in that report. Peferance to Cltations, relovant lo a given claim, contained in the Intarnational saarch
repart may be mads only in connection with an amendment of that claim.

Consequences it a demand for international preliminary exomination has already bheon filed

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for
international preliminary examination has already been submittad, the applicant must preferably, at tha time of
fling the amandments (and any statament ) with tha Intemational Bureau, also file with the International
Preliminary Examining Authority a copy of such amandments {and of any statemant) and, where required, a
franslation of such amandments for the precadure before that Authority (s2e Rules 556.3a) and 62.2, first
santenca). For further information, sse the Notes to the demand form (PCT/IPEA/401).

Consequence with regard to translation of the international application for entry into the national phase

The applicant’s attention is drawn to the fact that, ipon antry into the national phase, a transtation of the claims as
amanded uniar Arifiche 19 may have to be furnished to the designated/elected Officas, instead of, or in addition to,
the translation of the claims as iiled.

For further details on the requirements of each designated/electad Office, see the PCT Applicant'’s Guide,
Volume if.

Notes to Form PCTASA220 (second sheet) (Octcber 2005)
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PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent’s file referance FOR FURTHER sea Form PCTASA/220

Pr33615A ACTION as well as, whare applicable, tem 5 balow.
International application No. Intarnational filing date {98y ‘monthyear) (Earilast) Priortty Data (day/month year)
PCT/IR2003/001963 22/07/2008 02/08/2007
Applicant

PFIZER PRODUCTS INC.

This intarational search report has Leen prepared by this intemational Searching Authority and is transmitted to thg applicant
according to Article 18. A copy Is teing transmitied to the Intemational Bursau.

This intarnational ssarch report consists of a total of 3 sheets.
Itis aiso accompanied by a copy of each prior art document citad in this report,

1. Basis of the report
a. With regard to the language, the intemational search was carriad out on the basis of:

the international application in the language in which it was filed

[]  awansiation of the international application into , which Is the languane
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. D This international search report has bean 2stablishad taking into account the rectification of an obvicus mistake
authorized by or notified to this Authority under Rula 91 (Rule 43.6bls(a!))_.,

c. D With regard to any nucleatide and/or amino acid sequence disclosad in tha Intsrnational application, see Box No. |,
2, D Certain claims wore found unsearchablo (Sae Box No. 1)
3. []  unity of invention is lacking (ses Box No 1))

4. With regard to the title,
the text is approved as submitted by the applicant
D the text has baan established by this Authority to read as follows:

5. With regard to the abstract,
D tha text is approved as submitied by tha applicant

the taxt has baen established, according to Rula 28.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month trom the date of mailing of this international aearch report, submit commeants to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figura No.
D as suggested by the applicant
D as selected by this Authority, hecause the applicant failed to suggest a figure
D as selacted by this Authority, bacause this figure better characterizes tha invention
b. D none of tha figures is to be publishad with the abstract

Form PCT/ISA/210 (first shaeat) {April 2007)



international application No.

INTERNATIONAL SEARCH REPORT PCT/IB2008/001963

L

Box No. IV Text of the abstract (Continuation of item 5 of the first sheet)

The invention provides compounds of formula (1),

R5b
NH, o R Q\A /z\R7
Rv/< \ N _ Rsal
o R o
SO

and the pharmaceutically acceptable salt thereof, wherein R', R?, R®, R*, R®.
R® R* R¥,Q, A, Z and R’ are as described herein; compositions thereof:
and uses thereof  for the treatment of diabetes and obesity.

’

@b\

Form PCTASA/210 (continuation of first sheet (3)) (April 2005)



INTERNATIONAL SEARCH REPORT

International application No

B. FIELDS SEARCHED

PCT/1B2008/001963 \
A. CLASSIFICATION OF SUBJECT MATTER
INV. C07D498/04 A61K31/553 A61P3/04 A61P3/10
Acsarding by Intematicnal Patant Classfication (IF13) o o Bath national classifizathon and IPG b , J
Y

Co7D

Minimum dxcumentation asarched (classifizaticn system followed by dassification symbols)

Dacumontation searched other than minimum decumaentation to the axtant that such doo

uments are included in the fiakis ssarched

Electronic data baso conguited during the intamatinal search (name of data bass and, whora practical, search lerms usad)

EPO-Internal, WPI Data, CHEM ABS Data, BEILSTEIN Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categary® | Citatkon of Sscumen), with indization, whera appropriate, of the rekovant passagas

Rolavant to claim No.

ASTRAZENECA UK LTD [GB]; BIRCH ALAN MARTIN
[GB];) 28 June 2007 (2007-06-28)
abstract; claim 1

TOBACCO INC [JP]; FOX BRIAN M [us];
FURUKAWA N) 10 June 2004 (2004-06-10)
abstract; claim 1

3 November 2004 (2004-11-03)
abstract; claim 1

A WO 2007/071966 A (ASTRAZENECA AB [SE]; 1-27

A WO 2004/047755 A (TULARIK INC [US]; JAPAN 1-27

A EP 1 473 295 A (KYORIN SEIYAKU KK [JP]) 1-27

D Furthar documents are listad in tha continuation «f Box C.

E 338 patent family annex.

" Spedial categonos of cled dociments

A disument dafining (he Jenaral stata of the an which Is nit
considand to be of particular rolvance

*E® oarfor documant bt publishad an of after the Intormational
filing date

LY dacument which may throw doubts on priority claim(s) ar
which is cited to eslabiich the publication date of anather
ciathon or othar spacial reason (as spocikad)

O Alcument rafarring to an oral disclosure, usa, oxhibitlon or
ather means

P decument publiched prior to the intemarional titing date but
tater than tha prictity date claimed
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PATENT COOPERATION TREATY
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INTERMNATIZHAL SEARCHING ALUTHORITY /1/ -
PCT
' |
. L WRITTEN OPINION OF THE
566 form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of mailing
(dayimonthysar)  see form PSTASAR10 (second sheet)
—)\pplicant's or agent’s file referance FOR FURTHER ACTION
see form PCTASAR220 See paragraph 2 helow
_vlntemaﬁonal application No. International filing date {Jay.monih ear) Priofity date (day.monthjear)
PCTAB2008/001963 22.07.2008 02.08.2007

International Patent Classification (1P13) or koth national classification and IPC

INV. C07D49804 A61K31553 A61P304 A61P3/10

Applicant
LPFIZER PRODUCTS INC.

1. This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. it Priority
Box MNo. lil Mon-astablishment of opinion with regard to novalty,

Box No. IV Lack of unity of invention

XOOOR

Box No. VI Certain documents cited
Box No. VIl Cartain defects in the international application
Box No. VIl Certain observations on the international application

2. FURTHER ACTION

BOO

International Bureau under Rule 66. 1 bis(b) that writtan opinions of thic
will not be so considered.

whichever axpires later.
For further options, see Form PCTASAZ220.
3. For further details, see noles to Form PCTASA220.

inventive step and industrial applicability

Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelly, inventive stép or industrial
applicability; citations and explanations supporting such statement

If a demand for international preliminary examination is made, this apinion will usually be considered to be a
writtan opinion of the International Praliminary Examining Authority ("IPEA") except that this doss not apply where
the applicant chooses an Authorily other than this one to be the IPEA and the chosen IPEA has notifed the
International Searching Authority

If this opinion is, as provided above, considerad to be a written opinion of the IPEA, the applicant is invited to
submit to tha IPEA a written raply together, where appropriate, with ameandments, before the avpiration of 2 months
from the date of mailing of Form PCTASAZ20 or before the axpiration of 22 months from the priority date,

|
I . — — —
( ame and mailing address of tha ISA: II Date of completion of Authorized Officer ~
I‘ this opinion P
& %
European Patent Office [ .. ; 3
@ D-80298 Munich ! ;ef‘fo/fS":f’m Bérillon, Laurent H 0») 7
T Tel +49892309.- 0 Tx: 522556 epmu J i - Y I3
Fax: +49 89 2239 - 44585 | Telephone No. +49 39 2383.7078 g g

L — 1

Form PCTASAR37 (Caver Sheet) (April 2005)




WRITTEN OPINION OF THE International applicatiod No.
INTERNATIONAL SEARCHING AUTHORITY PCT/AB2008/001 %6?

&\U"

Box No. | Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
d  the international application in the language in which it was filed

01  atranslation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. OO This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
O asequence listing
O table(s) related to the sequence listing
b. format of material:
O on paper
O in electronic form
c. time of filingfurnishing:
0O contained in the international application as filed.
O filed together with the international application in electronic form.

O furnished subsequently to this Authority for the purposes of search.

4. O In addition, in the case that more than one version or copy of a saquence listing andor table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

5. Additional comments:

Form FCTASA/ 237 (April 2007)
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INTERNATIONAL SEARCHING AUTHORITY PCT/IB2008/OO1/9(gq
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Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive steﬁ/or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-27
No: Claims

Inventive step (IS) Yes: Claims 1-27
No: Claims

Industrial applicability (IA) Yes: Claims 1-27
No: Claims

2. Citations and explanations

see separate sheet

Box No. VIII  Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCTASA/237 (April 2007)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/IB2008/001963

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1 Prior art
Reference is made to the following documents:

D1: WO02007/071966
D2: WO2004/047755
D3: EP1473295

2 Claims 22-27 relate to subject-matter considered by this Authority to be covered by
. the provisions of Rule 39.1(iv) / Rule 67.1(iv) PCT. The patentability can be
dependant upon the formulation of the claims. The EPO, for example does not
recognise as patentable claims directed to the use of a compound in a medical
treatment, but may allow claims to a product, in particular substances or compositions
for use in a first or further medical treatment.

3 Novelty (Article 33(2) PCT)

3.1 The claimed compounds are novel over D1 and D2 in view of their 7,8-
dihydropyrimido[5,4-f)[1 ,4]-0xazepin-5-one.

3.2 The claimed compounds are novel over D3 in view of their amino group.

4 Inventive step (Article 33(3) PCT)

The present application is directed to diacylglycerol O-acyltransferase 1 (DGAT-1)
inhibitors useful in the treatment of e.g. obesity and diabetes. '

The closest prior art is represented by D1 which equally relate to DGAT-1 inhibitors.
The claimed compounds (7,8-dihydropyrimido[5,4-f][1 ,4]-oxazepin-5-one derivatives)
differ significantly from those disclosed in D1 (pyrimido[4,5-b][1,4]oxazine

Form PCT/ISA/237 (Separate Sheat) (Shest 1) (EFO-April 2005)



WRITTEN OPINION OF THE International application Np.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/IB2008/001963

derivatives). The claimed compounds are therefore inventive solutions to the
technical problem of providing further DGAT-1 inhibitors. :

Re Item Vill

Certain observations

The present claims 1 and 5 do not meet the requirements of Article 6 PCT in view of
the functional expression "carboxylic mimic".

Form PCT/ISA/237 (Separate Sheet) (Sheest 2) (EPO-April 2005)
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abstract; claim 1
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abstract; claim 1
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abstract; claim 1

1-27

D Furthzr documentz ars lizted in the continuation of Box O,

See patent fZmily annai,

* Epeclal catagories of cited documents

A document dxlining ihe gancral state of the an whilcl s not
considarad to ba of parilcular relavance

*E* earlizr document but publichad on o afler the International
fling dlate

'L documant which may throw doubts on priorily  clabm(e) or
which Ie citzd to estatlizh the publication Jal: of anathor
cllation or slber 2peclal ré ason (a3 spacified)

*0* document raferring 1o an oral disclosure, uss, exhibition o
other mezans

P document putdished prioe to Whs htseaational filing date tut
later than the priority date clair zd

'T* later documisnt published aftar the international fMling date
of priorlty dst2 and not in conflict with the applisation biyt
cited to wndsrstand 1he princlpls oF theory undaslying the
invention

o document of padiculzr rslevancs; ths claimead invantion
<annat ba canstdersd noval or cannot b considared o
Involve an Inventive et when the docuimsnt i3 taken alona

WV dacumnent of partcular relavance; the claimed invantion

cannet be conalderad 1o Involve an inventive step whan tha
dosument (¢ combivisd with one or mare athar aush doctt-

mants, such cormbination belng sbvious to a pzrson sbillsd
inthe art.

document member of e seme patzal family

o3
PAy

Dale of ths actuzl completion of the inte reational 3z5rch

23 January 2009

Dale of mailing of the intzmalon sl s2arch raport

3070172002

Name and malling address of tha 134/
Europsan Patent Qlice, F.B, £813 Patzrllaan 2
NL - 2280 HV Rijswijik
Tal. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorizzd officer

Bérillon, Laursnt

Fommn PCT/ASA/210 (sacond 2haet) (Sl Z605)




INTERNATIONAL SEARCH REPORT

Intzrnational applieation fo (\/

PCT/1B2008/001962
Fatent document Puplicztion Patent farlly Publication

cltad in search report dats member(z) Jate
WO 2007071966 A 22-06-2007 AR 053562 13-02-2008
CN 1012462357 14-01-2009
EP 196622 10~09-2008
UsS 2008206059 11-12-2003
uy 30050 31-07-2007
Wo 2004047755 A 10-06-2004 AU 2003293000 13-06-2004
: ER 0315688 06-09-2005
CA 2514473 A 10-06-2004
CN 1753897 A 29-03-2006
EP 1562956 A2 17-08-2005
JP 3985830 B2 10-10-2007
JP 2006509764 T 23-03-2000
KR 20050090436 A 14-09-2005
MX  PA0O5005425 A 23-11-2005
NZ 539952 A 30-05-2008
ZA 200503823 A 22-02-2000
EP 1473295 - A 03-11-2004 EBR 0307150 A 07-12-2004
CA 2472335 Al 31-07-2003
CN 1620459 A 25-05-2005
Wo 03062245 Al 31-07-2003
MX  PA0O4006571 A 04-10-2004
NZ. 533540 A 28-04-2000
US 2005085469 Al 21-04-2005

Form FCTASA/210 (petont fomily annz.s) (Aprl 2005)



SURERINTENDENCIA DE INDUSTRIA Y COMERCIO

=l LT
N No. 10-010179- -00000-0000 _
Industria y Comercio Facha. 2010-02-01 17:04:20  Dap. 2020 DIP MUEVASCR
SOPERINTENOENCI A Tra 11 PATENTEIVI Eve 278 FASENMACIONALL
Act. 411 PRESENTACION Folios: 228
PATENTE DE INVENCION | | MODELO DE UTILIDAD [ | Art 33 Decision 486/00

Indicacién que se solicita una patenta.

Daios di identificaciin del zolicitante ¢ de la peraona que prezenta la solicitud
Descripcian de la invencion

Dibujos de zer astas pertinent2s

Comprobanie de paga de las tazas eslablacidaz (Ds g2 gl cazo formato Jde descuento)

Completa Incompleta
f

HE NN

PATENTE DE INVENCION PCT |:| MODELO DE UTILIDAD PCT |:| Art.33 Decision 486/00, Circular Unica

Indicacién que se solicita una PCT
Copia de |5 soliciiud en szpafiol, ial coma fue prezentada inicialments (capituls dezcriptiva,
reivindicatorio, resumen)

Dibujos de ser estos pertinentes

HNENEN

Comprobantz de pago de las tazas establecidas (de zer el cazo formaln de dezzonento)

Completa D Incompleta I:l

DISENO INDUSTRIAL [ ] (Art. 119 Decision 486/00)
‘_| Indicacian que se solicita Disefio indusatrial
D Datos de identificacidn del solicilante o de la persona que prezenta la solicitud
D Fepresentacién grafica y folografica del Dizefio industrial o mnsstra del material que incorpora ef
disefio

D Comprobante de pago de azas establecidas

Completa |:| Incomplata D

gfn
"H

ESQUEMA DE TRAZADO |:| (Art. 92 Decision 486/00)

Indicacian que s aolicita un ezquema de trazadao
Datoz de identificacidn Jdel solicitante o da la persona que presenia la aolicitud

Representacian gréfica ds un esquema d= trazado

HREREEN

tahlzcidas

Complata D Incompleta D

Comprobante de pago de las tas:

\-.
[
v
v
[11]
(jl
‘.D

PIND-FNR 120NQ.11.1R\



BICENTENARI)
et ke Lt

Bogaota,
2020

Doctor(a

QLARTE CARPLOS P
v/l. Represanta

INC.

BY
S

)
B

foR

;3‘ [=- 1=

ién

i
.
€1
it
\

5ol ci'Ld intcermacsional
Fecha inicio fase naciona

= A
<K
an
3
ct -
G ot

(w1
jm

=
0

o)
=

Coto Azl examen de

dz

N,

forma ,

la Decisifn 286 de la Comigidn de 1la
Cooperacidn en Materia e Patences (
Onica de la Superintendencia de Induscri

DT ZSENLCD

Aele
golicitud,

prazcizidn nacesarisa pava  ids
patentz. (Pegla 4.2 BIT, Avi 26
La solicicud no contisns

a, M

grecho a la patente del in
zstablecide por =21 aviiculo 2
Comunidad Andinz., Cusndo e ©
deberdn lagalizsrese de confiorm

no(n

Q2
[
[
|.l.
oW
(=
]
Q
v
0
=)
l_Y.
B
(1

= =

referencia a Regls 2,17 id
PCT., =1 alcance d= las ka
elavamnenc:s wuna cegidn de de
conformidad ¢on lo digpusesto e
la Civeoular Unica de Supevinien

5

cuplirn dispue

=
\Ti
fox]
(RN
[y I
D
=
(0
bl

o

nocificacidn del prezence cofici
En casc de ne dar  cumplimd
congidarari abandonadsa y pevdar
Nocifigquese <l

e), Azl capitulo

¢l namero
rétulo

Al contestar <favor indique
de radicacidén consignado en el

3~

un

ntificay
-7 D-4§

& litexs
race de

nae

Dt.T),

<l

l|-g

v Comsycio,

ve titulo que pervmita identif

2l titulo rvelacionsdo o s= &
clarvamenice <1 objeto  dz

G, Civeulay TGnics 5.2.9)

ia del documento &n gque <

1 aolicicants o a v causante,

1 k) Az 1z Decizidn 426 de la

nkos otorgados en el atran
por lod avticulos 26

crsate Az laz dzelavaciones
de Cocoperacifn en Materia
nza sz determinarid  segd
=ntcr £1 solicitznte o 3u 2

o1 Q

ETD, =

v 260
2 0

n el rameral £.2.18 ds=l Capitulo into, Ticulo
dencia de Induztrias y Comsroia,

esto por 2l aviiculo 22 Jde la Decizidn 426, s
1 té&rmine de dos mezss  siguientes & la fech
o, complets log raguisitos angsricormente ermancisz
znto  al presencte  veguevimienta, la golicitw
& su prelacidn,

corn fundamento 2n el articulo 28 de
Andina, articulo 27 dsl Tratado d2
& 51 kis del Reglameﬂtn v Circular

del
a 1o
z la
st

=3
&n
de

W

Szds

Cantro

Sede

Cavrrera 13 No. 27-00
CAN: Bv, C era 50 MNo.
Call Center 6513240. i
Web: www.sic.gov.co e-mail:

Bogot& D.C. Colom

7 0
.2, Tel
0-910165
ir.gov.co

vl
¥yl

PRY: 5870000
5880070



Industria y Comercio
SUFERINTENDERNCIA

* «
PICENTENARIO
Mt

SRAY N

0 10172

[

Radicacifn No.

Al coatestar Zavor indiques =l ndmero 3ede Centro: Carrava 13 Mo. 27-00 pisocs 2, 5, 7 y 10 PBY: 5870000
de radicacidn congignado en &l rdtulo 5ed:z CAM: Av, Carrzra 50 Mo. 26 - 55 int.2. Tel 5880070
Call Center 6513240, Linea 01800-910165
Web: www.sic.gov.co e-mail: info@sic.gov.co

Bogoté& D.C. Colombia



