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ANEXOS
Comprobante de pago de la tasa de presentacion de la solicitud.

Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
juridica.

Poderes, si fuere el caso. Adjunto copia simple ver expediente No, <&3-138.949
Documento de cesion del inventor al solicitante o a su causante.

Declaraciones.

Copia de la solicitud internaciona!. (Resumen, descripcién, reivindicaciones, dibujos).

Traduccion de ia solicitud internacional ai castellano. (Resumen, descripcion, reivindicaciones,
dibujos).

Copia del examen preliminar internacianal efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA).

Traduccion def examen preliminar internacional efectuado por la IPEA.
De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

De ser el caso, certificado de deposito del material bioldgico.
Arte final 12 x 12.

De ser el caso, informacion sobre otras solicitudes de patente o titulos obtenidos en el extranjera por
el mismo titular o su causante, relacionadas parcial o totalmente con la invencién de esta solicitud.

De ser el caso, modificaciones efectuadas a la solicitud internacional.

Otros. Busqueda Internacional, Secuencias.
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NOMBRE: CARLOS R. OLARTE FIRMA:

Solicito la concesion de la patente,

Sl

s
2.747 Bta T.P._74.295

C.C.

Instrucciones para el diligenciamiento del presente formulario, ver reverso de esta pagina.
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Traduccion oficial del Ingiés por Mar1én Weira Castro, resolucidn 2117 el
Ministerio de Justicia de Colombia

) ' APOSTILLA EN PODER DE REPRESENTA&IGN D=

ELY LYLLY AND COMPANY
Bilingie inglées- espancl olorgado en Indianapolis, Indiana, Esltados Unidos el 17
de julio de 2003 y firmado por Peter G. Stringer, Director Cjecutivo y Pétenteﬁ
internacionales de Ely Lilly & Company.

Todd Rabita Secretario de Estado

Socretario de Estado de Indiana Estado de Indiana

APOSTILLA

(Convencion de 1a Haya del 5 de octubre ce ﬁ

9

i
1. Pais: Estados Unidos de América- Este documento Pablj
2. ha sido firmado por Catherine Michel
3. Quien ejerce funciones de Secretario de la Corte del ¢

condado Johnson
4. Lleva el sello del Secretario de 1a Corte del Circuitoten
de Indiana

CERTIFICADOD

5. . Fn Indianapniis, Indiana 6. £ 22.de julio de 2003
7. Por el Setretario de Estado de Indiana 8. NMeo. AZ003- 112f@ ;
0. Gran Sello del Estado de Indiana |;Y
10.  "Firma legible dg Todd Rokita; Secretario de Estado de I$

da Indiana tienen el sello impreso electrdnicamente.

The Siatehouse, Indianapolis, Indiana 46204, (317) 232-6531, fa (317) 233-2283

CERTIFICAGION WOTARIAL

Wilinglie inglés- espaiol, el 17 de julio de 2003 el suscrito notario Catherine

Michel certifica que Peter G. Stringer, domiciliado en 7620 Castleton Farws, West
Drive, Indianapolis, Indiana - 46256 Estados Unidos ejercia funciones de Director

- Ejecutivo y Patentes Internacionales de Ely Lilly & Cbmpany, con  sede en
. :'l ; )
RN i} ;
i v
SARILE B CASTRO

foaducics o ntéiprete Oficial

indianapolis, Indiana, Estados Unidos.

aglés Egpaiel - Taglés

Hesoboddn o 211 del 7 O 1907




2

1 otorgante fundamenta sus certificaciones en este documento: Delegacidn de

Autoridad concerniente a Ciertas Materias de Patentes, suscrito el 20 de enero
de 2003: conforme al poder otorgado al Asesor General de la Compahia por el
Comité ejecutivo de la Junta Directiva de E1i Lilly and Company.

Firma del notario publico Catherine Michel certifica

Sus funciones vencen el 21 de octubre de 2008 - residente en el condado Johnson

$ello de notario publico de Indiana

Fs traduccién fiel del inglés, con copia archivo para confrontacidn. Bogota 28

de juli10-2003. Marlen Neira C

M@/um Mﬁt C

MARLEN NEIRA CASTRO
Traducior e Intérprete Oficiol
Inglés - Espafiol - Inglés
Resolucion No. 2117 del 7 Oct 1987
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{MARTERAISBECK

OLARTE RAtspeCK & Friers, L1DA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORRE C
CALLE 100 No. 8A-55 Piso 10
BoeoTta, CoLomBIA
TELEPHONE: +57-1 638-6200
Fax: +67-1 638-6201

www.olarteraisbeck.com

Power of Attorney

The undersigned,

Poder

El suscrito,

ELILILLY AND COMPANY

domiciled in

domticiliado en

Lilly Corporate Center, Indianapolis, Indiana 46285 US

by means of these presents hereby grants to Carlos
IR. Qlarte, J. 1an Raisbeck and Ana

Maria Frieri full and sufficient Power of
Altorney Lo filg, prosecute, obtain, defend and
enforce any and all of the company’s Patents,
Utility Models and Industrial Designs in the
Republic of Culombia, to which end it cmpowers
them to take all steps necessary before any
administrative or judicial authority of any class for
the objects stated, to {ile petitions, appeals, replies
and oppositions, pay taxes and annuitics, request
Lestimonics, receive documents and securities,
abandon applications and collect refunds: Sufficient
power is hereby granted 1o receive notificativns on
Lehalf of the Compauy, to confer powers on those
whio are to represent the company judicially and
exlrajudicially, to answer in courl in the matter of all
claims and demands that may be presented in
conneciion with the objects staled, giving them
likewise power to substitute these presents and
revoke such substitutions.

Sigunature/Firma (P ?

Date/Fecha: [ "JJuly 200

por medio del presente otorga a Carlos R,
Olarte, J. Ian Raisbeck y Ana Maria
Frieri poder especial, amplio y suficiente para
presentar, tramitar, obtener, defender y hacer
respelar todas y cualguicra de FPatentes, Modelos
de Utilidad y Disefios Industriales de la
compaiiia en la Repablica de Colombia, a cuyo
electo los faculta para dar todos los pasos
necesarios ante cualquier nuloridad administrativa
0 judicial de cualquier jerarquia para cumplir con
lo encomendado, ¢levar solicitudes, apclaciones,

. respueslas y oposiciones, pagar impucstos y

anualidades, solicitar testimonios, recibir
documentos y valores, desistir y percibir. Se
concede poder bastante para recibir notificaciones
a pombre de la compailia, otorgar poderces a

" quicnes vayan a representar a la compaiiia judicial

y exirajudicialmente, responder cn juicio a todas
Ias reclamaciones o demandas que por motivo de
lo encomendado se presentaren, dandoles
asimisme faculiad para sustituir el presente y
revocar dichas sustituciones.

City,Country/Ciudad,Pais: Indianapolis, Indiana, United States of America
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OLARTE RAISBECK & FRIERI, L1DA.
LEGAL & PROFESSIONAL SERVICES

WORLD TRADE CENTER — TORRE C
CaLLe 100 No. BA-55 Piso 10
BocoTa, CoLomBia
TELEPHONE: +57-1 638-6200
Fax: +57-1 638-6201

www.olarteraisbeck.com

Notarial Certification

On this date,

/ 77 July 2003
The undersigned Notary Public certifies:

I. That

Certificacion Notarial

En esta fecha,

el Notario Pablico suscrito certifica:

1. Que

Peter G. Stringer

ol legal age and domiciled in

mayor de edad y domiciliado

7620 Castleton Farms, West Drive, Indianapolis, Indiana 46256 US

signed the {oregoing document.

2. Thal the prantor has executed thie foregoing
document as Executive Director, International
Patents

of ELI LILLY AND COMPANY

3. That ELI LILLY AND COMPANY

having its principal place of business located in
Indianapolis, Indiana, United States of
America

is duly incorporaled, is currently in exislcace, and
that the purposes for which the Power of Atlorney is
granied are within the scope of ils corporale
PUrpOSes.

4. That the grantor has the authority to exccute the
Power of Altorney and that his/her representation is
Jegal.

5. The foundation for my certifications contained in
points 2, 3 and 4 was the exhibition of the following
authentic documeni(s):

Delegation of Authority Concerning Certain
Patent Matters, executed January 20, 2003;
pursuant (o the authority granted to the
General Counsel of the Company by the
execulive Committec of the Board of
Pirectors of Eli Lilly and Company

NOTARY PUBLIC (Signature):

suscribio el documento que antecede.

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

de

4. Que

con sede principal ubicada en

estd legalmente conslituida, que tiene existencia
lcgal vigenle ¥ que lus proposites para los cuales
se olorga el poder se encuentra dentro de los que
comprenden su objeto social.

4. Que ¢l olorganie tienc la representacion para
suscribir el poder, y que ésta s legilima.

5. El fundamento de mis certificacioncs
contenidas en los puntos 2, 3 y 4 {ue la exhibicitn
de los (del) siguicnte(s) documento(s) auléntico(s):

ok ,//

r"*lﬂ"‘llh\-h_
f«rf

-.E’j»'e'\*,\
o s,cx 3“
§ .Q&L)"‘:

Catherine Michel
My Commission Expires October 21 2008
Resident of Johnson County
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Original (for SUBMISSION )
Vill-2-1 [Declaration: Entitlement to apply for

and be granted a patent

Declaration as to the applicant's
entitlement, as at the internaticonal filing
date, to apply for and be granted a
patent (Rules 4.17(ii) and 51bis. 1{a){ii}).
in a case where the declaration under
Rule 4.17(iv) is not appropriate:

Name (LAST, First)

in relation to this international
application

ELTI LILLY AND COMPANY is entitled to
apply for and be granted a patent by
virtue of the feollowing:

_\)’"'*2"“ ELI LILLY AND COMPANY is entitled as

' employer of the inventor, JOSEPH, Sajan

Vil-2-14i ELTI LILLY AND COMPANY is entitled as

! employer of the inventor, LI, Renhua

vill-2-1i ELI LILLY AND COMPANY is entitled as

} employer of the inventor, MYERS,
Michael, Ray

Vill-2-1 ELI LILLY AND COMPANY is entitled as

0 employer of the inventor, ABURUB, Aktham

Vill-2-1(i ELTI LILLY AND COMPANY was entitled as

M employer of the inventor, DAI, Jenny,
Pingqi

VIll-2-4(i

)

ELI LILLY AND COMPA_NY is entitled as
employer of the inventor, SCHMID,
Christopher, Randall ’

0
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Criginai {far SUBMISSION )

VIII-3-1

Declaration: Entitlement to claim
priority

Declaration as to the applicant's
entittement, as at the international filing
date, to claim the priority of the earlier
application specified below, where the
applicant is not the applicant who filed
the earlier application or where the
applicant's name has changed since the
filing of the earlier application (Rules
4.17(iit) and 51bis.1(a)(iii})}

in relation to this international
application

Name ELT LILLY AND COMPANY

is entitled to claim priority cof earlier
application No. 60/805,260 by virtue of
the following: .

ﬂw}”i an assignment from JOSEPH, Sajan to ELI
LILLY AND COMPANY, dated 11 January 2007
(11.01.2007) .

xwauf an assignment from MYERS, Michael, Ray
to ELT LILLY AND COMPANY, dated 11 [
January 2007 (11.01.2007)

wwaui an assignment from LI, Renhua to ELI .,

LILLY AND COMPANY, dated 26 January 2007
(26.01.2007)




=

2007/149730 A2 I N0 OO 00 0000 00

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

(19) World Iniclectual Property Organization
International Bureau

(43) International Publication Date
27 December 2007 (27,12,2007)

» 00 B TRV

(10) International Publication Number

WO 2007/149730 A2

Not classified

(51} International Patent Classification;

(21) International Application Number:
PCTIUS2007/070945

(22) International Filing Date: 12 June 2007 (12.06.2007)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/805,260 7
60/885.765 5~

20 June 2006 (20.06.2006)¥” US
19 Junuary 2007 (19.01.2007) US

(71) Applicant (for all designated Siates except US): ELI
LILLY AND COMPANY (US/US], Lilly Courporawe
Center, Indianapolis, Indiana 46285 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): iGUSI-'.I’H, Sajun
[USAJS]: 2239 Galahad Dnve, Indianapolis, Indiana
46228 (US)ﬁ.l. Renhua [US/US): 10493 Hollowood
Coun, Fishers, Indiana 46038 (US).Lﬁ\'E‘RS, Michael,
Ray [US/US]; 11227 Windemere Boulevard, Fishers,
Indinna 46037 (US) ABURLUB, Aktham [10/1JS]; 700
North Alubama Street #4006, Indianapolis, Indiany 46204
(US)DAL, Jenny, Pinggl [US/USI; 87 Hawthome
Drive. Hershey, Pennsylvania 17033 (US). léCHMlD,
Christopher, Randall [US/US]; 6235 Central Avenue,
Indianapolis, Indiana 46220 (LiSh.

(7d)y Agents: HOSTETTILER, Danica et al; Eli Lilly And
Company, Patent Division, P. Q. Box 6288. Indianapolis.
Indiana 46206-6288 (1S).

(81) Designated States (unless otherwise indicated, for every
kind of national protection avatlable): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ,CA, CH,

v’ CN, CQO, CR, CU.CZ, DE, DK. DM, DG, DZ, EC, EE, EG,

ES, F, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IS, JP, KE. KG. KM, KN, KP. KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, 5C, 8D, 8E, 8G, SK, 5L, SM, SV, §Y,
T), TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.
(84) Designaled States (unless otherwise indicated, for every
kind of regional proteciion availuble): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, 8L, §2, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY. KG. KZ, MDD, RU, T, TM),
European (AT. BE, BG, CH, CY, CZ, DE, DK, EE, ES. F1,
FR, GB, GR, MU, IE, [§, TT, LT, LU, LV, MC, MT, NL, PL,,
Pl RO, SE, 81, SK. TR), OAP! (BF, BJ, CF. CG. CI. CM,
GA, GN, GQ, GW, ML, MR, NE, SN, 1D, TG).

—

Dectarations under Rule 4.17:

~ asto applicant’s entitiement 10 apply for and be granied a
patera (Rule 4.17(ii}))

— asto the applicant’s entitlement 1o claim the priority of the
earlier application (Rule 4.17(iii))

Puhlished:
— withour mternanonal search report and 1o be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer 1o the "Guid-
ance Notes on Codes and Abbreviutions” appeanng ai the begin-
ning of each regular issue of the PCT Gazene,

(54) Title: INHIBITORS OF AKT {PROTEIN KINASE B}

{57) Abstract: 4-|5-(2-Amino-ethanesulfonyl)-isoquinolin-7-y!]-phencl or a pharmaceutically acceptable salt thereof or a hydrate
of the compound or the salt thercof as Akt inhibitors that are antincoplastic and/or antiviral agents as wel] as compositions comprising

these compounds and methods of using these compounds.

{1
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INHIBITORS OF AKT (PROTEIN KINASE B)

The present invention provides compounds that are inhibitors of Akt,

compositions comprising these compounds, and methods of using these compounds.

BACKGROUND OF THE INVENTION

Protein kinascs are involved in the signal transduction pathways linking growth
factors, hormones and other cell regulation molecules to cell growth, survival and
metabolism under both normal and pathological conditions. One such protein kinase,
protein kinasc B (alse known as Akt), is a serine/threonine kinase that plays a central role
in promoting the proliferation and survival of a wide range of cell types, thereby
protecting cells from apoptosis (programmed cell death).

A number of protein kinases and phosphatases regulate the activity of Akt, For
instance, activation of Akt is mediated by phosphatidylinositol 3-kinase (P13-K), which
initiates the binding of second messenger phospholipids 10 the pieckstrin homology (PH)
binding domain of Aki. The binding anchors Akt to plasma membrane and results in
phosphorylation and activation of the enzyme. Amplifications of the catalytic subunit of
PI3-K, p110a, or mutations in the PI3-K regulatory subunit, p85a, lead to activation of
Akt in several types of human cancer. Recent studies have also demonstrated the role of
the PI3-K/AKT pathway in the life cycle of numerous viruses.

WO 01/91754 pertains to protein kinase inhibttors. WO 2005/011697 involves
protein kinase A and B inhibitors. WO 2005/054202 pertains to AKT inhibitors.

Because of its pivotal role in the regulation of cell survival, Akt provides a novel
therapeutic target for the cffective treatment of various disorders, particularly cancer and
viral infections. However, such treatment requires the development of potent, selective,
bioavailable inhibitors of Akt. A need exists for alternative Akt inhibitors. Thus, the
present invention provides novel inhibitors of Akt that exhibit increased potency,
selectivity, and/or bioavailability, compositions comprising these compounds, and
methods of using these compounds.

Addivonally, pharmaccutical compositions containing novel inhibitors of Aki

when diluted or in solution necessarily must be free from precipitation in order to be



20

3]
tn

30

WO 2007/149730 ' PCT/US2007/070945

2.

delivered to a patient. The present invention provides pharmaceutical compositions

comprising novel Akt inhibitors at particular pH ranges that lack such precipitation.

SUMMARY OF THE INVENTION

The present invention provides 4-[5-(2-amino-ethanesulfonyl)-isoquineolin-7-yl]-

phenol or a pharmaccutically acceptable salt thercof or a hydrate of the compound or the
salt thereof.

The present invention also provides 4-[5-(2-amino-cthanesulfonyl)-1soquinolin-7-
y1]-phenol di-hydrochloride,

The present invertion further provides 4-{S-(2-amino-ethanesulfonyl)-isoquinolin-
7-y1]-phenol monohydrochloride hemihydrate.

The present invention also provides 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-
y1]-phenol or a pharmaccutically acceptable salt thercof or a hydrate of the compound or
the salt thereof, including 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol di-
hydrochloride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol
monohydrochloride hemihydrate, for use as a medicament.

Additionally, the present invention provides the use of 4-[5-(2-amino-
cthancsulfonyl)-isoquinolin-7-y1]-phenol or a pharmaccutically acceptable salt thercof or
a hydrate of the compound or the salt thereof, including 4-[5-(2-amino-ethanesulfonyl)-
isoquinolin-7-yl]-phenol di-hydrochloride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-
7-yl]-phenol monohydrochloride hemihydrate, for the manutacture of a medicament for
treating multiple myeloma, non smali cell Jung cancer, glioblastoma, ncuroblastoma,
melanoma or neoplasms of the prostate, breast, ovaries, primary stomach, intestinal-type,
endometrium, thyroid, pancrcas, lung, or bladder.

The present invention also provides the use of 4-[5-(2-umino-ethanesulfonyl)-
isoquinolin-7-yl]-phenol or a pharmaceutically acceptable salt thereof or a hydrate of the
compound or the salt thereof, including 4-[5-(2-amino-ethanesulfony)-isoquinolin-7-yl1}-
phenol di-hydrochioride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol
monohydrochloride hemihydrate, for the manufacture of a medicament for treating
multiple mycloma, non small cell lung cancer, glioblastoma or neoplasms of the prostate,

breast, or ovaries.
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The present invention additionally provides the usc of 4-[5-(2-amino-
ethancsulfonyl)-isoquinolin-7-y!}-phenol or a pharmaceuticaily acceptable salt thereof or
a hydrate of the compound or the salt thercof, including 4-[5-(2-amino-cthancsulfonyl)-
isoquinolin-7-y13-phenol di-hydrochloride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-
7-y1]-phenol monohydrochloride hemihydrate, for the manufacture of a medicament for
trcating non small cell lung cancer or glioblastoma.

The present invention further provides the use of 4-{5-(2-amino-ethanesulfonyl)-
isoquinolin-7-yl}-phenol or a pharmaccutically acccfnab]e salt thereof or a hydrate of the
compound or the salt thereof, including 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-
phenol di-hydrochioride or 4-[5-(2-amino-cthanesulfonyl)-isoquinolin-7-yl]-phenol
monohydrochloride hemihydrate, for the manufacture of a medicament for treating
hepatitis C, rubella, human immunodeficiency virus (HIV), hepatitis B, or human
cytomegalovirus (HCMV).

Additionally, the present invention provides 4-[5-(2-amino-ethanesulfonyi)-
isoquinolin-7-yl]-phenol or a pharmaceutically acceptable salt thereof or a hydrate of the
compound or the salt thereof, including 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-
phenol di-hydrochloride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl}-phenc!
monohydrochloride hemihydrate, for the trcatment of multiple mycloma, non small cell
lung cancer, glioblastoma, neuroblastoma, melanoma or neoplasms of the prostate, breas,
ovaries, primary stomach, intestinal-type, endometrium, thyreid, pancreas, lung, or
bladder. '

The present invention also provides 4-[S-(2-amino-ethanesulfony!)-isoquinolin-7-
yl]-phenol cr a pharmaccutically acceptable salt thereof or a hydrate of the compound or
the salt thereof, including 4-[5-(2-amino-cthanesulfonyl)-isoquinolin-7-yli-phenol di-
hydrochloride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-y!]-phenol
monohydrochioride hemihydrate, for the treatment of multiple myeloma, non small cell
lung cancer, glioblastoma or neoplasms of the prostate, breast, or ovarics.

The present invention additionally provides 4-[5-(2-amino-ethanesulfonyl)-
isoquinolin-7-yl]-phenol or a pharmaceutically acceptable salt thercof or a hydrate of the
compound or the salt thereof, including 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yi3-

phenol di-hydrochloride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol
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monchydrochloride hemihydrate, for the treatment of non small cell lung cancer or
glioblastoma.

The present invention further provides 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-
7-yl])-phenol or a pharmaceutically acceptable salt thereof or a hydrate of the compound
or the salt thereof, including 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-pheno! di-
hydrochloride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-y1]-phenol
monchydrochloride hemihydrate, for the treatment of hepatitis C, rubeila, human
immunodeficiency virus (HIV), hepatitis B, or human cytomegalovirus (HCMV).

The present invention additionally provides a method of treating multiple
myeloma, non small cell lung cancer, glioblastoma, neuroblastoma, melanoma or
ncoplasms of the prostate, breast, ovanes, primary stomach, vintcslina!-type, endometrium,
thyroid, pancreas, lung, or bladder in a patient in nced thereof comprising administering
an cffective amount of 4-{5-(2-amino-cthanesuifonyl)-isoquinelin-7-yl}-phenol or a
pharmaccutically acceptable salt thereof or a hydrate of the compound or the salt thereof,
including 4-[5-(2-aminc-¢thanesulfonyl)-isoquinolin-7-yl]-phenol di-hydrochloride or 4-
[5-{2-amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol monchydrochloride hemihydrate.

Thc present invention also provides a method of treating multiple myeloma, non
small ccll lung cancer, glioblastoma or ncoplasms of the prostate, breast, or ovaries in a
patient in need thereof comprising administering an cffective amount of 4-[5-(2-amino-
ethanesulfonyl)-isoquinolin-7-y1]-phenol or a pharmaceutically acceptable salt thereof or
a hydrate of the compound or the salt thereof, including 4-[5-(2-amino-ethanesulfonyl)-
isoquinolin-7-yl]-phenol di-hydrochloride or 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-
7-y1]-phenol monohydrochloride hemihydrate.

The present invention additionally provides a method of treating non smali cell
lung cancer or glioblastoma in a patient in need thercof comprising administering an
effective amount of 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yi}-phenol or a
pharmaceutically acceptable salt thereof or a hydrate of the compound or the salt thereof,
inctuding 4-[5-(2-amino-cthanesulfonyl)-isoquinolin-7-y1}-phenol di-hydrochloride or 4-
{5-(2-amino-cthancsulfonyl)-isoquinolin-7-yl]-phenol monohydrochloride hemihydrate,

The present invention further provides a method of treating hepatitis C, rubella,
human immunodeficiency virus (HI'V), hepatitis B, or human cytomegalovirus (HCMV)

in a patient in need thereof comprising administering an effective amount of 4-[5-(2-
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amino-ethanesulfonyl)-isoquinolin-7-yll-phenol or a pharmaceutically acceptable salt
thereof or a hydrate of the compound or the salt thereof, including 4-[5-(2-amino-
cthancsulfonyl)-isoquinolin-7-yl]-phenol di-hydrochloride or 4-[5-(2-amino-
ethanesulfonyl}-isoquinolin-7-y1]-phenol monohydrochloride hemihydrate.

The present invention also provides a pharmaceutical composition comprising 4-
[5-(2-amino-cthanesulfonyl)-isoquinolin-7-yl]-phenol or a pharmaceutically acceptable
salt thereof or a hydrate of the compound or the salt thereof, including 4-[5-(2-amino-
cthanesulfonyl)-isoquinolin-7-yl]-phenol di-hydrochloride or 4-[5-(2-amino-
ethanesulfonyl)-isoguinolin-7-y1}-phenol menohydrochtoride hemihydrate, and a
pharmaceutically acceptable carrier, diluent or excipient,

The present invention additionally provides a lyophilized pharmaceutical
composition comprising 4-[5-(2-amino-cthanesulfonyl}-isoquinolin-7-yl]-phenol or a
pharmaccutically acceptable salt thercof or a hydrate of the compound or the salt thereof,
including 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol di-hydrochloride or 4-
[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yil-phenol monohydrochloride hemihydrate,
and a pharmaccutically acceptable carrier, diluent or excipient wherein the pH of said
composition when diluted with aqueous diluent is less than 4.2 and greater than 2.0, less
than 3.2 and greater than 2.0, or less than 2.8 and greater than 2.0,

The present invention also provides a pharmaceutical composiiion comprising 4-
[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl3}-phenol or a pharmaccutically acceptable
salt thereof or a hydrate of the compound or the salt thereof, including 4-[5-(2-amino-
cthanesulfonyl)-isoquinolin-7-yl]-phenol di-hydrochloride or 4-[5-(2-amino-
cthancsulfonyl}-isoquinolin-7-yl}-phenol monohydrochloride hemihydrate, and a
pharmaceutically acceptable carrier, diluent or excipient in solution wherein the pH of
said composition is less than 4.2 and greater than 2.0, less than 3.2 and greater than 2.0,
or less than 2.8 and greater than 2.0.

The present invention further provides 4-[5-(2-amino-ethancsulfonyl)-isoquinglin-
7-y1]-phenol monohydrochloride hemihydrate in crystalline form having an X-ray powder
diffraction pattern with intensc peaks at 20 = 4.9, 14.8, and 10.2,

The present invention also provides 4-[5-(2-aminoc-ethanesulfonyl}-isoguinolin-7-

yl]-phenol or a pharmaccutically acceptable salt thereof or hydrate thercof.
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DETAILED DESCRIPTION OF THE INVENTION

Compounds of the present invention are inhibitors of Akt and are believed to be
uscful in the treatment of disorders related to Akt activity. Thus, compounds of the
present invention are antineoplastic and/or antiviral agents.

The compounds of the present invention are useful for the treatment of neoplasms
that exhibit defects in PTEN, neoplasms with deregulated P13-Kinase activity, or
neoplasms that exhibit elevated Akt activity. Akt inhibitors are believed to be useful in
treating multiple myeloma (Hsu er af., Blood (2001) 98(9) 2853-2855); non small cell
lung cancer (Balsara, Carcinogenesis (2004) 25(11) 2053-2059); glioblastoma (Koul, er
al., Mol. Cancer Ther, (2006) 5: 637-644); neuroblastoma (L1, ef al., Cancer Res. (2005)
65(6), 2070-2075); melanoma (Dai, et al., J. of Clin. Oncology (2005) 23(7), 1473-1482)
and neoplasms of the prostate (Majumder, ef al., Oncogene (2005) 24, 7465-7474); breast
(Tokunaga, et al., J. of Clin. Oncology (Mecting Abstracts) (2005) 23(168S), 9500);
ovaries (Cheung, er al., PNAS (1992) 89, 9267-9271; Yuan e al. (2000), Hu et al.
{2000)); primary stomach or intestinal-type (Ang, er al., Cancer Letr. (2005) 225(1), 53-
59); endometrium (Jin, er al., British J. of Cancer (2004) 91 1808-1812); thyroid (Ringel,
et al., Cancer Res. (2001) 61(16), 6105-6111; De Vita, er al., Cancer Res. (2000) 60,
3916-3920); pancrcas (Schlicmen, et al., Brit. J. of Cancer (2003) 89, 2110-2115); lung
(Massion, er al., Am. .J. Resp. Crit. Care Med. (2004) 170, 1088-1094); or bladder
(Rieger-Christ, er al., Oncogene (2004) 23(27), 4745-4753). Akt inhibitors are also
believed 1o be useful in treating viruses such as hepatitis C and NSSA of hepatitis C
(Mannova, er al., J. Virol (2005) 79(14), 8742-8749; He et al. (2002)); rubella {(Cooray,
er al., Virglogy J (2005) 2(1), 1-12); Tat protein of human immunodeficiency virus
(HIV) (Borgatti er al. (1997)); Protein X of hepatitis B (Lee et al. {2001)), or human
cytomegalovirus (HCMV) (Johnson er al. (2001)).

4-{5-(2-Amino-ethanesulfonyl}-isoquinolin-7-ylj-phenol forms pharmaceutically-
acceptable acid addition salts with, for example, the physiologically-acceptable salts
which are often used in pharmaceutical chemistry, Such salts are also part of this
invention. Pharmaccutically acceptable salts and common methodology for preparing
them are well known in the art. See, e.g., P. Stahl, er al., Handbook of Pharmaceutical
Salts: Propertics, Selection and Use, (VCHA/Wiley-VCH, 2002); S.M. Berge, et al.,

A
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"Pharmaceutical Salts,” Journal of Pharmaceutical Sciences, Vol. 66, No. 1, January
1977.

Preferable salts for 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yli}-phenol
include the monchydrochloride and di-hydrochloride,

The intermediates described herein can form saits.

In addition 1o salts, the compounds of the present invention and the intermediates
described herein can form a hydrate or a hydrate of the pharmaceutically acceptable salt.

A preferable compound is 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-
phenol. Yet another preferable compound is 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-
7-yl}-phenol di-hydrochloride. A more preferable compound is 4-[5-(2-amino-
cthanesulfonyl)-isoquinolin-7-yl]-phenol monohydrochloride hemihydrate.

As uscd herein, the term “patient” refers to a mammal that is afflicted with one or
morc disorders associated with elevated Akt activity. It will be understood that the most
preferred patient is a human. It is also understcod that this invention rclates specifically
1o the inhibition of mammalian Akt/PKB.

LA 1}

The terms "treatment,”" "treat," "treating,” and the like, are meant to include effects
such as decreasing and/or inhibiting the growth of neoplasms, the amplification and/or
overexpression of Akt 1, Ak12, and/or Akt3, ccll proliferation and survival, and/or viral
replication.

As used herein, the term “effective amount™ refers to an amount that inhibits Akt

to an extent that provides a pharmacological effect.

The present invention also provides a pharmaceutical composition comprising 4-
[5-(2-amino-cthancsulfonyl)-isoquinolin-7-yl]-phenol, or a pharmaccutically aceceptable
salt thereof, or hydrate thereof, and a pharmaceutically acceptable carrier, diluent, or
excipient. Pharmaceutical compositions for the present invention include forms prior to
dilution, such as a lyophilized form, and forms subsequent to dilution, such as a form
ready for administration to a patient. The pH of these pharmaceutical compositions is
from less than about 4.2 10 greater than about 2.0. More preferably, the pH is from less
than about 3.2 to greater than about 2.0. The most preferable pH is from less than about
2.8 10 greater than about 2.0. A "pharmaceutically acceptable carrier, diluent, or
excipient” is a medium generally accepted in the art for the delivery of biologically active

agents to patients, e.g., mammals, preferably humans. Such carriers, diluents, or
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excipients are generally formulated according to a number of factors well within the
purview of those of ordinary skill in the art to determine and account for. These include,
without limitation: the type and nature of the active ageni being formulated; the subject 10
which the agent-containing composition is to be administered; the intended route of
administration of the composition; and the therapeutic indication being targeted.
Pharmaceutically acceptable carricrs and excipients include both aqueous and non-
aqueous liquid media, as well as a variety of solid and scmi- solid dosage forms. Such
carriers, diluents, or excipients can include a number of different ingredicnts and
additives in addition to the active agent, such additional ingredients being included in the
formulation for & variety of reasons, e.g., stabilization of the active agent, well known to
those of ordinary skill in the art. Descriptions of suitable pharmaccutically acceptable
carriers, diluents, or excipients, and factors involved in their selection, are found in a
varicty of rcadily availablc sourccs. See, e.g., Remington: The Scicnce and Practice of
Pharmacy (A. Gennaro, e al., eds., 19 th ed., Mack Publishing Co., 1995},

The compounds of the present invention may be administered systemically, such
as intravenously (e.g. by bolus or infusion), in dosage unit formulations of pharmaceutical
compositions containing conventional non-toxic pharmaceutically acceptable carriers,
dilucnts, or excipicnts.

For pharmaceutical compositions of 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-
vi]-phenol, the active ingredient will ordinarily be present in an amount of about 0.5 to
95% by weight based on the total weight of the composition. Appropriate coatings may
be applied to increase palatability or to delay adsorption.

The therapeutically effective amounts of the compounds of the invention for
treating the disorders described herein in & patient can be determined in a varicty of ways
known to those of ordinary skilt in the art. It will be understood, however, that the
specific dose levels for any particular patnent will depend upon a variety of factors
including the activity of the spectfic compound employed, the age, body weight, general
health, sex, diet, time of administration, route of administration, and rate of excretion,
drug combination and the severity of the particular discase. Froquency of dosage may also
vary depending on the compound used and the particular discase treated. For example, a

typical daily dose may contain from about I mg 10 1 g of the active ingredient.

Pl
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The compounds of this invention may be prepared by employing the information
provided hercin, in addition to other standard manipulations that are known in the
literature or exemplified in the experimental procedures. .

The terms and abbreviations used herein have their normal meanings unless
otherwise designated. For example “LC™ refers to liquid chromatography; “dppb” refers
to bis{diphenyiphosphino)butane; Pd(QAc), refers to palladium acetate; "DMF" refers to
N,N-dimethylformamide; "DMSO" refers to dimethylsulfoxide; “Et,Q” refers to diethyl
ether; “EtOAc™ refers 10 ethyl acetate; “TFA”™ refers 1o trifluoroacetic acid; MeOH refers

10 methanol.

PREPARATIONS
Preparation |
2-[7-(4-Mcthoxy-phenyl)-isoquinoling-5-sulfonyl]-ethylamine di-hydrochloride
Treat a slurry of {2-{7-(4-methoxy-phenyl)-isoquinolinc-5-sulfonyl)-ethyl} -

carbamic acid teri-butyl ester (11.00 g, 24,85 mmol) in anhydrous MeGH (150 mL) with
4N HCl in dioxane (350 mL). Stir the resulting reaction mixture at room temperature
overnight, then concentrate in vacuo to 1/2 volume and treat with excess EtOAc, causing
a ycllow solid 10 precipitate. Recover the resulting solid by vacuum filtration under an N,
atmosphere; wash with EtOAc and dry under vacuum (under an N» atmosphere) to afford

the title compound (10.23 g. 99% yield) as a yellow solid: MS (ES): m/z 343.0 (M'+H).

Preparation 2
7-Bromo-isoquinoline-S-sulfonic acid

Add fuming H,SO, (2,000 mL, 21.33 mol; 26-29.5% free SO3) to a 5-L round
bottom flask, equipped with a mechanical stirrer, reflux condenser, N line, and
thermometer. Cool the fuming H,SO4 to ~10 °C with an ice/acetone bath, then add 7-
bromoisoquinoline HCI (500.00 g, 2.04 mol) portion-wise, keeping the temperature of the
reaction mixture below ~15-20 °C. Upon complete addition of 7-bromoisoquinoline HCI,
hcat the resulting reaction mixture at ~100 °C overnight. Cool the reaction mixture to
room temperature, then slowly pour into a stirring solution of ice H,O. Recover the
resulting precipitate by vacuum filtration, washing with H;0, then Et;0, and dry under

vacuum filtration, followed by drying in a drying oven under reduced pressure at ~35 °C
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to afford the title compound (501.42 g, §5% yield) as an off-white solid: TOF-MS [ES+;
m/z]} 287.9331/287.9330.

Preparation 3
7-(4-(Methoxy-phenyl)-isoquinoline-5-sulfonic acid.

Treat a solution of 7-bromo-isoquinoline-5-sulfonic acid (150.00 g, 0.520 mol)
and 4-methoxyphenylboronic acid (90.87 g, 0.598 mol) in DMF (1,400 mL) and MeOH
(375 mL) with 2M aqueous Na,COx (652 mL). Deoxygenate the resulting slurry 3X with
N3, then add Pd(OQAc); (2.33 g, 0.0104 mol) and dppb (5.54 g, 6.0130 mol). Heat the
resulting reaction mixture at ~70 °C for 3 hr, then allow to cool to rcom temperature
overnight. Dilute the reaction mixture with H;0 (4,000 mL) and adjust the pH to ~pH 2
with SN aqueous HCL. Allow the resulting slurry to stir at room temperature for 30 min,
then recover the brown solid by vacuum filtration, washing with H,O and drying under
vacuum filtration. Dissolve the brown solid in DMF (1,000 mL) and 2M aqueous
Na;CO: (650 mL) and filter the resulting solution through a pad of Celite ®, washing
with DMF (400 mL)/H,0 (400 mL). Treat the filtrate with SN aqueous HCl to adjust the
pH to ~pH 2. Allow the resulting slurry to stir at room temperature for 30 min, then
recover the solid by vacuum filtration, washing with H,O and drying under vacuum
filtration overnight. Dissolve the solid in DMF (1,000 mL) and 2M agqueous Na;CO;
(1,000 mL) again and treat the resulting solution with Celite ® 1o create a slurry. Stir the
resulting slurry at room temperature for 30 min, then filter through a pad of Celite ®,
washing with H,O. Treat the filtrate with SN aqueous HCI to adjust the pH to ~pH 2.
Stir the resulting slurry at room temperature for 30 min, then recover the solid by vacuum
filtration, washing with H,O and drying under vacuum filtration overnight. Crush the
solid, then wash with EtOAc, drying under vacuum filtration overnight, followed by
drying in a drying oven under reduced pressure at ~35 °C o afford the title compound
(136.79 g, 83% vield) as a yellow solid: TOF-MS [ES+; m/z] 316.0624/316.0643. Anal,
Calcd. For CigH12NO,S: C 60.94; H 4.15; N 4.44; § 10.16. Found C 60.76; H 4.13; N
4.50; § 9.90.

Preparation 4

7-(4-Methoxy-phenyl}-isoquinoline- 5-sulfonyl chloride

7L
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To a slurry of 7-(4-methoxy-phenyl)-isoquinoline-5-sulfonic acid (12.13 g, 38.5
mmol) in 1,2-dichloroethane (200 mL) and DMF (2.99 mL, 3%.5 mmol) add oxalyl
chloride (26.8 mL, 308 mmol) dropwise. Mcchanically stir the slurry under nitrogen
atmosphere while heating at 60-65 °C for 4 hr. Cool the slurry to -10 °C. Wait for 30

min then filter. Wash the yellow solid with 20% ether/dichloromethane and dry under a

nitrogen atmosphere affording the title compound (14.8 g) as a yellow powder,

Preparation 5
7-(4-Mcthoxy-phenyl)-isequinoline-5-thiol sodium salt

A. To a slurry of 7-(4-methoxy-phenyl)-isoquinoline-5-sulfony] chloride (4.0 g,
12 mmol) in dioxane (40 mL) add ricarboxy ethyl phosphine hydrochloride (13.73 g, 48
mmol) and water (10 mL). Heat the mixture to 100 °C and stir for 3 hr. Cool the mixture
in an ice bath, and add NaOH (5 N, 60 mL) slowly via a pipette. Filter and air dry the pale
yellow precipitate 1 afford the vitle compound (3.2 g, 95%). Mass spectrum (LCMS) m/z
=266.2 (M-Na").

Alternatively, the title compound can be made as follows:

B. {i) Deoxygenate a solution of 7-(4-methoxy-phenyl)-isoquinoline-5-sulfonic
acid (100.00 g, 0.317 mol) in anhydrous toluene (2,500 mL) 3 X with Ny, then treat with
PhiP (332.58 g, 1.268 mol). 1 (80.46 g, 0.317 mol), and BusN (152.00 mL, 0.638 mol).
Allow the resulting reaction mixture to reflux for 1 hour under N3, then ¢ool to room
temperature overnight while bubbling air into the reaction mixture. Treat the reaction
mixture with an aqueous solution of IN NaOH (500 mL), then stir the resulting reaction
mixturc at room temperature overnight while bubbling air into the reaction mixture.
Recover the resulting tan precipitate by vacuum filtration. Wash with a 1/1 solution of
THF/E1,0, then dry under vacuum filtration to afford bis-(7-(4-methoxy-phenyl)-
isoquinoline-5)-disulfide’(72.50 g, 86% yicld) as a light tan solid: 'H NMR (400 MHz,
DMSO) 6 9.39 (s, 2H), 8.51 {(d, 2H), 8.41 (s, 2H), 8.11 {d, 2H), 8.00 (d, 2H), 7.53 (d, 4H),
6.94 (d, 4H), 3.78 (s, 6H).

B. (1i.) Treat a slurry of bis-(7-(4-methoxy-phenyl)-isequinoline-5)-disulfide in
anhydrous THF (850 mL) with NaBH, (2.84 g, 75.07 mmol). Heat the resulting reaction

mixture at ~35 °C under N; for ~1 hour, then heat at ~45 °C under N; for 1 hour.

23
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Preparation 6
7-(4-Mcthoxy-phenyl)-isoquinoline-5-sodium sulfinate

To 7-(4-mcthoxy-phenyl)-isoquinoline-5-sulfonyl chloride (1.48 g, 4 mmol) in
watcr (10 mL), add Na;SO:x (1.01 g, 8 mmol) and NaHCO: (1.01 g, 12 mmol). Heat the
mixture to 100 °C and stir for 1 hr. Cool the resction mixture to room temperature, and
remove water under reduced pressure. Add methanol (40 mL) to the residue, stir for 10
min. Filter the white solid, wash with methanol, and combine filtrates. Concentrate to

give the title compound (1.1 g).

Preparation 7

(3,5-Dichloro-benzylidene)-(2,2-diethoxy-ethy!)-amine

The 2,2-Diethoxy-ethylamine (1852.5 g; 1.00 equiv; 13.63 moles), 3,5-dichloro-
benzaldehyde (2453 g; 1.00 equiv; 13.60 moles), and Toluene (12 L) is chargedtoa22 L
flask equipped with a Dean Stark trap, condenser, nitrogen inlet, overhead stirring, and
thermocouple. The light ycllow reaction is warmed to reflux. Solvent begins distilling at
88°C. A total of ~ 650mL distillate (~ 240mL of water) is collected. The temperature is
increased to 114°C during the distillation. NMR afier 2 hr at reflux shows the product.
The heat s shut off after 2.5 hr. The solution 1s gravity filtered into a carboy through
fluted filter paper to remove a few particulates (including a small section of glass tubing,
which is most likely from the 3,5-dichloro-benzaldchyde). The filicred solution is
concentrated using Buchi flask with the water bath set at 45°C. Once the solvent stops
coming over, the temperature is increased to 70°C with full vacuum and held for ~1.5 hr

10 remove any residual toluene. The weight of (3,5-Dichloro-benzylidene)-(2,2-diethoxy-
ethyl)-aminc 15 4059.3 g (102.9% of theory). Mass Spectrum (LCMS) m/z = 291.2)
(M+H")

Preparation 8
5,7-Dichloro-isoquinoline hydrochloride

Triflic acid (2.97 L; 33.52 moles; 5.03 kg) is charged to a 12 L flask equipped

with a Dean Stark trap, overhead stirring, condenser, nitrogen inlet, 3 L addition funnel

94
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(buffered from the flask via a condenser), and thermocouple. The triflic acid is heated to
120°C. (3,53-Dichloro-benzylidene)-(2,2-diethoxy-ethyl)-amine (1350.5 g; 1.00 equiv;
4.65 moles) 1s diluted with dichloromethane (1350 mL) and is charged to the addition
funnel. The addition is started with the temperature at 119°C. The addition is completed
over 90 minutes holding the temperature at 120°C. Approximately 1500 mL of distillate
ix collected during the addition. Area % HPLC 45 minutes after the addition 1s completed
and indicates 94.14% product and 4.86% (3,5-Dichloro-benzylidenc)-(2,2-dicthoxy-
ethyl)-amine. The heat is shut off after 1.5 hr. The reaction is cooled 10 ~80°C. At this
point the flask is placed in an ice water bath and is cooled further. Add methanol (2.7 L)
with the reaction at 9°C. The addition is completed over 60 minutes. The maximum
temperature 1s 27°C. Some solid forms during the methanol addition. This slurry is
transferred in portions 1o a 2 L addition funnel and is added to0 a solution of ammonium
hydroxide (5.1 L; 36.67 molcs; 4.59 kg) and water (5.1 L) ina 22 L flask, chilled in ice
water to <2°C. The addition funnel has a Teflon® tube cxtension to prevent the material
from running down the side of the flask, which can lead to a more oily solid adhering to
the flask wall. The material is added in small slugs to prevent the addition funnel from
plugging due to the solids. The addition is completed over 35 minutes including a
methanol (900 mL) rinse of the flask and addition funnel, The maximum temperature is
26°C. A brown solid forms. The slurry is cooled to 14°C. The solid is filtered onto a
polypropylene pad. The solid is washed with 2 x4 L and 1 x 2 L of water . The solid is
then washed with 2 L of heptane to aid drying. The solid is dried in vacwo at 50°C to a
weight of 999.0 g (108.4% of theory). The 5,7-dichlaro-isoquinoline (997 g; 1.00 equiv;
5.03 molcs) and cthanol (14.97 L) are charged to a 22 L flask cquipped with an addition
funncl, nitrogen inlet, overhead stirring, and thermocouple. The brown slurry is stirred at
ambient temperature (22°C). The acctyl chloride (1180 mL; 16.58 moles; 1.30 kg) is
charged 1o the addition funnel. This is added to the flask dropwise. The brown slurry
darkens. The solid appears to mostly dissolve by adding 100-200 mL of the acetyl
chloride. A comwplete solution does not form. Solid reappears as the addition
continucs, The addition is completed over 45 minutes. The maximum temperature is
43°C, which is reached about halfway into the addition and is maintained with cool water
in the bath. A sample of the reaction is removed after ~3/4 of the acetyl chloride is added

for NMR. Since the sample appears to be the salt, excess acetyl chloride is likely not
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needed. The slurry is stirred and is allowed to cool. After 40 minutes, the temperature is
30°C. The slurry is cooled to <2°C and is held for 1.5 hr in an ice-water bath. The slurry
is filtered. The solid is washed with 2 x 1.3 L of chilled ethanol. The wet cake weight is
811.4 g, The solid is dried in vacuo at 50°C. The dry weight is 648.4 g. This represents
a 61.0% yield. Mass Spectrum (LCMS) m/z = 199.05) (M+H")

Preparation 9

[2-(7-Chloro-isoquinolin-5-ylsulfanyl)-ethyl]-carbamic acid tert-butyl ester

Potassium carbonate (1952 g; 14.12 moles) is charged to a 22 L flask equipped
with overhead stirring, addition funnel, nitrogen inlet, and thermocouple.
Dimethylformamidc (4 L) is added. The 5,7-dichloro-isoquinoline hydrochloride (646.1
g; 1.00 equiv; 2.76 moles) is added in portions and along with DMF (330 mL). The Boc-
Cysteamine (514 g; 1.05 equiv; 2.90 moles) is dissolved in dimethylformamide (1520
mL) and is charged 10 the addition funnel. The mixture is warmed to 60°C. Nitrogen is
purged through the head space for 15 minutes while the mixture is warming. The Boc-
Cystcamine solution is added over 2 hrs and 15 minutes at 60°C. HPLC 1 hour and 20
minutes after the addition indicates 28.1% starting material, 67.26% product, 4.22%
isomer, and 0.25% bis. The reaction 1s warmed to 75°C. The HPLC data in Table A is
collected at 75°C.

Time at 75°C % 5,7- % [2-(7- % isomer | % bis substituted
dichloro- Chloro-
isoquinoline | isoquinolin-
HCl 5-
ylsulfanyl)-
cthyl]-
carbamic
acid tert-

butyl ester

30 minutes 2.75 90.27 5.54 1.44

26
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| hour 0.93 §1.39 5.52 2.16
1.5 hours 0.20 91.25 5.32 3.23

Table A. Reaction HPLC Data for the Preparation of [2-(7-chloro-isequinolin-5-

ylsulfany!)-cthyl]-carbamic acid 1en-butyl ester

Afier 1.5 hours the mantle is replaced with a cooling bath. The reaction is cooled
10 20-25°C. The solid is filtered and is washed with DMF (2 x 810 mL). The DMF
solution is diluted with MTBE (5.15 LYand 5% LiCI {(5.15 L). After stirring ina 50 L
bottom outlet flask, the layers are separated. The aqueous layer is extracted with MTBE
(2.9 L). The MTBE layers are combined and washed with 5% LiCl (2 x 2.9 L). The
MTBE layer is gravity filtered through fluted paper and is concentrated using Buchi flask
with the water bath set at 35°C 10 give 892.7 g (95.6% of theory, uncorrected) of [2-(7-
chloro-iscquinolin-S-ylsulfanyl)-cthyl}-carbamic acid tert-buty] cster. Mass Spectrum
(LCMS) m/z = 339.85) (M+H™),

Preparation 10

[2-(7-Chloro-isoquinoline-5-sulfonyl)-ethy!]-carbamic acid tert-butyl ester

The {2-(7-Chioro-isoquinolin-5-ylsulfanyl)-cthyl]-carbamic acid tert-butyl ester
(700 g; 1.00 equiv; 2.07 moles) is dissolved in isopropyl alcohol (10.53 L) by rotating on
Buchi flask with the water bath set at 50°C. Mequinol (12.29 ¢; 98.01 mmoles; 12,29 g),
sodium tungstate dihydrate (31.4 g; 95.20 mmoles), the [2-(7-Chloro-isoquinolin-5-
ylsulfanyl)-ethyl]-carbamic acid teri-butyl ester solution, isopropyl alcohol (2.77 L),
water (3.38 L), and acetic acid (123 mL; 2.15 moles; 128.90 g) are charged to a 22 L flask
cquipped with a condenser, nitrogen inlet, overhead stirring, addition funnc), and
thermocouple. Addition of the water causes the brown solution to become shightly milky
looking. The reaction is warmed to 50°C using a hot watcr bath. Hydrogen peroxide
{607 mL; 5.94 moles; 673.77 g} is added over 1 hour. During the addition, the
temperature is maintained at 50-55°C by the hydrogen peroxide addition rate and by
adding cool or warm water to the bath as needed. The reaction is still milky brown. The

reaction temperature is 54°C at the end of the addition and is maintained at 53-57°C using
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the warm water bath., HPLC 10 minutes afier the addition indicates 24.69% peak at 2.89
min., 65.57% product, 5.03% isomer, 4.33% bis, and 0.18% peak at 3.05 min. HPLC 2
hours after the addition indicates 0.06% sulfoxide, 1.27% peak at 3.046 min,, 88.10%
product, 4.61% isomer, and 5.79% bis. The bath is drained and replaced with ice water 10
cool the reaction. When the reaction temperature reaches 27°C, the peroxide is quenched
by adding 9% sodium bisulfite solution (250 mL). No increase in temperature s
observed. Peroxide test strips and starch iodide paper indicate no peroxide
remaining. Water (5.64 L) is added over 15-20 minutes. The temperature increases from
18 to 24°C during the addition. The mixture is stirred 4t ambient tempcerature
overnight. The slurry is cooled in an ice water bath to <5°C and held. Quantitative
HPLC of the supernate over time indicated the crystallization is complete after 1.5 hours
at <5°C. The solid is filtered and washed with water (2 x 2 L). The wet cake weight was
831 g. The solid is dricd in vacuo at 50°C. The weight of dry [2-(7-Chloro-isoquinoline-
5-sulfonyl)-ethyl]-carbamic acid tert-butyi ester is 531 g (69.31% of theory, uncorrected).
Mass Spectrum (LCMS) m/z = 371.85) (M+H ")

Preparation 11
(2-{7-[4~(Tctrahydro-pyran-2-yloxy)-phcnyl]-isoquinoline-5-sulfonyl} -cthyi)-carbamic
acid tert-butyl ester

The 60 L reactor is charged with PEPPSI™ (Pyridine-Enhanced Precatalyst
Preparation Stabilization and Initiation; 51.0 g; 74.9 mmoles}, [2-(7-Chloro-isoquinoline-
S-sulfonyl}-ethyl}-carbamic acid tert-butyl ester (1,383 kg; 3.729 moles), phenyl boronic
acid (895 g; 4.03 moles}, K,CO; (1.039 kg; 7.518 moles), and cthanol (15 L} under a
nitrogen purge. Initially 12 L of ethanol is added to the reactor and the remaining 3 L
was used to rinse in the other charges. The reaction is warmed to reflux (78°C). HPLC
indicates a complete reaction after ¥ hour. The reaction is cooled to 59°C using the
Huber® circulator. Water (8.7 L) is added to the reaction over 18 minutes. The
temperature is decreased from 59°C to 42°C during the water addition. The reaction is
cooled using the Huber® circulator from 42°C to 0°C over | hour. The slurry is held at
0°C for | hour. The solid is fillered using a polypropylene pad and washed with 1:1
ethanol:water (3.7 L; chilled). The solid is dried on the filter overnight. The solid is then

dried in vacuo at 60°C for 22 hours. The dry weight of the solid is 2.171 kg. The Pd
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level in the ¢rude (2-{7-[4-(tetrahydro-pyran-2-yloxy)-phenyl]-isoquinoline-5-sulfonyl } -
cthyl)-carbamic acid tert-butyl ester is 2196 meg/g and the solid contains 6.9% water by
KF. A 50 L bottom outlet flask is charged with dichloromethane (4 L). The crude (2-{7-
[4-(tetrahydro-pyran-2-yloxy)-phenyl]-isoquinoline-5-sulfonyl}-ethyl)-carbamic acid tert-
buty] ester is charged to the 50 L flask and ninsed in with dichloromethane (1 L). NaySOy
(1.9 kg) 1s charged and rinsed in with dichlocromethane (0.1 L). Darco G-60® (3.8 kg) is
charged to a 20 L Biichi flask and sturried in dichloromethane (12 L). This slurry is
transferred to the 50 L flask and rinsed in with dichloromethane (4.9 L). The mixture is
stirred for 2 hrs at ambient temperature. A 50 cm stainless stecl filter is fitted with a
polypropylene pad and charged with Hyflo Super Cet® (1.7 kg). The Hyflo Super Cel®
pad is rinsed with dichloromethane (2 L). The contents of the 50 L flask are filtered onto
the Hyflo Super Cel® pad. The flask and filter cake are rinsed with dichloromethane (22
L). The filtrate is charged to the 60 L reactor through a 0.45 micron cartridge filter. The
contents of the reactor are warmed and concentrated by distillation under slight vacuum
(~640 mm Hg). Approximately 33 L of distillate is collected over 2 hrs at 35-37°C.
Ethanol (10 L) is added. The vacuum is adjusted slowly down to 280 mm Hg while
continuing the distillation. Once the vacuum 1s reached, the temperature is increased to
maintain the distillation. Oncc the volume in the reactor reaches ~10 L, cthanol (6.5 L) is
added at such a rate 10 maintain the volume in the reactor while distilling out solvent.
The distillation is stopped once all the ethanol is added. The final volume is ~10 L. The
temperature at the end of the distillation is 56°C. The slurry that forms during the solvent
exchange is cooled to 20°C and held overnight. The slurry is filtercd. The solid is
washed with !:1 cthanol:water (1.8 L). The wet cake weight is 1.878 kg. The solid is
dried in vacuo at 50°C to give 1.2306 kg (64.36% vield) (2-{7-[4-(tetrahydro-pyran-2-
yloxy)-phenyl}-isoquinoline-35-sulfonyl} -ethyl)-carbamic acid tert-butyl ester. Mass
Spectrum (LCMS) m/z = 513.62) (M+H).

EXAMPLES
Example |

4-[5-(2-Amino-cthanesulfonyl)-isoquinolin-7-yl]-phenol di-hydrochloride salt

4
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A {2-[7-(4-Methoxy-phenyl)-isoquinolin-5-ylsulfanyl}-ethyl} -carbamic acid tert-butyl
ester '

To 7-(4-methoxy-phenyl)-isoguinoline-5-thiol sodium salt (0.29 g, | mmol) in acetone
(10 mL), add {2-bromo-ethyl)-carbamic acid tert-buty! ester (0.22 g, 1 mmol) and
potassium carbonate {0.14 g, 1 mmol). Stir the mixture at room temperature for 4 hr then
load onto a silica gel column, and elute with 65% ethyl acctate in hexane to afford the

title compound (0.35 g, 86%). Mass spectrum (LCMS) m/z = 355.2 (M+H").

B. {2-[7-(4-Methoxy-phenyl)-isoquinoline-5-sulfonyi}-ethyl} -carbamic acid tert-butyl
cster

To a solution of {2-[7-(4-methoxy-phenyl)-isoquinolin-5-ylsulfanyl]-ethyl} -carbamic
acid tert-buiyl ester (0.35 g, 0.85 mmol) in acetic acid (8 mL), add water (2 mL). Cool the
mixture t0 0 °C in an ice bath. Add a solution of KMnQy, (0.27 g, 1.7 mmol) in water (2
mL) dropwise over a period of 5 min. After the addition, stir the reaction mixture at § °C
for 30 min. Add H20; (30% in water) dropwise uatil the brown color disappears. Partition
the mixture between ethyl acetate (50 mL) and saturated sodium bicarbonate (40 mL).
Separate the organic layer, dry over sodium sulfate; filter and concentrate.
Chromatograph the residue on a silica gel column with 66% ethyl acetate in hexane to
afford the title compound (0.245 g) as white solid. Mass spectrum (LCMS) m/z = 433.2
(M+H").

C. 4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol di-hydrochloride

To {2-[7-(4-methoxy-phenyl)-isoquinoline-5-sulfonyl]-ethyl} -carbamic acid tert-butyl
ester (0.22 g, 0.51 mmol) in dichioroethane (10 mL), add BBr; (1.0 M in
dichloromethanc, 3.0 mL) at -20 °C. Afitcr the addition, stir the reaction mixture at -20 °C

for 2 hr, slowly warm to room temperaturc and stir at room temperature for 2 hr. Add

20
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methano! (5 mL) 10 quench excess BBri. Evaporate the solvent under reduced pressure,
and purify the residue via Reverse Phase HPLC (0-100% acctonitrile:water with 0.01%
TFA) 10 afford 4-[5-(2-amino-¢thanesulfonyl)-isoquinolin-7-yl]-phenot as the TFA salt
(0.18 g). Then, convert 0.12 g of the TFA salt to the di-hydrochloride salt by adding 2 mL
of saturated aqueous sodium bicarbonate to the TFA salt and stir overnig]ﬂt in order to
convert the TF A salt to the free base, Filter the free base. Wash the free base, first with
watcr, then with diethyl cther. Dry the solid. Then, suspend the solid in MeOH. Add 0.2
mL of concentrated aqueous HCI and stir for t hr. Concentrate the solvent under reduced
pressure 10 provide the dihydrochloride salt. (0.10 g). Muss spectrum (LCMS) m/z=329.0
(M+H™M).

Example 2

4-[5-(2-Amino-cthancsulfonyl)-isoquinolin-7-y1]-phenol
To {2-[7-(4-methoxy-phenyl)-isoquinoline-5-sulfonyl]-ethyl} -carbamic acid tert-butyl
ester (25.00 g, 56.49 mmol) in dichloromcthane (1 L) at 0 °C add BBr: (1.0 M in
dichloromethane, 200 mi, 200 mmol) over 40 min with vigorous overhead stirring.
Remove the cooling bath and stir at room temperature overnight. Cool to 0 °C and add
methanol {500 mL) dropwise over 1 h, Filter the resulting slurry, rinse the flask with
dichloromethane (100 mL) and wash the solids with the rinse. Wash the solids with
additional dichloromethane (150 mL) and dry under vacuum filtration. Slurry the solids
in methanol (400 mL) with stirming, then concentrate under vacuum to a thin paste. Add
additional methanol (400 mL) and further slurry the solids with stirring. Concentrate the
shurry under vacuum to dryness, and dry the solids overnight under vacuum. Pulverize
the solids 10 a powder and slurry in methanol (1 L), Add Amberlyst® A-21 resin (75 g)
and stir untif the powder is dissolved. Filter the resin, slurry the filtered resin in methanol
(220 mL) and filter the resin again, combining the fiitrates. Wash the filtcred resin with
methanol (100 mL) and add this wash to the filtrates. Combine the filtrates with ethanol
(200 ml) and concentrate the mixture under vacuum to a volume of about 200 mL to
afford a slurry. Add cthanol (400 mL), warm the slurry to 50 °C for about 15 min, then
concentrate under vacuum to a volume of about 200 mL. Cool the slurry 10 room

temperature, filter and rinse the filter cake with ethanol (2 x 15 mL), then dry under
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vacuum to afford the title compound (10.22 g, 55%) as a tan solid. Mass spectrum
(LCMS) m/z=329.0 (M+H"),

Example 3

4-[5-(2-amino-cthanesulfonyl}-isoquinolin-7-yl]-phenol
Cool a slurry of 2-[7-(4-methoxy-phenyl)-iscquinoline-5-sulfonyl]-ethylamine

dihydrochloride (9.5504 g, 22.99 mmol) in anhydrous CH,Cl; (400 mL) to ~5 °C with an
ice/H;0 bath, then treat the cold slurry with a dropwise addition of 2 1.0 M solution of
BBr: in CHyCl (92.00 mL, 92.00 mmol). Upon complete addition of the BBr;, remove
the cold bath and allow the resulting reaction mixture to stir under Ny at room
temperature overnight. Quench the resulting reaction mixture with McOH, then
concentrate in vacuo to give a residue. Dissolve the resulting residue in MeOH (200 mL)
and concentrate in vacuo to give a residue. Repeat the above 3 times, then slurry the
residue in Et;O (300 mL) and treat with saturated aqueous NaHCO: until ~pH7 is
reached. Recover the resulting solid by vacuum filtration, then dissclve in a 3/1 solution
of CHCl:/MeQH. Saturate the filtrate with NaCl, then extract with a 3/1 solution of
CHCIl:/MeOH (2 X 400 mL each). Dry the combined organics over MgSQ,, filter, then
concentrate in vacuo 1o give a solid/residuc. Slurry the solid/residue in a small amount of
McOH (20 mL) and excess hexanes, then recover the resulting solid by vacuum filtration,
washing with hexanes and drying under vacuum filtration to give (7.60 g) of a light-
yellow solid. Slurry the light-yellow solid (7.60 g) in anhydrous CH,Cl; (400 mL) and
cool to ~5 °C with an ice/H,O bath, then treat with a dropwise addition of a solution of
1.0 M BBr: in CH:Cl; (70.00 mL, 70.00 mmol). Upon complete addition of the BBr;,
remove the cold bath und allow the resulting reaction mixture to stir at room temperature
under N, for 4 hours. Add an additional amount of 1.0 M BBr: in CH,Cl; (70.00 mL,
70.00 mmol) dropwise to the reaction mixture, then allow the resulting reaction mixture

to stir at room tcmperature under N7 overnight. Heat the reaction at ~40 °C for ~1 hour,

then treat with a dropwise addition of additional 1.0 M BBr: in CH,Cl1, (23.00 mL, 23.00 .

mmol). Heat the resulting reaction mixture at ~40 °C for ~2 hours, then quench with
MeOH and concentrate in vacuo to give a residue. Dissolve the resulting residue in
MeOH (200 mL) and concentrate in vacuo to give a yellow residue. Repeat the above 3

times. Treat the yellow residue with saturated NaHCO; to adjust the pH to ~7, then
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recover the resulting solid by vacuum filiration. Pre-absorb the solid on silica gel, then
semi-purify by column chromatography (1ISCO 330 g silica gel, neat CH,Cl; to 5% of 2N
NH4/McOH in CH,Cl; to 10% of 2N NHy/MeOH in CH2Cly) to give a solid. Pre-absorb
the solid on silica gel, then re-purify by column chromatography (ISCO 330 g silica gel,
neat CH7Cl; to 5% of 2N NH4/MeOH in CH:Cl to 10% of 2N NH4/MeOH in CH2Ciz) o
give a solid. Pre-absorb the solid on silica gel, then re-purify by column chromatography
(ISCO 330 g silica gel, neat CH,Cly 10 5% of 2N NHa/MeOH in CH,Cl; to 10% of 2N
NHy/MeOH in CH;Cl; to 15% of 2N NH,/MeOH in CH,Cl,) to give a solid. Pre-absorb
the solid on silica gel, then re-purify by column chromatography (ISCO 330 g silica gel,
5% MeOH in CHClz 10 10% MeOH in CHCI; to 20% MeOH in CHCl 10 30% MeOH in
CHClz) to give (6.85 g, Y0.8% yield) of the title compound as a yellow solid: MS (ES”,
m/z): 329.0 (M+1).

Exémple 4
4-(5-(2-Amino-ethancsulfonyl)-isoquinolin-7-yl}-phenol monohydrochloride, unknown
hydrate state
Place 4-[5-(2-amino-cthancsulionyl)-isoquinolin-7-yl]-phenol {(171.8 mg) in a vial along
with 15 mL of 95% EtOH. Placc vial an hot plate set to 80 °C while stirring the solution
1o dissolve the compound. Since little to no dissolution occurs, add one molar equivalent

of HC1(0.52 mL of IN HC! in water) to dissolve the solid and result in a bright yellow
solution. Less than a minute after the HCI addition, solid formation becgins and increases
with time. After ~ 2 hours at 80 °C, remove the sample from the heat and allow it to stir
overnight at RT. Collect solid using vacuum filtration through filter paper. Afier air
drying overnight, recover 107.8 mg of the title compound (63% yield). X-ray powder
diffraction: anglc, 20 (% intensity): 11.8 (100.0); 16.6 (52.9); 8.2 (43.4).

Example 5
4-[5-(2-Amino-cthanesulfonyl)-isoquinolin-7-yt}-phenol monohydrochloride hemihydrate
A. Preparation of sccd matcrial. To a slurty of 4-[5-(2-Amino-cthancsulfonyl)-
isoquinolin-7-yi}-phenol (0.2509 g, 0.764 mmol) in ethanol (5 mL) add aqueous HCI (1

M, 0.765 mL, 0.765 mmol). Heat the resulting mixture to reflux overnight. Cool to room
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temperature and vacuum filter the slurry. Rinsc the solids with cthanol, and dry under

vacuum filtration to afford 0.1842 g of a yellow solid.

B. 4-[5-(2-Amino-ethanesuifonyl)-isoquinolin-7-yl]-phenal monohydrechloride
hemihydrate To a sturry of 4-[5-(2-Amino-cthancsulfonyl)-isoquinoiin-7-yl]-phenol (1.75
g, 5.33 mmol) in ethanol (35 mL) add aqueous HCI (1 M, 5.33 mL, 5.33 mmol). Heat the
mixture to reflux and add water (2.5 mL) to obtain a solution. Cool the solution to 60 °C
and seed with about 2 mg of the yellow solid obtained from A. above to obtain a slurry.
Cool 1o room temperature and stir overnight. Vacuum filter the slurry and rinse the filter
cake with cthanol, then dry under vacuum filiration to afford 1.331 g (67%) of the title
compound as a yellow solid. Mass spectrum (LCMS) m/z=329.0 (M+H"). Karl Fischer:
3.00%. X-ray powder diffraction: angle, 20 (% intensity): 4.9 (47.3); 14.8 (55.8); 10.2
(45.5).

Example 6

4-[5-(2-Amino-cthanesuifonyl)-isoquinolin-7-yl}-phenol di-hydrochloride salt
Slurry 4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-yl1]-phenol {16.57 g, 50.45 mmol) in
mcthanol (500 mL). Secparatcly, prepare a solution of HCI in mcthanol by adding acetyl
chloride (12.60 mL, 177.05 mmol) to methanol (165 mL). Add the solution of HCl in
methanol dropwise at room temperature over 30 min 1o the slurry of 4-[5-(2-Amino-
ethanesulfonyl}-1soquinolin-7-yl]-phenot in methanol. Stir for 30 min, then add ethyl
acetate (600 mL) dropwise over 1 hour. Stir for 30 min, then filter the solids and wash
with ethyl acetate (2 x 100 mL). Dry solids in vacuo at 50 ©C, then funther dry in vacuo
at room temperature with slow administration of nitrogen to afford the title compound

(18.3 . 90%). Mass spectrum (LCMS) m/z=329.0 (M+H"),

Examplc 7
4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-y1]-phenol di-hydrochloride salt
The 60 L reactor 15 charged with ethanol (24 L) and (2-{7-[4-(Tetrahydro-pyran-2-yloxy)-
phenyl)-isoquinoline-5-sulfonyl}-cthyl)-carbamic acid tent-butyl ester {2.652 kg; 5.173
moles). The (2-{7-[4-(Tetrahydro-pyran-2-yloxy)-phenyl}-isoquinoline-5-sulfonyl} -
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ethyl)-carbamic acid tert-butyl ester is rinsed in with ethanol (2.6 Lj. Hydrochloric acid
solution (31.9%; 1780g; 15.6 moles) is diluted with water (1.42 L). This HCI solution 1is
charged to the reactor and rinsed in with water (0.2 L). The reaction is warmed to 70°C.
A vellow solution forms around 30°C and a yellow slurry reforms near 70°C. The
reaction is held a1 70°C for % hr and then is warmed up to reflux (78°C). HPLC indicates
a complete reaction afier 1.5 hrs at reflux. Water (14.5 L) is added to the reaction over 13
minutes. The tempcrature drops to 69°C. The reaction is heated back to reflux (80°C)
and a solution forms. The reaction is cooled to 68°C and solid begins forming. The
reaction is held at 68°C for % hr and then cools to 2°C over 1.5 hrs. The slurry is held at
1-2°C for 1 hr. The solid is filtered and washed with ethanol (4.6 L). The wet cake
weight is 3.236 kg. The solid is dried in vacuo at 50°C 10 give 2.106 kg (101.4% of
theory) 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-y1}-phenol di-hydrochlonde salt.
Mass Spectrum (LCMS) m/z = 402.31) (M+H).

Example 8
4-[5-(2-Amino-cthanesulfonyl-isoquinolin-7-yl]-phencl monohydrochloride hemihydrate
The ethanol and sodium hydroxide solutions used for this example are filtered through a

0.22 micron cartridge filter. The water used is purificd water with endotoxin control.

Ethanol (8 L) and 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-yl]-phenol di-
hydrochloride salt (R41.6 g; 2.097 moles) are charged to a 22 L flask equipped with
overhead stirring, condenscr, nitrogen inlet, hcating mantle, thermocouple, and addition
funnel. The 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-y1]-phenol di-hydrochloride salt
is rinsed in with ethanol (3.28 L). The reaction is warmed to 55°C. Sodium hydroxide
solution (1100 mL; 1.91 N; 2.10 moles) is added to the reaction over 7 minutes during
which time the temperature increases to 62°C. The reaction is heated to reflux (78°C) and
held for 1 hr, Water (1.96 L) is added to the reaction at once. The temperature decreases
10 68°C. The reaction is heated back to reflux (79°C) and a solution forms. Darco G-
60® (438 g) is added to the reaction. The reaction is held at reflux for 1.25 hours. The
hot Darco G-60® slurry is filtered through GFF paper into another 22 L flask. A light
yellow solution results. The original flask and Darco G-60® filter cake are rinsed with

hot ethanol (2.5 L). During the rinse, solid begins to form in the filtrate. The 22 L flask
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containing the filtrate and wash is equipped with overhead stirring, nitrogen inlet, and a
thermocouple. The siurry is stirred and allowed to cool to ambient temperature. The
solid is filtered and washed with ethanol (2 L). The wet cake weight is 672 g. The solid
is dried in vacuo at 50°C to give 540 g (68.9% vyield) of 4-[5-(2-aminao-ethanesulfonyl)-
isoquinolin-7-yl)-phencl monohydrochloride hemihydrate . Mass Spectrum (LCMS) m/z
=329.3) (M+H").

The exemplificd compounds are inhibitors of Akt activity. The inhibitory activity

of these compounds may be demonstrated by the methods below.

Akt] Phosphorylation Assay

The assay measures the phosphorylation of PKC alpha pseudo-substrate peptide
by a Compctitive Fluorescence Polarization Immunoassay (FPIA). The assay indirectly
measures the concentration of phospho-peptide product formed in a reaction by
measuring the change in the intensity of polarized light emitted from a fluorescently-
labeled tracer peptide when displaced from a phospho-specific antibody by the phospho-

peptide product, Calibration with a standard curve yields quantitative results.

Enzyme and Substrate

Active human recombinant Aktl (full-length) purified from S9 insect cells is
obtained from Upstate Biotechnology, Inc. Peptide Substrate (M.W.1561) is purchased.
Standard Assay Solutions

Solution (A): 20% DMSO (dimethylsulphoxide) or Compound in 20% DMSO or
500 mM EDTA; Solution (B): Assay Buffer Mix: 75 pM Peptide Substrate, 38 mM
MgCl,, 70 mM HEPES, -pH 7.4, 0.01% Triton X-100®, and 50 yM ATP (adcnosine
triphosphate); Solution (C): Akt Kinase Mix: 70 mM HEPES, pH 7.4, 1 mM DTT
(dithiothreitol), 0.01% Triton-X-100®, and Aktl enzyme.

Procedure for FP1A

Five uL of Solutien (A) are first mixed with 10 pL Solution (B). The enzymatic
reaction is initiated by adding 10 pL Solution (C) to the mixture. (Final concentration or

amount in a 25 uL reaction mix: 4% DMSO (minimal inhibited wells) or various
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compound concentration in 4% DMSO or 100mM EDTA (maximal inhibited wells); 30
pnM Peptide Substrate; 15 mM MgCly; 70 mM HEPES, pH 7.4; 20uM ATP; 0.4 mM
DTT: 0.01% Triton X-100®). The rcactions are performed in biack half-area flat-bottom
96-well microtiter plates.

After 60 min at room temperature the reaction is terminated by adding 25 pL of
Quench/Detection Mix containing 260 mM EDTA, 3.4 nM Fluorescein Tracer, and 7.5
nM Anti-Phosphosenine Antibody. The plates are incubated in darkness at room
tcmperaturc for more than 3 hr, and then fluorcscence polarization (at A,=485 nm,
7.x=530 nm) 15 rcad using a Tecan Ultra plate reader. The concentration of
phosphorviated product per well is calculated from millipolarization (mP) units using a
prepared peptide competitor dilution scerics as a standard curve. Excmplified compounds
of the invention inhibit Akti phosphorylation with an [Csq of 1 pM or less. The
compound of Example | inhibits Ak1] phosphorylation in this assay with an ICsp 0f 45
+/- 17 nM (n=13).

Ccell-Bused ELISA (cELISA) for the Detection of Phospho-GSK3b (pGSK3b):
A Target of Akt in Cells

Exponentially grown UR7MG cells derived from a human glioblastoma are seeded
into 96-well plates and incubated overnight at 37°C with 5%CO,. Ten concentrations of
the compound of Example 1 are prepared from a2 4 mM stock (in 100% DMSQO) by 1:2
scrial dilutions into the culture media. Equal volume of cach of the scrial dilutions is
added directly to the cells. Treatment is stopped 2 hr later. At the end of the treatment,
the culture media is removed, and the cells are washed once with ice-cold phosphate-
buffered saline (PBS). The cells are fixed in PREFER according to vendor's procedure,
followed by rinses in PBS/0.1% SDS and PBS/0.1% Triton X-100®:, then overnight
incubation in SEA Block Blocking buffer. The blocking step is followed by an overnight
incubation of the cells with a rabbit antibody against pGSK3b/Ser9, followed by a goat
anti-rabbit 1gG. The pGSK3b is detected by SuperSignal ELISA Femto following the
vendor's procedure. The compound of Example | inhibits pGSK3b in this assay with an
[Csy 0f 2.04 +/- 0.68 (n=8) pM.

In Vivo Target Inhibition Studies

3%
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In vivo target inhibition by a single IV injection:

Exponentially growing US7MG cclls derived from a human glioblastoma are
implantcd subcutancously in the rear flank of nude mice. When the tumors reach the
size of 200-250 mm", compounds are administered to the animals by a single IV
injection in a dose-response study or in a time-course study. At the end of each
trcatment, animals arc asphyxiated with CO,. Tumors are harvested by surgical excision,
quickly frozen in liquid nitrogen and stored at -80°C until analysis. Sera are prepared
from blood harvested from the heart by cardiac puncture and stored at -80°C until
analysis.

Sample Analysis:

The Akt inhibitor is extracted from serum with acetonitrite/methanol and analyzed
alongside an internal standard by LC/MS/MS. Tumors are homogenized in 2 volumes of
a lysis buffer containing 25 mM Tris (pH 7.5), Roche compiete protease inhibitors, and |
mM vanadate with Powergen 125 homogenizer, then sequentially passed thorough an 18
gauge needic and a 23 pauge needie. Soluble cytoplasmic extracts are collected from the
supernatant fraction after the lysates are centrifuged for 30 minutes at 20,000 x g.
Protein concentrations in the cytoplasmic extracts are determined with a BCA kit.
Phospho-GSK3b (pGSK3b) in the soluble extracts is analyzed with the ELISA Kit

For glioblastoma in this assay, the compound of Example 1 inhibits pGSK3b by

76% at 1 hour using single 1V injection of 25 mg/kg.

In Vivo Tumor Growth Inhibition Studies

Exponentially growing US7MG cells derived from a human glioblastoma or
H1155 cells derived from human non-small cell lung cancer are implanted
subcutaneously in the rear flank of nude mice. Three days after tumor cell implants,
microsurgery is performed to cannulate catheter for continuous infusion via jugular vein.
Example |, formulated in D5W (5% dextrose in water) at various concentrations, is then
infused into mice next day at 40 uL/hr for 4 days. Tumors are measured twice weekly
until the study is terminated, usuaily at 24 days aficr the initial implants. Tumor growth
inhibition 1s calculated by dividing the average tumor volume of the treated group by

that of the vehicle-treated group.

2%
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For glioblastoma, the compound of Example 1 inhibits tumor growth by 50%
using continuous infusion of 27 mg/kg/day when measured at the end of the assay.-

For non-smali ccll lung cancer, the compound of Example 1 inhibits tumor growth
by 63% using continuous infusion of 24 mg/kg/day when measured at the end of the

5 assay.

Pharmaceutical Composition Studies
A pharmaceutical composition of 4-[5-(2-amino-ethanesulfonyl)-isoquinolin-7-
yl-phenol monohydrochloride hemihydrate comprises a non-reducing sugar and a pH
10 adjusting agent. Solubility studies show that mannitol does not appear to impact the
solubility of 4-[5-(2-amino-cthancsulfonyl)-isoquinolin-7-yll-phenol monohydrochloride
hemihydrate. However, the hcmihydrﬁte’s solubility 18 pH dependent and is > 19 mg/mL

at pH £3.91. Alse, the rate at which precipitation takes place is pH dependent.

15 Table 1: Effect of initial solution pH on rate of precipitation {ppt). All solutions are
prepared initially at approximately 15 mg 4-[5-(2-aming-éthanesulfonyl)-isoquinolin-7-

yl}-phenol monohydrochloride hemihydrate /mL and stored at room temperature.

pH
Media (initial) Precipitation (ppt)
no ppt up to 96
0.05 N HC1/3% mannitol 1.68 hours
no ppt up to 96
0.01 N HCI/3% mannitol 3.19 hours
0.005 N HCl/3%
mannitol 3.58 ppt after 48 hr
0.0025 N HCl/3%
mannitol 3191 ppt after 36 hr
0.001 N HCI/3%
mannito} 4.20 ppt after 24 hr

LC/MS analysis of the re-dissolved precipitate indicates that it 18 a “dimer-like”
20 molecule (Mass spectrum (LCMS) mvz = 640.2 (M+H")) that forms from two 4-[5-(2-
Amino-cthancsulfonyl)-isoquinolin-7-yl]-phenol molecules (Mass spectrum (LCMS) m/z
=329.1 (M+H") for 4-[5-(2-Aminc-ethanesulfonyl)-isoquinolin-7-yl]-phenol) after the
loss of ammonia. Additionally, precipitation does not appear to be due to a change to a

less soluble solid state form.
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We claim:

1. A compound which is 4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-yl}-phenol
or a pharmaceutically acceptable salt thereof or a hydrate of the compound or the salt

thereof.

2. The compound according to Claim 1 which is 4-[3-(2-Amino-cthancsulfonyl)-

isoquinolin-7-yl}-phenol di-hydrochloride.

3. The compound according to Claim 1 which is 4-[5-(2-Amino-ethanesulfonyl)-

isoquinolin-7-yl]-phenol monohydrochloride hemihydrate.
4. The compound according to any one of Claims 1 to 3 for use as a medicament.

5. Use of the compound according to any ¢ne of Claims 1 to 3 for the manufacture
of a medicament for reating multiple myeloma, non small cell lung cancer, glioblastoma,
necurgblastoma, melanoma, or neoplasms of the prostate, breast, ovaries, primary stomach,

intestinal-type, endometrium, thyroid, pancreas, lung, or bladder.

6. Use of the compound according 1o any one of Claims 1 to 3 for the manufacture
of a medicament for treating multiplec myeloma, non small cell lung cancer, glioblastoma,

or ncoplasms of the prostate, breast, or ovarics.

7. Use of the compound according to any onc of Claims 1 to 3 for the manufacture

of a medicament for trcating non small cell lung cancer or glioblastoma.

8. Use of the compound according to any one of Claims 1 to 3 for the manufacture
of a medicament for treating hepatitis C, rubella, human immunedeficiency virus (HIV),

hepatitis B, or human cytomegalovirus (HCMV),

9. A mcthod of trcating multiple myeloma, non small cell Jung cancer,

gligblastoma, neurobiastoma, meclanoma, or neoplasms of the prostate, breast, ovaries,
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primary stomach, intestinal-type, endometrium, thyroid, pancreas, lung, or bladder in a
patient in nced thercof comprising administering an ¢ffective amount of the compound of

any one of Claims | to 3.

10. A mcthod of treating multiple myeloma, non small cell lung cancer,
glioblastoma, or ncoplasms of the prostate, breast, or ovaries comprising in a patient in
need thereof comprising administering an effective amount of the compound of any one

of Claims 1 to 3.

11. A method of treating non small cell tung cancer or glicblastoma in a patient in
need thercof comprising administering an effective amount of the compound of any one

of Claims 1 to 3.

12. A method of wreating hepatitis C, rubella, human immunodeficiency virus
(HIV), hepatitis B, or human cytomegalovirus (HCMV) in a patient in need thereof
comprising administering an effective amount of the compound of any one of Claims | to

3.

13. A pharmaceutical composition comprising the compound according to any one

of Claims ! to 3, and a phurmaceutically acceptable carricr, diluent or excipient.

14. A lyophilized pharmaceutical composition comprising the compound
according 10 any one of Claims | to 3, and a pharmaceutically acceptable carrier, diluent
or cxcipient wherein the pH of said composition when diluted with aqucous dilucent is Icss

than 4.2 and greater than 2.0,

15. The lyophilized pharmaceutical composition according to Claim 14 wherein

the pH is less than 3.2 and greater than 2.0.

16. The lyophilized pharmaceutical compaosition according to Claim 15 wherein

the pH is less than 2.8 and greater than 2.0.
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17. A pharmaccutical composition comprising the compound according to any one
of Claims 1 1o 3, and a pharmaceutically accemable carrier, diluent or excipient in

solution wherein the pH of said composition is less than 4.2 and greater than 2.0.

18. The pharmaceutical composition accerding to Claim 17 wherein the pH of

said composition is less than 3.2 and greater than 2.0.

19. The pharmaceutical composition according to Claim 18 wherein the pH of

said composition is less than 2.8 and greater than 2.0.

20. 4-[5-(2-Amino-ethanesulfonyl)-isoquinolin-7-y1}-phenol monohydrochloride
hemihydrate in crystalline form having an X-ray powder diffraction pattern with intense
peaks at 26 =49 14.8 and 10.2.

AL
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INHIBIDORES DE AKT (PROTEINA CINASA B)

CAMPO DE LA INVENCION

La presente invencidn proporciona compuestos que
son inhibidores de Akt, composiciocones gue comprenden estos

compuestos, y métodos para usar estos compuestos.

ANTECEDENTES DE LA INVENCION

Las preoteinas cinasas estan involucradas en las
trayectorias de transduccidédn de sefial gque enlazan factores de
crecimiento, hormonas y otras moléculas de regulaciédn celular
al crecimiento celular, supervivencia vy metabolismo bajo
condiciones tanto patolégicas como normales. Una de tales
proteinas cinasas, la proteina c¢inasa B [{(también conocida
como Akt), es una serina/treonina cinasa que juega un papel
central en la promocidon de proliferacidn y supervivencia de
un amplic intervalo de tipos celulares, con ello, protegiendo
las células de apcoptosis (muerte celular programada).

Un numero de proteinas cinasas vy fosfatasas regulan
la actividad de Akt. Por ejemplo, la activacidén de Akt es
mediada por 3-cinasa fosfatidilinositel (PI3-K), la cual
inicia el enlace de segundos fosfclipidos mensajeros al
dominio de enlace de homologia de pleckstrinas (PH) de Akt.
El enlace ancla Akt a la membrana plasmatica y resulta en la

fosforilacidn y activaciodén de la enzima. Las amplificaciones

A5
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de la subunidad catalitica de la PI3-K, pllOx, o mutaciones
en la subunidad regulatoria PI3-K, p85«, conducen a la
activacidén de Akt en varios tipos de cancer humanos. Estudics
recientes también han demostrado la funcidén de la trayectoria
de PI3-K/AKT en el ciclo de vida de numerosos virus.

El documento WO 01/91754, pertenece a inhibidores
de proteina cinasa. El documento WO 2005/011697, involucra
inhibidores de proteina cinasa A y B. El1 documento WO
2005/054202, pertenece a inhibidores de AKT.

Debido a su funcidén fundamental en la regulacién de
la supervivencia celular, la Akt @proporciona un nuevoe
objetivo terapéutico para el tratamiento efectivo de varios
trastornos, particularmente cancer e infecciones virales. Sin
embargo, tal tratamiento reguiere el desarrollo de
inhibidores potentes, selectivos, biodisponibles, de Akt.
Existe una necesidad de inhibidores de Akt alternativos. De
este modo, la presente invencidn proporciona nuevos
inhibidores de Akt que exhiben potencia, selectividad vy/o
biodisponibilidad incrementada, composiciones que comprenden
estos compuestos, y métodos para usar estos compuestos.
Adicionalmente, las composiciones farmacéuticas que contienen
nuevos inhibidores de Akt cuando se diluyen o estan en
solucidn, necesariamente deben estar libres de precipitacién
para ser suministradas a un paciente. La presente invencidn

proporciona composiciones farmacéuticas gue comprenden nuevos

A4
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inhibidores de Akt a intervalos de pH particulares dgue

carecen de tal precipitacién.

SUMARIO DE LA INVENCION

La presente invencién proporciona 4-[5-(Z2-amino-
etansulfonil)-isoguinolin-7-il]j-fenol o una sal del mismo
farmacéuticamente aceptable, o un hidratoc del compuesto o la
sal del mismo.

La presente invencidn también proporcicna
diclorhidrato de 4-[5-(2-amino-etansulfonil)-isoquinolin-7-
il]-fenol.

La presente invencidén ademas, proporciona
semihidratc monoclorhidratoc de 4-[5-(2-amino-etansulfonil)-
isoquinolin-7-il]j-fenol.

La presente invencién también proporciona 4-{5-(2-
amino-etansulfonil)-isoquinclin-7-il]-fenol o© una sal del
mismo farmacéuticamente aceptable o un hidrato del compuesto
o la sal del mismo, que incluye diclorhidrato de 4-{5-(2-
gmino—etansulfonil)~isoquinolin—7—il]—fenol o} semihidrato
monoclorhidrato de 4-{5-{(2-amino-etansulfonil)-isoquinolin-7-
il]-fenol, para uso como un medicamento.

Adiciconalmente, la presente invencidn proporciona
el uso de 4-[5-(2-amino-etansulfonil)-isoquinclin-7-il]-fenol
o una sal del mismo farmacéuticamente aceptable, o un hidrato

del compuesto o la sal del mismo, que incluye, diclorhidrato

45
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de 4—[5—(2—amino—etansulfonil)—iéoquinolin—7—il]—fenol o
semihidrato monoclorhidrato de 4-([5-(2-amino-etansulfonil)-
isoquinoclin-7-il]-fenol, para la manufactura de un
medicamento para tratar mieloma multiple, cancer dg pulmén de
células no pegquefias, glioblastoma, neuroblastoma, melanocma o
neoplasmas de la préstata, mama, ovarios, estdmago pfimario,
tipc intestinal, endometrio, tiroides, pancreas, pulmdn o
vejiga.

La presente invencidédn también proporciona el uso de
4-[5-{(2-amino-etansulfonil)~-isoquinolin-7-il]-fenol o una sal
del mismo farmacéuticamente aceptable o© un hidrate del
compuesto o la sal del mismo, que incluye diclorhidrato de 4-
[5-(2-amino-etansulfonil)-isoquinclin-7-il]-fenol o
semihidrato monoclorhidrato de 4-[5-(Z2-aminc-etansulfonil)-
isoquinolin-7-il]-fenol, para la manufactura de un
medicamento para tratar mieloma miltiple, céancer de pulmén de
células no peguenas, glioblastoma ¢ neoplasmas de la
prbéstata, mama u ovarios.

La presente invencién adicionalmente proporciona el
uso de 4-[5-(2-amino-etansulfonil)-isoquinolin-7-il]-fenol o
una sal del mismo farmacéuticamente aceptable o un hidrato
del compuesto o la sal del mismo, que incluye diclorhidrato
de 4-[5-(2-amino-etansulfonil)-iscquinolin-7-il]-fencl o
semihidrato monoclorhidrato de 4-[5-(2-amino-etansulfonil)-

isoquinolin-7-il]-fenol, para la manufactura de un
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medicamento para tratar cancer de pulmdén de células no
pequefias o glicblastoma.

La presente invencién ademds proporciona el uso de
4-[5-(2-amino-etansulfonil)-isoquinclin-7-il]-fenol o una sal
del mismo farmacéuticamente aceptable o© un hidrato del
compuesto o la sal del mismo, gue incluye diclorhidrato de 4-
[5—(Z—amino—etansulfonil)—isoquinolin—7—il]—fenol 0

semihidrate monoclorhidrato de 4-[5-(2-aminoc-etansulfonil)-

isoquinolin-7-il]-fenol, para la manufactura de un
medicamento para tratar hepatitis C, rubéola, virus de
inmunodeficiencia humana (VIH), hepatitis B, o]

citomegalovirus humano (HCMV).

Adicionalmente, la presente invencién proporcicna
4-[5-{2-amino-etansulfonil)-isoquinolin-7-il]-fenol o una sal
del mismo farmacéuticamente aceptable o un hidrato del
compuesto o la sal del mismo, gue incluye diclorhidrato de 4-
[5-(2-amino-etansulfonil)-isoquinolin-7-il]-£fencl o]

semihidrato monoclorhidrato de 4-[5-(2-amino-etansulfonil)-

isoquinolin-7-il]-fenol, para el tratamiento de mieloma
maitiple, cancer de pulmédn de células no pequenas,
glioblastoma, neuroblastoma, melanoma o© neoplasmas de la

préstata, mama, ovarios, estdmago primario, tipo intestinal,
endometrio, tiroides, pancreas, pulmdén o vejiga.
La presente invencidn también proporciocna 4-[5-(2-

amino-etansulfonil)-isoquinclin-7-il]l-fenol o una sal del

4%
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mismo farmacéuticamente aceptable o un hidrato del compuesto
o la sal del mismo, que incluye diclorhidratc de 4-(5-(2-
amino-etansulfonil)-isoguinolin-7-il]-fenol o] semihidrato
monoclorhidrato de 4—[5—(2—amino—etansulfonil)—isoquinoliﬁ—7—
il]-fenol, para.el tratamiento de mieloma miltiple, cancer de
pulmdén de células no pequefias, glioblastoma o neoplasmas de
la préstata, mama u ovarios.

La presente invencién adicionalmente proporciona 4-
{5-(2-amino-etansulfonil)-isoquineclin-7-il]-fenol o wuna sal
del mismo farmacéuticamente aceptable o un hidrato' del
compuesto ¢ la sal del mismo, que incluye diclorhidrato de 4-
[5-(2-amino-etansulfonil)-~isoquinclin-7-il]-fenol o)
semihidrato monoclorhidrato de 4-[5-(2-amino-etansulfonil)-
isoquinolin-7-il}-fenol, para el tratamiento de cancer de
pulmén de células no peguefias o glioblastoma.

La presente invencidén ademds proporciona 4-([5-(2-
amino-etansulfonil)-isoguinolin-7-il]~fenol o una sal del
mismo farmacéuticamente aceptable o un hidratec del compuesto
o la sal del mismo, gque incluye diclorhidrato de 4-[5-(2-
amino-etansulfonil)-iscquinolin-7-1il}-fenol o semihidrato
mecnoclorhidrato de 4-{5-(2-amino-etansulfonil)-isoquinolin-7-
il]—fenol, para el tratamiento de hepatitis C, rubéola, virus
de inmunodeficiencia humana (VIH), hepatitis B, o)
citomegalovirus humano (HCMV).

La presente invencidn adicionalmente proporciona un

4%
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método para tratar mieloma multiple, céancer de pulmdn de
células no pequeias, glioblastoma, neuroblastoma, melanoma o
necplasmas de la préstata, mama, ovarios, estdémago primario,
tipo intestinal, endometric, tircides, péancreas, pulmén o
vejiga, en un paciente en necesidad del mismo, gue comprende
administrar una cantidad efectiva de 4-[5-(2-amino-
etansulfonil}~isoquinolin-7-ilj-fenol o una sal del mismo
farmacéuticamente aceptable o un hidrato del compuesto o la
sal del mismo, gque incluye diclorhidrato de 4-[{5-(2-amino-
etansulfonil)-isoquinoclin-7-il]-fenol o} semihidrato
monoclorhidrato de 4-[5-(2-amino-etansulfonil)-isoquinolin-7-
il}-fenol.

La presente invencidn también proporcicna un método
para tratar mieloma multiple, céncer de pulmén de células no
pequefas, ¢glioblastoma o neoplasmas de la prébstata, mama u
ovarios, en un paciente en necesidad del mismo, que comprende
administrar una cantidad efectiva de  4-[5-(2-amiho-
etansulfonil)-isoquinolin-7-1il}-fencl o una sal del mismo
farmacéuticamente aceptable o un hidrato del compuesto o la
sal del mismo, gue incluye diclorhidrate de 4-[5-(2-amino-
etansulfonil)-isoquinclin-7-il}l-fenol o} semihidrato
monoclorhidrato de 4-(5-(Z-amino-etansulfonil)-isoquinelin-7-
il]-fenol.

La presente invencidn adicionalmente proporciona un

método para tratar cancer de pulmén de células no pequefias o
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glioblastoma, en un paciente en necesidad del mismo, gue
comprende administrar una cantidad efectiva de 4-[5~(2-amino-
etansulfonil)-iscquinolin-7-il]l-fenol o una sal del mismo
farmacéuticamente aceptable o un hidrato del compuesto o la
sal del mismo, que incluye diclcrhidrato de 4-[5-(Z-amino-
etansulfonil)-isoquinclin-7-il]-fenol o} semihidrato
monoclorhidrato de 4-{5-{(Z-amino-etansulfcnil)-isoquinolin-7-
ilj-fenol.

La presente invencidn ademas proporciona un método
para tratar hepatitis C, rubécla, virus de inmunodeficiencia
humana (VIH), hepatitis B o citomegalovirus humanc (HCMV), en
un paciente en necesidad del mismo, gque ccomprende administrar
una cantidad efectiva de 4-[5-(2-amino-etansulfonil) -
isoguinolin-7-il)-fenol o una sal del mismo farmacéuticamente
aceptable o un hidrato del compuesto o la sal del mismo, gue
incluye diclorhidrato de 4-[5-(2-amino-etansulfonil) -
isoquinolin-7~-il}-fenol o© semihidrato monoclorhidrato de 4-
[5-(2-amino~-etansulfonil)~-isoquinolin-7-1il]-fenol.

La presente invencién también proporciona una
composicidn farmacéutica que comprende 4-[5-(2-amino-
etansulfonil)-isoguinolin-7-il]-fencl o© una sal del mismo
farmacéuticamente aceptable ¢ un hidrateo del compuesto o la
sal del mismo, que incluye diclorhidrato de 4-[5-(2-amino-
etansulfonil)-isoquinolin-7-i1]~-fenol o} semihidrato

monoclorhidrato de 4-[5-{2-amino-etansulfonil)-isoquinolin-7-
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il]-fenol, ¥y un portador diluyente e} exclipiente
farmacéuticamente aceptable.

La presente invencidén adicionalmente proporciona
una composicién farmacéutica liofilizada que comprende 4-[5-
(2-—amino-etansulfonil)-isoguinclin-7-il]j-fenol o© una sal del
mismo farmacéuticamente aceptable o un hidrato del compuesto
o la sal del mismc, que incluye diclorhidrato de 4-(5-(2-
amino-etansulfonil)-isoquinolin-7-il]-fenol o semihidrato
monoclorhidrato de 4-[5-(2-amino-etansulfonil)-isogquincolin-7-
il]-fenol, Y un portador, diluyente o) excipiente
farmacéuticamente aéeptable, en donde el pH de dicha
composicién cuando se diluye con diluyente acuoso, es menos
de 4.2 y mayor de 2.0, menos de 3.2 y mayor de 2.0, O menos
de’2.8 y mayor de 2.0.

La presente invencidén también proporciona una
composicién farmacéutica que comprende 4-[5-(2-amino-
etansulfeonil)-isoguinolin-7-il]-fenol ¢ wuna sal del mismo
farmacéuticamente aceptable o un hidrato del compuesto o la
sal del mismo, que incluye diclorhidrato de 4-[5-(2-amino-
etansulfonil)-isoquinolin-7-il]-fencl o semihidrato
monoclorhidrato de 4-({5-(2-aminc-etansulfonil)-isoquinolin-7-
il]-fenol, y un portador, diluyente o) excipiente
farmacéuticamente aceptable en solucién, en donde el pH de
dicha composicidén es menos de 4.2 vy mayor de 2.0, menos de

3.2 vy mayor de 2.0, o menos de 2.8 y mayor de 2.0.

sl
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La presente invenciédn ademas proporciona
semihidrato monoclorhidrato de 4-[5-(2-amino-etansulfonil)-
isogquinolin-7-il]-fenol en forma cristalina, que tiene un
patron de difraccidén en polvo de rayos-X, con picos intensos
a 26 =4.9, 14.8 y 10.2.

La presente invencidén tambpién proporciona 4-[5-(2-

amino-etansulfonil)-isogquinolin-7-il]j-fenol o wuna sal del

mismo farmacéuticamente aceptable o hidrato del mismo.

DESCRIPCION DETALLADA DE LA INVENCION

Los compuestos de la presente invencidén son
inhibidores de Akt y se cree, son empleados en el tratamiento
de trastornos relacionados con la actividad de Akt. De este
modo, los compuestes de la presente invencidn son agentes
antineoplédsicos y/o antivirales.

Los compueéestos de la presente invencién son
empleadeos para el tratamiento de neoplasmas gque exhiben
defectos en  PTEN, neoplasmas con actividad PI3-cinasa

desreqgulada, © neoplasmas que exhiben actividad Akt elevada.

Los i1nhibidores de Akt se «cree, son empleados en el
tratamiento de mieloma multiple (Hsu et al., Blood (2001)
98(9) 2853-2855); cancer de pulmén de células no pequernias
(Balsara, Carcinogenesis (2004) 25(11) 2053-2059);

glioblastoma (Koul, et al., Mol. Cancer Ther. (2006) 5: 637-

644); neuroblastoma (Li, et al., Cancer Res. {(2005) 65(6),
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2070-2075); melanoma (Dai, et al., J. of Clin. Oncology
{2005) 23(7), 1473-1482) .y neoplasmas de la proéstata
(Majumder, et al., Oncogene (2005) 24, 7465-7474); mama
(Tokunaga, et al., J. of Clin. Oncology (Meeting Abstracts)
(2005) 23(16S), 9500):; ovarios (Cheung, et al., PNAS (1992)
89, 9267-5271; Yuan et al. (2000); Hu et al. (2000)};
estémago primario o tipo intestinal (Ang, et al., Cancer
Lett. (2005) 225(1), 53-59); endometric (Jin, et al., British
J. of Cancer (2004) 91 1808-1812); tiroides (Ringel, et al.,
Cancer Res. (2001) 61i(l6), 6105-6111; De Vita, et al., Cancer
Res. (2000) 60, 3916-3920); péncreas (Schliemen, et al.,
Brit. J. of Cancer ({2003} 89; 2110-2115); pulmén (Massion, et
al., Am, J. Resp. Crit. Care Med. (2004) 170, 1088-1094); o
vejiga (Rieger-Christ, et al., Oncogene (2004} 23(27), 4745-
4753} . Los inhibidores de Akt, también se <cree, son
empleados en el tratamiento de virus tales como hepatitis C vy
NS4A de la hepatitis C (Mannova, et al., J. Virol. (2005)
79(14), 8742-8749; He et al. (2002)); rubéocla (Cooray, et
al., Virolegy J. (2005) 2(1), 1-12); proteina Tat del virus
de inmunodeficiencia humana (VIH) (Borgatti et al. (1997));
Proteina X de 1la hepatitis B (Lee ef al. (2001})), o
cltomegalovirus humano (HCMV) (Johnson et al. (2001)).

El 4~[5—(2—amino—etansulfonil)—isoquinolin—?—il}—7
fenol forma sales de adicidn de éacido farmacéuticamente

aceptables con, por ejemplo, las sales fisioldgicamente
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aceptables 1las cuales son a menudo usadas en la quimica
farmacéutica. Tales sales también son parte de esta
invenciédn. Las sales farmacéuticamente aceptables y

metodologia comin para prepararlas, son bien conocidas en la

técnica. Véase por ejemplo, P. 5Stahl, et al., Handbook of
Pharmaceutical Salts: Properties, Selection and Use,
(VCHA/Wiley~-VCH, 2002); S.M. Berge, et al., "Pharmaceutical
Salts," Journal of Pharmaceutical Sciences, Vol. 66, No. 1,

Enero 1977.

Las sales preferibles de 4-[5-(2-amino-
etansulfonil)-isoquinolin-7-il]-fenol incluyen, el
monoclorhidrato vy el diclorhidrato.

Los intermediarios descritos en este documento
pueden formar sales.

Ademas de las sales, los compuestos de la presente
invencidén y los intermediarios descritos en este documento,
pueden formar un hidrato o un hidrato de la sal

farmacéuticamente aceptable.

Un compuesto preferible es 4-[5-(2-amino-
etansulfonil)-isoguinolin-7-il]-fenol. Aun otro compuesto
preferible es el diclorhidrato de 4-[5-(2-amino-
etansulfonil)-isoquinolin-7-il]-fenol. Un compuesto mas

preferible es semihidrato monoclorhidrato de 4-[5-(Z2-amino-
etansulfonil)-isoquinolin-7-il]-fenol.

Como se usa en este documento, el término
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“paciente”, se refiere a un mamifero que es afligido con unc
0 mas trastornos asoclados con actividad Akt elevada. Se
entenderd gue la mayoria de los pacientes preferidoes scn un
humano. También se entiende que esta invencidn se refiere
especificamente a la inhibicidén del mamifero Akt/PKB.

Los términos “tratamiento”, “tratar”, “tratando”, vy
similares, son significados gue incluyen efectos tales como
disminucién y/o inhibicidén del crecimiento de neoplasmas,
amplificacién vy/o sobreexpresidén de Aktl, Akt2 y/o Akt3,
proliferacidn y supervivencia celular, y/o replicacidn viral.

Como se usa en este documento, el término “cantidad
efectiva”, se refiere a una cantidad gue inhibe Akt a una
extensidn que proporciona un efecto farmacoldgico.

La presente invencidén también proporciona una
composicién farmacéutica que comprende 4-[5~(2-amino-
etansulfonil)-isoguinolin-7-il)-fenol, o una sal del mismo
farmacéuticamente aceptable, o hidrate del mismo, y un
portador, diluyente o excipiente farmacéuticamente aceptable.
Las composiciones farmacéuticas de la presente invencidn
incluyen formas antes de la dilucidn, tales como una forma
liofilizada, vy formas subsecuentes a la dilucién, tales como
una forma lista para administracién a un paciente. El1 pH de
estas composiciones farmacéuticas es de nenos de
aproximadamente 4.2 a mas de aproximadamente 2.0. Mas

preferiblemente, el pH es de menos de aproximadamente 3.2 a

s5



10

15

20

25

14

mas de aproximadamente 2.0. El pH méds preferible es de menos
de aproximadamente 2.8 a mé&s de aproximadamente 2.0. Un
“portador, diluyente o excipiente farmacéuticamente
aceptable”, es un medio en general, aceptado en la técnica
para el suministro de agentes biolégicamente activos a
pacientes, por ejemplo, mamiferos, preferiblemente humanos.
Tales portaderes, diluyentes o excipientes son en general,
formulados de conformidad con un numero de factores también
dentro de la revisidn de aquellos de habilidad ordinaria en
la técnica, para determinar y considerarlos. Estos incluyen
éin limitaclién: el tipo y naturaleza del agente activo a ser
formulado; el sujeto al cual la composicidén que contiene el
agente es administrada; la ruta propuesta de administraciodn
de la composicidén; y la 1indicacidn terapéutica a ser
dirigida. Los portadores vy excipientes farmacéuticamente

aceptables incluyen, tanto medio liguido acuosoc <como no

acuoso, asi como también una variedad de formas de
desificacién sélidas, y semi-sdlidas. Tales portadores,
diluyentes o excipientes, pueden incluir un numero de

diferentes ingredientes y aditivos ademds del agente activo,
tales ingredientes adicionales estan incluidos en la
formulacién por una variedad de razones, por ejemplo,
estabilizacidn del agente activo, bien conocido por aquellos
de habilidad en 1la técnica. Descripciones de portadores,

diluyentes o excipientes farmacéuticamente adecuados, vy

S8
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factores involucrados en su seleccidn, se encuentran en una
variedad de fuentes faclilmente disponibles. Véase por
ejemplo, Remington: The Science and Practice of Pharmacy ({(A.
Gennara, et al., eds., 19th ed., Mack Publishing Co., 1995).

Los compuestos de la presente invencion pueden ser
administrados sistémicamente, tal como intravenosamente (por
ejemplo, por bolo o infusiodn), en formulacicnes de unidad de
dosificacidén de composiciones farmacéuticas gque contienen
portadores, diluyentes o excipientes no toxicos
farmacéuticamente aceptables, convencionales.

Para composiciones farmacéuticas de 4-[5-(2-amino-
etansulfenil)-isoguinolin-7-ilj-fenol, el ingrediente activo
estara ordinariamente presente en una cantidad de
aproximadamente 0.5 a 95% en peso, basada en el peso tcotal de
la composicidn. Pueden ser aplicados revestimientos
apropiados para incrementar la aceptabilidad o retardar la
adsorcidn.

Las cantidades terapéuticamente efectivas de los
compuestos de la invencidn para tratar los trastornos
descritos en este documento en un paciente, se pueden
determinar en una variedad de formas conccidas por aquellos
de habkilidad en la teécnica. Se debe entender, sin embargo,
que los niveles de dosis especificos para cualquier paciente
particular, dependerdn de wuna variedad de factores que

incluyen, la actividad del compuesto especifico empleado, la
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edad, peso corporal, salud general, sexo, dieta, tiempo de
administracidn, ruta de administracidén y velocidad de
excrecidn, combinacién de farmaco y severidad de la
enfermedad particular. La frecuencia de la dosis también se
puede variar dependiendo del compuesto usado y la enfermedad
particular tratada. Por ejemplo, una dosis diaria tipica
puede contener desde aproximadamente 1 mg hasta 1 g del
ingrediente activo.

Los compuestos de esta invencidn pueden ser
preparades empleado 1la informacién proporcionada en este
documento, ademas de otras manipulaciones estandares que se
conocen en la literatura o ejemplifican en los procedimientos
experimentales.

Los términos N abreviaturas ‘usadas en este
documento, tienen sus significados normales a mencs dque se
designe de otro modo. Por ejemplo, “LC”, se refiere a
cromatografia liquida; “dppb” se - refiere a
bis(difenilfosfino)butano; Pd(OAc); se refiere a acetato de
paladio; "“DMF” se refiere a N,N-dimetilformamida; “DMSO” se
refiere a dimetilsulféxido; “Et,07 se refiere a éster

dietilico; “EtOAc” se refiere a acetato de etilo; Y“TFA” se

refiere a &cido trifluorocacético; MeOH se refiere a metanol.

=¥



10

15

20

25

17

PREPARACIONES
Preparacion 1
Diclorhidrato de 2-{7-(4-metoxi-fenil)-isoquinclin-5-
sulfonil]-etilamina
Se tratd una suspension de éster terc-butilico del
acido {2-[7-{4-metoxi-fenil)-isoquinolin~5-sulfonil]-etil}-
carbamico (11.0 g, 24.85 mmol) en MeOH anhidro {150 ml) con
HC1 4N en dioxano (350 ml). La mezcla resultante se agitd a

temperatura ambiente durante la noche, después se concentrd

in vacuo a un volumen 1/2 y se tratd con exceso de EtOAc,

ocasionando qgue precipitara un sdélido amarille. El sélido
resultante se recuperdé por filtracién a wvacio bajo una
atmésfera de Ny; se lavé con EtOAc y se secd bajo vacio (bajo
una atmoésfera de Np), para proporcionér el compuesto del
titulo (10.23 g, 99% de rendimiento) como un sdélido amarillo:

EM (ER): m/z 343.0 (M'+H).

Preparacién 2
Acido 7-bromo-isoguinolin-5-sulfénico
Se agregd H;S0; humeante (2,000 ml, 21.33 mol; 25-
29.5% de S0; libre), a un matraz de fondo redondo de 5-1,
equipado con un .agitador mecaniceo, condensador a reflujo,
linea de N;, y termdometro. Se enfrid el HpS0; humeante a ~10°C
con un bafio de hielo/acetona, después se agregdé HCl de 7-

bromoisoquinolina (500.00 g, 2.04 mol) en forma de porciones,

59
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manteniendoe la temperatura de la mezcla de reaccién por

debajo de ~15-20°C. Después de la adicidn completa de HCL de
7-bromoisoguinolina, la mezcla de reaccidén resultante se
calentd a ~100°C durante la noche. La mezcla de reaccién se
enfrié a temperatura ambiente, después, se vertid lentamente
en una solucidén agitada de H;0 helada. Lo precipitado
resultante se recuperd por filtracidén a vacio, lavando con
H;0, después Et;0, y se secd bajo filtracidn a vaciec, seguido
por secado en un horno de secado bajo presidn reducida a
~35°C, para proporcionar el compuesto del titulo (501.42 g,
85% de rendimiento}, como un sdélido blancuzco; TOF-EM [ER+;

m/z} 287.9331/287.9330.

Preparacidn 3
Acido 7-(4-(metoxi-fenil)-isoquinolin-5-sulfdénico

Se tratdé una solucidédn de acido 7-bromo-isoquinolin-
5-sulfénice (150.00 g, 0.520 mol} N acido 4-
metoxifenilbordénico (90.87 g, 0.598 mcl) en DME (1,400 ml) vy
MeCOH (375 ml) con Na,COs acuoso 2M (652 ml). La suspensidn
resultante 3X de desoxigend con N;, despues se agregd Pd(PAc),
{2.33 g,l0.0lO4 mol) vy dppb (5.54 g, 0.0130 mol). La mezcla
de reaccién resultante se calenté a ~70°C por 3 horas,
después se dejd enfriar a temperatura ambiente durante la

noche. La mezcla de reaccidn se diluyd con H,C (4,000 ml) vy

&0
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el pH se ajustd a ~pH 2 con HClL acucso 5N. L& suspensiodn
resultante se dejd agitar a temperatura ambiente por 30
minutos, después, el sdlido marrdn se recuperd por filtracidn
a vacio, se lavédé con Hy0, y se secd bajo filtracidn a vacio.
El s6lido marrdn se disoclvid en DMF (1,000 ml) y Nay;CO3 acuoso
2M (650 ml) vy la solucidn resultante se filtrd a través de
una almohadilla de Celite®, se lavd con DME (400 ml) /HO (400
ml). Lo filtrado se tratd con HCl acuoso 5N para ajustar el
pH a ~pH 2. Dejando 1la suspensidén resultante agitar a
temperatura ambiente por 30 minutos, entonces el sdélido se
recuperd por filtracion a wvaclo, lavando con HxO y secando
bajo filtracién a wvacio durante la noche. El sélido se
disolvidé en DMF (1,000 ml) y Na;C0; acuocso 2M (1,000 ml)
nuevamente, vy la solucidn resultante se tratd con Celite®
para crear una suspensidn. La suspensidn resultante se agitd
a temperatura ambiente por 30 minutos, después se filtrd a

través de una almohadilla de Celite®, se lavd con HxO. Lo

filtrado se tratd con HCl acuoso 5N para ajustar el pH a ~pH
2. La suspensidn resultante se agitd a temperatura ambiente
por 320 minutos, después el sélido se recuperd por filtraciédn
a vaclo, se lavd con H;O y se secd bkajo filtracidn a vacio
durante la noche. El sdélido se triturd, después se lavd con
EtCAc, se secd bajo filtracidén a vacio durante la noche,

seqguido por secado en un horno de secado bajoc presidn
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reducida a ~35°C, para proporcionar el compuesto del titulo
(136.79 g, 83% de rendimiento) como un sélido amarillo: TOF-
EM [ER+; m/z] 316.0624/316.0643. 2Anal. Calcd. Para CieH13NO4S:
C ©60.94; H 4.15; N 4.44; S 10.16. Encontrado C 60.76; H

5 4.13; N 4.50; S 39.90.

Preparacioén 4
Cloruro de 7-(4-metoxi-fenil)-iscquinolin-5-sulfonilo

A una suspensidén de 4acido T7-(4-metoxi-fenil)-

10 isoqguinolin-5-sulfénico (12.13 g, 38.5 mmol) en 1,2-
dicloreetancl (200 ml) y DMF (2.99 ml, 38.5 mmol), se agregd
eloruro de oxalilo (26.8 ml1, 308 mmol) por goteo. La
suspensiodn se agitd mecanicamente bajo atmésfera de nitrdgeno
mientras se calentaba a 60-65°C por 4 horas. La suspensidn se

15 enfrié a -10°C. Se esperd por 30 minutos, después se filtrd.
El sélido amarillo se lavd con éter/diclorometano al 20% y se
secd bajo wuna atmdsfera de nitrdgeno, proporcionando el

compuesto del titulo (14.8 g) como un polve amarillo.

20 _ Preparacidén 5
Sal sddica de 7-{4-metoxi-fenil)-isoquinolin-5-1iol
A. Una suspensidn de cloruro de 7-(4-metoxi-fenil)-
isoquinolin-5-sulfonilo (4.0 g, 12 mmol) en dioxano (40 ml},
se agregd clorhidrato de tricarboxi etil fosfina (13.73 g, 48

25 mmol) y agua (10 ml). La mezcla se calentd a 100°C y se agitd
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por 3 horas. La mezcla se enfrié en un bafo helado y se
agregd NaOH (5N, 60 ml), lentamente via una pipeta. Se filtrd
y secd en alre lo precipitade amarilleo palido para
proporcionar el compuesto del titulo (3.2 g, 95%). Espectro
de masas (CLEM) m/z = 266.2 (M-Na').

Alternativamente, el compuesto del titulo puede ser
elaborado como sigue:

B. (i) Se desoxigend la solucidn de acido 7-{(4-
metoxi-fenil)-isoquinelin-5-sulfénico (100.00 g, 0.317 mol)
en tolueno anhidro (2,500 ml) 3X con Nz, después se tratd con
Ph;P (332.58 g, 1.268 mol), I, (80.46, 0.317 mol) y BuN
(152.00 ml, 0.638 mol). La mezcla de reaccidn resultante se
dejé a reflujo por 1 hora bajo N, después se enfrid a
temperatura ambiente durante la noche, mientras se soplaba
aire en la mezcla de reaccidn. La mezcla de reaccidn se tratd
con una solucidén acucosa de NaOH 1IN (500 ml), después la
mezcla de reacciodon resultante se agitd a temperatura ambiente
durante la noche, mientras se soplaba aire en la mezcla de
reaccidn. Lo precipitado bronceado resultante se recuperd por
filtracidén a vaclo. Se lavd con una sclucidn 1/1 de THF/Et;0,
después se secd bajo filtracidén a vaclo para proporcionar
bis-(7-{4-metoxi-fenil)-isoquinclin-5-)-disulfuro (72.50 g,
86% de rendimiento) como un sélido ligeramente bronceado: 'H
RMN (400 MHz, DMSO) & 9.39 (s, 2H), 8.51 (d, 2H), 8.41 (s,

2H), 8.11 (d, 2H), 8.00 (d, 2H), 7.53 (d, 4H), 6.%4 (d, 4H),

b3
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3.78 (s, OH).
B. (ii} Una suspensidon de bis-(7-(4-metoxi-fenil)-
isogquinolin-5)-disulfuro, se tratdé en THF anhidro (850 ml)

con NaBH; (2.84 g, 75.05 mmol). La mezcla de reaccidn

resultante se calentd a ~35°C bajo N; por ~1 hora, después se

calent®é a ~45°C bajo N por 1 hora.

Preparacidn 6
Sulfinato de 7-(4-metoxi-fenil)-isoquinolin-5-sdédico

A cloruro de 7-(4-metoxi-fenil)-iscquinolin-5-
sulfinile (1.48 g, 4 mmol) en agua (10 ml), se agregd Na,S03
(1.01 g, 8 mmcl) y NaRCO; (1.01 g, 12 mmol). La mezcla se
calentd a 100°C y se agitd poer 1 hora. La mezcla de reacciédn
se enfridé a temperatura ambiente, y el agua se removid bajo
presidon reducida. Se agregd metanol (40 ml) al residuo, se
agitd por 10 minutos. El sdélido blance se filtrd, lavd con
metanol y lo filtrado se combind. Se concentrd para dar el

compuesto del titulo (1.1 g).

Preparacidn 7
(3,5-dicloro-benciliden)-({2,2-dietoxi-etil)amina
La 2,2-dietoxi-etilamina (1852.5 g; 1.00
equivalentes; 13.63 moles), 3,5-dicloro-benzaldehido (2453 g;
1.00 equivalentes; 13.60 moles) y tolueno (12 1), se cargaron

en un matraz de 22 1 equipado con una trampa Dean Stark,
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condensador, entrada de nitrdégeno, agitader de cabeza vy
termopar. La reaccidn amarillo ligero se calentd a reflujo.
£l solvente comenzd a destilar a 88°C. Se colectd un total de
~650 ml de destilado (~240 ml de agua). La temperatura se
incrementd a 114°C durante la destilacidn. La RMN después de
2 horas a reflujo, mostrd el producto. E1l calcor se excluyd
después de 2.5 horas. La solucidén es filtrada por gravedad en
un garrafon a través de un pépel filtro acanaladoe para
remover algunos particulados {que incluyen una pequeia
seccidén de tubo de wvidrio, la cual es mas probable de 3,5-

dicloroc-benzaldehido). La sclucidén filtrada es concentrada
usando un matraz Buchi con el bafio de agua fijo a 45°C. Una
vez que el solvente se detiene de entrar, la temperatura se
incrementa a 70°C con llenado a vacio y se mantiene por ~1.5
horas para remover cualquier tclueno residual. El1 peso de
(3,5-dicloro-bencilidenc)-{2,2-dietoxi-etil)-amina es 405%8.3
g (102.9% de teoria). Espectro de Masas (CLEM) m/z = 291.2)

(M+H") .

Preparacién 8
Clorhidrato de 5,7-dicloro-isoquinclina
Se cargd acido triflico (2.97 1; 33.52 moles; 5.03
kg) a un matraz de 12 1 equipado con una trampa Dean Stark,
agitador de cabeza, condensador, entrada de nitrdgeno, embudo

de adicidén de 3 1 (amortiguado del matraz via un condensador)

LS
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y termopar. El acido triflico es calentado a 120°C. Se diluyd
(3,5-dicloro-bencilideno)-(2,2-dietoxi-etil)-amina {1350.5;
1.00 equivalentes; 4.65 moles) con diclorometano (1350 ml), vy
se carga al embudo de adicidén. Se inicia la adicidn con la
temperatura a 119°C. La adicién se completa durante 20
minutos manteniendo la temperatura a 120°C. Aproximadamente,
se colectan 1500 ml del destilado durante la adicidén. E1 % de
adrea de CLAR 45 minutos después de la adicidn se completa e
indica 94.14% del producto y 4.86% (3,5-dicloro-bencilideno)-
(2,2-dietoxi-etil)-amina. El calor se excluyd después de 1.5
horas. La reaccién se enfrié a ~80°C. En este punto, el
matraz es colocado en un bafioc de agua helada y se enfria
adicionalmente. Se agregd metanol (2.7 1) con la reaccidén a
9°C. La adicidén se completd durante 60 minutos. La
temperatura maxima es 27°C. Se forma algun sdélido durante la
adicidn de metanol. La suspensién es transferida en porciones
a un embudc de adicidén de 2 1 y se agrega a una solucidn de
hidréxido de amonio (5.1 1; 36.67 moles; 4.59 kg) y agua (5.1
1) en un matraz de 22 1, enfriado en agua helada a <2°C. El
embudo de adicidn tiene una extensidén de tubo de Teflon® para
prevenir gue el material corra hacia abajo del 1lado del
matraz, lo cual puede conducir a un sélido mas aceitoso que
se adhiere a la pared del matraz. El material se agrega en
pequerios sedimentos para prevenir gque el embudo de adicidn se

tapa debido a los sdlidos. La adicién se completa durante 35

84
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minutos que incluyen, un enjuague de metanol (900 ml) del
matraz y embudo de adicién. La temperatura maxima es 26°C. Se
forma un sélido marrdén., La suspensién se enfria a 14°C. El
sélido se filtra en una almohadilla de polipropilenc. E1
sélido se lava con 2 x 4 1 y 1 x 2 1 de agua. El1 sélido
entonces se lava con 2 1 de heptano para ayudar al secado. El
sélido se seca in vacuo a 50°C a un peso de 999.0 g (108.4%
de teoria). Se carga la 5,7-diclorc-isoquinolina (997 g; 1.00
equivalentes; 5.03 mecles) y metanol (14.87 1) a un matraz de
22 1 eguipacdo con un embudo de adicién, entrada de nitrdgeno,
agitador de cabeza y termopar. La suspensidén marrdn se agita
a temperatura ambiente (22°C). El cloruro de acetilo (1180
ml; 16.58 moles; 1.30 kg) se carga al embudo de adicidén. Esto
se agrega al matraz por c¢oteo. La suspensidén marrdn se
oscurece. El s6lido parece disolverse principalmente
agregando 100-200 ml del cloruro de acetilo. No se forma una
solucién completa. El sélido reaparece conforme la adicidn
continua. La adicidén se completa durante 45 minutos. La
temperatura maxima es 43°C, la cual se alcanza
aproximadamente en forma media en la adicidén y se mantiene

con agua fria en el bafioc. Se remueve una muestra de la
reaccién después que se agregan ~3/4 de cloruro de acetilo

por RMN. Puesto que la muestra parecer ser la sal, el exceso
de cloruro de acetilo probablemente no se necesita. La

suspensidn se agita y se deja enfriar. Después de 40 minutos,

6t
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la temperatura es de 30°C. La suspensién se enfria a <2°C y
se mantiene por 1.5 horas en un bafio de agua helada. La
suspehsién se filtra. El soélide se lava con 2 x 1.3 1 de
metanol enfriado. El peso de la pasta himeda es 811.4 g. El
sélido se seca in vacuo a 50°C. El peso seco es 648.4 g. Esto
representa un rendimiento de 61.0%. Espectro de masas (CLEM)

m/z = 199.05) (M+H").

Preparacidén 9
Ester terc-butilico del acido [2-{7-cloro-isoquinolin-5-
ilsulfanil)-etil]carbimico

Se cargd carbonate de potasio (1952 g; 14.12
moles), con un matraz de 22 1 equipado con agitador de
cabeza, embudo de adicidn, entrada de nitrdgeno y termopar.
Se agrega dimetilformamida (4 1l). Se agrega clorhidrato de
5,7-dicloro-isoquinolina (646.1 g; 1.00 equivalentes; 2.76
moles) en porciones, y junto con DMF (330 ml). Se disuelve
Boc-Cisteamina (514 g; 1.05 equivalentes; 2.90 moles) en
dimetilformamida (1520 ml) y se carga al embudc de adicion.
La mezcla se calienta a 60°C. Se purga nitrdgenoc a través del
espacio de <cabeza por 15 minutos mientras la mezcla se
calienta. La sclucidn de Boc-Cisteamina se agrega duraﬁte 2
horas y 15 minutos a 60°C. La CLAR 1 hora y 20 mninutos
después de adicidn, indica 28.1% de material de partida,

©7.26% de producto, 4.22% de isdémero y 0.25% de bis. La

£
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reaccidén se calienta a 75°C. Los datos de CLAR en la Tabla A

se colectan a 75°C.

Tiempo a | % de HCl de 3 de éster % de $ bis-
75°C 5, 7-dicloro- . terc- isémerc | sustituido
isoquinolina |butilico del
5 acido [2-(7-
cloro-
isogquinolin-
5_
ilsulfanil) -
etil]-
carbamico
30 2.75 90.27 5.54 1.44
minutos
10
1 hora 0.93 91.39 5.52 2.16
1.5 0.20 91.25 5.32 3.23
horas

Tabla A. Datos de CLAR de la reaccidn, para la preparacidn de
15 éster terc-butilico del acide (2-({7-cloro-isoquinolin-b-

ilsulfanil)-etil]-carbamico.

Después de 1.5 horas, el manto se reemplazd con un

bafio enfriante. La reaccidn se enfrid a 20-25°C. El soélido se

20 filtrd y se lavé con DMF (2 x 810 ml). La solucidn DME se
diluyé con MTBE (5.15 1) y LiCl al 5% (5.15 1). Después de la
agitacidn en un matraz de salida en el fondo de 50 1, las
capas se separaron. La capa acuosa se extrajo con MIBE (2.9

1l). Las capas de MTBE se combinaron y lavaron con LiCl al 5%

25 (2 x 2.9 1). La capa de MTBE se filtrd por gravedad a través
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de un papel acanalade y se concentrd usando un matraz Buchi
con el bafo de agua puesto a 35°C para dar 8%2.7 g (95.6% del
tebérico, no corregido} de éster terc-butilico del adcido [2-
(7-cloro-isoquinolin-5-ilsulfanil)-etil]}~carbamico. Espectro

de Masa (CLEM) m/z 339.85) (M+H").

Preparacién 10
Ester terc-butilico del acido [2-(7-cloro-isoquinolin-5-
sulfonil)-etil]-carbamico
Se disolvid el éster terc-butilico del &cido [2-(7-
cloro-isoquinolin-5-ilsulfanil)-etilj-carbamico (700 g; 1.00
equiv; 2.07 moles) en alcohol isopropilice (10.53 1) por
rotacién en matraz Buchi con el bafic de agua puesto a 50°C.

Se cargaron meguinol (12.29 g; 98.01 mmoles; 12.29 g),

tungstato dihidratc de sodio (31.4 g; 95.20 mmoles), la
solucién de éster terc-butilice del Aacido [2-(7-cloro-
isoquinolin-5-ilsulfanil)-etil]-carbamico, alcohol

isopropilico (2.77 1), agua (3.38 1) vy acido acético (123 ml;
2.15 moles; 128.90 g) en un matraz de 22 1 equipado con un
condensador, entrada de nitrdgeno, agitador de cabeza, embudo
de adicidén vy termopar. La adicidn de agua causa que la
solucion marrdén llegue a ser ligeramente lechosa espesa. La
reaccidén se calentd a 50°C usando un bafio de agua caliente.
Se agregd perdxido de hidrégeno (607 ml; 5.94 moles; 673,77

g) durante 1 hora. Durante la adicién, la temperatura se
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mantiene a 50-55°C para la evaluacién de adicidédn de perédxido
de hidrdgenc y se agrega agua fria o caliente al bafdo como se
necesite. La reaccidn es ain marrdn lechosa. La temperatura
de reaccidn es 54°C al final de la adicidn y se mantiene a
53-57°C usandc el bafio de agua caliente. La CLAR 10 minutos
después de la adicidn indicd pico de 24.69% a 2.89 minutos,
65.57% del producto, 5.03% de isdémero, 4.33% de bis, y (.18%
de pico en 3.05 minutos. La CLAR 2 horas después de la
adicidén indicd 0.06% de sulfdxido, 1.27% de pico en 3.046
minutos, 88.10% del producto, 4.61% de isdmero y 5.79% de
bis. El bafo se drend y se reemplazd con agua helada para
enfriar la reaccidén. Cuando la temperatura de reaccidn
alcanzé 72°C, el perdxide se apagd agregandeo solucidn de
bisulfito de sodioc al 9% (250 ml). No se cbservd incremento
en temperatura. Tiras de prueba de perdxido y papel de yoduro
de almiddén no indicaron restos de perdxido. Se agregd agua
{5.64 1) durante 15-20 minutos. La temperatura se incrementd
de 18 a 24°C durante la adicidén. La mezcla se agitd a
temperatura ambiente durante la noche. La suspensidén se
enfri¢é en un bano de agua fria a <5°C y mantenida. La CLAR
cuantitativa del sobrenadante durante un tiempo, indicd que
la cristalizacidédn se completd después de 1.5 horas a <5°C. El
sO0lido se filtrd y se lavd con agua (2 x 2 1l). El peso de la
pasta humeda fue 831 g. El sbélido se secd in vacuo a 50°C. EL

peso del éster terc-butilico del acido [2-(7-cloro-

T
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isoquinolin-5-sulfonil)-etil]-carbé&mico es 531 g (69.31% de
teoria, no corregida). Espectro de Masa (EXCL.) m/z =

371.85) (M+H") .

Preparacién 11
Ester terc-butilico del acido [2-{7-[4-(tetrahidro-piran-2-
iloxi)-fenilj-isoquinolin-5-sulfonilj-etil)~-carbamico

El reactor de 60 1 se cargd con PEPPSI™
(Estabilizacidn e Iniciacidn de la Preparacidn de
Precatalizador Mejorado con Piridina; 51.0 g; 74.% mmoles),
éster terc-butilico del 4&cido [2-(7-clorc-isoquinolin-5-
sulfonil)-etil]-carbamico (1.383 kg: 3.729 moles), acido
fenil bordénico (895 g; 4.03 moles), KyCO» (1.039 kg; 7.518
moles) y etanol {15 1) bajo una purga de nitrdgeno.
Inicialmente se agregaron 12 1 de etanol al reactor y los 3 1
restantes se usaron para enjuagar las otras cargas. La
reaccién se calentd a reflujo (78°C). La CLAR indicd una
reaccién completa después de 1/2 hora. La reaccidn se enfriéd
a 59°C usando el circulador Huber®. Se agregd agua (8.7 1) a
la reaccidn durante 18 minutos. La temperatura disminuyd de
59°C a 42°C durante la adicidén de agua. La reaccidén se enfriéd
usandc el circulador Huber® de 42°C a 0°C durante 1 hora. La
suspensidn se mantuvo a 0°C por 1 hora. El sélido se filtrod
usando una almohadilla de polipropileno y se lavd con 1:1

etanol:agua (3.7 1, helada). El sé6lido se secd en el filtro
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durante la noche. El sélido después se secd in vacuo a 60°C
por 22 horas. El peso seco del sélido es 2.171 kg, El nivel
de Pd en el éster terc-butilico del &acido (2-{7-[4-
(tetrahidro-piran-2-iloxi)-fenil)-isoquinolin-5-sulfonil}-
etil)-carbamico es 2196 mcg/g vy el soélide contiene 6.9% de
agua por KF. Se cargd un matraz de salida en el fondo de 50 L
con diclorometano (4 1). El éster terc-butilico del acido (2-
{7-[4-{tetrahidro-piran-2-iloxi)-fenil]-isoquinolin-5-
sulfonil}-etil)-carbédmico crudo, se cargd al matraz de 50 1 y
se enjuagd en diclorometano (1 1). Se cargd NaS50s (1.9 kg) vy
se enijuagd con diclorometano (0.1 1). Se cargd Darco G-60®
(3.8 kg) a un matraz Bichi de 20 1 y se formdé en suspensién
en diclorometano (12 1l). Esta suspensidédn es transferida al
matraz de 50 1 y enjuagada con diclorometano (4.9 1l). La
mezcla se agitd por 2 horas a temperatura ambiental. Se
ajustd un filtro de acero inoxidable de 50 cm con una tapa de
polipropileno y se cargd con Hyflo Super Cel® (1.7 kg). La
almohadilla de Hyflo Super Cel® es enjuagada con
diclorcmetano (2 1). Los contenidos del matraz de 50 1, son
filtrados sobre la almohadilla Hyflo Super Cel®. El matraz y
la pasta de filtro son enjuagados con diclorometano (22 1).
Lo filtrado se carga al reactor de 60 1, a través de un
filtro de cartucho de 0.45 micrones. Los contenidos del

reactor son calentados vy concentrados por destilacién bajo

ligero vacio (~640 mm de Hg). Aproximadamente 33 1 del

3



10

15

20

25

32

destilado se colectan durante 2 horas a 35-37°C. Se agrega
etanol (10 1). El vaclo se ajusta lentamente descendentemente
a 280 mm de Hg, mientras se continua la destilacidédn. Una vez
que se alcanza el vacio, la temperatura se incrementa para
mantener la destilaciédn. Una vez que se alcanza el volumen en
el reactor ~10 1, se agrega etanol {6.5 1) a tal relacidn,
para mantener el volumen en un reactor mientras se destila el
solvente. La destilaciéon se detiene una vez que todo el
etanol se agrega. El volumen final es ~10 1. La temperatura
al final de la destilacién es 56°C. La suspensidén que se
forma durante el intercambio de solvente, se enfria a 20°C y
se mantiene durante la noche. La suspensién se filtra. E1
s6lido se lava con etanol:agua 1:1 (1.8 1). El peso de la
pasta humeda es 1.878 kg. El sélido se seca in vacuo a 50°C
para dar 1.2306 kg (64.36% de rendimiento) del éster terc-
butilico del acido (2-{7~-{4-(tetrahidro-piran-2-iloxi)-
fenil]-isoquinoclina-5-sulfonill}-etil)-carbdmico. Espectro de

masas (CLEM) m/z = 513.62 (M+H).

%
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EJEMPLOS
FEjemplo 1
Sal de diclorhidrate de 4-(5-(2-amino-etansulfonil) -

isoquinolin-7-il]j-fenil

A. Ester terc-butilico del Aacido {2~[7-(4-metoxi-
fenil)-isogquinolin-5-ilsulfanill-etil}-carbamico

A sal sédica de 7-(4-metcoxi-fenil)-isoquinolin-5-
iocl (0.29 g, 1 mmol) en acetona (10 ml}, se agregd éster
terc-butilico del &cido (2-bromo-etil)-carbamicoe (0.22 g, 1
mmol} y carbonato de potasio (0.14 g, 1 mmol). La mezcla se
agitd a temperatura ambiente por 4 horas, después se cargd en
una columna de gel de silice y se eluyd con acetato de etilo
al 65% en hexanos, para proporcionar el compuesto del titulo

(0.35 g, 86%). Espectro de masas (CLEM) m/z = 355.2 (M+H").

B, Ester terc-butilico del acido {2-[7-(4-metoxi-
fenil)-isoquinolin-5-sulfonil]-etil}-carbamico

A una solucidn de éster terc-butilico del &cido {2-
[7-{d-metoxi-fenil)-1soquinolin=-5-ilsulfanil}-etil}-carbamico

{(0.35 g, 0.85 mmol) en &cido acético (8 ml), se agregd agua

35
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(2 ml). La mezcla se enfrido a 0°C en un bafo helado. Se
agregd® una sclucién de KMnO, (0.27 g, 1.7 mmol) en agua (2
ml) por goteo, durante un periodo de 5 minuteos. Después de la
adicién, la mezcla de reaccidn se agitd a 0°C por 30 minutos.
Se agregd H;0, (30% en agua) por goteo, hasta que desaparece
el color marrdn. La mezcla se dividid entre acetato de etilo
(50 ml) y solucidén saturada de bicarbonato (40 ml). La capa
organica se separd, se secd sobre sulfato de sodic, filtro y
concentré. El1 residuo se cromatografid sobre una ceolumna de
gel de silice con acetatc de etileo al 66% en hexanos, para
proporcicnar el compuesto del titule (0.245 g) como un sélido

blanco. Espectro de masas (CLEM) m/z = 433.2 (M+H").

C. Diclorhidrato de 4-[5-(2-aminc-etansulfonil)-
iscquinolin-7-1il1]-fenol

A éster terc-butilico del acido {2-[7-(4-metoxi-
fenil)-isoquinolin-5-sulfonil]-etil}-carbamico (0.22 g, 0.51
mmol) en diclorometanco (10 ml}), se agregd BBrs; (1.0 M en
diclorometano, 3.0 ml) a -20°C. Después de la adicién, la
mezcla de reaccién se agitd a -20°C por 2 horas, se calentd
lentamente a temperatura ambiente y se agitd a temperatura
ambiente por 2 horas. Se agregd metanol (5 ml) para apagar el
exceso de BBri. El solvente se evapord bajo presidn reducida,
y se purificéd el residuc via CLAR de fase inversa (0-100% de

acetonitrilo:agua con TFA al 0.01%), para proporcionar 4-[5-

a1
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(2-amino-etansulfonil)-isoguinolin-7-il}-fenol, comec la sal
de TFA (0.18 g). Después, se convirtid 0.12 g de la sal de
TFA a la sal de dicleorhidrato agregando 2 ml de bicarbonato
de sodioc acuoso saturado a la sal de TFA y se agitd durante
la noche para convertir la sal de TFAR a la base libre. La
base libre se filtrdé. La base libre se lavd, primeroc con
agua, después con éter dietilico. El sélido se secd. Después,
el so6lido se suspendid en MeOH. Se agregé 0.2 ml de HCI
acuoso concentrado y se agitd por 1 hora. El1 solvente se

concentré bajo presidn reducida para proporcionar la sal de

diclorhidrato (0.10 g). Espectro de masas (CLEM) m/z = 329.0

(M+H") .
Ejemplo 2
4-[5-(2-amino~-etansulfonil)-isoquinolin-7-il]-fenol
A éster terc-butilico del é&cido {2-[7-(4-metoxi-
fenil)-isoquinolin-5-sulfonil]-etil}-carbamico (25.00 g,

56.49 mmol) en diclorometanc (1 1) a 0°C, se agregd BBrj.
(1.0 M en diclorometano, 200 ml, 200 mmol) durante 40 ﬁinutos
con agitacién de cabeza vigorosa. El Dbaric enfriante se
removidé y se agitd a temperatura ambiente durante la noche.
Se enfrié a 0°C y se agregd metanol (500 ml) por goteo
durante 1 hora. La suspensidén resultante se filtrd, el matraz
se enjuegd con diclorometano (100 ml) vy los sdélidos se

lavaron con el enjuague. Los sb6lidos se lavaron con

11
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diclorometano adicional (150 mi) y se secaron bajo filtraciédn
a vacio. Los sélidos se formaron en suspensidn en metanol
(400 ml) con agitacién, después se concentraron bajo vaclo a
una pasta delgada. Se agregd metanol adicional (400 ml) vy
ademas, se formaron en suspensidén adicional con agitacidén. La
suspensidén se concentrd bajo vacio a sequedad y los solidos
se secaron durante la noche bajo vacio. Los sélidos se
pulverizaron a un polvec y formaron en suspensidén en metanol
(1 1). Se agregd resina Amberlyst® A-21 (75 g} y se agitd
hasta que el polvec se disolvidé. La resina se f£iltrd, la
resina filtrada se formd en suspensidén en metanol (220 ml) vy
se filtrd nuevamente la resina, combinande los filtrados. La
resina filtrada se lavd con metanol (100 ml) y se agregd este
lavade a 1les filtrados. Los filtrados se combinaron con
etancl (200 ml) y la mezcla se concentrd bajo vacio a un
volumen de aproximadamente 200 ml para proporcionar una
suspensién. Se agregd etancl caliente (400 ml) a la
suspensién a 50°C por aproximadamente 15 minutos, después se
concentrd bajo vaclo a un volumen de aproximadamente 200 mki.
La suspensidén se enfridé a temperatura ambiente, se filtro y
la pasta de filtro se enjuagd con etanol {2 x 15 ml), después
se secd bajo vaclo para proporcionar el compuesto del titulo
(10.22 g, 55%) comc un sdlido marrd4n. Espectro de masas

(CLEM) m/z = 329.0 {(M+H"}.

X
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Ejemplo 3
4-[5-(2-amino-etansulfonil)-isogquinolin-7-11]-fenil

Se enfridé una suspensidén de diclorhidrato de 2-[7-
(d-metoxi-fenil)-isoquinclin-5-sulfonil]-etilamina (%9.5504 g,
22.99 mmol} en CH,Cl, anhidrc (400 ml) a ~5°C con un bafo de
hielo/H,0, después la suspensidédn fria se tratd con una
adicién por goteo de una solucién 1.0 M de BBr3 en CH.Cl;
(92.00 ml, 92.00 mmol). Después de ‘la adicidn completa de
BBr;, el bafo fric se removidé y la mezcla de reaccidn
resultante se dejd agitar bajo Nz a temperatura ambiente
durante la noche. La mezcla de reaccidén resultante se apago
con MeCH, después se concentrd in vacuo para dar un residuo.
El residuo resultante se disclvid en MeOH (200 ml}) y se
concentrd in wvacuo para dar un residuo. Lo anterior se
repitid 3 veces, después el residuo se formdé en suspension en
ﬁtzo (300 ml) vy se tratd con NaHCO3; acuosce saturado hasta que
se alcanzdé el ~pH 7. El sélide resultante se recuperd por
filtracién a vacio, después se disolvid en una solucidn 3/1
de CHCl3/MeOH. Lo filtrado se saturd con NaCl, después se
extrajo con una solucidén 3/1 de CHCl;/MeOH (2 x 400 ml cada
una). Los orgédnicos combinados se secaron sobre MgSOs,
filtraron, después concentraron in vacuo para dar un
sélido/residuc. E1l soélido/residuo se formd en suspensidn en
una peguefia cantidad de MeOH (20 ml) y exceso de hexanos,

después el sdélido resultante se recuperd por filtracidn a
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vacio, lavando con hexanos y secando bajo filtracidén a vacio
para dar (7.60 g) de un sélido ligeramente amarillo. EI1
s6lido ligeramente amarillo (7.60 g) se formé en suspensidn
en CH,Cl, anhidro (400 ml) y se enfrid a ~5°C con un bafo de
hielo/H,0, después se tratd con una adicidn por goteo de una
solucién de BBrz; 1.0 M en CHyCl, (70.00 ml, 70.00 mmol).
Después de la adicidn completa de BBri, el bano frio se
removid y la mezcla de reaccidn resultante, se dejd agitar a
temperatura ambiente bajoc N; por 4 horas. Se agregd una
cantidad adicional de BBr3; 1.0 M en CHpCl, (70.00 ml, 70 mmol)
por goteo a la mezcla de reaccidn, después la mezcla de
reaccién resultante se dejé agitar a temperatura ambiente

bajo N; durante la noche. La reaccién se calenté a ~40°C por

~1 hera, después se tratd con una adicidn por goteo de BBr;
1.0 M adicional en CH,Cl, (23.00 mi, 23.00 mmol). La mezcla de
reaccién resultante se calentd a ~40°C por ~2 horas, después
se apag® con MeCH y se concentrd in vacuo para dar un
residuo. El residuo resultante se disolvid en MeOH (200 ml) y
se concentrd iIin vacuo para dar un residuo amarillo. Lo
anterior se repitid 3 veces. El residuo amarillo se tratd con
NaHCO; saturado para ajustar el pH a ~7, después el sdélido
resultante se recuperd por filtracidén a vacio. El sdélido pre-
absorbidc en gel de silice, entonces es semi-purificado por

cromatografia en cclumna (ISCO 330 g de gel de silice, CH:Cl»

NN
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puro a 5% de NHys/MeCH 2N en CHp;Cl, a 10% de NH4/MeOH 2N en
CH,Cl;) para dar un sdélido. El sédlido pre-absorbido en gel de
silice, entonces es purificadc nuevamente por cromatografia
en columna (ISCO 330 g de gel de silice, CH,Cl; puro a 5% de
NH;/MeOH 2N en CHyCl; a 10% de NHy./MeOH 2N en CH»Cl;) para dar
un sélide. El sdélido pre-absorbido en gel de silice, entonces
es purificado nuevamente por cromatografia en columna (ISCO
330 g de gel de silice, CH;Cl, puro a 5% de NHs/MeOH 2N en
CH,Cl, a 10% de NHy4/MeOH 2N en CHCl, a 15% de NH,;/MeOH 2N en
CH,C1l,) para dar un sélido. El sélido pre-absorbido en gel de
silice, entonces es purificado nuevamente por cromatografia
en columna ({(ISCO 330 g de gel de silice, CHyCl; puro a 5% de
MeOH en CHCl; a 10% de MeOH en CHCl; a 20% de MeOH en CHCl; a
30% de MeOH en CHCl:} para dar (6.85 g, 90.8% de rendimiento)
del compuesto del titulo como un sélido amarillo. EM (ESY,

m/z): 329.0 (M+1).

Ejemplo 4
Estado hidrato desconocido, monoclorhidratc de 4-{5-(2-amino-
etansulfonil)-~isoguinolin-7-il]-fenol
Se colocd 4-{5-(2-amino-etansulfonil)-isogquinolin-
7-il1]-fenol (171.8 mg) en un vial, junto con 15 ml de EtOH al
95%. E1 vial se colocéd en una placa caliente ajustada a 80°C,
mientras la solucidén se agita para disolver el compuesto.

Puesto gue ocurre poca o ninguna disolucidn, se agrega un

%
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eguivalente molar de HCl (0.52 ml de HCl1 1IN en agua), para
disolver el sélido y resultar en wuna solucidén amarillo
brillosa. Menos de un minuto después de la adicidn de HCI,
comienza la formacidén de sélidos y se incrementa con el
tiempo. Después de ~2 horas a 80°C, la muestra se removid del
calor y se dejd agitar durante la noche a TA. El sdlido se
colectd wusando filtracidn a vacio a través de un papel
filtro. Después del secado al aire durante 1la noche, se

recuperaron 107.8 mg del compuesto del titule (63% de

oe

rendimiento). Difraccidén en polvo de rayos X: angulo, 20

de intensidad): 11.8 (100.0); 16.6 (52.9); 8.2 (43.4).

Ejemplo 5
Semi-hidrato monoclorhidrato de 4-[5-(2-amino-etansulfonil}-
isoquinolin-7-il]j-fenol

A. Preparacidn de material de siembra.

A una suspensién de 4-[{5-(2-amino-etansulfonil)-
isoguinolin-7-il]-fenol (0.2509 g, 0.764 mmol) en etancl (5
ml), se agregd HC1 acuosc (1M, 0.765 ml, 0.765 mmol). La
mezcla resultante se calentd a reflujo durante la noche. Se
enfridé a temperatura ambiente y se filtré la suspensidén a
vacio. Los sdlides se enjuagaron con etancl, y secaron baje
filtracidén a vaclio para proporcicnar 0.1842 g de un sélido

amarillo.

YA
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B. Semi-hidrato monoclorhidrato de 4-[5~-{2-amino-
etansulfonil)-isoquinolin-7-il]~fenol

A una suspensién de 4-[5-(2-amino-etansulfonil)-
isoguinolin-7-il}-fenol (1.75 g, 5.33 mmol) en etanol (35
ml), se agregdé HC1 acuoso {1 M, 5.33 ml, 5.33 mmol). La
mezcla se calentd a reflujoc y se agregd agua (2.5 ml) para
obtener una solucidén. La solucién se enfrid a 60°C y se
sembrd con aproximadamente 2 mg del sdlido amarillq obtenido
de A anterior, para obtener una suspensidén. Se enfrid a
temperatura ambiente y se agitd durante la noche. La
suspensién se filtrd a vaclo y la pasta de filtro se enjuagd
con etanocl, después se secd bajo filtracidn a vaclo para
proporcionar 1.331 g (67%) del compuesto del titulo como un
s6lido amarillo. Espectro de masas (CLEM) m/z = 329.0 (M+H").

Karl Fischer: 3.00%. difraccién en polvo de rayos-X: angulo,

20 (% intensidad): 4.9 (47.3); 14.8 (55.8); 10.2 (45.5).

Ejemplo 6
Sél de diclorhidrato de 4~[5-(Z2-amino-etansulfonil) -
isoquinolin~7~il)~-fenol
Se formd en suspensiédn 4-[5-(2-amino-etansulfonil)-
isoguinolin-7-il]-fenol (16.57 g, 50.45 mmecl) en metanol (500
ml). Separadamente, se prepard una sclucidn de HCl en metanol
agregando cloruro de acetilo (12.60 mi, 177.05 mmocl) a

metancl (165 ml). La solucidén se agregd de HCl en metanol por
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goteo a temperatura ambiente durante 30 minutos a la
suspensidn 4-{5~-({2-amino-etansulfonil}-isoquinolin-7-117]-
fenol en metanol. Se agitd por 30 minutos, después se agregd

acetato de etileo (600 ml) por goteo durante 1 hora. Se agitd

por 30 minutos, después los sélidos se filtraron y lavaron -

con acetato de etilo (2 x 100 ml). Los sdbdélidos se secaron in
vacuo a 50°C, después se secaron adicionalmente in vacuo a
temperatura ambiente con administracidn lenta de nitrdgeno,
para proporcionar el compuesto del titulo (18.3 g, 20%).

Espectro de masas (CLEM) m/z = 329.0 (M+H").

Ejemplo 7
Sal de diclorhidrato de 4-[5-(2-amino-etansulfonil}-
isoquinolin-7-il}-fenol

El reactor de 60 1 se cargd con etanol (24 1) vy
éster terc-butlilico de (2-{7-[4-(tetrahidro-piran-2-iloxi)-
fenil)~isoguinolin-5-sulfonil)-etil)-carbamico {2.652 kg;
5.173 moles). El éster terc-butilico de (2-{7-[4-(tetrahidro-
piran-2-iloxi)-fenil]-isoquinolin-5-sulfonil}-etil}-
carbamico, se enjuagd con etanol (2.6 1l). Se diluyd solucidn
de Aacido clerhidrico (31.9%; 1780 g; 15.6 moles) con agua
(1.42 1). Esta soluciéon de HCLl se cargd al reactor y se
enjuagd con agua (0.2 1l). La reaccidon se calegté a 70°C. Se
formé una sclucién amarilla aproximadamente a 30°C y una

Suspensidén amarilla se formé nuevamente cerca de 70°C. La

34



10

i5

20

25

43

reaccién se mantiene a 70°C por 1/2 hora y después se

calienta hésta reflujo (78°C). La CLAR indica una reaccidn
completa después de 1.5 horas a reflujo. Se agrega agua (14.5
1) a la reaccidén durante 13 minutos. La temperatura cae a
69°C. La reaccién se calienta nuevamente a reflujo (80°C) vy
se forma una solucién. La reaccién se enfria a 68°C vy
comienza a formarse el sélido. La reaccidn se mantiene a 68°C
por 1/2 hora y después se enfria a 2°C durante 1.5 horas. La
suspensién se mantiene a 1-2°C por 1 hora. El sdélido se
filtra y se lava con etanol (4.6 1l). El pesc de 1la pasta
humeda es 3.236 kg. El sdélido se seca in vacuo a 50°C para
dar 2.106 kg (101.4% de teoria) de la sal de diclorhidrato de
4-15-(2-amino-etansulfonil)~isoquinolin-7-il]-fenol. Espectro

de masas (CLEM) m/z = 402.31) (M+H)}.

Ejemplo 8
Semi-hidrato monoclorhidrato de 4-([5-{2-amino-etansulfonil)-
isogquinolin-7-il]l-fenol

Las soluciones de hidréxido de sodio y etanol
usadas para este ejemplo, son filtradas a través de un filtro
de cartucho de 0.22 micrones. El agua usada es agua
purificada con control de endotoxina.

Se carga etanol (8 1) y sal de diclerhidrato de 4-
[5—(2—amino—etansulfonil)~isoquinblin—7—il]—fenol (841.6 g

2.097 mmoles) en un matraz de 22 1, equipado con un agitador

S
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de cabeza, condensador, entrada de nitrdgeno, manto de
calentamientc, termopar y embudo de adicién. La sal de

diclorhidratc de 4-[5-(2-amino-etansulfonil}-isoquinolin-7-
i1l]-fenol, se enjuaga con etanol (3.28 1). La reaccidn se
calienta a 55°C. Se agrega solucién de hidréxido de sodio

(1100 ml; 1.91 N; 2.10 moles) a la reacciéon durante 7

minutos, tiempo en el cual la temperatura se incrementa a

62°C. La reaccidn se calienta a reflujo (78°C) vy .se mantiene
por 1 hora. Se agrega agua (1.96 1) a la reaccidn una vez. La
temperatura disminuye a 68°C. La reaccidédn se calienta
nuevamente a reflujo (79°C) y se forma una solucidn. Se
agrega Darco G-60® (438 g) a la reaccidén. La reaccidn se
mantiene a reflujo por 1.25 horas. La suspension Darco G-60®
caliente, se filtra a través de papel GFF en otro matraz de
22 1. Resulta una solucidn ligeramente amarilla. El matraz
original y la pasta de filtro Darco G-60®, son enjuagadas con
etanol caliente (2.5 1}). Durante el enjuague, el sélido
comienza a formarse en lc filtrade. El matraz de 22 1 que
contiene el filtrado y se lava, es equipado con un agitador
de cabeza, entrada de nitrdogeno y un termcpar. La suspensidn
se agita y se deja enfriar a temperatura ambiente. El1 sdélido
es filtrado y lavado con etanol (2 1l). El peso de la pasta
himeda es 672 g. El so6lido se seca in vacuo a 50°C para dar
540 g (68.9% de rendimiento) de semi-hidrato monoclorhidrato

de 4-[5-(Z2-amino-etansulfonil)-isoquinolin-7-il]-fenol.
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Espectro de masas (CLEM) m/z = 329.3) (M+H).
Los compuestos ejemplificados son inhibidores de la
actividad de Akt. La actividad inhibidora de estos compuestos

se puede demostrar por los métodos siguientes.

Ensayo de Fosforilacidn de Aktl

El ensayo mide la fosforilacidén de péptido pseudo-
sustrato PKC alfa por un Inmunoensayo de Polarizacidn de
Fluorescencia Competitiva (FPIA). El ensayo mide directamente
la concentracidn de producto fosfo—péptidé formadc en una
reaccién midiendo el cambio en la 1intensidad de 1luz
pclarizada emitida a partir de un péptido indicador
fluorescentemente etiquetado cuando se desplaza de un
anticuerpo fosfo-especifico por el producto de fosfo-péptido,
La calibracidén con una curva estdndar, proporciona resultados

de rendimientos cuantitativos.

Fnzima y Sustrato

La Aktl recombinante humana activa (de longitud
completa), purificada de células de insecto Sf9, se obtiene
de Upstate Biotechnolegy, Inc. Se adguiere el substrato

peptidico (PM 1561).

Soluciones de Ensayo Estandares

Solucidén  (A): DMSO al 20% (dimetilsulfdéxido) o

{r
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Compuesto en DMSO al 20% 6 EDTA 500 mM; Sclucidn (B): Mezcla
de amortiguador de ensayo: 75 uM de Sustrato peptidico, 38 mM
de MgCl,, 70 mM de HEPES, pH 7.4, Triton X-100® al 0.01%, y
50 M de ATP (trifosfato adenosina); Sclucidén (C): Mezcla de
cinasa de hkt: 70 mM de HEPES, pH 7.4, DTT 1 mM

(ditiotreitol), Triton-X-100® al 0.01% y enzima Aktl.

Procedimiento para FPIA

Cinco pl de solucidn (A) son primero mezclados con
10 pl de solucidn (B). La reaccidn enzimdtica es iniciada
agregando 10 pl de solucidén (C) a la mezcla. (Concentracidn
final o cantidad en una mezcla de reaccidn de 25 pl; DMSO al
A% (cavidades minimas inhibidas) o varias concentraciones de
compuesto en BDMSO al 4% o EDTA 100 mM (cavidades maximas
inhibidas):; 30 uM de sustrato peptidico; 15 mM de MgCl,; 70
mM de HEPES, pH 7.4; 20 uM de ATP; 0.4 mM de DTT; Triton X-
100 al 0.01%). Las reacciones se realizan en placas
microtituladoras de 96 cavidades de fondo plano de area media
negra.

Después de 60 minutos a temperatura ambiente, la
reaccién se termina agregando 25 pl de Mezcla de
Deteccién/Apagado, gue contiene 260 mM de EDTA, 3.4 nM de
Indicador de Fluoresceina, y 7.5 nM de anticuerpo anti-

fosfoserina. Las placas son 1ncubadas en la oscuridad a

%%
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temperatura ambiente por mas de 3 horas, y después se lee la

polarizacién de fluorescencia (a hex = 485 nm, Aex =530 nm),
usando un lector de placa Tecan Ultra. La concentracién del
producto fosforilado por placa es calculada de unidades de
milipolarizacién (mP) usando una serie de dilucidn
competidora de péptido preparada como una curva estandar. Los
;ompuestos ejempiificados de la invencién, inhiben 1la
fosforilacién de Aktl con un ICsy de 1 uM o© menos. El
compuesto del Ejemplo 1, inhibe la fosforilacidén de Aktl en

este ensayo con un ICsg de 45 +/- 17 nM (n= 3).

ELISA a base de Célula (ELISAc) para la Deteccidén de Fosfo-

GSK3b (pGSK3b) :

Un objetivo de ARkt en Células

Células UB7MG que crecen exponenclalmente derivadas
de glioblastoma humano, son sembradas en placas de 86
cavidades y se incubaron durante la noche a 37°C con CO; al
5%. Diez concentraciones del compuesto del Ejempio 1, se
prepararon de una solucidn base de 4 mM {en DMSC al 100%) por
diluciones seriales 1:2 en el medio de cultivo. Se agrega un
volumen 1gual de cada una de las diluciones seriales
directamente en las células. El tratamiento se detiene 2
horas después. Al final del tratamiento, se remueve el medio
de cultivo, y las células son lavadas una vez con salina

amortiguada de fosfato enfriada en hielo (PBS). Las células

9
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se_fijan en PREFER de conformidad con el procedimientc del
vendedor, seguida por enjuagues en PB/SDS al 0.1%/Triton X-
100® al 0.1%, después se incubd durante 1la noche en
amortiguador de bloqueo de blogue SEA. La etapa de bloque se
sigue por una incubacién de las células durante la noche con
un anticuerpo de conejo contra pGSK3b/Ser9, seguida por un
IgG anti-conejo de cabra. El pGSK3b se detecta por
SuperSignal ELISA Femto, siguiendo el procedimiento del
vendedor. El compuesto del Ejemplo 1 inhibe a pGSK3b en este

ensayo con un ICsy de 2.04 +/- 0.68 (n=8) pum.

Estudios de Inhibicidén de Objetivo in vivo

Inhibicidén de objetivc in vivo por una inyeccidén IV Unica

Células UBTMG que crecen exponencialmente derivadas
de un glioblastoma humano, son subcuténeamente implantadas en
el flanco trasero de ratones desnudos. Cuando los tumores
alcanzan el tamafio de 200-250 mm?, los compuestos son
administrados a los animales por una inyeccidén IV Unica en un
estudio de respuesta de dosis o en un estudio en el curso de
tiempo. Al final de cada tratamiento, los animales son
asfixiados con CO;. Los tumores son colectados por escisidn
guirtrgica, congeladcs rapidamente en nitrdgeno liquido, vy
almacenados a -80°C hasta los analisis. El suero se prepara
de la sangre colectada del corazén por puncidn cardiaca y se

almacena a -80°C hasta el analisis.
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Analisis de muestra:

Se extrae el inhibidor de Akt del suero con
acetonitrilo/metanol y se analiza Jjunto con un esténdar
interno por CL/EM/EM. Los tumores son homogeneizados en 2
volumenes de un amortiguador de 1lisis que contiene 25 mM de
Tris (pH 7.5). Los inhibidores de proteasa completos de Roche
y 1 mm de vanadato con un homogenizador Powergen 125, son
entonces pasados secuenclalmente a través de una aguja de
calibre 18 vy una aguja de calibre 23. Los extractos
citoplasmicos solubles, son colectados de la fraccidn
sobrenadante, después que los lisados scon centrifugados por
30 minutos a 20,000 x g. Las concentraciones de proteinas en
los extractos citoplasmicos, se determinan con un kit BCA. El
Fosfo-GSK3b (pGSK3b) en los extractos solubles, es analizado
con el kit de ELISA.

Para determinar glioblastoma en este ensayo, el
compuesto del Ejemplo 1 inhibe a pGSK3b por 76% a 1 hora

usando inyeccién IV Unica de 25 mg/kg.

Estudios de Inhibicidén de Crecimiento de Tumor in vivo

Células UBTMG gue crecen exponencialmente derivadas

de un glioblastoma humano o células H1155 derivadas de céancer

de pulmdn de células no pequefias humanas, son subcutaneamente

implantadas en el flanco trasero de ratones desnudos. Tres

dias después de los implantes de células tumorales, se
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realiza microcirugia para canular el catéter para infusiédn
continua via la vena yugular. El Ejemplo 1, formulado en D5W
(5% de dextrosa en agua} a varias concentraciones, es
entonces infundidoc en ratones al siguiente dia a 40 pl/hr por
4 dias. Los tumores son medidos dos veces semanalmente hasta
que se termina el estudio, usualmente a 24 dias después de
los implantes iniciales. La inhibicién del crecimientc del
tumor se calcula dividiendo el volumen de tumor promedioc del
grupo tratado, por agquel del grupo tratade con vehiculo.

Para gliocblastoma, el compuesto del Ejemplo 1
inhibe el crecimiento del ctumor por 50%, usandc infusidn
continua de 27 mg/kg/dia cuando se mide al final del ensayo.

Para cancer de pulmén de células no pequenas, el
compuesto del Ejemplo 1 inhibe el crecimiento del tumor por
63% usando 1infusién continua de 24 mg/kg/dia cuando se mide

al final del ensavo.

Estudios de Composicidn Farmacéutica

Una composicién farmacéutica de semi-hidrato
monoclorhidrato de 4-[5-(Z2-amino-etansulfonil)-isoquinolin-7-
il}-fenol, comprende un azucar no reductor y un agente gue
ajusta el pH. Los estudios de solubilidad muestran que el
manitocl no parece impactar la solubilidad del semi-hidrato
monoclorhidrato de 4-[5-({2-amino-etansulfonil)-isoquinolin-7-

ili-fenol. Sin embargo, la sciubilidad del semihidrato es

AL
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dependiente del pH y es >1%9 mg/ml a pH < 3.91. También, la
relacién en la cual toma lugar la ©precipitacidn, es

dependiente del pH.

Tabla 1: Efecto de pH de solucién inicial en la velocidad de
precipitacién (ppt). Todas las soluciones son preparadas
inicialmente a aproximadamente 15 mg de semihidrato
monoclorhidrato de 4-[5-(2-amino-etansulfonil)-isoguinolin-7-

il)-fenol/ml y almacenadas a temperatura ambiente.

pH Precipitacioén
Medio (inicial) (ppt)
HC1l 0.05 Sin ppt hasta
N/manitol al 3% 1.68 96 horas
HC1l 0.01 sin ppt hasta
N/manitol al 3% 3.19 96 horas
HC1 0.005 ppt después
N/manitol al 3% 3.58 de 48 hr
HC1 0.0025 ppt después
N/manitol al 3% 3.91 de 36 hr
HC1 0.001 ppt después
N/manitol al 3% 4.20 de 24 hr

Los andlisis de CL/EM del p;ecipitado disuelto
nuevamente, indican que es una molécula “similar a dimero”
(Espectro de masas (CLEM) m/z )} 640.2 (M+H) "), que forma dos
moléculas de 4-[5-(2-aminc-etansulfonil)-isoguinolin-7-1i17-
fenol (Espectro de masas (CLEM) m/z = 329.1 (M+H"), para 4-
[5-(2-amino-etansulfonil}-isoquinclin-7-il]-fenol}, después
de la pérdida de amoniaco. Adicionalmente, 1la precipitacidn
no parece ser debido a un cambio en una forma de estado

sdlido menos soluble.
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REIVINDICACIONES
Habiéndose descrito la invencidédn como antecede, se
reclama como propiedad 1lo contenido en las siguientes

reivindicaciones.

1. Un compuesto, caracterizado porque es 4-[5-(2-
amino-etansulfonil)-isoquinolin-7-il)-fencl, o una sal del
mismo farmacéuticamente aceptable o un hidrato del compuesto
o la sal del mismo.

2. El compuesto de conformidad con la
reivindicacién 1, caracterizado porgque es diclorhidrato de 4-
[S-(2-amino-etansulfonil)-iscquinolin-7-il]-fenol.

3. El compuesto de conformidad . con la
reivindicacién 1, caracterizado porque es semi-hidrato
monoclorhidrato de 4-[5-(2-amino-etansulfonil)-isoquinolin-7-
ill-fenol.

4, E1 compuesto de conformidad con cualguiera- de
las reivindicaciones 1 a 3, para uso como un medicamento.

S. Uso del compuesto de conformidad con cualqguiera
de las reivindicaciones 1 a 3, para la manufactura de un
medicamento para tratar mieloma miltiple, céancer de pulmén de
células no pequendas, glioblastoma, neuroblastoma, melancma o
neoplasmas de la prodstata, mama, ovarios, estédmago primario,
tipo 1intestinal, endometrio, tiroides, péancreas, pulmdén o

vejiga.
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6. Uso del compuesto de conformidad con cualquiera
de las reivindicaciones 1 a 3, para la manufactura de un
medicamento para tratar mieloma mtltiple, cancer de pulmén de
células no pequernias, glioblastoma, 0 neoplasmas de la
préstata, mama u ovarios.

7. Uso del compuesto de conformidad con cualquiera
de las reivindicaciones 1 a 3, para la manufactura de un
medicamente para tratar cancer de pulmén de células no
pequenas o glioblastoma.

8. Uso del compuesto de conformidad con cualquiera
de las reivindicaciones 1 a 3, para la manufactura de un
medicamento para tratar hepatitis C, rubécla, wvirus de
inmunodeficiencia humana (VIH), hepatitis v, o)
citomegalovirus humanoc (HCMV).

9. Un método para tratar mieloma miltiple, céncer

de pulmén de células no pequetias, glioblastoma,

neuroblastoma, melanoma ¢ neoplasmas de la préstata, mama,

ovarics, estémago primario, tipo intestinal, endometrio,
tiroides, pancreas, pulmén o vejiga, en un paciente en
necesidad el mismo, caracterizado porque comprende

administrar = una cantidad efectiva del compuesto de
conformidad con cualquiera de las reivindicaciones 1 a 3.

10. Un método para tratar para la manufactura de un
medicamento para tratar mieloma miltiple, cancer de pulmdén de

células no pequefias, glicblastoma, o neoplasmas de la
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préstata, mama u ovarios, que comprende en un paclente en
necesidad del mismo, caracterizado porque comprende
administrar una cantidad efectiva del compuesto de
conformidad con cualqguiera de las reivindicacicnes 1 a 3.

11. Un método para tratar céancer de pulmdén de
células no pequefias © glioblastoma en un paciente en
necesidad del mismo, caracterizado porgue cemprende
administrar una cantidad efectiva del compuesto de
conformidad con cualquiera de las reivindicacicnes 1 a 3.

12. Un método para tratar la hepatitis C, rubéola,
virus de inmunodeficiencia humana (VIH), hepatitis B, o
citomegalovirus humano {(HCMV) en un paciente en necesidad del
mismo, caracterizado porque comprende administrar una
cantidad efectiva del compuesto de conformidad con cualguiera
de las reivindicaciones 1 a 3.

13. Una composicidén farmacéutica, caracterizada
porque comprende el compuesto de conformidad con cualguiera
de las reivindicaciones 1 a 3, y un portadcr, diluyente o
excipiente farmacéuticamente aceptable.

14. Una composicién farmacéutica liofilizada,
caracterizada porgque comprende el compuesto de conformidad
con cualguiera de las reivindicaciones 1 a 3, y un portador,
diluyente o excipiente farmacéuticamente aceptable, en donde
el pH de dicha composicidn cuando se diluye con el diluyente

acuoso, es menos de 4.2 y mayor de 2.0.

6
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15. La composicién farmacéutica liofilizada de
conformidad con la reivindicacidén 14, caracterizada porque el
pPH es menos de 3.2 y mayor de 2.0.

16. La composicidén farmacéutica liofilizada de
conformidad con la reivindicacién 15, caracterizada porgque el
pPH es menos de 2.8 y mayor de 2.0.

17. Una composicidén farmacéutica, <caracterizada
porque comprende el compuesto de conforﬁidad con cualquiera
de las reivindicaciones 1 a 3, y un portador, diluyente o
excipiente farmacéuticamente aceptable en solucidn, en donde
el pH de dicha composicién es menos de 4.2 y mayor de 2.0.

18. La composicién farmacéutica de conformidad con
la reivindicacién 17, caracterizada porgque el pH de dicha
composicidén es menos de 3.2 y mayor de 2.0.

19. La composicidén farmacéutica de conformidad con
la reivindicacidén 18, caracterizada porque el pH de dicha
composicidén es menos de 2.8 y mayor de 2.0,

20. Semi-hidratc monoclorhidrato de 4-[5-{(Z-amino-
etansulfonil)-iscquinolin-7-il}~-fenol, caracterizado porque
esta en la forma cristalina que tiene un patrdédn de difracciédn
en polvo de rayos X con picos intenscos a 28 = 4.9, 14.8 y

10.2

Q1
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RESUMEN DE LA INVENCION

La presente invencidén se refiere a 4-[5-(2-amino-
etansulfonil)-isoguinoclin-7-1il1]-fenol o una sal del mismo
farmacéuticamente aceptable ¢ un hidrato del compuesto o la
sal del mismo, como inhibidores de AKt, gue son agentes
antineoplésicos y/o antivirales, . asi como también a
composicliones gue comprende estos compuestos y a métodos para

usar estos compuestos.

oY,



PATENT COOPERATION TREATY RECEVED
TIAN 2 9 2008
From the INTERNATIONAL SEARCHING AUTHORITY
P ILLY AND COMPANY
To. Patent Divisign
) NOTIFICATION OF TRANSMITTAL OF

ELI LILLY AND COMPANY % THE INTERNATIONAL SEARCH REPORT AND
Atctn. Hostettler, Danica THE WRITTEN OPINION QF THE INTERNATIONAL
Partent Division, SEARCHING AUTHORITY, OR THE DECLARATION

P.O. Box 6288
Indianapolis, IN 46206-6288
ETATS-UNIS D' AMERIQUE

{(PCT Rule 44.1)

Date of maihing
{day/month/year)

22/01/2008
Applicant's or agent’s file reference
X17330 v FOR FURTHER ACTICN See paragraphs 1 and 4 below
International application No. Internaticnal filing date
PCT/US2007/070945 (day/monih/year) 12/06/2007 .
Applicant

ELI LILLY AND COMPANY

1. @ The applicant is hereby notted that the international search report and the written opimon of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, it he so wishes, to amend the claims of the International Application (see Rule 48):

When? The time hmit for filing such amendments is normally two months from the date of transmittal of the
International Search Repont.

Where? Directly 1o the International Bureau of WIPQ, 34 chemin des Colombettes
1211 Geneva 20, Switzerand, Fascimile No.: (41-22) 338.82.70

For more detailed instructions, see the notes cn the accompanying sheet.

2. D The applicant is hereby notified that no international search report will be established and that the deciaration under
Article 17(2)(a} to that eftect and the written opinion ot the International Searching Authority are transmitted herewith.

3. [:] With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the International Bureau tegether with the
applicant’s request to forward the texis of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notiied as soon as a decision is made.

4. Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawa! of the international
application, or of the priority ctaim, must reach the International Bureau as provided in Rules 30bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for intarnatonal publication.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unlass an
international preliminary examination report has been or is to be established. These comments would also be made available to
the public but not betore the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect ot some designated QOtfices, a demand for international preliminary
examination muslt be filed if the applicant wishes to postpone the entry into the nationa! phase until 30 months from the prionty
date (in some Othices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the tme limit of 30 months (or later) will apply even if no demand is filed within 19
months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Otfice by Office, see the PCT Applicant's
Guide, Volume |1, National Chapters and the WIPQ Internet site.

Name and mailing address of the International Searching Authority | Authorized officer

T« European Patent Oftice, P.B. 5818 Patentlaan 2 ,
NL-2280 HV Rijswijk Emmanuel Chergqui
0 Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,

Fax: (+31-70) 340-3016

Form PCTHSA/220 (October 2005) {See notes on accompanying sheet)
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NOTES TO FORM PCT/ISA/220

These Notes are intended to give the basic instructions concarning the filing of amendments under article 19. The
Notes are based on the requiremeants of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under thal Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more
detailed information, see also the PCT Applicant’s Guide, a publication of WIPO.

In these Notes, "Article”, *Rule", and "Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Adminisirative Instructions, respectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written apirion of the International
Searching Authority, one oppoertunity to amend the claims of the international application. It should however be emphasized
that, since all parts of the internatuonal application (claims,descnption and drawings) may be amended dunng the
international prefiminary examination procedure, there is usually no need to fiie amendments of the claims under Articte 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has anocther
reason for amending the ¢laims before international publication. Furthermore, It should be emphasized that provisional
protection is available in some States only (see PCT Applicant’s Guide, Volume /A, Annexes B1 and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where
the International Searching Authority has declared, under Article 17(2), that no internationat search report would be
established (see PCT Applicant's Guide, Volume VA, paragraph 296).

What parts of the international application may be amended?

Under Article 19, only the claims may be amended.

During the international phase, the claims may also be amended (or further amended) under Article 34 before the
tnternational Prelimmary Examining Authority. The description and drawings may only be amended under

Article 34 before the International Examining Authority,

Upon entry into the national phase, ali parts of the international application may be amended under Article 28 or,
where applicable, Article 41.

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date,
whichever time limit expires fater. It should be noted, however, that the amendments will be considered as having
been received on time if they are received by the International Bureau after the expiration of the applicable time
limit but before the completion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments?

The amendments may only be filed with the International Bureau and not with the receiving Office or the
International Searching Authority {Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

How? Either by cancelling one or more entive claims, by adding one or more new claims or by amending the text of ane
or more of the claims as filed.

A replacement sheet must be submitted tor each sheet of the ctaims which, an account of an amendment or
amendments, differs rom the sheet originally tilea.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelled, no renumbering of the other ¢laims 1s required. In @il cases where claims are renumbered, 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)):
Tha amendments must be submitted with a letter.

The letter will not be published with the international appiication and the amended claims. It should not be
confused with the "Statement under Article 19(1)" (see below, under "Statement under Adticle 19(1)").

The letter must be in English or French, at the cheice 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.

Notes to Farm PCTASA/220 (first sheet) (October 2005)



PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form PQT/!SN?EO

X17330 ACTION as well as, where applicable, item 5 below.
International application No. International filing date {day/month/year) (Earliest) Priority Date {day/month/year)
PCT/US2007/070945 12/06/2007 20/06/2006
Applicant

ELI LILLY AND COMPANY

This international search report has been prepared by this International Searching Authority and is transmitted to the apphicant
according to Articie 18. A copy 1$ being transmitted to the International Bureau.

This international search report consists of a total of 4 sheets.
Itis also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the internationat search was carried out on the basis of:
the international applicaton in the language in which it was filed

D a translation of the international application into . which is the language
of a translation turnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified 1o this Autherity under Rule 91 (Rule 43.6bis(a)).

C. D With regard to any nucleotide and/or amino acid sequence disclosed in the internaticnal application, see Box No. |,

2. D Certain claims were found unsearchable (See Box No. I}
3. D Unity of invention is lacking (see Box No Il

4. With regard to the title,
the text is approved as submitted by the applicant
[T]  the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant

[]  the text has been estabtished, accarding to Rule 38.2(b}, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the tigure of the drawings (0 be published with the abstract is Figure No.
‘ [[] assuggested by the applicant
D as selected by this Authority, because the applicant falled to suggest a figure
D as selected by this Authority, because this figure better characterizes the invention

b. none of the figures is 10 be published with the abstract

Form PCTASA/210 (tirst sheet) (April 2007}
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INTERNATIONAL SEARCH REPORT

International application No

PCT/US2007/070945

A. CLASSIFICATION OF SUBJECT MATTER
INV. C07D217/02 A61K31/435

A61P35/00

A61P31/18

According to International Patent Glassihication (IPC) or to bath national classilication and IPC

B. FIELDS SEARCHED

CO7D. A6lK A61P

Minimum documeniation searched {classification systern lallowed by classificalion symbols)

Documentahion searched olher than minimum documenialion 1o the exien! thal such documents are ncluded 1 the fields searched

Flecironic dala base consulted dunng the inlernational search (name of data base and, where practical, search lerms used)

EPO-Internal, WPI Data, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calegory®

Crathon of document. with indication, where appropriate, of the relevant passages

Relevant to claim No.

X WO 2005/054202 A {LILLY CO ELI [US]; BARDA
DAVID ANTHONY [US); HENRY XENNETH JAMES

JUNIO) 16 June 2005 (2005-06-16)
pages 1-2,81; example 98; compound 105

1-20

D Further documents are listed in the continuation of Box C

See palent tfamily annex

© Special calegones of cted documenls

*A' document dehning the general siale of the art which 1S no!
considered to be of particular relevance

*E' earler document bul published on or afier Ihe international
filing dale

‘L' document which may throw doubts on prionty claim(s) or
which I1s cried 1o establish the publication date of anather
citalion or other special reason (as speciied)

*G* gocument reterring to an oral disclosure, use, exhibitton or
olher means

*P* documeni published prior 1o the international filng date but
later than the pnicrity date ctaimed

e

oy

we

18

later document published after the international filing date
or prority date and not in conflict with the apphcation but
cited 1o understand the principle or theory underlying the
inventian

document of patticular relevanca, the claimed Invention
cannol be considered navel or cannot ba considered 1o
involve an inventve step when the document is laken alone

documen! of panicular relevance; the clamed invention
cannol be considered 1o involve an inveniive step when the
document is combined with ane or more other such docu—
ments, such combinalion being obvious to a person skilled
n the an

document member of the same patent family

Date of the actual completion of the international search

15 January 2008

Dale of mailing of the intematonal search repon

22/01/2008

Name and mailing address of the ISA/

European Patent Office, P.B 5818 Patenllaan 2
NL - 2280 HV Rijswik

Tel {(+31-70) 340-2040. Tx 31 651 eponl,
Fax (+31-70) 340-3016

Authonized officer

BOURGHIDA, E

Form PCT/SA/Z10 (second shiest) (Apd 2005)



International application No.
INTERNATIONAL SEARCH REPORT PCT/US2007/070945
Box No.Il Observations where certain claims were found unsearchable (Continuation of itam 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2){a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

compound/composition,

2. D Ciaims Nos.:

because they relate to parts of the internationat application that do not comply with the prescribed requiraments to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Although claims 9-12 are directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged effects of the

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. As all required additional search fees were timely paid by the applicant, this international search report covers allsearchable
claims.

2. l:l As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers
only those claims for which tees were paid, specifically claims Nos.:

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned tn the claims; it Is covered by ¢laims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
tee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/SA/210 (continuation of tirst sheet (2)) (April 2005)



INTERNATIONAL SEARCH REPORT

information on patent family members

Interngtional apptication No

PCT/US2007/070945
Patent document Publication Patent famity Publication
cited In search report dats member{s) date
W0 2005054202 A 16-06-2005 EP 1689719 Al 16-08-2006

Form PCTASA/210 (patert family annex) {Agnl 2005)
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PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

| PCT

WRITTEN OPINION OF THE
see form PCTASAR20 INTERNATIONAL SEARCHING AUTHCRITY

(PCT Rule 43bis.1)
72 ppd 1n &

Date of mailing
V- ,’ "] 9'5 D (dayimonth/ear) see lorm PCTASA210 (second sheet)
Nl e
Apphicant's or agent's file reference . . FOR FURTHER ACTION
see form PCTASAR20 See paragraph 2 bslow
__I;le‘;n_:m(;n:ﬂ apphca-lln;r.w. No international filing date (daysnonthirear) Prlomy-a;ie (day/mo‘r;rh.ryear)
PCTAUS2007070945 12.06.2007 20.06.2006

International Patent Classification (IPC) or bath national classitication and 1PC

INV, CO7D21702 AB61K31435 A61P3500 A61P31A18

Applicant
ELI LILLY AND COMPANY

1. This gpinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. |l Priority !
Box No. IIl  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

Box No., V Reasoned statement under Rule 43bis.1(a)(i} with regard to novelty, inventive step or industrial
applicability, citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No, VII  Certain defects in the international application

EOXR H0BO0ORX

Box No. VIl Certain observations on the international application

2.  FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written apinion of the Internationa! Preliminary Examining Authority ("IPEA”) except thal this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
Internationa! Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authorty

will not be so considered.

If this opinion is, as provided above, considered lo be a written opinion of the IPEA. the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASAR20 or before the expiration of 22 months from the priority date,

| whichever expires later,

For further options. see Form PCTASA220.

3. For further details. see notes to Form PCTASAR20.

Name and mailing 5&1dress of the ISA Date of completion of Authonzed Officer i
this oprnion o ",

€

& %

’ European Patent Oftice - P B 5818 Patentlaa : ]
-@) NL-2280 HV Ryswik - Pays Bas %’%TB?S"RIMO BOURGH‘DA, E 3 0 :'
——=—  Tel +31 70 340 - 2040 Tx 31 651 epo nl s, S
Fax +31 70340 - 3016 Telephone No +31 70 340-9517 oy s

Form (PCTASAR37) (Cover Sheet) (Apni 2005) !




WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2007L070945

Box No.1 Basis of the opinion

1. With regard to the language, this opinion has been established an the basis of:
the international application in the fanguage in which it was filed

00 atranslation of the internaticnal 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. [J This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Autharity 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 lo the claimed invention, this opinicn has been established an the basis of:

a. type of material:
0 asequence listing
{J table(s) related to the sequence listing
b. format of material:
O on paper
U inelectronic form
c. time of filingfurnishing:
00 contained in the internationa! application as filed.
O filed together with the international application in electronic form,
O turnished subsequently to this Authority for the purposes of search.

4 0 In addition, in the case that more than one version ¢r copy of a sequence listing and/br 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 PCTASA/237 (Apr) 2007)
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WRITTEN OPINION OF THE International application No. )

INTERNATIONAL SEARCHING AUTHORITY PCTAJS2007070945
Box No. il Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of

d

the entire international application

claims Nos. 9-12

because:

the said international application, or the said claims Nos. 9-12 (with respect to industriat applicabitity)
relate to the foliowing subject matier which does not require an international search (specify).

see separate sheet

the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be farmed (specify):

no international search report has been established for the whole application or for said claims Nos.

a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the
prescribed time limit:

[ furnish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such listing was nct available to the International Searching
Authority in a form and manner acceptable to it.

O furnish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions, and such listing was not available to the International Searching
Authority in a form and manner acceptable to it.

0 pay the required late furnishing fee for the furnishing of a sequence listing in response to an
invitation under Rules 13ter.1{a) or (b).

a meaningful opinion could not be formed without the tables related lo the sequence listings; the applicant
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not
available to the International Searching Authority in a form and manner acceptable to it.

the tables related to the nucleotide andir amino acid sequence listing, if in electronic form only, do not
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions.

See Supplemental Box for further details

Form PCTASA/237 (Apnl 2007)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY _ PCTAS2007070945

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty {N) Yes: Claims 2-12.20
No: Claims 1.13-19
Inventive step (1S) Yes: Claims
No: Claims 1-20
Industrial applicability (1A) Yes: Claims 1-8,13-20
No: Claims

2. Citations and explanations

see separate sheet

Box No. VI Certain documents cited

1. Certain published documents {Rules 43bis.1 and 70.10)
and/or
2. Non-written disclosures (Rules 43bis.1 and 70.9)

see form 210

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings ¢r on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCTASA/ 237 (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2007/070945
Re ltem Il

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

1.1 Claims 9-12 relate to subject-matter considered by this Authority to be covered by the
provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be formulated with
respect to the industrial applicability of the subject-matter of these claims (Article
34(4)(a)(l) PCT).

1.2 For the assessment cf the present claims 9-12 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognize as industrially applicable the subject-matter of claims to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound
for the manufacture of a medicament for a new medical treatment.

Be ltem V
Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

2.1 Reference is made to the following document:

Di: WO 2005/054202 A (LILLY CO ELI [US]; BARDA DAVID ANTHONY [US];
HENRY KENNETH JAMES JUNIO) 16 June 2005 (2005-06-16)

Novelty:

3.1 D1 discloses the compound (4-hydroxy-phenyl)- N-aminoethyl- isoquincline-5-sulfonic
acid only as a synthetic intermediate (see D1: preparation 105 page 42). Thus, claims
1,13-19 are not novel and claims 2-12,20 are novel in the sense of Article 33(2) PCT.

Form PCTASA/237 (Separate Sheet) {Sheet 1) (EPO-Apnit 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2007/070945

inventive Step:

4.1 D1 isregarded as the closest prior art for the inventive step assessment of the
subject-matter of claims 2-12,20 and discloses
(4-hydroxy-phenyl)-isoquinofine-5-sulfonic acid {2- [3- (4-nitro-phenyl)-propylaming}-
ethyl}-amide, dihydrochloride salt inhibitor of Akt and used for cancer and viral
infections (see D1: example 98 page 81, description pages 1-2).

4.2 The compounds of claims 2,3 and 20 differ from the example of D1 in that the
aminoethanesulfony!l moiety is unsubstituted whereas in the example of D1 the said
aminoethanesulfonyl moiety is substituted by phenyl-propy! chain.

4.3 The problem to be solved can be regarded as the provision of further compounds to
be used for cancer and viral infections.

4.4 The solution proposed by the present application is not regarded as involving an
inventive step in the sense of Article 33(3) PCT because the moiety
4-hydroxy-phenyl-N-aminoethyl- isoquinoline-5-sulfonic acid is already known in the
prior art for its uses as medicament to treat cancer and viral diseases, and the
compounds of claims 2,3,20 only consist of variations of substituents on the said
moiety.

Such variations can only be regarded as inventive if they present unexpected effects
or properties in relation to the compound disclosed in D1. However, no such effects
or properties are indicated in the application.

Hence, an inventive step cannot be acknowledged for the subject-matter of claims 1-
20.

Industrial Applicability:

5.1 Claims 1-8,13-20 relate to a subject-matter which is considered to have an industrial
applicability, and therefore the subject-matter of said claims meets the criteria of
Article 33(4) PCT.

Form PCT/SA/237 (Separate Sheet} (Sheet 2) (EPO-Apnl 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2007/070945
Re Item VIII

Certain observations on the international application

6.1 The relative term "intense" used in claim 20 has no well-recognised meaning and
leaves the reader in doubt as to the meaning of the technical features to which it
refers, thereby rendering the definition of the subject-matter of said claim unclear, Ar-
ticle 6 PCT.

Form PCTNSA/237 (Separate Sheetl) (Sheet 3) (EPC-April 2005)
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Possible steps after receipt of the internaticnal search report (1SR) and
written opinion of the International Searching Authority (WO-ISA)

General For all international applications filed on or after 01/01/2004 the competent

information ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the
former written opinion of the IPEA (Rule 66.2 PCT), the WO-1SA is not
meant to be responded to, but to be taken into consideration for further
procedural steps. This document explains about the possibilities.

Amending claims Within 2 months after the date of mailing of the ISR and the WO-ISA the

under applicant may file amended claims under Art. 19 PCT directly with the

Art. 18 PCT International Bureau of WIPO. The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well as
form PCT/iSA/220 and the corresponding Notes to form PCT/1SA/220.

Filing ademand In principle, the WO-ISA will be considered as the written opinion of the

for international [|PEA. This should, in many cases, make it unnecessary to file a demand for

preliminary international preliminary examination. If the applicant nevertheless wishes

examination to file a demand this must be done before expiry of 3 months after the
date of mailing of the ISR/WO-1SA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the IPEA as before, normally at the same time as
filing the demand {Rule 66.1 (b) PCT). -

If a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-1SA will be transformed
by the IPEA into an IPRP (International Preliminary Report on Patentability)
which would merely reflect the content of the WO-1SA. The demand can still
be withdrawn (Art. 37 PCT).

Filing informal After receipt ot the ISR'WO-1SA the applicant may file informal comments

comments on the WO-ISA directly with the International Bureau of WIPO. These
will be communicated to the designated Offices together with the IPRP
{International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer to the next box.

End of the At the end of the international phase the International Bureau of WIPO will
international transform the WO-ISA or, if a demand was filed, the written opinion of the
phase IPEA into the {PRP, which will then be transmitted together with possible

informal comments to the designated Offices. The |PRP replaces the former
IPER (internationa! preliminary examination report).

Relevant PCT Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter
Rules and more  12/2003, OJ 11/2003, OJ 12/2003
information



w0 2007/149730 A3 IV A 00 A R G

(19) World latellectual Property Organization

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

Intermational Burecau

@%‘“ A A OO RS I EA AL G

(43) International Publication Date P (10) International Publication Number
27 December 2007 (27.12.2007) WO 2007/149730 VA3
(51) International Patent Classification: (74) Agents: HOSTEI'TLER, Danica et al,; Eli Lilly And
Co7D 217/02 (2006.01) AG1P 35/00 (2006.01) Company, Patent Division, P. O. Box 6288, Indianapolis,
AGIK 317435 (2006.01) AGIP 31/18 (2006.01) Indiana 46206-6288 (US).
. . (81) Designated States {unless otherwise indicated, for every
(21) Internationul Application Number: r1cn v kindifnmional protection available): AE, AG, AL, AM,
PCTAIS2007/070945 AT, AU, AZ. BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
. CN,CO,CR,CU,CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
(22) International Fil]ng Date: 12 June 2007 (12062007) ES, Flv GB, GD, GE, GH, GM, GT, IIN. ”'R' H'U, [D, [L,
IN, I8, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
(28) Filing Language: English LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ. OM, PG, PH, PL,
(26) Publication Language: English PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY,
T1, ™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
(30) Priority Data:

60/885,765

Gy

(72)
(75)

20 June 2006 (20.06.2006) /US
19 January 2007 (19.01.2007) ¢ US

60/R05,260

Applicant (for all designated States except US): ELI
LILLY AND COMPANY [US/US}; Lilly Corporate
Center, Indianapolis, Indiana 46285 (US).

Inventors; and /
Inventors/Applicants {for US only): ¥ JOSEPH, Sajan
{US/US];, 2239 Galahad Drive, Indianapolis, Indiana
46228 (USYYLI, Renhua {US/US]: 20493 Hollowood
Court, Fishers, Indiana 46038 (1I8)."MY ERS, Michael,
Ray (US/US]; 11227 Windemerc Boulevard, Fishers,
Indiana 46037 (US). ABURUB, Aktham [JO/US]; 700
North Alabuma Street #406, Indianapolis, Indiana 46204
(US)Y DAL, Jenny, Pingqi [US/US], 87 wthome
Dnve, Hershey, Pennsylvania 17033 (US)."SCHMID,
Christepher, Randall [US/US]; 6235 Centrul Avenue,
Indianzpolis, Indiana 46220 (US).

(84)

IM, AW,

Designuted States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, Na, 8D, SL, SZ, TZ, UG, ZM,
ZW), Eorasian (AM, AZ, BY, KG, KZ, MD, RU, T], TM),
EBuropean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, ¥,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RQ, SE, SI, SX, TR), OAPI (BF, BJ, CE CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NL, SN, TD, 'V'G).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted a
paters (Rule 4.17(ii)) ]

as to the applicant’s entitlement 10 claim the priority of the
earlier application (Ruie 4.17(iii))

Published:

(88)

with internarional search report

Date of publication of the international search report:
24 Apri 2008

(54) Title: INHIBITORS OF AK'T (PROTEIN KINASE B)

(87) Abstract: 4-[5-(2-Aminc-ethanesulfonyl)-isoquinalin-7-yl]-phenal or a pharmaceutically acceptable salt thereof or a hydrate
of the compound or the salt thereof as Akt inhibitors that are antineoplastic and/or antiviral agents as well as compositions comprising
these compounds and methods of using these compounds.

15



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2007/070945

A. CLASSIFICATION OF

INV.

BJECT MATTER

€07D217/02 AB61K31/435

A61P35/00

A61P31/18

According to Intermationat Palent Classlfication (IPC) or to both nalionat classification and IPC

6. FIELDS SEARCHED

CO7D A61K A61P

Minimum documentation searched (dassification system tollowed by classilication symbots)

Dacumentation searched other Ihan minimum documentation to the extant that such gocumenis are included in the fiekds searched

Elecironlc dala base consulied during the intemational search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Cnation of document, with Indication, where appropriale, of the relevan! passages

Relevani to claim No,

X WO 2005/054202 A (LILLY CO ELI [US]; BARDA
DAVID ANTHONY [US]; HENRY KENNETH JAMES

JUNIQ) 16 June 2005 (2005-06-16)
pages 1-2,81; example 98; compound 105

1-20

D Further documents are listed In the continuation of Box C.

See patent family annex.

* Spedas) calegones of cited documents :
*A* document defining the general state of the an which s not
consigered to be of panicular relgvance

‘E' earier document but published on or after the intemnational
filtng data

'L* document which may lhrow doubls on prionly claim(s) or
which is ciled to establish the publicalion date of another
citation or other special reason (as specdiad)

‘0" documenl relerring 10 an oral disdosure, usa, exhibdion or
other means

*P" documen! published prior 10 the intemational fiing date bul
. later than the prionty dale claimed

-

"0

oy

e

later docurnent published afer the intemational filing date
or priority date and nol in conflict with the application bul
ated to undarsiand the prnciple of theory underying the
tnvention

document ol parlicutar ralevance; tha claimed Invention
cannol ba considered novel or canno! ba considered to
involve an inventive siep when the documant is taken alone

docurnant of pardicular relevance; the claimed invention
cannot be consldared 10 Involve an Inventive siep when the
document  combined with one of morne olher SuUch oocu—
ments. such combinalion being obvious lo a person gkilled
in the ant.

documen! member of the same paten! tamily

Date ol the actual completion of the intemational search

15 January 2008

Date of malling of the intemalonal saarch repon

22/01/2008

Name and mailing acdress of the ISA/
European Patent Office, P.B. 5818 Palentlaan 2
NL — 2280 HVY Rijswik
Tal. {+31-70) 340-2040, Tx. 31 651 epo al,
Fax: (+31-70) 340-3016

Authorized officer

BOURGHIDA, E

Fommn PCTASA210 (socond sheet) (Agni 2005)



intBmatonal appliication No.
INTERNATIONAL SEARCH REPORT PCT/US2007/070945

Hox No. Il  Chservotions whaere certain clalms were founid unaearchable (Continuation of item 2 of first sheet)

This International search report has not been astablished in respact of certain claims under Article 17(2){a) for the folluwing reasons:

1. m Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

Although claims 9-12 are directed to z method of treatment of the human/animal
body, the search has been carried out and based on the alleged effects of the
compound/composition.

2. D Claims Nos.:

because they relate to parts of the intemational apptication thal do not comply with the prescribed requiremants to such
an extent that no meaningful international search can be carmisd out, specifically:

3. EI Claims Nos.:

becauss they are depandant claims and are not drafted in accordance with the second and third sentances of Rule 6.4(a).

Box No. il Cbservations where unity of invention s lacking (Continuation of item 3 of first shoet)

This International Searching Authority lound mulliple inventions In this intematicnal apptication, as foliows:

As all required additionai search fees were mely paid by the applicant, this internationai search report covers alisearchabie
claims.

As all searchable claims could be searched without effort juslitying an additional fees, this Authority did notinvits payment ol
additional tees.

3. As only some ol the required add!fonal search leas were imely paid by the applicant, this intemationa!l search rapontcovers

only those clalms tor which {ees were pald, specifically ceims Nos.:

q. D No requlired additonal search lees were timely pald by the applicant. Consequently, this intermnational search report is
restictad to the invention first mentioned In the clalms; it is covered by claims Nos.:

Remark on Protest The acditional search tees were accompanled by lha applicant's protest and, where applicable, the

payment of a protest fee.

The additonal search fees were accompanied by the applicant's protest but the applicablg protest
fas was not paid within the tme limit specified in the invitation,

D No protast aocamparied the payment of agditional saarch fegs.

Form PCT/ISA/210 {continuation of first sheet (2)) (April 2005)



INTERNATIONAL SEARCH REPORT

Intemational application No
information on patent family members

PCT/US2007/070945
Patent document Publication Patent famity Pubtication
Cited in search report date mamber({s} date

WO 2005054202 A 16~06-2005 EP 1689719 Al 16-08-2006

Forn PCTASA/210 {patert tamily mnnea) (Agil 2005)



10

M

Eiha 20081205 161604
. e L)m ()leUtL H
I ; o TJ;;\ILN“ AYI Lve: 378 F»\SLNAEIUAI:(L:UN EFCIO
NLSLNTACION Folios. 116 i N A

REQUISITOS MINIMOS PARA ADMISION A TRAMITE 'i’ }

PCT
PATENTE DE INVENCION &t MODELO DE UTILIDAD [ ]
¢ Indicacion de que se solicita la concesién de una patente | [
¢ Datos de identificacién del solicitante o de la persona que presenta la soli¢itud |{ J-
@ Descripcion de la invencidn [}
¢ Dibujos de ser estos pertinentes ] (]
¢ Comprobante de pago de las tasas establecidas [T
COMPLETA [ ] INC/OMF/’[}ETA [

DISENO INDUSTRIAL [ |

Indicacion de que se solicita el registro de Disefio Industrial \ H [ [ ]
Datos de identificacion del salicitante o de la persona que.presenta fa sol @[tu]d [ ]
Representacion grafica y fotografica del Disefic industrial o mfuestrﬁ del ]

l
material que incorpora el disefio !
Comprobante de pago de las tasas establecidas

o 6 o0

Lo
COMPLETA [ ] INCOMPUETA [ ]

ESQUEMA DE TRAZADO [ |
|
f
[|
1
['i

4 indicacion de que se solicita el registro de un Esquema de Trazado

I
¢ Datos de identificacion del sohmtante o de la persona que presenta ia sohcﬂud ]

| | ]
I

¢ Representacion gréafica del esquema trazado
¢ Comprobante de pago de las tasas establecidas / o
COMPLETA [ ] INCOMPLETA
Sownda w0 6/
Firma Responsable
Fecha P2'c -O< -(§9 Carrera 13 No. 27-00 Plso5 #y10
Conmutador: 3 82 08 4

Fax: 350 5220
E-mail: info@sic.gov.co |
www.sic.gol'v,co ”

Bogota, D.C., Colombja



