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Industiia y Conercio .
2,10 07 ’)Q 17 10 27 Dep. 2020 DIR.NU
PUPERIITERRERCIA l'|'|(':;h‘?'| ?’Al ENTEIYH Lve. 379 FASENACIONALR

PETITORIO - FORMULARIO Act 411 PRESENTACION  Fotios' 109
PATENTE PCT
ENTRADA EN FASE NACIONAL P2010/000075

SOLICITUD DE: i

©

X | Patente de Invencidn. Patantz de Madelo de Utilidad.
Capitulo I. X | Capitulo II.
@ Nombre: ELI LILLY AND COMPANY " IDENTIFICACION

- Direccién: Lilly Carporate Center,

Indianapolis, Indiana 46285 c.C NIT
SOLICITANTE ‘ L sl
(71) Nacionalidad o Domicilio: Estadounidense
. Lugar de Constitucion:_Estados Unidos de C.E. Otro
' - América
‘ e R Cual
Teléfono: Fax:
[ "IDENTIFICACION
- Nombre: CARLOS R. OLARTE
C.C.| X NIT
REPRESENTANTE | Direccién: Diagonal 34 Nao. 5-22 Bogata
i C.E. Otro
O APODERADO ~ -

Teléfono: 601-7700 Fax: 601-7799
E-mail: office@olarteraisbeck.com N 29 (;ual7____4_’Bt

| _ | imero 79. a

I TP 74 295~

— '*'“ T T M.‘MMM,- *%—M__‘g_g_/_“s

. Direccién: 1y 2) Eli Lilly And Company, Lilly Corporate Centef,
INVENTOR (ES) | L
(ES) ¢ indianapalis, Indiana 46285 E.U.A.

72

(72) Nacionalidad o Domicilio: Estadounidenses

| @ PCT (86)
Solicitud Internacional Mo, PCT/USZ2009/020241 Fecha Enere 7, 2009
Publicacidn Internacional Mo, WO 2009/091634 Fecha ulio 23, 2009

Titulo (54) (R) 2-( 4-CICLOPROPANSULFONIL-FENIL)-N-PIRAZIN-2-IL-3-
(TETRAHIDROPIRAN-4-IL)-PROPIONAMIDA CRISTALINA

‘Clasificacién Internacional (51) Af- [ “1/4'-'7 Co7D - ﬂq/l AELP 3/10

. Prioridad T us 1 Enera 15, 2003 £1/021.133
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|
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! SI | X | NO
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@ Comprobante de pago No.___10-&1318 Fecha Julio 22 de 2010

5 de Orlgcn l (32) Facha | (31) Ndmera de Salicitud |




ANEXOS %

Comprobante de pago de la tasa de presentacion de 13 solicitud.

Documents que acredita la evistencia y representacidn legal cuanda el solicitante sea perzona
juridica.

Poderss, si fuere 2l caso. Adjunto copia simple ver Expediznte Mo. 02 -0 B

Docurnento de cesidn del inventor al solicibante o a su causante,

2

eclaracioneas.

(W]

apiz Jde la solicitud internacianal, (Resurnen, descrip: i5n, reivindicaciones, dibujos).

Traduccién de la solicicud intermacional al sastelianc. (Resumen, descripcidn, reivindicaciones, '

dibujos).

Copia del examen preliminar intzrnacional efectuado por la Auks sridad Internacional de Examien
Preliminar (IPEA)

Traduccién del e-amen preliminar internacional efectuads por 13 IPEA.

()

v

ser ¢l caso, copia del contrato de accesa,

D ser el caso, dicumients que acredite 13 licencia o aukorizacion de uso de conocimizntos
tradicionales de Iac comunidades indigenas,

Dz ser el caso, certificads de depdsity del matarial biolbgico.

Arte final 12 = 12,

De ser ¢ case, informacién sobre otras solizitudes de patente o titulzs obtenidos en el extranjero |

por 2l miismo titular o su :au:antr:, ml cienadas parcial o totalmentz con la invencidén de esta
solicitud.

Oz sar @l casy, modificaciones efectuadas a la sclicitud internaciconal,

Otras, Blsqueda Internacianal

e

© |0 O o U 0o E]BEIDE]EIHW

FIGURA CARACTERISTICA:

N

N y

O

Salicito la concesidn de la patente,

NOMERE: CARLOS P. OLARTE %
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EBta _T.F. 734.295




LISTA DE INVENTORES

CHRISTOPH MARTIN DEHNHARDT
423 East 83rd Street, Apt. 4E,

New York, NY 10028

Estados unidos de America
Nacionalidad: Alemana

ARANAPAKAM MUDUMBAI VENKATESAN
97-07 63rd Road, #9K,

Rego Park, NY 11374

Estados unidos de America

Nacionalidad: Estadounidense

EFREN GUILLERMO DELOS SANTOS
38 Birchwood Terrace,

Nanuet, NY 10954

Estados unidos de America
Nacionalidad: Estadounidense

ZECHENG CHEN

2 Westgate Boulevard,

New City, New York 10956
Estados unidos de America
Nacionalidad: China

OSVALDO DOS SANTOS
35-15 34ht Street, Apt. B22,
Astoria, New York 11106
Estados unidos de America
Nacionalidad: Estadounidense

NATASJA BROOIJMANS

221 East 76th Street, Apt. 4B,
New York, New York 10021
Estados unidos de America
Nacionalidad: Holandesa

PCT/US2009/030939

Z



ARIE ZASK

21 East 90th Street,

New York, New York 10128
Estados unidos de America
Nacionalidad: Estadounidense

JEROEN CUNERA VERHEIJEN
154 Schunnemunk Road,
Highland Mills, New York 10930
Estados unidos de America
Nacionalidad: Holandesa

SEMIRAMIS AYRAL-KALOUSTIAN
484 Carrollwood Drive,

Tarrytown, New York 10591
Estados unidos de America
Nacionalidad: Estadounidense



SUPERTHTENDENCIA DE INDUSTRIA Y COMERCIC

NIT ¢ BOOLT4
SUPLRINTLNDENCIA DE INDUSTRIA Y COMERCIO
RECIBD DFICIAL DECAMA : 10 — &1 ,318 llllllll“'!"!]\l(!l“I“!I III
FECHA ¢ JULTO 28 DE 2019 Foecha 2010-07-29 17:10:27  Dep 9020 DIR NULVASCR
Tra 11 PATENTLIYH Lve 379 FASENACIONALI
Act. 411 PRESENTACION Folios: 109
[$333 ONSTENACTON ¥RifY
y DEFDSTTANTE TIF0D PAGD EAHCO CUENTA Ho. FAGD FECHA PGO yr. paRQ
GLARTE RAISHEK COHCSIGHACTON DANCE DE EGROTA Q&27%43R7 TIR540180  ZR/O7/2010 4,096,000.00
yizy L D EF T 0 iy
CONT. RENTISTICD CONCERTD TOTAL CONCEPTO
1 50005-01-01 SOLICITUBES 1 TRAMITES DE §0L, DE PATENTE DE IN 304, 000,00
TRTAL o 4 904,000, 00
GON:  DUINIENTOS CIMCUENTA Y CUATRD WIL PESOS
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! MIT, DOSCIRENTOS  VEINIISTINR e e
q

N Ja ciudad  de Bowgotd, Distrilo
|

. Capital, Repablica de Colombia, a log
| )

Veintiocho o ~ (28 ) dias del jmes de
] -

L Octbubre -~ .f ~ del afno dos mil ocho
| (2008), ante mi MARIA LBUGIHMIA
ROJAS DE URUETA NOTARIA (O) VEINTISIETLE (27) DL

|
|
CIRCULO DI BOGOTA,

se otorgd la escritura pablica que sc
consigna en los siguientes LN O8: e

CLASE DE ACTO:; ].-’.RO'ilfOCOIJ;ZAClON DE PODIER . --

JAMIES  YAN R/.\.ISUEC].(. LLINAS Y CARLOS RIEINALIYO

i
»mayor ye edad

Comparecieron J’Al\"IESilAN RAISBLECIK LLINAS
|

vecino de ésta ciudad, lidentificado con la cédula de civgdadania™

| |
numero 79.376.996 de dstado civil casado con sociedad c'\myu(s;al‘

vigente y CARLOS REINALDO OLARTE GARCIA, nn:\y(_u‘ de \\

cdad, vecino de Bopota, identificado con la

|

ctudadania namero 79.782.747, de estado civil casadoy con /
' N

SUS Propios nombire ey

cédiya  Jde

sociedad conyugal vigé:nte, obrando en

dijeron: |

PRIMERO.- Que PJ.'GS(;‘I'\i['aﬂ. para su protocolizacion y custodia on

los archivos de ésta 1‘1(?tz1.1‘i£\, bajo el ndamero y lugar que a ¢uta

escrilura corresponda, ¢n cinco (5) folios autenticados, wn poder y

sus traducciones Jos cuales son del siguicnte tenor:
!

PODER ~oemmo S e

Bl suscrito BELI LILLY, /\ND COMPANY,
|

domiciliado ¢n Lilly

- - - o . 4 o e
Corporate Center, _I‘n.d.lanapul;s, Indiana 46285 Us pPor medio Jdel

e e ey

' 4
OLARTE GARCIA -
|

|
ESTE PAPEL 1[\1() TENE COSTO PARA EL USUARID



PAGINA 2

presente otorga a Carlos R. Olarte, J. lan Raisbecl y Ana Maria

frieri, poder especial, amplio vy suficier
Ceamitar, obtener, defender y hacer vespetar t

patentes, modelos de Utilidad y Disefos

te para presentar,
ydas y cualquiera de

Industriales de la

compafiia en la Repiiblica de Colombia, a cuyo ‘efecto los faculta

[rara dar todos los pasos necesarios ante
administrativa o judicial de cualquier jerarqu

lo encomendado, elevar solicitudes, apelac

cualquier autoridad
fa para cumplir con

iones, respuestas y

oposiciones, pagar impuestos y anualidades, solicitar testimonios,

recibir dacumentos y valores, desistir y percil

hir. Se concede poder

bagtanle para vecibir notificaciones a nombre .de la compaifiia,

otorgar poderes a quienes vayan a represenfar a la. compaiiia

judicial o axtrajudicialmente, responder em juicio a todas las

reclumaciones y demandas que por molivo

de encomendado se

presentaren, dandoles asimismo facultades para sustituir el

presente v revocar dichas sustituciones.------4-
. |

i

Firma (ilegible) S S e Db

fecha 17 July 2003 --m-mmmmmmrmmmmmmmm oo e S S

iy, Country/ Ciudad, Pais: Indianapolis, Indiana, United Status

Of AMETICA. - mmmmmmmmmmmmm s oo oo mm oo

Traduccion oficial del Tnglées por Marlén Neira Castro resolucion

2117 del Ministerio de Justicia de Colombia.-j-------=-m-mmommmmmomoes

APOSTILLA BN PODER DI DE REPRESENTACION DE ELI LILLY

AND COMPANY.

'

Bilingitc inglés- espafiol otorgado en Indianapoles, Indiana,

listados Unidos el 17 de julio de 2003 y i

rmado por Meter G.

Strineer, Dirvector Ejecutivo y patentes Internacionales ‘de Ty

Lilly & Company.- [ [

Todd Fokita Secretario de Estado ------=--mmmnn--

Secretario de Bstado de Indiana Hstado de Indiana---------------- -~

APOSTILLA

l
|
t
t

(Convencion de la IMaya del 5 octubre 1961)

i
|
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——— i
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i

i

i

i
|
i
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1. Pais: Estados Unidos de América-
cite documento pablico ---cmmemooeoi .

3]

Ha sido firmado por: Cathevine Michel

%)

- Quien ejerce funciones de Seerelario

de la Corte del Circuito en Yy opara cl

condado Jonson —=-eeeme L

Lleva el sello del Secretario do 1a Corte

estado de Indiana ——eaeeeooooo .

del Circuito en y:para e
Certificado i

|

|

|

|

|

|

}

|

|

|

|

I

S

A
|

I

|

|

|

5. En: Indianapoles, j[_ndiiu na

6. 11 22 de julio de 2003

! A
7. Por el Secrelario de{ Esta.d(;y de Indiana 8 No. A2003-1279

D=L L/ e e o

9. Gran Sello del Estadu} de Indiana —-ooeem oo

electrénicamente.

—————————————————————————————————————————————————————————— 'v 14"
: 4 eyl

e y i ) ) ‘i )
The Statehouse, Indianapoles, Indiana 46204, (307) 23i_—(5531§‘ , Pl
‘ L RN

(17) 2333280 \ ------ !
i

CER J| IFICACION NOTARIAL

Bilingte ingles- espafiol, ¢l 17 de julio de 2003 el suscrito noyario
|

Catherine Michel certifica que Meter G. stringer, domiciliadd

7620 Castlelon Faros,

)

\(_".ll,
West Drive Indiandpolis, Indiana- 'fl,(')"_?'.ﬁ(}
L1Z

Lstados Unidos ejercia funciones de Dircetor Bjecutive y Patentes”

Internacionales de Jlily Lilly & Company, con sede en Indiana polis,

Indiana, Ustados Unidos..-

|
MARLEN NEIRA C/\S'.l"i,RO Traductor ¢ Intérprete Oficial inelds-
Espafiol- Inglés-----aoo._]

Resolucion No. 2117 del7 Qcl 1987 .-

4] otorgante l‘Llnda_l]ﬁl(—_‘l_lltﬂ sus certiflicaciones en este documeoento:

Delegacion de Autoridad concerniente a Ciertay Materias e
i
atentes, suscrito el 20

[
i
|
!

P

de enero de 2003: conforme al pradaer

!
ST PAPEL RO TIENEE COSTO PARA L USUARIO



PAGINA 4

otoruado al Asesor General de la Compaiiia por el Comite
[jecutivo de la Junta Directiva de Tili Lilly and Company.----------
Firma del notario puablico Catherine Michel certifica sus funciones
veneen el 21 de octubre de 2008— residente en |el Cpl\.dadq Johnson
Selle de notario publico de 'l'_ndiana,—~~—~-——————-————Z ————————————————————
L tradaccion fiel de inglés, con capia archivpo pé;']ré confrontacién,

Bogotd 28 de julio-2003.----z-mmmmmmmmmmmmmmmmmmmompe s e

MARLEM NEIRA CASTRO Traductor e I.nté'lal.'e!te Oficial Inglés-

lispafol- lnglés i R ety e ettt
Resolucion No. 2117 del 7 Oct TOBT o cmmom e oo

GEGUNDO - Que solicita a la sefiora Notaria la incorporacion de
dichos documentos al protocolo de ésta notaria para que de su
tenor se expidan las copias que mas adelantelse soliciten ------------

Se advierte que Ta protocolizacion de dociimentos no da mayor

fuerza o nutenticidad de la que-tienen dichos documentos.- ---

|
|

ista escritura publica l?'llé_ffi_rma‘daf‘;..[lglel‘a;;c'lel Despacho Notarial, de

coniormidad con el articxi"l”Q!;_‘J_Q'E]él-:,l)eclffé'lf'o 21148 de 1.983.  —--aee-

Ge advirtio a los otorgantes de esta escrifura de la obligacion

i - . : . g
que tienen de leer la totalidad de su l:exto;, a fin de verificar la

| .
. | ;
exactitud de todos los datos en ella consignados, con el fin de
aclarar, modificar o corregir lo 1’)(31_'|iinen.l:ei antes de firmarla, la
firma de la misma demuestra su aprobaci}én total del texto, en
. 1

consecuencia, la notaria no asume ninguna responsabilidad por

errores o inexactitudes establecidas con posteriorvidad a la

firma de (el, los) otorgante(s) y de la notaria, en tal caso, este
: Iy 3 : .

(o) debe(n) ser corregidos mediante eliotorgamiento de una

nucva escritura, suscrita por todos los qtie intervinieron en la

{
inicial y sufragada por los mismos (articulo 35, decreto ley

960 de 1970) .- --mmmrmmmmmmmmmmmmmmmm s mm e
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Traduccion oficial del Inglés por Marlén HNeira Castro, resolucion 2117 dal
« Ministerio de Justicia de Colombia
|
» APOSTILLA EN!PODER DE REPRESENTACION DE
. |
l ELI, LILLY AND COMPANY
.‘l B

U11ingﬂe inglés- espaiiol otorgad¢ en Indianapolis, Indiana, Estados Unidos el 17
i
de julio de 2003 y firmado por Peter G. Stringer, Director Ejecutivo y Patentes

Internacionales de Ely Lilly & Company.

Todd Rokita Secretanio de Estado
Secretario de Estado de Indiana Estado qe~lndiana

| APOSTILLA
l

! . (Convencion de 14 llaya del § de octubre de WQ
1. Pais: Estados Unidos de Améfica~ Este documento Publ
2. ha sido firmado por Catheﬁine Michel !
3. Quien‘ejerce funciones de Secretario de la Corte del C;
condado Johnson é _ fa
4. Lleva el sello del Secreta%io de 1a Corte del Circuitof .
de Indiana | 5
CERTIFICADO
5. En Indianapolis, Indiana : 6. E1 22 de julio de
7. Por el Secretario de Estado de Indiana 8. No. A2003- 11274
9. Gran Sello del Estado de fndiana :
10. Firma legible de Todd Rokita— Secretario de Estado de I
S * Vigente desde el 1 wmayo de 2003? todas las apostillas del Secr

de Indiana tienen el sello impreso electrénicamente.

! b oy o
the Slatehouse, Tndianapolis, Indiana 16204, (317) 232-6531, Tax (317) 233-3203 $\ o
! \ :

>y

CERTIFICACEOW NOTARIAL //
Bilingiie inglés- espafiol, el 17;de julio de 2003 el suscrito notario Catherine
Michel certifica que Peter G. Stﬁinger, domiciliado en 7620 Castleton Farms, West

!
Drive, Indianapolis, Indiana - 46256 Estados Unidos ejercia funciones de NDirector

Ejecutivo y Patentes Internacionales de Ely Lilly & Company,

|
Indianapolis, Indiana, Estados pnidos.

con sede on

N i\;z,.a/z;.z, (

e

i MARLEF LUIRA CAS TR
Fraductor @ fetérprete Ofiial
mglés - Espanal - Inglés
Resolucidn Mo 2117 del 7 Ont 198/




71 otorgante fundamenta sus certificaciones

Autoridad concerniente a Ciertas Materias de

3]
2

en este documento: Dalegacidn de

Patentes, suscrito el 20 de enero

de 2003: conforme al poder otorgado al Asesor General de la Compaiiia por =2l

o . . . ey 4
Comité ejecutivo de la Junta Directiva de El1

Lilly and Company.

Firma del notario piblico Catherine Michel certifica

Sus funciones vencen el 21 de octubre de 2008

5ello de notario ptuhiico de Indiana

- residente en el condado Johnson

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

de julia-2003.

Marien Neira C

MARLEM MEIRA CASTRC
Traduciar e Intérprate Oficial
Inglés - Espaiol - lnglés
Resolucidn Ma. 2117 del 7 Oci 1987

HQ/(@M Mﬁ‘z; (
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Canie Raspeck & Freer, LIDA.
LEGAL & PROMESSIONAL SERVICES

i WORLD TRADE CEMIER - TORRE G
CALLEI 100 MO. 8A-55 P1su 10
BOGoTA, COLOMBIA
TELEPHONE, +57-1 G38-6200
F?x: +57-1 638-6201
|

i
www . olarteraisbecl.comn

1

Power of Attoyrpey

The undersigned,

Ii1 suscrito,

ELL Lll LY AND COMPANY

Jowmiciled in !

domijciliado en

Lilly Corporate (,cnlu Indianapolis, Indiana 46285 US

Ly means of these presents hiereby graats lq Carlos
R. Olarxte, X Jan Raishecl and An"zn
NMaria Frieri full and sufficient Power of
Allorney lo file, prosecute, obtain, defend dund
cnforee any and all of the company’s Yalents,
Utility Models and Industrial Pesigns in: lhc
Republic of Colombia, lo which end it cmpowcn
them to take all steps necessary before any!
administrative or judicial authority of any ¢lass for
the objeets stated, to file petitions, appeals, replics
and oppositions, pay taxes and annuitics, request.
tostimonics, receive documents and sceuritics,
abandon epplications and colleet refunds. Sullicient
power is hereby granted to receive notifications on
behall of the Company, to conler powers on those
who are to represent the company |ud1r'ml|y and
extrajudicially, to answer in court in the niatter of afl
claims and demands that may be prescnled in
conncction with the objeets staled, giving them
likewise power o substitule hese plcscnls and
revoke sueh substitutions.

Signature/Firma T]D[‘-\‘S

Date/lfecha: ) "Jiuly 2 OOfm_.

por medio del presente otorga a Carlos |,
Olarie, J. Jan Raisbeck y Ana Marfa
Frieri poder sspecial, amplio y sulisicnic para
presentar, (ramitar, obtencer, delender y hacer
respetar todas y cualquicra de Patentes, Modefos
de Utilidad y Disciios Indwstriales de la

- compaiiia en la Republica de Colombia, a cuyu

electo los faculta para dar fodos los pasos
necesarios ante cualquicr autoridad administeativa
v judicial de cualquicr jerarquia para cunplic cou
lo encomendado, clovar solicitudes, apelaciones,
respucstas y oposiciones, pagar impuestos y ,
anualidades, solicitar testimonios, 1ceibir i
documentos y valores, desistir y percibir. Sc /
concede poder bastante para recibir notificaciones )
a nombre de fa compaiiia, olorgac poderes a ¢
quicnes vayan a represcalar a la compaiiia. judicial k
y extrajudicialinente, responder on juicio a lodas J
fas reclamaciones o demandas que por molivo de
lo encomendado se presentaren, dandoles
asimismo facultad para sustituic el presente y
tevocar dichas sustituciones.

| |

City,Country/Ciudad,Vais: Indianapolis, Indiana, United States of Americ:

|
|
|




SECRETARY O
STATE OT INDI

Todd Fokita
Secretary of State

APOSTILLE|

(Conwvention de la Haye du 'El

|
Countiy: United States of America

ST

ANA

ATE

Oclobre 1961)

2. "Phis public document has been signed by Catherine Michel

5, ueting in the capacity of cirenit conrd elerlcin & for Johnson County

4. und bears the seal/stamp of circuit conrt clerlgin & for the State of Indiana

Cerlified
5. at Indianapolis, Indiana

6. this Twenty-second day of July, 2003
7. by Secretary of State of Indinua
8. No. A2003- 11279

¢
i
%
i
l
§
|
!
{
|
i
i
|
0. Seal/Stamype |
|
|
!

t

21_0. Signature:

IASSENGR
g

4 ¢ "
%

i

* [Lffective May 1, 2003 all apostilles from the Indiana S‘ecre(ary af Siate will have an elecironically printed seul.

s

The Statehouse, Indianapolis, Indiana 46204,(317) 232-6531, FFax (317) 233-3283

I 5 .
; o MF A
l"““' “"‘ys’ t‘ﬂ'g}'f%\ﬂs&n A

Todd Rokita

Indiana Seciretary of State

s

+
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OIARLE Raissrck & Frices, LTOA.
LeGAL & PROFESSIONAL SERVICES

WORLD | TRADE CEMIER — TORRE C
' CALLE 100 Bo. BA-55 IS0 10
BoeoTA, COLOMBIA
TeLePHONE: +57-1 (33-6200

! Fex: +57-1 638-6201

wv;vw.olalleraisbecl'\.com

Notarial Certification

e -
I

Qn this dale,
/7 July 2003

The undersigned Notary Public certifiesti

1. That

Certificacion N ofania]

Lin esta fecha,
¢! Motario PPablico suscrito cerlifica:

1. Que

Peter G. Stringer

of legal age and domiciled in

7620 Castlcton Farms, West Drive,

sipned the foregoing document. :

|

2. ‘That the grantor has executed the I'mclgoing
document as Bxccutive Director, International
Patents |

of ELTLILLY AND COM.E’AJ\I'Y;

3. That ELTLILLY AND COMPANY
having its principal place of business focated in
Indianapolis, Indiana, United Sthtes of

. |
Arnerica ;
is duly incorporated, is currently in;exislcncc, and
that the purposes for which the Power of Atlorney is
granted  are within the, scope ol‘i its vorporaie
purposes.

'
h

47 That the grautor has the authority to exccute the
Fower of Attorney and that his/her representation is
fegal. )

[
5. Jhc foundation for my certifications contained in
points 2, 3 and 4 was the exhibitioniof the following

authentic documenl(s): !
Delogation of Authority Concprning Certain
Patent Malters, cxecuted January 20, 2003;
pursuant to the authority granted 1o the
General Counscl of the Cm:npzmy by the
cxecutive Committee  of  the Board of
Dircctors of Bli Lilly and Company

l

NOTARY PUBLIC (Signaturc):

mayor de cdad y domiciliado

Indianapolis, Indiana 46250 US

suscribio ¢l documento que antecede.

2. Que ¢l otorgante ha suscrito ¢l referido
dJocumento cn su cardeter de

de

4. Que
con sede principal ubicada en

esta legalmente constituida, que tizne gxistencip -
legal vigente y que los propositos pars Jos enalys
s¢ otorgn el poder se cncucutra dertio de log qi;i(:
comprenden su objeto social. i

suseribir ¢l poder, y que ¢sta €3 Jogrilima, i

4, Que el olorgmic ticue la reprosentecion p:\\'u “\ 5
!

5. 31 fundemento  de  mis «:crtificnuium.&\r

contenidas e Jus puntos 2, 3y 4 fuc ta exhibicion

de tos (del) siguicnte(s) documento(s) auléntive(s): £

) t

[ gy ‘ '
, éz/'_/c,/(/(_/«&y/ //’I 4 f,(é
o, Calherine Michel 7

My Commission Expires Oclober 21, 2004
Resident of Johnson Counly
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CESION

CONSIDERANDO QUE,

Jeanette Tower DUNLAP, 5914 Woodhaven Pidoe Court, Louisville, Ventucky 40291 ciudadano
de Estados Unidos.

Gregory Alan STEPHENSON, 11164 Muirficld Trace, Fishers, Indiana 46027, ciudadano de
Estados Unidos.

son invenlores o ca-inveniorze (con las personas lisiadas antericrmentz) de unma invencion que cs el
objeto  de wna  solicitud  d2 paiente (“Soliciiud”) la cual se titula Propionamide (4-
ciclopropanosulfonil-fenil)- N- pyrazin -2-y1-3-(tetrahidropiran -4-yl), que conticie (21) paginas y
(2) hojas de dibujos, y la cual:

[ estéa siendo presentada:
B4 se presento:
£ en ta Oficina de Patenies v Marcas de Estados Unidos
[ en la Oficina de Paienics dzl Reine Uaido
[] en la Oficina de Patentes Europea
[ 1en la Oficing de Patenics de Espafia como una Solicitud Curopea
[ ] como una soliciiud inizracional bajo el Tratado de Conperaciin de Patentes
(“PCT™), con la Oficina de Paicotes y Marcas de Estados Unidos que acthia eomo
Oficina Receptora

el 15 de enero dz 2008 v ndiniero de serie acordado 61/021133;

y

CONSIDERANDO QUE ELI LILLY AND COMPANY, una corporacién de Indiana que ticenz su
principal lugar de negocics en Lilly Corporaiz Cenier, Indiandpoliz, Indiana 46285, desca adquirir ¢l
interds compleio en todas lac invenciones deseriias en fal Solicitud;

AHORA, POR LO TANTO, en consideracidin de mi ampleo, cualezquicra acucrdos relacionados
con csio, U oira conzideracion buzna y valicza, la vecepeidn de la cual o5 por csto conocida. Por esto
tranzfiero a Eli Lilly and Company, sus cucecorse v cesionarios (colectivamente “Lilly”) mi entero
derecho, tinlo & inierés en, 2y bajo la Soliciind, tncluyende todos 1os derechos de prioridad para oiros
paizcs que rasulien del yaismo, wdac 1az invenciones dezscritas 2n ésia, y coalesquicra o todas solicitndes
de paienic prasenies o fuivras a tales invencicnes que pueden ser praseniadas en cnalquicr pais, incluzo
de, pzio cin limitaree &, cortinuaciones, continuacionzs  en parie,  diviziones, suctituciones,
rezzaminacicnes, reexpediciones, colicitudes inieinacionales presentadas hajo ¢ PCT. colicitudes de
patznie  provisional Je Eziados Unidos, solicituder de paiente provisional dc Estados Unidos
subscecuente que reivindican alguna o todaz de csia invencidn, ceritflicados de adicton, modelos de
utilidad, patenics pequenas. asl como iambién toda propicdad intelectual diferente relacionada con la
Solicitud, incluco de, pero sin Hmitares &, cortificados de peotzecién suplenieniaria; v cualesquizra
criznsiones do iérming do paizniz relacionada las cuales se pueden colicitar para Carta Patente con
respecto a la Soliciiud; todo 1o anierior serd mantenido 3 aprovechade por Lilly paira su propto uso y
aprovechaimicnto para los fines completon del iémiine o iérminas para los cuzles tal Carta Patente y
derechos de propiedad iniclecival relacionados pueden ser olorgados, tan complita y enleramente como
loz mismos podrian haber cide mantenidos y aprovechsdos por mi, esta Cesion y venta o Lilly no

habrian sido hechas. ~
W)ﬁ'
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Para imi y para mic hercdeios, suestores v reprecentantze Izgalec, Convenan que no hia cido ni se hard
o interpondrd casitn, venla, acucrde o giavamen en el cual estaria en conflicto con esta Cesion,

Pzra mi v para mis herederos, succsores y reprasentantes l2galzs, Convengo y acuerdo con Lilly que a
peiicién mia y que, sin consideracida adicional que aquella pagus ahora, pero a la cxpensa de Lilly; (i)
pjecuiarin soliciiudes ariginal, provisional, sustituida, continuacidn, divicional, continuacién cn parie,
reczaminada, o recxpedida, copecificacioncs enmendadas, o declaraciones o juramentos Iegitimos para
ial soliciiud; (il) comunicaran a Lilly cualesquicia hechos conocidos para mf o relacionindolos a tales
invenciones o la historia ds oz mismos; (iii) cjecuiarin declaracioncs prcliminares v testificarfn cn
cualesquicra  procedimicnios de inicrferencia, procedimientos de descubrimicnto de itigacién v
deposiciones, oposiciones, procedimizntos de cancelacion, dicputas de prioridad, procadimicntos de uzo
piblico, procedimientos de agencia adininizivativa, litigacidn y otras accicaes legales y similares; (iv)
EJ"LUlal an y proporcionaran cualesquicra documentos de colicitud, declaracionazs juradas, declaraciones,

cesiones, u oiros instrumenios; y (v) iodes actos difcrentes an los cuales, en 1z opinidn del consejo pora
Lilly, puede ser necssario o descable asegurar la concesién de Carta Patente y propiedad intelectual
relacionada a Lilly o sue candidatos, cin loz Estados Unidos y en todos 1oz paises diferentes donde Lilly
puede desear icner tales invenciones, o cuslquiera de cllas, patentadas, con cspecificacionss y
reivindicaciones en tal forma que sea aprabada por 2l consejo de Lilly v conceder y confirmar en Lilly o
sus candidator ¢l iotal v complets ttulo legal y equitativo a iales Cartss Paicnic v propicdad intelectual
relacionada.

He ¢jecutado oata cosidn en la fecha indicada posiciiormente,

Qctubre 12 de 2008 (ibrica)
Fecha Jeanette Tower DUNLAP
Documento No. X-17841
CESION

CONSIDERANDO QUE,

Jeanetic Tower DUNLAP, 5914 Wooadhaven Pidee Couri, Louvisville, Meniucky 40291, ciudadano
de Estados Unidos.

Gregory Alan STEPHENSON, 11164 Muiificld Trace, Fishzrs, Indiana 46027, ciudadano de
Estados Unidos.

con inventores o co-inventorss (con lac perscnas listadas anteriorincnte) de una invencién que es el
cbjeio de una solicitud  de  patenic  (“Solicitnd™) la cual  se ditvla Propionamide (4-
ciclopropanolsulfoni- fenil)- N- pirazin -2-y1-3-(tetrahydropiran -4-yl), que conticne (21) péaginas y
(2) hojas de dibujos, y la cual:

[ ] esta siendo prescntada:
> sc presenté:
£ an fa Oficina de Patznizz v Marcas de Eotados Unidos
[] en la Oficina de Paientes del Reino Unido
[] en la Oficina de Patentes Europea
[ en la Oficina de Paientes de Espafia coma una Soliciiud Furopr*a
[ ] como una solicitud interinacional bajo el Tratade de Cooperacion de Patentes

(“PCT™), con la Oficina de Patentes y Marcas de Esiados Unidos que geii
Oficina Poceptora 2 =




el 15 de energ de 2008 v mimero de serie acordado 617021133

y

CONSIDERANDO QUE ELILILLY AND COMPANY, una corporacién de Indiana que tidne du
principal lugar de acgocios en Lilly mervrm: Center, Indiandpolis, Indiana 46235, desea adquikir &)
1nts

55 complato en todas las invensiones desciitas en tal Solieitud:

AHORA, POR LO TANTQ, 20 consideracion de inl empleo, cualesquicra acverdos relacionados
con esto, v otra consideracién buena y valiosa, 1a vecepeién de 1a cual es por esto conocida. Por esto
transfiere a BN Lilly and Company, 303 sucesorss v cosionarios (LUl:bll\‘cllHCIlL\, Lll) ) omikenisro
derecho, tiinlo & lateréds 20, a ¥ bajo la Soliciiud, umln) zndo iodos 1os derschos de pricndad para oiros
paises que r:z:uhen del mismo, todag las invencioncs descriias en ésia, y ru,ll_dquu.m o todas solicitudes
de patents presentza o Maturaz a tales mveneionss qui pueden ser preseniadas en enalquizr paiz, incliso
de, pero cin luniinise 2, conimaciones, conlinuaciones en  parie, divisiones, sustitnciones,
reexaminaciones, resxpediciones, colicitudes interpacionales prescntadas bajo ¢l PCT, solicitudes de
paienic provizional de Exlado: Unidos, soliciiundes de paienie provisional de Estados Tlnidos
subsenuents que reivindican alguna o todas de esta lovencidn, cortificados de adicion, medelos de
utilidad, paienies poquefias, ast como iambidn toda p ad intelectual difersnie relacionada con la
Solicitnd,  incligo de, pero st Innitars feceidn suplatneniaria; vy cualesquisra

PN A 1
C A, CClncanos

extensiones de términe de patente relacionada las rnal,d se puaden solicitar para Carvta Patente con
respecto a la Sclicitud; tuc‘uﬁ) o anterior serd manwenide y apiovachado por Lilly para su propio uso
y aprovechariznio pacs los fines compleios del (drmino o léerminos para los cuales izl Carta Puisnie y

derechos de propiedad intelectual relacions ios pueden ser otorgados, tan completa y enteramente como
fos inismos podrian haber sido manteaidos v aprovechados por mi. esta Cesidn y venta a Lilly no
habrian sido hechas.

Para mi v para mis herederos, sucesores y representantss legales, Convengo que no ha sido
ni se haid o lm,,q.wudm sesion, venia, acuzrdo o gravaren en 2l cual siaria en conflicio con esta
Cesion.

Para mi v para mig herederos, sucesores v reprezentantes legales, Convengo y acuerde con

Lilly que a peticiton mia v que, sin consideracidn (.dxuuual que aquella pague ahora, pero a la expensa
de Lilly: (1) ejecutardn soliciiudes original, provizional, austtuida, coniinuacidn, divisional,

a, especilicacioncs civnondadas, o declaraciones o
Juramenios legitimos para tal solicitud; (it) comvnicarin a Lilly cualesquisera hechos conocidos para mi

relaciondndolos 2 tales invencicnes o la historia de loc mizmos; (iil) ejecutaran laraciones
preliminares vy testiicaran en cualesquieia  procedimmienios de interferencia, proce dllluf“ln(J: de
descubrimiznto de litigacion y  deposiciones, oposicionss, procedimiznios de ca Y, disputas de
prioridad, procedimienios de uso piblico, procedinenios de agencia adminisirativa, litigacion v oiras
accionce legales v osimilares; (Iv) gjccuiardn v proporcionardn cualesquicra documentos de solicitud,
declaraciones juradas, declacacionss, cesionss, v oros instivmenion; v (v) iodos acios diferentes en los
cvales, en la opinidn dz2l consejo para Lilly, puede 32r nzcezaiin o descable aregurar a concesidn de
Carta Patenie v propizdad intzlecival u,].:!‘,l(_'ndf.lc! a Lilly o euz condidatos, 2n log Edtados Unidos v en
todos los pals ex donde Lilly puede descar icnar tales invencionzs, o ¢ualquizsra de zllas,
patentadas, con especificaciones v reivindicaciones én tal forina que cea aprobada por 2l consgjo de
Lilly y concader v confivmar en Lilly o sus candidaios ¢l ioial y complato ifiule legal v equitative a iales
Cartas Paiente v propiedad mielecival relacionada.

confinvacidn en parte, recxaminada. o reexpedid

5 diferey

He ejeeniado esta cesion en la fecha indicada posieriormente.

QOctubre 14 de 2008 {rubrica)
Fecha Gregory Alan STEPHEMNSON
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ASSIGNMENT
WHEREAS,

Jeanette Tower DUNLAP, 5914 Woodhaven Ridge Court, Louisville, Kentucky
40291, United States Citizen

Gregory Alan STEPHENSON, (1164 Muirfield Trace, Fishers. Indiana 46037,
United States Citizen

are inventors or co-inventors (with the persons listed above) of an invention that is the
subject of a patent application (“Application”) which is entitled Crystalline (R)-2-(4-
cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide,
containing twenty-one (21) pages and two (2) sheets of drawings, and which:

([ is being filed:
X was filed:

in the United States Patent and Trademark Office

[] in the United Kingdom Patent Office

[[] in the European Patent Office

[ in the Spanish Patent Office as a European Application

(] as an international application under the Patent Cooperation Treaty (“PCT"™),
with United States Patent and Trademark Office acting as Receiving Office

on January 15, 200% and accorded serial number 61/021133;

and

WHEREAS ELI LILLY AND COMPANY, an Indiana corporation having its
principal place of business at Lilly Corporate Center, Indianapolis, Indiana 46285, wishes to
acquire the entire interest in all inventions disclosed in such Application;

NOW, THEREFORE, in consideration of my employment, any agreements related
thereto, or other good and valuable consideration, the receipt of which is hereby
acknowtedged, [ hereby assign to Eli Lilly and Company, its successors and assigns
(collectively "Lilly") my entire right, title and interest in, to and under the Application,
including all priority rights for other countries arising therefrom, all inventions therein
disclosed, and any and all present or future patent applications to such inventions that may be
filed in any country, inclusive of, but not limited to, continuations, continuations-in-part,
divisions, substitutions, reexaminations, reissues, international applications filed under the
PCT, United States provisional patent applications, subsequent United States provisional
patent applications claiming some ar all of this invention, certificates of addition, utility
models, petty patents, as well as all other intellectual property refated to the Application,
inclusive of, but not limited to, supplementary protection certificates; and any related patent
term extensions which may be granted for Letters Patent with respect 10 the Application; all
of the abave (0 be held and enjoyed by Lilly for its own use and enjoyment to the full end of
the term or terms for which such Letters Patent and related intellectual property rights may
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be granted. as fully and entirely as the same would have been held and ¢njoyed by me had
this Assignment and sale to Lilly not been made.

For myself and for my heirs, successors and legal representatives, 1 covenant that no
assignment, sale, agreement or encumbrance has been or will be made or entered into which
would conflict with this Assignment.

For myself and for my heirs, successors and legal representatives, I further covenant
and agree with Lilly that upon request [ and they will. without (urther consideration than that
now paid, but at the expense of Lilly: (i) execute original, provisional, substitute,
continuation, divisional, continuation-in-part, reexamined, or reissued applications, amended
specifications, or rightful declarations or oaths for such application: (ii) communicate to Lilly
any facts known to me or them relating to such inventions or the history thereof; (iii) execute
preliminary statements and testify in any interference proceedings, litigation discovery
proceedings and depositions, oppositions, cancellation proceedings, priority contests, public
use proceedings, administrative agency proceedings, litigation and other court actions and
the like; (iv) execute and deliver any application papers, affidavits, declarations,
assignments, or other insiruments; and (v) do all ather acts which, in the opinion of counsel
for Lilly, may be necessary or desirable to secure the grant of Letters Patent and related
intellectual property to Lilly or its nominees, in the United States and in all other countries
where Lilly may desire 1o hove such inveinticns, or any of them, patented, with specifications
and claims in such form as shall be approved by counsel for Lilly and to vest and confirm in
Lilly or its nominees the full and complete legal and equitable title to all such Letters Patent
and related intellectual property.

[ have executed this assignment on the date indicated below.

i0!|9~ 108 %ﬂwﬂ\vﬂ\)gu‘\w
Date Jehnette Tower DUNLAP J

Date Gregory Alan STEPHENSON
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ASSIGNMENT
WHEREAS,

Jeanette Tower DUNLAP, 5914 Wouodhaven Ridge Court, Louisville, Kentucky
40291, United States Citizen

Gregory Alan STEPHENSON, 11164 Muirfield Trace, Fishers, Indiana 46037,
United States Citizen

are inventors or co-inventors (with the persons listed above) of an invention that is the
subject of a patent application (“Application”) which is entitled Crystalline (R)-2-(4-
cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide,
containing twenty-one (21) pages and two (2) sheets of drawings, and which:

(] is being filed:
K was filed:

in the United States Patent and Trademark Office

[] in the United Kingdom Patent Office

(] in the European Patent Office

] in the Spanish Patent Office as a European Application

] as an international application under the Patent Cooperation Treaty (“PCT"),
with United States Patent and Trademark Office acting as Receiving Office

on January 15, 2008 and accorded serial number 61/021 133;

and

WHEREAS ELI LILLY AND COMPANY, an Indiana corporation having its
principal place of business at Lilly Corporate Center, Indianapolis, Indiana 46288, wishes to
acquire the entire interest in all inventions disclosed in such Application;

NOW, THEREFORE, in consideration of my employment, any agreements related
thereto, or other good and valuable consideration, the receipt of which is hereby
acknowledged, 1 hereby assign to Eli Lilly and Company, its successors and assigns
(collectively "Lilly") my entire right, title and interest in, to and under the Application,
including all priority rights for other countries arising therefrom, all inventions therein
disclosed, and any and all present or future patent applications to such inventions that may be
filed in any country, inclusive of, but not limited to, continuations, continuations-in-part,
divisions, substitutions, reexaminations, reissues, international applications filed under the
PCT, United States provisional patent applications, subsequent United States provisional
patent applications claiming some or all of this invention, certificates of addition, utility
models, petty pateats, as well as all other intellectual property related to the Application,
inclusive of, but not limited to, supplementary protection certificates; and any related patent
term extensions which may be granted for Letters Patent with respect to the Application; all
of the abave 10 be held and enjoyed by Lilly for its own use and enjoyment to the full end of
the term or terms for which such Letters Patent and related intellectual property rights may



Page 2 of 2 Docket No. X-17841

be granted, as.fully and entircly as the same would have been held and enjoyed by me had
this Assignment and sale to Lilly not been made.

For myself and for my heirs, successors and legal representatives, [ covenant that no
assignment, sale, agreement or cncumbrance has been or will be made or entered inte which
would conflict with this Assignment.

For myself and for my heirs, successors and legal representatives, | further covenant
and agree with Lilly that upon request I and they will, without further consideration than that
now paid, but at the expense of Lilly: (i) execute original, provisional, substitute,
continuation, divisional, continuation-in-pact, reexamined, or retssued applications, amended
specifications. or rightful declarations or vaths for such application; (ii) communicate to Lilly
any facts known to me or them relating to such inventions or the history thereof; (iii) execute
preliminary stalemems and testify in any interference proceedings, litigation discovery
proceedings and depositions, oppositions, cancellation proceedings. priority contests, public
use proceedings, adrministrative agency proceedings, litigation and other court actions and
the like; (iv) execute and deliver any application papers, affidavits, declarations,
assignments, or other instruments; and (v) do all other acts which, in the opinion of counsel
for Lilly, may be necessary or desirable to secure the grant of Letters Patent and celated
intellectual property to Lilly or its nominees, in the United States and in all other countries
where Lilly may desive to have such inventions, or any of them, patented, with specifications
and claims in such form as shall be approved by counsel for Lilly and to vest and confirm in

Lilly or its nominees the full and complete legal and equitable title to all such Letters Patent
and related intellectual property.

[ have executed this assignment on the date indicated below.

Date ' Jeanette Tower DUNLAP

Ot /4, 203 <4 Q { @;
Date Gregory STEPHENSO
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STATE OF INDIANA
COUNTY OF MARION

[, April Pratt, a Notary Pubilic duly commissioned in the county of
Johnson, State of Indiana, United States of America, do hersby certify
that the attached document(s) identified as an assignment between
assignor(s) Jeanstte Tower DUNLAR and Gregoiy Aan 57 =PHENSON
and assignee, Eli Lilly and Company, is an exact copy of the original
document.

Signed this__20 day of May 2010
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NOTARY PUBLIC

April L. Pratt

My Commission Expires
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Crystalline (R)-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide

The present invention provides a crystalline form of R-2-(4-cyclopropanesulfonyl-
phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide and a process for
preparing the crystalline compiound.

Diabetes is a growing at alarming proportions worldwide. The body’s ability to
produce sufficiently quantities and/or effectively use insulin to metabolize glucose resulis
in a plethora of adverse conditions. Glucekinase is important in vegulation of plasma
glucose levels. It is thought that glucokinase activators (GK activators) increase a body’s
sensitivity to glucose. Consequently, GK activators are thought to be effective in the
treatment of hyperglycemia, insulin resistance, and diabetes, particularly in type II
diabetes.

The compaound, R-2-(4-cyclopropanesulfonyl-phenyl)-N-pyrazin-2-y1-3-
(tetrahydropyran-4-yl)-propionamide (herein afier CPTP), illustrated below is useful as a

Glucokinase (GK) activator as disclosed in WO2004/072031,

CPTP

Amorphous CPTP can be prepared according to the procedures disclosed in that
published PCT applicaticn and in WO2006/016178. However, the physical properties of
the amorphous free base form make it highly uadesirable for commercial processing and
formulating into a pharmaceutically elegant drug product. The amorphous free base
exhibits limited thermal stability and must be stored cold to inhibit degradation. Further
the amarphous free base material is hygroscopic al ambient temperatures requiring
storage in sealed containers o minimize adventitious introduction of moisture. Further
the amorphous free base is not free a flowing powder, but is at best characterized as a
“sticky™ solid, which can entrap solvents and other impurities, and tends to clump

together hindering pracessing and drug formulation.
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These properties limit use of the amorphous material in solid, oral formulations.
Similarly when a liquid formation is required, it may be necessary to dissolve or suspend
the amarphous material in the pharmaceutically acceptable diluent just prior to dispensing
or administration. These procedures add costs and limit the applicability or practicality of
certain formulations.

Preparation of acid addition salts of CPTP is also challenging because of the
relative low basicity of the amines in the compound. This limits the choice of suitable
acids o the more acidic acids, which can cause decomposition of CPTP over time. This
and other physical charactenistics of CPTP have hampered atlempts to prepare an
isolatable, stable crystalline material,

A significant need exists for more effective treatment and control of
hyperglycemia, insulin resistance, and diabetes. Further, there is a need io provide GK
active compounds that are more stable, more readily purified, and more/or casily
formulated into drug products. The present invention addresses these needs and provides
related advantages as well.

In one form, the present invention provides R-2-(4-cyclopropanesulphonyl-
phenyD)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-peopionamide in crystalline form
characterized by an X-ray powder diffraction paitern obtained from a CuKa source
(A=1.54036 A), which comprises peaks at a) 11.5% and 19.0° +/- 0.1%in 20; or b) 11.5 7,
17.1°,19.0°, and 26.6" +/- 0.1"in 20; or ¢) 1 1.5 %, 17,17, 19.0%, 26.6%, 9,45, 15.0 +/- 0.17,
16.57 +/- 0.1°, and 20.7” +/- 0.17 in 20.

In one form, the present invention provides R-2-(4-cyclopropanesulphonyl-
phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide in crystalline form
characterized by an X-ray powder diffraction pattern obiained from a CuKa source
(A=1.54036 1), which comprises peaks at 11.5% and 19,07 +/- 0.1° in 2. In another form,
the present invention provides R-2-(4-cyclopropanesuiphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-y1)-propionamide, which further comprises peaks at 17.1% and 26.6°
+/- 0.17 in 20, and/or which further comprises peaks at 29.47, 15.0, 16.5%, and 20.77 ++/-
0.1° in 26.

In one form, the present invention provides R-2-(4-cyclopropanesulphonyl-
phenyD)-N-pyrazin-2-yl-3-(tetrahydropyran-4-y)-propionamide in crystalline form

characterized by a solid state NMR pattern, which comprises peaks, relative to

PCT/US2009/030241 /]/)
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adamantane (% = 29.5 ppmj at § 172.8, 49.7, and 43.5 +/1 0.1 ppm. In ancther form, the
present invention provides R-2-(4-cyclopropanesuiphonyl-phenyl)-N-pyrazin-2-yl-3-
(teirahydropyran-4-y)-propionamide, which further comprises peaks at & 144.7 and 140.2
+/- 0.1 ppm, and/or § 6.5, and 5.6 +/- 0.1 ppm.

In one form, the present invention provides R-2-(4-cyclaprapanesulphonyl-
phenyl)-N-pyrazin- 2-yl-3-(tetrahydropyran-4-yl)-propionamide in crystalline farm
characterized by a solid state NMR pattern, which comprises peaks, relative to
adamaniane (3 = 29.3 ppm) at § 172.8, 49.7, and 43.5 +/1 0.1 ppm. In another form the
present invention provides R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yI)-propionamide in crystalline form characterized by a solid state
NMR pattern, which further comprises peaks, relative to adamaniane (3 = 29.3 ppm) ai &
144.7 and 149.2 +/- 0.1 ppm and/or at § 6.3 and 5.6 +/- 0.1 ppm.

In another form, the present invention provides R-2-(4-cyclopropanesulphenyl-
phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide in crystalling form
characterized by at least one of the following: ) an X-ray powder diffraciion paitern
which comprises intense peaks at 11.5% and 12.0° in 20 obtained from a CuKa source
(A=1.34036 A); or b) an onset of meliing using differential scanning calorimetry of 156
+3 °C; or L) a s0lid state NMR patter which comprises peaks at 172.8, 49.7, and 43.5
ppm referenced to adamantine (5 = 29.5 ppm).

In another form, the present invention provides R-2-(4-cycloprepanesulphonyl-
pheayl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide comprising substantially
pure crystalling R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-y)-propionamide.

In another form, the present invention provides a pharmaceutical composition
comprising crystalline R-2-(4-cyclopropanesulphonyl-phenyl)- N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide and ai least one other auii-diabetic agent or anti-
hyperglycemic agent.

In another form, the present invention provides a pharmaceutical composition that
inclades R-2-(4-cyclopropanesul fonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-y -
propionamide according lo the present invention in a pharmaceutically acceptable cartier,

diluent or excipient.

PCT/US2009/030241
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In yet another form, the preseni inventicon provides the use of R-2-(4-
cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-y)-propionamide
according to the present inventien for the manufacture of a medicament for the prevention
of hyperglycemia.

In another form, the present invention pravides for the use of a R-2-(4-
cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide
according to the present invention for the manufaciure of a medicament for the (reatment
of diabetes or hyperglycemia,

In another form, the present invention provides R-2-(4-cyclopropanesulphonyl-
phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-y1)-propionamide according to the present
invention for use in therapy.

In another form, the present invention provides R-2-(4-cyclopropanesulphonyl-
phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide according to the present
inventicn for use in the treatment of diabetzs or hyperglycemia.

In still yet anciher form, the present inveation provides a methed of preventing or
treating hyperglycemia in a mammal including humans in need of treatment. The method
comprises administering an effective amount of R-2-(4-cyclopropanesulphonyl-phenyl)-
N-pyrazin-2-yl-3-(ietrahydropyran-4-yl)-propionamide according to the present invention
to a patient in nead of tréatment. The patient includes human and nen-human mammals
in need of treatment.

In another form, the present invention provides method of treating diabetes in a
mammal, including humans in n2ed of treatment. The method comprises administering
an cffective amount of R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide according to the present invention. Optionally the
method can alse include administration of at least one other anti-disbetic agent or anti-
hyperglycemic agent.

Crystalline R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-y1-3-
(tetrahydropyran-4-yl)-propicnamide can be prepared by dissolving the amorphons CPTP
material (or generating the CPTP material in situ) in a polar solvent such as, but not
restricted to, isopropyl alcohal, ethancl, ethyl acetate and either cooling the resulting
solution/mixiure or adding an anti-solvent, such as, hexane, cyclohexane, or heptane and

the like.

PCT/US2009/030241 (L
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Figure 1 is a spectrogram of a representative XRD patt=m for crystalline CPTP.
The XRD spectrogram was obtained as described in the Experimental Section below.

Figure 2 is a spectrogram of a representative XRD paitern for amorphous CPTP,
Thz XRD spectrogram was obtained according to the procedure described for crystalline
CPTP in the Experimental Section below.

Figure 3 is a spectrogram of a representative solid state NMR pattern for
crystalline CPTP. The solid state NMR spectrogram was obtained according o the
pracedure described in the Experimental Section below.

Glucokinase is important in regulation of plasma glucose levels. Tt is thoughi that
GK activators increase a body’s sensitivity to glucose. Consequently, GK activators are
effective in the treatment of hyperglycemia, insulin resistance, and diabetes, particularly
in type I1 diabetes. Amorphous CPTP has been demonstrated to be active in both an in-
vitro and in-vivo GK assays. (W02004/072031) However, amarphous CPTP is not
suitable for pharmaceutically elegant drug formulation. The amorphous maierial exhibits
limited thermal stability as evidenced by its low glass traasition temperature (Tg (*C): 68
te 77 °C affected by thermal and solvent history); is hygroscopic; and does not provide a
free lowing powder.

Attempts 1o find more stable and suitable forms have been extensively
investigated. Table 1 below provides a representative listing of attempis to crystallize
amotphous CPTP from a variety of different solvents including sthanol, methyl (-butyl
ether, acetone, isopropanal, ethyl acetate, cither with or without an anti-solvent, such as,
heptane, toluene, and water, As noted in the Table | these atterpts failed to provide
crystalline CPTP.

Table 1
Attempis to Crystallize Amorphous CPTP (989 HPLC purity)
Solvent Ratic A:B Temp. | Remarks
A B ()]

t-Butylmethyl Heptane 1:9 RT white amorphous solid
cther
Ethanol Heptane 1:9 RT aily residue forms
Acetone Heptane 1:9 RT oily residue forms
i-Propanal Heptane 1:19 RT oily residue forms
Ethanol Toluene 1:9 RT oily residue forms
i-Propyl acctate | Heptane 1:9 RT suspensgion and then an oily

residue formos after 1 h

PCT/US2009/030241
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stirring
i-Propyl acetate Heptane 0.5:9.5 RT White amorphous solid
Ethyl acetate Heptane 1:9 RT oily residue forms

-Butylmethyl H.0

A saturated with | RT

oily residue forms

ether B

t-Butylmethyl Heptane 1:9 40 white amorphous solid
ether

t-Butylmethyl Heptane 1:9 60 cily residue forms

ether

Salt formation was also extensively investigated. However, formation of isolable

CPTP salts is hampered by the low pK (pKa = 0.17, determined by photometric titration)

of CPTP. Table 2 below pravides a representative listing of attempts to form crystalline

CPTP salts.
Table 2
Salt Screen
Acid CPTP Solvent | Anti- Remarks
(2) solvent
p-Tolunesulfonic acid | 1 Ethanol | Diethyl Yellow oily residue after
ether 30 min stirring
HCl gas 2 Dioxane | Dicthyl 0il which solidified after
ether trituration
4 M HCV/Dioxane 0.5 Dioxane | Diethyl Oily Residue
cther
6 M FICV i-Propanal | 0.5 Dioxane/ | Diethyl Sticky suspension, very
i- ether hygroscopic in air
Propanol
H:80,, 96% tech. | Fthanol | Diethyl Yellow oily residue
ether

Unexpectedly it has now been discovered that erystalline CPTP ¢an be prepared.

Originally crystalline CPTP was discovered during salt screening attempts to prepare the

base addition salt (instead of the acid addition salt) after forming the CPTP anion by

adding a variety of different bases, for example, sedium hydroxide, potassium hydroxide,

and diethy! amine among other bases. While the base addition salt was not identified, a

white crystalline maierial did precipitate out of the reaction medium. The white

crystalline material was identified as crystalline CPTP (as the free base). The procedure

later repeated on a larger scale again yielded the same crystalline CPTP.
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Crystalline CPTP can be prepared from amorphous CPTP under suitable
conditions with or without seed crystals. Typically, CPTP can be crystallized from a
single or mixed solvent system prepaved by first dissolving amorphous CPTP in polar
solvent then adding an anti-solvent (or non-polar selvent). Altemative procedures can
also employ repeated heating and coaling cycles io modify crystalline particle size.
Examples of polar selvents for use in this invention include, but are not restricted to, ethyl
aceiate; ketones, such as, aceione or methyl ethyl ketome (MEK); ethers, such as methyl
tert-butyl ether (MTBE). Alcohols, for example, ethanol and isopropyl alcohol, can also
beused. Typical non-pelar solvents for use in this invention include alkanes and
cycloalkanes such as n-heptane or cycloheptane, Mixtures of the alkanes, for example,
mixtures of hexanes or heptanes, although less preferred, can also be employed.
Preferred solvents inelude isopropyl alcohol and ethyl acetate either with or without an
anti-solvent. Additionally, it is prefeired that the solvent systein be anhydrous.

A typical crystallization process can include heating suspended CPTP in a single
or mixed sclvent system to between about 30 °C and about 70 *C, with or without stirring
or sonjcation to affect disselution, then cooling the resulting solution io a temperature
level between ambient temperature and about 0 °C wiih stiming for a period of time to
allow crystals to form. If erystals do not form, then a seed crystal can be added. 1
desired, the solution can be subjected to repeated heating/enoling cycles to modify crystal
particle size.

In one preferred procedure, it has been found that impurities and/or moisture
found in amorphous CPTP inhihit crystallization. The impurities can be removed by
acid/base extractions, chrc-mat:)graphy, or precipitation, repeatedly if necessary, from a
mixed solvent system prior to crystallization.

In one procedure, crystalling CPTP can be prepared by removing the solvent used
in the purification procedures for ihe synthesis of amorphons CPTP; re-dissolving the
amorphous CPTP in warm izopropy! alcohol; and then cooling the resulting solution to
effect crystallization of CPTP. A seed crystal of previously purified CPTP can be added
to the veoled solution to facilitate the crystallization process.

The above crystallization procedure provides substantially pure crystalline CPTP,

[

As used herein the term “substantially pure” refers to a composition comprising greater
Y P gl
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than 80% w/w of the crystalline CPTP, preferable greater than 95 %5 w/w, and yet more
preferable greater than 98 26 w/w of crystalline CPTP.

The crystalline CPTP exhibits superior properties over those of amarphous CPTP,
The superior properties include, inter alia, better thermal, chemical stability, and
processability. Crystallinge CPTP can be siored at ambient iemperature with minar or no
degradation. Crystalline CPTP has an onset of melting as measared by Jdifferential
scanning calorimetry of 156 “C, which renders it acceptable for standard industrial
processes such as milling, Further, crystalline CPTP remains anhydrous and is not
hy groscopic when stored at ambient temperature. Table 3 below lists the stability data for

crystalline CPTP iaterial.

Table 3
Crystalline CPTP Stability Summary
25 7°C 60 " relative humidity 40 °C 60 %5 relative humidity

Initial 1 month | 3 months | Initial 1 Month | 3 Months
Appearance White White White White White White

Powder |Powder |Powder |Powder |Powder |Powder
Water (2c w/w) | <0.07 < 0.10 < 0.01 <007 <010 < Q.01
Assay (°% w/wj 100.3 99.9 99.6 100.3 1030.1 99.3
Chiral Purity T | 100 100 100 100 100 100
(% a/a)
Achiral Purity} | 0.25 0.1%8 0.23 0.25 0.20 0.25
(% a/a)
Total 0.25 0.13 0.23 0.25 n.20 0.25
Impurities

+As measured by area percent vsing chiral HPLC analyis.
1Total impurities measured are percent using achiral HPLC analysis.

Crystalline CPTP is a free flowing powder suitable for formulating into a drug
product or pharmaceutical compasition. It can be readily formmlated into pharmacentical
compositions such as tablets, solid or gel filled capsules, powders, suspensicons, or
solutions. The pharmaceutical compasition can comprise crystalline CPTP in amounts

between | 25 and 75 %% w/w, and more preferable 10 10 65 % w/w. The composition can



WO 2009/091634

10

20

9

also include one or more pharmaceutically acceptable carriers, excipients and diluents.
Non limiting examples of pharmaceutically acceptable carriers, excipients, and diluents
are suitable for such formulations include the following: starch, sugars, mannitol, and
silica derivatives; binding agen h as carboxymethy! cellulose and other cellulose
derivatives, alginates, gelal'in, and polyvinyl-pyrmlidcme.; muoisturizing agents such ag
glycerol; disintegrating agents such as calcium carbonate and sodium bicarbonate; agents
for retarding dissolution such as paraffin; resorption accelerators such as quaternary
ammonium componnds; surface active agents such as cetyl alcohal, glycerol
monoestearate; adserptive carriers such as kaolin and benionite; and lubricants such as talg,
calcium, and magnesium stearate, and solid polyethyl glycols.

Preferred pharmaceutical compositions include erystalline CPTP formulated as a
tablet or capsule for oral administration. The tablet or capsule can include crystalline
CPTP in amount between about 4 mg to about 300 mg, more preferably between aboul 40
mg and about 260 mg per tablet. In one embodiment, the table or capsule can be
formulaied to provide a sustained release of CPTP to the patieni allowing a single or
twice a day dosing regime.

The pharmacentical composition is administered to a patient in amounts effective
to treat or prevent hyperglycemia, insulin resistance or diabetes. An appropriate amount
or dose effective to treat 1 patient can be determined by a health care provider. In one
form the pharmaceutical composition can be administered in an amount sufficient to
provide a patient with between | and 20 mg/fkg patient/day and more preferably between
ahout 2.5 to 15 mg/kg patient/day of CPTP.

The crystalline compound and compasitions of the present invention may be
employed in combination with one or more other anti-diabetic agents or anti-
hyperglycemic agents. Examples of these agents include, sulfonyhlreas (e.z. glyburide,
glimepiride, glipyride, glipizide, chlorpropamide, gliclazide, glisoxepid, acetohexamide,
glibornuride, tolbutamide, tolazamide, carbutamide, gliquidone, glyhexamide,
phenbutamide, tolcyclamide, etc.), hignanides (e.g. metformin, phenformin, buformin,
ete.), glucagon antagonists (e.g. a peptide or non-peptide 2lecagon antagonist),
glucosidase inhibitors (e.z. acarbose, miglito], ete.), insulin secetagogues, insulin
sensitizers (e.g. troglitazone, rosiglitazone, pioglitazone, etc.) and the like; or anti-obesity

agents (e.g. sibutramine, orlistat, ete.) and the like. The compound and compositions of

PCT/US2009/030241 / \
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the present invention and the other anti-diabetic agents or anti-hyperglycemic agents may
be administered simultancously in a single delivery form, i.e. a single table, capsule or
solution; in separate delivery forms administered simultaneously, seguentially, or at
separate time periods.

5 The compound CPTP can be preparad according to the procedure illustrated

below in Scheme 1 and more specifically described in the following preparations and

Examples.
Scheme 1
J/~ E«;ﬂc-:ou P LOEL MCPBA OBt ZVTICITHE
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10 Preparation 1. Ethyl 4-(eyclopropylsulfonyl)phenylglyoxylate.

Charge a 2-L, three-necked, round hotiomed flask equipped with 2 mechanical
stirrer, thermometer, caleium chloride drying tube, and a pressure equalizing addition
funnel with a mixture of dichloromethane (1490 mL) and aluminum chloride (190.0 g,
1.420 mol); cool the resulting mixiure to -3°C vusing a sali-ice bath. Dropwise add ethyl

15 chlorooxoacetaie (124.3 mL, 1.420 mol) as a yellow suspension over | hour at -5 °C. Stir
the resulting brown solution for 30 min at 0 *C. Remove the cocling bath, and add
cyclopropyl pheny! sulfide (148.3 mL, 1.030 mol) over 2 lrs at 18-20 °C. (The brown
solution turns a violet eolor after the addition of 4-5 drops of eyclopropyl phenyl sulfide,
and in the lasi 10 min of additicn, gas evolves fiom the reaction mixtara.) Stir the

20 reaction mixture for 4 hrs at 20 °C. The reaction mixture can be monitored for
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completion by GC and TLC (elueni: t-hexane:eihyl acetate = 6:4). Add the resulting
reaction mixture to deionized water (2 L) at 10-15 “C with ice cooling. Separate the
organic phase, and extract the aqueous phase with dichloromethane (350 mL). Combine
the organic layers, and wash the combined organic layers with 500 mL of saiurated
NaHCOs. Remove the dichloromethane under redaced pressure o provide 231.5 g (90°
yield) of the title compound as a dark brown oil.

Preparation 2. Ethyl 4-(cyclopropylsulfonyl)phenylglycoxylate.

Charge a 2-L, three-necked round bottom flask equipped with a mechanical stirrer,
addition funnel, and thermometer, with a mixture of ethyl 4-
{cyclopropylthiojphenylzlyoxilate (80.0 g, 320 mmol) and dichloromethane (640 mL).
Cool the solution to + 5 *C, and add a soltion of MCPBA (meta chloroperbenzoic acid)
(144.0 g, 040 mmuol) in dichloromethane (620 mL) at +3 10 +20 *C over | hr, Stir the
resulting reaction mixture for 1 hr at room temperature. Completion of the reaction can
be menitored by GC and TLC (2lueni: n-hexane:ethyl acetate = 6:4). Afier the reaction is
deemed complete, add 1 L of 2M NaHCO; over 20 min at 20 *C during which time gas
evolution can be observed. Separaie the organic and aqueous layers. Extract the aqueous
layer with 100 mL of dichloromethane. Combine the organic layers, and sequentially
wash the combined organic layers with 300 and 200 mL of water. Evaporate the
dichloromethane under reduced pressure io provide 83.1 2 (97.5% yield, 95% purity via
GQ) of the vitle compound,

Preparation 3. Ethyl 2-(4-cyclopropanesulfonylphenyl)-3-
(tetrahydropyran-4-yl)acrylate.

Ethy] 2-(4-cyclopropanesulfonylpheny-3-(tetrahydropyran-1-yDacrylate can be
prepated as described in US Patent 7,214,681, Preparation 23.

Preparation 4, (E)-2-(4-Cyclopropanesulfonyiphenyl)-3-
(tetrahydropyran-4-yDacrylic acid.

Charze a 1600 liter reactar with 200 £ 5 kg of deionized water, 16.5 £ 2 kg of
sodium hydroxide and agitate the resulting mixiure to dissolve the solids. After
diszolution add 235 £ 3 kg (330 L) methanol and 55 + 2 ky ethyl 2-(4-
cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yDacrylate. Warin the resulting
mixture to 65-70 °C and agitaie the mixiure for 1 hr while maintaining the temperatore

level between 63 -70 °C. Thereafter cool the mixture to 30 “C and sample the reaction o

PCT/US2009/630241
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determing the amount of starting material, ethyl 2-(4-cyclopropanasulfonylphenyl)-3-
(tewrahydropyran-4-ylacrylate, still present (HPLC). Continue agilating the mixture until
the starting material is lesa than 1 %5 (area percent measured via HPLC). Remove the
solvents in vacuo (0.8-0.9 bar) at 30-33 °C (330-330 L distillate). Then add 330+ 10 kg
of deionized water and agitate for 1 hr. Remove the resulting solid triphenyl phosphine
bi-preduct via filtration and/or via a centrifuge. Sequentially wash the solid wiih 1.5 £
0.1 kg sodium hydroxide dissolved in 30 £ 1 kg deicnized water and then with 30+ 1 kg
deionized water. Collect the aquecus washings and extract with dichloromethane (2 x 75
L). Acidify the aqueous layer with 46 £ 1 kg hydrochloric acid diluted with 370+ 10 kg
deionized water (pH = 1). Extract the acidified aquecus layer with methyl tert butyl ether
(MTBE) (Ix with 360 L, then 2x with 170 L). Combine the MTBE extracis and wash
with deionized water (90 = 5 kg). Warm the resulting MTBE soluiion to 40-45°C and
add activated charcoal (1.5 = 0.2 kg). After about 1 hr filter off the charceal and wash the
charcoal with 25 £ 1 kg MTBE. Remove the MTBE solvent in vacuo (0.8-0.9 bar) to a
volume of approximately S0 L. Crystallize the tide compound from the solvent at 0-3 °C,
Recrystallize the compound from methanol and dry the erystallized compound in vacuo
without heating to yield between 15-20 k3 of the titled compound.

Preparation §. (R)-2-(4-Cyclopropanesulfonylphenyl)-3-

(tetrahydropyran-4-yl)propionic acid.

Charge a 50 L steel autoclave with 2.9 kg of (E)-2-(4-cyclopropanesulfonyl
phenyl)-3-(tetrahydropyran-4-ylacrylic acid dissolved in 23.8 L of a solvent mixture of
methanal/ioluene (5/1). Close and then inertize the autoclave (pressurize 10 X to 10 bar
with Na, Stir the solution for 1 min at 300 rpm. Charge a separate 0.5 L glass vessel.0.2
L with the solvent mixture methanol/toluene §/1. Inertize the glass vessel by applying
three consecutive argon/vacuum cycles. Thereafler add to the inettized glass vessel 6.14
g [R(NBD);]BF; (17.2 mmol, (.21 mol %, s/c = 300, where NBD is norbornadiene) and
18.2 g of (iR, R)- 1, 1"-bis[a-(dimethy lamina)benzy1])-(5,5)-,2'-bis {bis[3,5-
bis(iri luoromethylphenyl)phosphine! ferrocene ((R)1-(S)-MOD-Mandyphos, 18.1 mmol,
0.21 mol ?&) under argon. (See WO 06/161178) Inertize the glass vessel one more time
by applying three consecutive argon/vacuum cycles. Stir the solution for 30 min under
argon. Transfer the contents of the glass vessel via a cannula wire under nitrogen into the

autoclave. Close and inertize the autoclave with N2 (10 bar) and once with Ha (10 bar).

Z
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Set the pressure in the autoclave w 50 bar and check for leaks. Thereafier conduct the
hydrogenation under Ha 50 bar, with stirring (1900 rpm) for 20 h at 30 *C. Thereafter
stop stirring, release the pressure in the avtoclave and sample the reaction mixture to
ensure completion of the reaction. Unload the reaction solution from ihe autoclave into a
5 100 L vessel and add 1.4 kg (30 w/w °%) of the adsarber MSA FC -1 (formerly W-HP-

04-69P) from Engelhard. Stir the resulting suspension for 2 h at room temperature. Filter
the solution through a pad of ca SO0 g CELITE. Collect the {lirate, and wash the
CELITE pad twice with 4 L of methanol. Combine methanal washing with the filirate.
Remove the solvent from the combined filtrate and methanol washings under reduced

10 pressure w provide the title compound (2,299 g, §9 2 yield, 8¢ %: ee). Aliernative
catalyst adsorbers, in place of MSA FC Cl, can also be wsed including Monmorrillonit
K10 or Degussa Charcoal 109,

Preparation 6. Preparation of CPTP.

. Charge a 10 L reaction vessel, purged with N with dichloromethane (2 L) and

15 DMF (34.7 mL, 0.709 mol) and cool to -10 *C. Slowly add oxalylehloride (60.0 niL,
11.709 mol) over 15 min. Strong gas evolution can be abserved and a white suspension
forms. Continue stirring the mixture until no further gas evelution is observed, then cool
the resulting suspension o -20°C. Add a suspension of the aceylic acid (200 g 0.590 mol)
in dichloromethane 1 L) over a | h period. Siir the resulting yellow solution for an

20 additional 0.5 h, then cool io -45 °C. Add to the cooled solution, pyridine (51.0 mL,
0.390 mol) in dichloromethane (0.23 L) over a 20 min. While maintaining the
temperature under -45 °C, add a suspension of 2-aminopyrazine (112.4 g, 1.180 mol) in
THF (1.1 L) and a solution of pyridine (134 mL, 1.770 mol} in dichloromethane (0.9 L) in

parallel over 1.25 h, Thereafler, remove the cooling bath and stir the resulting orange

I
D

suspension for an additional 16 h. Concentrate the solution under reduced pressure and
add ethyl acetate in 3 N 800 mL portions, the remove the solvents under reduced pressure
to provide a brown oil. Add ethyl acetate (2 L) and aqueous HCH (2 M, 2 L). Separate
the organic and aqueous phases, and extract the organic phase with ethyl acetate (2 L).

Colleet the organic phases and sequentially wash the combined organic phases with water

a9

0 (2 L) and a saturated aquecus of NaHSQ3 (2 X 1 L). The aqueous phase can be analysis
via HPLC i deiermine if it conlains addiiienal produci. If 50 an additional amount of the

titted compound can be obtained by extracting the aqueous phase again with additional
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ethyl acetate (2 L). Collect all the orgaanic factions, wash the collecied fiactions with
water (1 L), and brine (1 L), dry the resulting fractions with Na;SO, and filier. Collect
the filtrate and remove the solvent under reduced pressure add ethanal portionwise (3 X
0.5 L) removing the organic solvents each ime under reduced pressure o yield the title
compound as browa oil (245 g, 96.5 % pure via HPLC and 'H NMR, §4°¢ corrected yield
and > 98.0% ee). Figure 2 is a spectrogram of a representative XRD pattern for
amorphous CPTP prepared as described in this preparation.

The reaction yield can be improved by rigorously keeping moisture from the
reaction. One source of moisture can bz the 2-aminopyrizine reagent. Purification and
drying this reagenit by recryslallization from tolugne reduces its waier content o near 0 %
wiw,

Preparation 7. Alternative Preparation of CPTP.

Charge a 10 L reaction vessel, purged with N2 with dichloromethane (2 L) and
DMF (54.7 mL, 0.709 mol) and cool to -10 °C. Slowly add oxalylehloride (60.0 mL,
(.709 mol) over 1§ min. Strong gas evalution can be observed and a white suspension
forms. Continue stirring the mixture until no further gas evolution is observed, then conl
the rezulting suspension to -20°C. Add a susi)ension of the acrylic acid (200 g 0.590 mol)
in dichloromethane | L) over a | h period. Stir the resulting yellow solution for an
additional 0.5 h, then cool to -45 °C. Add to the cooled solution, pyridine (51.0 mL,
0,590 mol) in dichloromethane (0.25 L) over a 20 min. While maintaining the
temperaiure under -45 *C, add a suspension of 2-aminopyrazine (112.4 3, 1.180 mol) in
THF (1.1 L) and a solution of pyridine (154 mL, 1.770 mol) in dichloromethane (0.9 L) in
parallel aver 1.25 . Thereafier, remove the cooling bath and stir the resulting orange
suspension for an additional 16 h. Concentrate the solution under reduced pressure and
add ethyl acelate in 3 X 800 mL portions, the remove the solvents under reduced pressure
to provide a brown oil. Add ethyl acetate (2 L) and aqueous FIC1 (2 M, 2 L), Separate
the organic and aqueous phases, and extraci the organic phase with ethyl acetate (2 L).
Collzct the organic phases and sequentially wash the combined organic phases with water
(2 L) and a saturated aqueous of NaHSO; (2 X 1 L). The aqueous phase can be analysis
via HPLC to determine if it contains additional product, 1€ 50 an additional amount of the
titled cc-mpou;-id can be obtained by extracting the aqueons phase again with additional

ethyl acetate (2 L). Collect all the organic factions, wash the collected fractions with

2
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watei' (1 L), and brine (1 L), dry the resulting fractions with NaySO, and filter. Collect
the filtrate and remove the solvent under reduced pressure add ethanol portionwise (3 X
0.5 L) removing the organic solvents each time under reduced pressure to yield the title
compound as brown oil (248 g, 96.5 %5 pure via HPLC and 'H NMR, $4%% corrected yield
and > 98.0% ee). Figure 2 is a spectrogram of a representative XRD pattern for
amorphous CPTP prepared as described in this preparation.

The reaction yield can be improved by rigorously keeping moisture from the
reaction. One source of moisture can be the 2-amingpytizine reagant. Purification and
drying this reagent by recrystallization from toluene reduces its water content 1o near 0 %6
wiw.

Example 1. Initial Preparation of crystalline form of CPTP.

Initially, crystalline CPTP was isolated by scaling up one of the promising hits from
the salt sereen, in which an aitempt was made to prepare the lysine sall. A quantity
(120.6 mg) of the CPTP was weighed into a vial and then 1 mL acetone was added to the
vial The sample was heated to ~50 °C with stircing. An equivalent molar amount of L-
lysine was dissolved in minimal waier and added to the CPTP solution, After a few hours,
the sample was cooled to -25 °C. The sample was evaporated under a stream of nitrogen
resulting in an oil. Methyl ethyl ketone (MEK, ~3mL) was added to the oil with
sonication and then stirred at ~60 °C. Aa oil remained. Afier ~2 hours of no change, the
sample was cooled 1o ~25 °C and lefl uncapped at ambient temperature. Ethyl aceiate
(E1OAc, ~3mL) was added to the oil while stirring at ~60 °C. The sample was cooled to
~25°C. The clear solution was evaporaied uader a stream of nitrogen resulting in an oil.
Methy! tert-butyl ether (MTBE, ~3mL) was added (o the oil with sonication and then
stirred at ~60 °C. An oil remained. After ~-2 howrs of no change, the sample was cooled
10 ~25 °C and lefl uncapped at ambient temperature over night and a solid crystalline
material resulted, which was characterized as crystalling free base CPTP by X-ray powder
diffraction.

Example 2. Preparation of crystalline form CPTP,

Charge a vial with 529 mg of amorphous CPTP and add 3 x 200 ul. ethanol
(EAOH) aligouts while shaking., White solids precipitate from the sample. There after add
additional EtOH to provide a total volume of 2 mL. The white solids remain undissclved.

Stir the rezulting mixture at ambient temperature for several hours. Jsolate the solids by

<
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vacuum filtration to recover 73%% percent yield based on the amount of the original
amorphous material. Inspection of the solid reveals needle shaped crystals. These
crystals can be used as seed crystals for subsequent erystallization procedures.

Example 3. Preparation of erystalline form CPTP from ethyl acetate and Hexane,

Single crystals suitable for X-ray diffraction can be grown by dissolving
approximately 25 mgs of amorphous CPTP in 2 mL of ethy] acetate and then diffusing
hiexane vapor at room temperature unlil lavge crystals appeared in the bottom of the vial,

Example 4. Preparation of crystalline form CPTP from Isopropyl alcohol.

Suspend the crude material from the amide conpling reaction according to
Preparation 6 in 4 vol. of isopropyl alcohol and heat the mixture to 80 °C uatil the solids
dissolve. Slowly conl the mixture to 20 °C to induce crystallization. Alternatively,
suspend the crude material in 4 vol. of isopropyl alechol and heat the suspension o 70 °C
and slowly cool the resulting mixture to 20 °C to induce crystallization if CPTP.

Example S. Preparation of crystalline form CPTP from Isopropyl alcohol with
Thermal Cycling.

Suspend the crude material from the amide coupling reaction according to
Preparation 6 in 4 vol. of isopropyl alcohol and heat the mixtare to 75 °C. Slowly cool
the mixture to 40 “C to induce crystallization. Re-heat the resulting suspension to 65 °C
and coal slowly 10 40 *C. Again, re-heat the resulting suspension to 60 “C and cool
slowly to 20 °C., Collect crystalline CPTP.

Example 6 CPTP.

Charge a 250 mL round botiom flask equipped with an over head stirrer,
thermocouple and a nitrogen inlet ling, wiih (R)-2-(4-Cyelopropanesulfonylphenyl)

-3-(tetrahy dropyra-4-yDpropionic acid HN Benzyl-u-methylbenzylamine (10 g, 29.55
mmol), THF (100 mL), and DMF (100 nL) to provide a hazy yellow zolution. Sweep
nitrogen gas over the reaction mixture for several minutes. Thereafter add oxalyl chloride
to the miviure while maintaining the temperature at about 20 °C. Assay the reaction
mixture afler about 1 hr to determine if the formation of the acid chionde of CPTP is
complete. In a second 250 round botiom (lask equipped with an over head stirrer,
thermocouple and nitrogen inlet line, add 2-aminopyrazine (3.09 g, 32.5 mmol), THF (50
mL), and pyridine (24 mL). Analyze this solution for water. The water content should

preferably below 0.03%. Add 4A molecular sieves if necessary to temove water from the
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solution. When the solution is sufficiently dry, add a 125 additional funnel to the round
bottom flask and charge the funnel with the CPTP acid chloride solution. Drop-wise add
the CPTP acid chloride solution to the second round betlom flask while maintaining the
reaction mixture at 20 °C to yield a yellow slurry. Filter the shuery collecting ihe clear
filwate. Wash the filirate with aquecus HC1 (1 M, 50 mL) 3 @mes. Then wash ihe filirate
with saturate aqueous NaHCO: (50 mL). Remove the solvent under vacvum to provide an
orange oil. Redissolve the orange oil in EtQAc 100 mL. Remove the EfDA¢ under
vacuum if an aqueous layer is visible in the resulting mixture. Repeat as necessary until
dissolution of the residue with EtOA¢ (100 mL, 40 °C) provides a clear homogeaeaous
soluticn. Filter oiT any solids if necessary. Seed the warm 40 °C EtQAc solution with
seed crystals of CPTP. Cool the mixture wiih stirring to allow the title compound to
crystallize. Additional crystalline CPTP can be recovered from the mother liquor.
(Yield: 7 g, 16.83 mmol, 36.8 %)
X-Ray Powder Diffraction

X-ray powder diffraction analysis is performed with a D4 Endeaver diffractometer,
equipped with a CuKa source (A=1.54056 &) cperaing at 40 kV and S0 mA. The sample
15 scanned from 3° to 40° in 20, wiih & step size of 0.009° in 20 and a scan rate of > 1.5
sec per step. Sample displacement errors is corrected using the NIST standard SRM67S
(standard peak at §.5% in 28). It is well known in ihe crysiallography art that, for any
given crystal form, the relative intensities of the diffraction peaks may vary due io
preferred orientation resulting from factors such as crystal morphology and habit,. Where
the effects of preferred orientation are present, peak intensities are aliered, but the
characteristic peak positions of the polymerph are unchanged. See, e.g., The United
States Pharmacopeia 723, National Formulary #18, pages 1843-1844, 1995, Furihermore,
it is also well known in the crystallography art that for any given crystal form the angular
peak positions may vary slightly. For example, peak positions can shift due to a vadation
in the temperature at which a sample is analyzed, sample displacement. In the present
case, a peak position variability of £ 0.3, preferably 0.2, and more preferably 0.1 in 2-
theta will take into account these poteitial variations without hindering the unequivocal
identification of the indicated crysial form.

Confirmation of a crystal form may be made based on any unique cambination of

Lo

distinguishing peaks (in uniis of degrees © 20), typically the move prominent peaks.
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Crystalline CPTP is characierized by an X-ray powder diffraction pattern having
distinguishing peaks at a 20 value of 11.57 and 19.9°, A well known and accepted
method for searching crystal forms in the literature is the "Fink" method, see for example,
Bigelow, W. and Smith, L.V, (1965). 4STAM Spec. Tech. Publ. STP, 372, 54-89. The Fink
method uses the four most intense lines for the initial search followed by the next four
most intense lines, As used herein the term “intense peaks” refers to peaks observed in
the spectrum great than 5¢6, preferable greater than 1074 over the base line. In accord
with the Fink method, based on peak intensities as well as 10 peak position, the desired
crystalline form of R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
{tetrahydropyran-4-y1)-propionamide may be ideatified by the presence of peaks at 11.8
+H-0.17, 17.1° +/- 0,17, 190" /- (.17, and 26.6> +/~ 0.17 in 20; when the paitern is
obtained from a copper radiation source. The presence of desired R-2-(4-
cycloprapanesulphonyl-phenyl)-N-pyrazin-2-y1-3-(tetrahy dropyran-4-yl)-propionamide
crystalling form may be further verified by additional peaks at 9.4% +/- 0,17, 15.0 +/- 0.1%,
16.5% +/- 0,17, and 20.7% +/- 0.1% in 20; when the pattern is obtained from a copper
radiation source. A representative example of an X-ray powder diffraction pattern of
CPTP that can be obtained using the procedure described above is illustrated in Figure 1.
Table 4 below is a listing of 14 peaks observed in the x-ray powder diffraction analysis
described above.
Table 4
X-ray powder diffraction (CuKa radiation sourez, 2=1.54036 A)
peaks of crystalline CPTP

20 Angle (£ 0.1%) Intensity (96)
9.4 36
11.5 87
12.5 26
15.0 38
16.5 38
17.1 51
18.4 15
19.0 100
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26 Angle (£ 0.1°) Intensity (%)
20.7 31
21.9 19
234 21
238 25
24.8 20
26.6 63
Solid State NMR

13C Cross polarization/magic angle spinning (CP/MAS) NMR (solid-state NMR
or SSNMR) spectra is obtained using o Bruker Avance IT 400 MHz NMR spectrometer
operating at a carbon frequency of 100.622 MHz and equipped with a Bruker 4mm
double resonance probe (K290352), TOSS sideband suppression is used along with cross
polarization employing SPINALG4 decoupling (93.4Waiis) and a RAMP100 shaped H-
nucleus CP pulse. Acquisition parameters are as follows: 907 proton r.£. pulse width of
3.0 ps, comtact time was 3.0 ms, pulse repetition time of 25 s, MAS ifrequency of 10 kHz,
spectral width of 30 kHz, acquisition time was 34 ms and the number of scans was 2,187.
Chemical shifts are referenced to adamantane (3 = 29.5 ppm) in a separate experiment. A
representative solid state NMR specirogram for crystalline CPTP is provided in Fig. 3.
Representative resonances from the solid state NMR of crystalline CPTP include:
chemical shifts of 172.8, 148.1, 1447, 143.1, 140.2, 138.1, 133.0, 130.7, 1282, 126.0,
09.3,68.7,49.7,43.5, 35.2, 34.3,32.1, 313, 6.5, and 3.6 ppm.

PCT/US2009/030241
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What is claimed is:

1. R-2-(4-cyclopropanesulphanyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yI)-propionamide in crystalline form characterized by an X-ray
powder diffraction patiern obiained from a CuKa source (A=1.54056 ) which comprises

5 peaksai: 11.5% and 19.0° +/- 0.1% in 28,

2, R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydrapyran-4-yl)-propionamide in crystalline form according to claim [
characierized by an X-ray powder diffraction pattern obtained from a CuKo sowrce

10 (A=1.54056 A) which further comprises peaks at 17.17 and 26.6° +/- 0.1% in 20.

3 R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide in crystalline form according to claim | or 2
characterized by an X-ray powder diffraction pattern obtained from a CuKa source

15 (A=1.54056 A) which further comprises peaks at 29.4%, 13.0, 16.5%, and 20.77 +/- .17 in
26. .

4. R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide in crystalline form characterized by a solid state
20  NMR paiiern which comprises peaks referenced to adamantine (6 = 29.5 ppm) at § 172.5,
49.7, and 43.5 +/1 0.1 ppm.

S. R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrabydropyran-4-y1)-propienamide in erystalling form according to claim 4
25  characterized by a solid state NMR paitern which further comprises peaks referenced to
adamantine (3 = 29.3 ppm) at & 144.7 and 140.2 +/- 0.1 ppm.
f. R-2-(4-cycloprapanesalphonyl-phenyl)-N-pyrazin-2-yl-3-

(ietrahydropytan-4-yl)-propionamide in crystalline form according to claim 4 or §

59
b=

characterized by a solid state NMR pattern which further comprises peaks referenced to

adamantine (3 = 29.5 ppm) a1 6 6.5 and 5.6 +/- 0.1 ppm.
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7. R-2-(4-cyclopropanesulphenyl-phenyl)-N-pyrazin-2-y1-3-
(tetrahydropyran-4-yl)-propionamide in erystalline form characterized by at least ong of
the following:

a) an X-ray powder diffraction pattern which comprises intense peaks at 11.5°
and 19.0% +/- 0.1% in 20 obiined irom a CuKo sourca (A=1.34036 A); or

b) an onset of meliing using differential scanning calodimetry of 156 +/-3 °C; or

¢) asolid state NMR patter which comprises peaks at & 172.8, 49.7, and 43.5 +/1
0.1 ppm referenced to adamantine (8 = 29.5 ppm).

/

8. R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide comprising substantially pure crystalline R-2-(4-
cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide

according to any of claims 1 to 7.

9. R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide according comprising greater than 9395 of' the
crystalline R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-

yD-propienamide according to any of claims 1 to 8.

10. A pharmaceutically composition comprising R-2-(4-
cyclopropanesulphaiyl-phenyl)-N-pyrazin-2-y1-3-(tetrahydropyran-4-yl)-propionamide
according 1o any one of claims 1 to S and at least one other anti-diabetic agent or anti-

hyperglycemic agent.

11. A pharmaceniical composition comprising R-2-(4-cyclopropanesulphonyl-
phenyl)-N-pyrazin-2-y)-3-(tetrahydropyran-4-y1)-propionamide according any one of
claims 1 1o 8§ and at least one of a pharmaceutically acceptable: carrier, excipient, or

diluent,
12, Use of R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-y1-3-

(tetrahydropy ran-4-yl)-propionamide according to any one of ¢laims 1 to 8 for the

manufachwre of a medicament for the prevention of hyperglycemia.
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13, Use of R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yi-3-
(ieirahydropytan-4-yl)-propionamide according o any one of claims 1 10 S for the

manufacture of & medicament for the treatment of diabetes or hyperglycemia.

14, R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-y1)-propionamide aceording to‘any one of claims 1 10 8 for use in

therapy.

15.  R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydrapyran-4-yl)-propionamide according to any one of claims 1 to 8§ for use in the

treatment of diabetes or hyperglycemia.
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comprende pices a, a) 11.5° vy 19.0° +/- 0.1° en 20; o bh)

11.5°, 17.1°, 19.0°, y 26.6° +/- 0.1° en 20; o <) 11.5°,
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172.8, 49.7, v 43.5 +/1 0.1 ppm. En otra forma, la prssante
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invencidér proporciona R-2-(4-ciclopropansulfonil-fenil)-N-

pirazin-2-il-3-(tetrahidropivan-4-il) -propiconamida  en  forma
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orma, la presente invencldn proporciona R-
2-(4-ciclopropansulfonil-fenil)-N-pirazin-2-11-

trahidropiran-4-il)-propionamida <
es:  a) un
accidn en polve de rayos ¥, el cual comprands

23 intensos a 11.5° y 19.0° en 20, chtenido a partir de

una fuents de Culle (A=1.54056 A); o k) un comienzo ds fusién
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La Figura 2 es un sspectrograma de un patrdédn de NMR

cspectraograma  ds NMR  de estado  s4lido, 3  aktuvo  de
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n vitro como in vivo, (Docunento WO2004/072031).
Sin embargo, &1 CPTP amorfo no ez adecuado para

de {fivrmaco farmaciuticamsnte elagante. El materizsl amor

3 por historia térmica Y de solvente); &3
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ormar sales de

a Tabla 1, estoz intentos fracasaron para proporcionar CPT
cristalino
Tabla 1
Intentos por Cristalizar CPTP Amorfo (Pureza de HP al 23%)
Solvente Relacion A:B | Temp. | Observacionzs
A B °C)
t-Butilmetil &ter Heptano 1.9 TA Sdlido amorfo hlanco
Etanol Heptano 1.9 TA Forma residuo aceitoso
Acetona Heptano 1.9 TA Forma residuo aceitoso
i-Propanol Heptano 1:19 TA Forma residuo aceitoso
Etanol Tolueno 1.9 TA Forma residuo aceitoso
i-Propil acetato Heptano 1:9 TA Sz forma suspension vy
después un residuo aceitoso
después de 1 h de agitacién
i-Propil acetato Heptano 0.5.9.5 TA Sélido amorfo blanco
Etil acetato Heptano 1:9 TA Forma residuo aceitoso
-Butilmetil éter H.O A saturado con | TA Forma residuo aceitoso
B
t-Butilmetil éter Heptano 1:9 40 Sdélide amorfo hlanco
t-Butilmetil éter Heptano 1.9 G0 Forma residuo aceitoso
La formacidén de sal tambi fue extenzivamente
investigada Sin  embarge, la ormacidén ds  s3ales  CPTP
izlakles &3 obataculizada por &1 aje (pap = 0.17,
sterminado por titulacidn fotométrica) de CPTP. La Tabla 2
abajo, proporciona un listado reprassntative de intentos para
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Tabla 2

Seleccidn de Sal

Acido CPTP Solvente | Anti- Observaciones
(9) solvente

Acido p- |1 Etanol Dietil &ter Residuo de aceite amarillo
Tolunesulfénico después de 30 minutos de
agitacion

gas de HCI 2 Dioxano | Dietil éter Aceite el cual solidifica
después de la titulacidn

HCI/Dioxano 4M 0.5 Dioxano | Dietil éter Residuo aceitoso

HCI/ i-Propancl 6M 0.5 Dinxanao/ | Dietil &éter Suspensidn viscosa, muy
i- higroscoépico en aire
Propanol

H.S0.,, 93%; tec. 1 Etanol Dietil &ter Residuo aceitoso amarillo

Inesperadamsnie, s2 ha descubierto zhora, ques el

CPTF criztalino pueads s2r praparado. EL CPTP originalmente

sal para preparar la sal de adicién dz base (en lugar de =al
de adicidén de &cido), después de la formacidén del anidén de

CPTP agragando una varizsdad de hases dii

l

hidréxzide de sodic, hidrézido de potasico, y dietilamina entre

El CPTP cristalince pueds ser preparado de CETE

amorfo  kajo condiciones  adecuwada, sin o con criztales

sembrados. Tipicamente, &l CPTP pusde ser cristalizado a
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impurezas y/o humadad encontradas zn CPTE amnorfo,

cristalizacién.  Las  impurzszas  pueden  =ssr removidas  por

En un procedimiente, <1 CPTP cristalinoe pusade ser
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El CPTP crisztaline exhibe propisdades superiors
scbre aqusllos dsl CETP amorfo. Laz propilsdades supsriores

incluyen, entre otraz cosas, mejor estabilidad  guimica,

srocegakhilidad,  E1 CPTP cristaline  pusds  ser
almacenads a temperatura ambicente con degradacidn menor o
ninguna. Bl CPTP criztalinc tiene un comiznzo de  fuszidn

nedido por calorimetria ds exploracidn difsrencial de 156°C,
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dpico cuando e almacena a

tenpsratura ambisntal. La Takla 2 abajo, lista los datos de

Tabla 3

Sumaric de Estabilidad de CPTP Cristalino

DY

25 °C 60 % de humedad relativa | 40 °C 60 %4 de humedad relativa

Inicial 1 mes 3 meses | Inicial 1 mes 3 meses

Apariencia Polvo Polvo Polvo Polvo Polvo Polvo
blanco blanco blanco blanco blanco blanco
Agua (% p/p) <0.07 <0.10 < 0.01 < 0.07 <0.10 < 0.01

Ensayo (% p/p) | 100.3 99.9 9.6 100.3 100.1 99.3

Pureza quiral 1 | 100 100 100 100 100 100
(% a/a)

R
[%)]

Pureza aquiral | O. 0.18 0.23 0.25 0.20 0.25
1 (% a/a)

Impurezas 0.

1D
[8)]

0.18 0.2 0.25 0.20 0.25

Ca

Totales
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zs. Ejenplos no limi
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diluyentes farmacéuticamente
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sibutranina, orlistat, etc.) y similares. El conpussto v
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Bl compussto CPTE puede 3s1 preparado de

conformidad con 21l procedimientoe  ilustrads  abajo en el
L

Esquema de Reaccidn 1, y més eapecificaments descritoe en las
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Preparacidén 1. 4-(ciclopropilsulfonil)fenilglioxilato

Se cargd un matraz de fondo redondo, de tres
cunellos de 2 1, equipado <con un  agitador mecanico,

termémztro, tukbo ds sscado de clorure de calcio y un embudo

de adicidn ecualizants de presidén, con una mezcla  Jde

diclorometano (1490 ml) y clovuroe de aluminio (190.0 g, 1.42(

rid a -5°C usando un hafo de

higlo-zal. 2e agregd por goteo clorooxoacstate ds etilo
(124.2 ml, 1.420 mol) como una suspensidn amarilla durante 1

hora a -5°C. Se¢ agitdé la solucidn marvdn resultante por 30

minutos a 0°C, Ss wvewovid =l bafico enfriante y sz agregd
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ciclopropilfenil sulfure (148.2 wl, 1.030 mol) durante

violata dezpuées dz la adicidn de 4-5 gotas de

ciclopropilfenil sulfuro, y en los Ultimos 10 minutos de

nicas con 500 ml de NaHCO; 3a

diclorometano bajo presidn reducida para proporcionar 231.5 ¢

(90% de rendimienio) del compuesio del titulo como un aceite

Preparacién 2. 4-(ciclopropilsulfonil)fenilglicoxilato de
etilo.
Sz cargd un matraz de fondo redondo de tres cuvellos

de 2 1 equipado con un agitador mecénico, enbudo de adicidén y

termémetro, con una mezcla de 4-

ropllt

=-

iclo

(

Q

o) fenilglicos

cilo (80.0 g, 320 mmeol)

s}

y diclovemetano (640 ml). La solucidén se anfrid a +5°C

agrzgd una solucidn de MCPRA  (Adcide meta cloroperbenzoico)
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(144.0 g, 640 mmol) 2n Jdicloromstano (620 ml) a +5 hasta

+790°C durantse 1 hora. La me-cla de reaccidn resultante 2@

oW

agitd por 1 hora a temperatura ambiesnte. Bl término ds la
rzaccidén puede zer monitoreada por GC y TLC (sluysnte: n-

herano:acetato de eitilo = 63

o>
~—
.
J
n
(£7]
Lo
ot
an
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D

congideréd completa, sz agregd 1 1 de IM de Nak

O,
)
)
o]
ot
it
)
(@]

minntos a 20°0 tismpo durante 2l cual sz obssrvd avolucidn de

gas. Las capas organica y acucsa s& separavon. La capa acuosa

se sutraje con 100 ml de diclorcmetsno. Las capas organicas

g
n
m
I_.I
m
<
1]
=

ron las  capas

orgénicas combinaron con 300 y 200 ml de agua. Se evapord el

diclorometano bajo presidn veducida para proporcicnar 88.1 g

(97.5% de rendimiento, 95%% de pureza via GC) del compussto

Preparacidén 3. 2-(4-ciclopropansulfonilfenil)-3-
(tetrahidropiran-4-il)acrilato de etilo.

Se pueds preparar 2-(4-ciclopropansulfonilfenil)-3-
(tetrahidiropiran-4-il)acrilato de etilo come 3¢ describe éen
setadounidense 7,214,631, Prazparacién 23,
Preparacién 4. Acido (E) -2~ (4~ciclopropnasulfonilfenil) -3~

(tetrahidropiran-4-il)acrilico.
Se cargd un reactor de 1600 litros con 200 & 5 kg

\

ds agua desionizada, 16.5 % 2 kg de hidrézidoe de =odio y 1la
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resultante a €5-70°C v la mezcla s2 &

le tamperatura antre 65-70°C, Daspuiz de

Gl
=
M
a
l_l
o
I_Y.
<
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Ty

. v oz o Ay - - en o - - cn .,..,'
e3to, la mszcla se anfrid a 20°C y se muestreo la reaccidn

ciclopropansulfonilfenil)-23-(tetrahidropivan-4-il)acrilato de

hasta que el material de partida &3 menor de 1% (porcentaje
de Area medida via HPLC). Los solvantez e ramovieron Iin
vacuo (0.3-0.9 bhar) a 20-35°C (230-250 1 d=s destilado).

Después se agregd 250 + 10 kg dz agua desionizada y ss agitd

([l\

io disuelto en 50 * 1 kg de agua desionizada y después con

30 £ 1 kg de agua desicnizada. Ss colectd lo lavade acuoso vy

se extrajo con dicloromstar

o (2 = 7% 1). Se& acidificd la capa

acunsa con 46 * 1 kg de acido clorhidrico diluide con 370 %
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E resultants a 40-45°C vy =e agrsgd carbdn

activado (1.5 * 0.2 kg). Dzzpués de aprozimadansnts 1 hora,

iltrd el carbén y g2 lavéd el carbédn con 25 = 1 kg de

un  volumsn  de  aprozimadamsnts 80 1. 22 cristalizé 21
compuesto del titula a partir Jdsl szeolvents a2 0-5°C. EL
compussto 32 recristalizd s partir de metanol y 22 seco 2l

compuesto recristalizadoe in vacuo sin  calantamiento  para

3

proporcionar entre 15-20 kg dsl compussto titulado.
Preparacién 5. Acido (R) -2~ (4-ciclopropansulfonilfenil) -3-
(tetrahidropiran-4-il)propidnico.

Se cargd un auntoclave Jde acsro Jde 50 1 con
(tetrahidropivan-4-il)acrilico dizuelto e&n 232.8 1 de wuna
mezcla de metanol/tclueno  (5/1). Se cerrd  y  dezpués  la
antoclave se volvid inerte (presurizada 10 ¥ hasta 10 bar con

recipiente de vidrio de 0.5 1 szpavado con 0.2 1 de la mszcla

recipiente de vidrio aplicande trez ciclos consscutives de

}

argén/vacio. Después dz esto, s& agregd al recipiente de

g]BFq (17.2 Il'LTTlCll, 0.2

-
=
=
)
’_J
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186.2 g de



1—

l._._\
)

[
n

23

12.1 mmel, 0.21%

mol) khajo argén. (Véase WO 06/161178) el recipiente de vidrio

volvid  inerte una  ves wdz  aplicando  tresz  ciclos

minutos bajo

alambre dz cédnula kajo nitrdgeno

SLT

en la auteoclave. La autoclave sz carrd y 2e volvid insrts con

ca goteo. Después de zsto se condujo hidrogzsnacidn

pava assgurar la terminacidn de la reaccidn., Se descargd la

scolucidn de resaccidén de la autoclave en un recipiente de

3
4
o
B
7
7
1
|—3

100 1 y se agregd 1.4 kg (50% p/p) del adsorbedor ! FC C-1

ncidin a travées de una almohadilla de CELITE

1,

aprox 500 g. Se colectd lo filtrado, y =e lavd la almohadilla

de CELITE dos veces con 4 1 des metanol. S& combind lo lavads

=h

reducida para proporciconar el compuesto del titule (2.299 g,
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Degussa 109.

Preparacién 6. Preparacién de CPTP.

Se cargd un racipisnte ds rzaccidn de 10 1, purgado
con N, con diclorometano (2 1) y DMF (54.7 wml, 0.709 mol) vy
se enfridé a -10°C. Lzntamsnte 32 agregd cloruro de ozalile
(60.0 ml, 0.709 mol) durante 15 minvtos. Se pusde oksservar

fuerte zvolucidén de gas y ze formd una suzpensién hlanca. La
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de 1 hora. La solucidn amarilla resultante se agitd por 0.5

la, piridina (51.0 mwl, 0.590 maol) en
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y una
sclucién de pividina (154 mwml, 1.770 mwmol) en diclorometano
(0.2 1) &n paralzlc durante 1.25 hovas. Después dz ezto, =se

riante vy 1la ién  anaranjada

]

n

nspen

resultants por unas 16 horas adicicnales. La zolucién se
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La fase acucza puedz z2er analizada via HPLC pava determinar
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extrayende nuevament: la fasze acuossa con acstato Jde stilo
adiciocnal (2 1), Se colectaron todas las fracciones

crganicas, se lavaron las fraccionsa colactadaz con agua (1

l_\
o
l_l
g
[7)]
1)
| —
=
)
[}
11
=
[31]
|_|
I_I
~
n
M
2]
(i}
)
[al]
S
Cr
p
.
l_l
Q
n

con Nap304 v se filtraron. Se colectd lo filtrado y se removid

2sidn  reducida se agragd etanol  en

20 compuestoe del titule comoe acsite marvdn (248 g, 96.5%
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mantaniendo rigurosaments la humedad de la reaccidén.,  Una

Preparacién 7. Preparacién Alternativa de CPTP.

Se cargé un recipiente de reaccidn de 10 1, =ze
purgd con Np con: diclorometanc (2 1) y DME (54.7 ml, 0.709

am e =

mol) y 32 enfeid a -10°C. Lantamente se agregd cloruro de

!
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minutos. 32 puede
obssrvar fuerte avolucidn de gas y se formd una suspensidn
lanca. Se continio la agitacidn de la mezcla hasta que o se

chservéd evolucidin de gas adicional, despufs s2 3

-45°C. Se agregd a la solucién enfriada, piridina (51.0 mnl,
0.590 mol) en dicleoromsetance (0.25 1) durante 20 minutos.

Mientraz 3¢ manticene la temparatura bajo -485°C, 32 agrasgd una

=

suspensidén ds Z-aminopirazina  (112.4 g, 1.180 mol) en TH
(1.1 1) y una solucidn de piridina (154 wl, 1.770 mol) en
diclorometano (0.9 1) en paralelo durante 1.25 horas. Dessgpués
de ezto, 3¢ removid el hafio enfriante y ose  agitd  la
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proporcionar

o de e2tilo (2 1) y HCL

acuosa pusds ser analizada

titulado extrayendo la fas: acuocsa nuevamsents oon
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con Na,30; y se filtraron. Se colectd lo filtrado y
el azclvente bajo presidn reducida, se agregd

compuesto del tituvlo como aceite

pureza via HPLC y 'H NMR, 84% de rendimisnto con
98.0% de es). La figura 2 es un sspectrograma de

El rendimisnte de reaccidén pusds  ser

acuoso (2 M, 2

regido yo>
un pateén

COTO se
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duce su contanido de agua a casi 0% p/p.
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Ejemplo 1. Preparaciédn Inicial de forma cristalina de CPTP.

ino  anpliando
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uno de loa &xitos prometedorss de la zal zeleccionada, &b
cual se hace un intanto pava preparar la =3l Jde lizina. Se

pesd una cantidad (120.6 ng) del CPTP en un vial y dsspugs sa

agregéd 1 ml dz acstona al vial. La muastra 32 calentd a ~50°C

n

con agitacidin., Se disclviéd una cantidad molar equivalente da

[}

L-ligina &n wn minimo de agua y s agrasgd a la solucidn CPTP.
Dezpués de unasz pocas horas, la musztra sz anfrié a ~25°C. La

nmuestra 32 evapord bajo una corriente de nitrdgeno resultando

] . oz Z . 2 -0 o
aceite con sonicacidén vy deapués se agitd a ~60°C, Queadd un
horazs 3in cawmkio, la muestra 3¢ &n

mperatura ambiente. Sz agregé
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a ~60°C. La muestra sz =nfriéd a ~25°C. La solucidn clara se

evapord bajo una corriente de nitrdgeno resultando en un

&
|.J.
n
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i
n
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Dezpués des -2 horas sgin cambio, la nuestra 3& én
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durante la nochs y

Ejemplo 2. Preparacién de CPTP en forma cristalina

ling s&4lido, <l cual z2 caractericzé
CPTP por difraccidn de rayos M.
1 con 529 wy de CPTP amorfo y s2

1:’.’. «_:l’:u:) i

[
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g
)
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o
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ml. Los sélidos blancos se permancscieron sin dizolver. La
mezcla resultante se agitd a temperatura ambiente por varias

Ejemplo 3. Preparacién de

de acetato
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CPIP en forma cristalina a partir
de etilo y Hexano.

adecuadas
Y, discolviendo aproximadamsnts 25
dezpués

que
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Ejemplo 4. Preparacién de CPTP en forma cristalina a partir
de alcohol isopropilico.
Se zuszpendid matsrial crudo a partir ds

en 4 volimenses de alcohol iscopropilico y la mezcla ze calent

a 20°C hasta quz losz sélidos == disclviercon. Lentamante se

Altzrnativaments, se  suspendidé 21 material  crude en 4

volumenes de alcohol iscopropilico y la suspensidn se calant:

a 70°C y lentamente se enfriéd la mezecla resultantes a 20°C

Ejemplo 5. Preparacién de CPTP en forma cristalina a partir
de alcohol isopropilico con Ciclo Térmico.

li4 el material crude a partir d= la
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rié lentamente a 40°C.
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un matraz Jde fondo redonds de 250 ml
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acdlar  de cabeza, termoacoplador y  una

ml) y DME (100 pl) parva proporcicnar una soluclidén amarilla

ds  =3to se agregd clorure da
cxalile a la mezcla, mientraz ze¢ mantiens la tewpsratura

. [e] - —~ L - - - - +
aprozimadansnte a 20°C. La wmszcla de reaccidn ze somastld A

(8]

ensayoc después de aproxzimadamentse 1 hora para determinar 31

la formaciédn del clovuro Acide de CPTP se completd. En un

segundo matraz de fondo redonds  de 250 ml eguipadoe con un

woacoplador y  linea de entrad

: de

W

)

jeno, s agregd Z-amineopivazina (2.09 g, 22.5 mol), THE

a

(50 ml) y piridina (24 ml). Se analizd esta solucidén para

agua. Loz contenidos Jde agua deben ser praferibhlasmentes debajo

de 0.02%. Sz agragd matiz molecular 4A zi =g nscesario par:

l_v
w

]
[

]}

ot
AN

remover €l agua de la solucidn. Cuando la scolucidn es

agregd un ecmbudo de adicidén de 125

=
)

ml al matra:z de fondo redond: y se cargd =1 embudo con
solucién de clovure del Acide CPTER. S& agrsgd por goteo la

solucidn de cloruro del Acido CPTP al segundo matraz de fondo
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con HCl acuosa (1 M, 50 ml) 2 vecss. Dezpuéds se lavd 1o
filtrado con NaHCO; acucsa saturade (50 ml). Se vemovid el
sclvente hajo vacio para proporcionar un acsite anaranjado.
El aceite anaranjado se redisclvid en 100 ml dJde EtOAc. ElL
EtOAc sz removid bajo vacio =i una caps acucsa estid vizible

Tid4 como 323 necesa

gque la disolucién del residuo con EtOAc (100 ml, 40°C)

proporciond  una solucidr

)

cualquicra de los s4lidos si es necesario. Se sembrd la
solucidén de BtOAc calentada a 40°C con cristalsz zembradoz de
CPTP. La mezcla sz anfrid con agitacidn para permitir al
v cristalizarse. S& puede recupsrar CETE

tir del licor madre. (Rendimiento:
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idn en polve de
rayos ¥ con un difractémetro Endeaver D4, equipadoe con una

fuante Culla (A = 1.54056 A) opsrande a 40 kv y 50 mA. La

etapa de 0.009° en 20 y una velocidad de exploracidn de 21.5

segundos  por etapa. Loz errores de desplazaniento de la
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proporcionads, las intensidades relativaz dz log picos de
difraccién puedsn variar Jdebido a orisntacionss pre
des como morfologia de cristal vy

cstén prasences, laz intensidadss del pico z2on alteradas,

crman cristales pusde variar ligeramsnts, Por
ejemplo, las posicicones del pico pusden cambiar dz2bido a una
variacién en la temperaturs, en la cual una muestra es
analizcada, dasplazamiento muestra. En 2l praesente casa, una

posicién del pico varia de 0.3, preferviblements 0.2 y mas

inegquivoca de la forma de cristal indicada.

picos mas prominentes.
Se racterizd 21 CPTP cristaline por un patrdn de

difraccién =n polve de rayos ¥ gue tisne picos distinguidos a

A de 11.5° y 19.0°. Un métode bien conocido vy
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aceptads para bisquada de formas de cristal =n la litsratura

1 nétods “Fink”, véass por &jemplo, Bigelow, W. and

=

U}

t

(L

Swmith, J.V. (1265). ASTM Spec. Tech. Publ., STP, 372, 54-389.

El nétodo Fink usa cunacro linzas mds  intenzas para la

blsgueda inicial seguide por las siguientes cuatro linsas ma

intenzas. Como 3 uza en esie documenta, el términe “pilcos
intenzoz” se& rvefiere a picos observados en &l aspectro,

eriblemante mayorez ¢ue 10% scbre 1la

linzz bhase De zcuerdo o 1

método Finl, 2n baze a las
intznsidadszs del pice, 2z2i como también a la posicidn
3

pico 10 la forma cristalins deseada de R=2-(4-
L ’

ciclopropansulfonil-fenil)-N-pirazin-2-i1-3-(tetrahidropiran-

>

-il

~—

-propiconamida pusde ser identificada por la prasencia de
picos a 11.5 +/- 0.1°, 17;1° +/- 0.1°, 19.0° +/- 0.1° y 26.6°
+/= 0.1° en 20; cuando 2l patrdn es obtenido de una fuente de
radiacién de cobre. La pressncia ds la
2-(4-ciclopropansulfonil-fenil)-N-pirazin-2-il-3-

tetrahidropiran-4-il) —propionamnida descada pusds ssr ademds
k 2 k j

2

1 patrén

0.1°, 16.5° +/- 0.1° y 20.7° +/- 0.1° &n 26; cuando
vente de radiacidn de cobre. Un
raccidén en polvo de
¥ de CPTP que se puede obtencer usando el procedimiento

ro22 un listado de 14 picos okservvados zn €l andl
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de difraccidn en polve de rayos ¥ descritce antericrmente.

1)

=

[)

Difracciédn el polvo de rayos ¥ (fuente ds radiacidn Culla, A =

1.54056 A) picos de €

Angulo 20 (£ 0.1°) Intensidad (%6)
9.4 36
11.5 87
12.5 26
15.0 38
16.5 38
17.1 51
18.4 15
19.0 100
20.7 31
21.9 19
23.4 21
23.8 25
24.8 20
26.6 63

NMR en Estado Sélido

MHz NME que opera a una frecuzncia de carbono de 100,622 MH:S

y equipado con una sonda Bruker 4 mm de resonancia doble
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largo con  polarizacién  cruczada  que  emplea dzsacoplada

CP en forma de H

D)
;
[

SPINALA4 (95.4 Wattsz) y un pulsoe ds nidclso
SAMP100. Los pardmetros de adgquisicién zon como sigue: 90°
v, r.f. amplitud de pulso de 2.0 ps, &l tismpo de
contacts =3 2.0 ms, tismpo de vepeticidn de pulso de 25 s,
frzcusncia MAS de 10 LkHz, amplitud Jdel espsctro de 30 kHz,

adaquizicidén ez 34 m el numero de exploracién
i) [

[1H

s

|_|
m
=
o
v
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m

2,187. Los cambios guimicos son refervenciados por adamantano

- e
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comprends picos referenciados a adamantina (& = 29.5 ppm) a 3
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8. R-2-(4d-ciclopropansulfonil-fenil)-N-pirazin-2-
il-3-(tztrahidropiran-4-il) ~propiconamids, caracteriz-ada

porque comprands R-2- (4-ciclopropansulfonil-£fenil)-N-pirazin-

Q
(w)
5
~
{0
=
[
(1
=
)
n]
Q,
il
D
1
o\
2,
(1)
I..J
viy
k
|
(D]
|
=N
|
Q
| o
Q
—
(&}
"21
_)
[
o
U]
[
H
I-h
)
3
| $.
|
[
=h
(K]
3
l_.l
l_l
|

cristalinea, de conformidad olaly] cualguiers de las

‘macéutica caracterizada

=
=

poigque comprends R-2-(4-ciclopropansulfonil-fenil)-N-pirazin-
2-i1-3-(tetrahidropiran-4-il) -propionamida de conformidad con

cualquicra de las reivindicacionss 1 a 8 y al menoz uno de
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PATENT COOPERATION TREATY RECEIVED
APR 2 6 20610
From the

INTERMATIONAL PRELIMIMARY EYAMIMING AUTHORITY ELILILLY AND COMPALY

Patent Division
PCT

ELI LILLY AND COMPANY
Patent Division

P.O. Box 6288 NOTIFICATION OF TRANSMITTAL OF
Indianapolis IN 46206-6288 _ THE INTERMATIONAL PRELIMINARY
ETATS-UNIS D'AMERIQUE REPORT ON PATENTABILITY
(PCT Rule 71.1)

Y w Date of mailing

.)M (dayMmonthyear) 15.04.2010
Applicant's or agent's fils refarence
X17841 IMPORTANT NOTIFICATION
intematicnal application He. Intennational filing date (daydnonthirear) Pricrity date (dayimonthiwsar)
PCTAIS2009/030241 ‘/ 07.01.2009 v 15.01.2008 v
Applicant

ELI LILLY AND COMPANY

1. The applicant is herahy notified that this International Preliminary Examining Authority transmits herewith the
international preliminary report on patentability and its annexes, if any, established on the international
application.

2. A copy of the report and its annexas, if any, ia being transmitted o the International Bur2au for
communication to all the elected Offices.

3. Where required by any cf the elected Offices, the International Bureau will prepare an English translation of
the report (but not of any anneyes) and will transmit such translation to those Offices.

4. REMINDER

The applicant must enter the national phase before each elected Office by parforming certain acts (filing
translations and paying national fees) within 30 months from the priority date (or later in some Offices)
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCTAB/301).

Where a translation of the international application must be fumished to an elected Office, that translation
must cordain a translation of any annexes to the intsrnational preliminary report on patentability. it is the
applicant's rasponsibility to prepare and furnish such translation directly to each elected Office concerned.

For furlher details on the applicable time limits and requirements f the slacted Nifices, s2e Volume Il of the
PCT Applicant's Guide.

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step
and industrial applicability dascribed in Article 33(2) to (4) merely serve the purposes of international
praliminary examnination and that "any Contracting State rmay apply additional or different criteria for the
purposes of deciding whather, in that Stata, the claimed inventions is patontable or not” (5ee also Article
27(5)). Such additional criteria may ralate, for example, to exemptions from patentability, requirements for
enabling disclosure, clarity and support for the claims.

tame and malling addreas of tha Intermational Authorized Oflicar s
prediminary examining authaority: a.r"“ e,
. 3
— = Europsan Patant Office Gallego, Antonio ; 0 ) %
@) D Tol, +43 93 23032102 5, J f
Fa: +19 89 7393 - 1165 o

Form PCTAPEA/416 (January 2004)




PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Atrticle 36 and Rule 70)

Applicant's or agent's file refarenc

gy e e e FOR FURTHER ACTION Sae Form POTIPEA1G
17841

Intemational application Mo, Intnational filing Jale (Jaydnanihiaar) Pricrity date (day.fnonihgoar)
PCTAS2009/030241 07.01.2009 15.01.2008

Intarnational Patsnt Classifization (IPC) or natiznal clagsification and IPC

INV. A61K31/497

Applicant
ELI LILLY AND COMPANY

1. This report is the intemational praliminary examination repon, establisted by this Intemational Preliminary Examining
Authority under Article 35 and transmitted to the applicant according to Anticle 36.
2. This REPORT consiste of a total of 5 sheets, including this cover shaet.
3. This reportis alzo accornpanied by AHNEXES, comprising:
a. B sent to the applicant and to the International Bureau) a 1atal of 2 shasts, as follows:
sheets of the daescripticn, claims andér drawingz which have been amended and are the basis of this report
andbr sheeats containing rectifications authorized by this Authority (2ee Rule 70.16 and Section 607 of the
Adrninistrative Instiuctions).
[0 sheets which supersede earlier sheets, but which this Authority considers contain an amendmant that goes

bayond tha disclosure in the international application as filed, as indicated in item 4 of Box No. | and the
Supplzmental Box.

b. (] (sent to the Intemational Bureau anly) a total »f (indicate type and number of electronic carrier(s)) , containing a
sequence listing, in electronic form only, s indicated in the Suppiemental Bax Relating 1o Sequance Listing (see
paragraph 3bis of Annex C of the Administrative Instructions).

4. This raport containg indications relating to the following items:

Box No. | Basis of the report

Box No.ll  Priority

Box Mo. il Non-astablishment of opinian with regard to novelty, inventive stap and industrial applicability
Box No. IV Lack of unity of invention

Box Mo.V  Reasined statemeant under Ariicle 35(2) with regard to novally, inventive step or industrial
applicability; citations and e¥planations supporting such statament

BOOOR

O BoxNo. VI Certain dosuments aited
O Box to. VIl Cerain datects in the intamational applicatian
[ BoxMa. VIl Cartain observalions on the intarnational application
Dt of submissien of he demand Datz of complation of this repaont
2009-11-11 16.04.2010
Harne and mailing address of tha intsrmational Authorized ofier o
preliminary axamining authority: Pt
— Europaan Patant Office 4 Q'A,
D-30232 Munich Lewis, Sara i _0) ;
Tel. +42 39 2393 - 0 A &
—_— . Fax: 46 85 2300 - 4465 Talaphons (4. +49 85 2353-2837 et s

Form PCTAPEA/ 343 (Cover Sheet) (July 2003)




INTERNATIONAL PRELIMINARY REPORT Intarnational application No.
ON PATENTABILITY PCTAIS2009030241

Box No.l Basis of the report

1. With regard to the language, this report is based on
B the international application in the language in which it was filed
0 atranslation of the international application into , which is the language

of a translation furnished for the purposes of:

O international s2arch (under Rules 12.3(a) and 23.1(b))
O publication of the intarnational application (undzr Rula 12.4(a))
O intarnational preliminary examination (under Rules £5.2(a) andfr £5.3(a))

2. Wiih regard to the elements* of the international application, this raport is based on (replacement sheats which
have baen furnished 0 the receiving Office in response to an invitation under Article 14 are raferrad to in this
report as "originally filad” and are not annexed to this raport):

Description, Pages
1-19 as originally filed

Claims, Numbers
1-11 filed with the demand for preliminary international examination

Orawings, Figures
1-3 as originatly filed

a sequence listing - see Supplernental Box Relating to Sequence Listing.

3. B The amendmenis have resulted in the cancellation of:

O the description, pages

™ the claims, Nos. 12-15

O the drawings, sheetsfigs

O the sequence listing (specifyk

O any table(s) relaled to sequence listing (specify):

4. O This report has been establishad as if (some of) the amendments annexed to this report and listed below
had not been made, since they have been considered to go beyond the disclasure as filed, as indicated in the
Supplemsntal Box (Rule 70.2(c)).

(0 the description, pages

{0 the claims, Nos.

O the drawings, sheetsfigs

0 the sequence listing (specify):

5. [0 This opinion has been astablished taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rufe 70.2 ().

6. 0 Supplemeniary international search report(s) from Authority(ies)  have been raceived and taken into
account in drawing up this report (Rule 45bis.8(b) and (c)).

Form PCTAPEA/ 409 (July 2009)




INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTAUS2009/030241

Box No.V Reasoned statement under Article 35(2) with regard to novelty, inventlve step or industrial
applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-11
No: Claims

Inventive step (IS) Yes: Claims 1-11
No: Claims

Industriat applicability (1A) Yas: Claims 1-11
No: Claims

2. Citations and explanations (Rule 70.7):

see separate sheet

Form PCTAPEA/409 (July 2009)




REPORT ON PATENTABILITY

INTERNATIONAL PRELIMINARY International application No. q(/g
(SEPARATE SHEET) PCT/US2009/030241

Beltem V

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

1 Reference is made to the following documents:
D1 WO 2006/016178 A (PROSIDION LTD [GB]; BRINER PAUL HOWARD
[GB]; FYFE MATTHEW COLIN THOR [) 16 February 2006
D2 WO 2004/072031 A (OSI PHARM INC [US]; FYFE MATTHEW COLIN

THOR [GB]; GARDNER LISA SARAH [) 26 August 2004

D3 WO 2007/051845 A (PROSIDION LTD [GB); FYFE MATTHEW COLIN
THOR [GB]; PROCTOR MARTIN JAMES) 10 May 2007

2 Novelty

D1 discloses an enantioselective process for the preparation of R-2-(4-
cyclopropanesulfonylphenyl)-N-pyrazin-2-yt-3-(tetrahydropyran-4-yl)-
propionamide (CPTP) which is isolated in amorphous form. The
corresponding (2R)-propionic acid is used for the treatment of hyperglycaemia
and diabetes. The current application differs from example 3 of D1 as CPTP is
isolated in crystalline form.

D2 discloses tricyclo substituted amide compounds, including CPTP
(examples 32 and 98), for the treatment of hyperglycaemia and diabetes. The
current application differs from D2 as CPTP is prepared by a different process
and D2 does not disclose whether examples 32 and 98 are isolated in
crystalline form.

D3 discloses tricyclo substituted amide compounds for the treatment of
hyperglyca2mia and diabetes. The compounds of D3 differ from CPTP on
account of the substitution of the pyrazine ring.

Thus the subject matter of claims 1-11 maets the requirements of novelty
pursuant to Article 33(2) PCT.

3 Inventive step

The current application discloses a crystalline: form of CPTP. The closast prior
art for the assessment of inventive step is D1 and discloses the amorphous
form of CPTP for the same use. The technical problem underlying the cuirent
application, vis-a-vis the closest prior art D1, is to isolate crystalline forms of
CPTP for use in the treatment hyparglycaemia and diabetes. The difference
between the current application and D1 lies in the isolation of CPTP in
crystalline form.

Form PCT/Sepavate Shaet/98 (Shaet 1) (EFD-April 2005)




INTERNATIONAL PRELIMINARY International application No.
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/US2009/030241

The biological activity of CPTP depends primarily on its molecular structure.
The skilled person would thus expect that all polymorphs of CPTP possess
activity as glucokinase activators. From common general knowledge it is
known that the systematic investigation of a compound to determine whether it
is prone to polymorphism is routine practice in the pharmaceutical industry. It
is also known methods for screening polymorphs are well known in the art.
Furtherrnore it is known that crystalline forms are more stable than amorphous
forms.

The skilled person being interested in the therapeutic application of CPTP
would thus routinely screen for polymorphs of CPTP. If such routine work
yields a polymorph, then its provision is an obvious solution to the problem
defined above. In the absence of any substantiated unexpected property for
the claimed CPTP, which is relevant for its technical application, no inventive
step can be acknowledged for the subject-matter of claims 1-11 (Article 33(1)
and (3) PCT).

Form POT/Zoparaty Shzet/409 (Thast 2) (EPD-April 2005)
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What is claimed is:

1. R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-
yD-propionamide in crystalline form characterized by an X-ray powder diffraction pattern
obtained from a CuKa source (A=1.53056 A) which comprises peaks at:

5 a) 11.5° and 19.0° +/- 0.1° in 26; or
b) 11.5°,17.1%,19.0°, and 26.6° +/- 0.1° in 26; or
¢)11.5°,17.1°,19.0°, 26.6°, 9.4°, 15.0, 16.5°, and 20.7° +/- 0.1° in 20.

2. R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-
10 yl)-propionamide in crystalline form characterized by a solid state NMR pattem which
comprises peaks referenced to adamantine (& = 29.5 ppm) at &:
a) 172.8, 49.7, and 43.5 +/- 0.1 ppm; or
b) 172.8, 49.7, 43.5, 144.7 and 140.2 +/- 0.1 ppm; or
c) 172.8,49.7,43.5, 144.7, 140.2, 6.5 and 5.6 +/- 0.1 ppm.
15
3. R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-
yl)-propionamide in crystalline form characterized by at least one of the following:
a) an X-ray powder diffraction pattern which comprises intense peaks at 11.5° :md
19.0° +/- 0.1° in 20 obtained from a CuKa source (A=1.54056 X): or
20 b) an onset of melting using differential scanning calorimetey of 156 +/- 3 °C; or
¢) asolid state NMR pattern which comprises peaks at § 172.8, 49.7, and 43.5 +/-
0.1 ppm refercnced to ademantine (§ = 29.5 ppm).

r 4. R-2-(3-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-
25  yl)-propionamide comprising substantially pure crystalline R-2-(4-cyclopropanesulphonyl-
pheny-N-pyrazin-2-yl-3-(ewahydropyran-4-yl)-propionamide according to any of clajms 1
to 3.

s R-2-(4-cyclopropanesulphonyl-phenyl)-V-pyrazin-2-yl-3-(teirahydropyran-4-
30 yD-propionamide comprising greater than 95% w/w of the crystalline R-2-(4-
cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(teirihydropyran-4-yl)-propionamide

according to any of claims 1 to 4.

AMENDED $
.«ir.r:lvw-.l atthe EPO «n Mav 11, 2009 20:50:°3, Page [5rjf E,D SHEET ‘
. 11/11/2009 |
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6. A pharmaceutically composition comprising R-2-(4-cyclopropanesulphonyl-
phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide according to any one of
claims 1 to 4 and at least one other anti-diabetic agent or anti-hyperglycemic agent.

5 7. A pharmaceutical composition comprising R-2-(4-cy¢lopropancsulphonyl-
pheny!)-N-pyrazin-2-y1-3-(tetrahydropyran-3-yl)-propionamide aceording any one of claims

1 to 4 and at least one of a pharmaceutically acceptable: carrier, excipient, or diluent.

8. Use of R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
10 (tetrahydropyran-4-yl)-propionamide according to any one of claims 1 to 4 for the
manufacture of a medicament for the prevention of hyperglycemia,

0. Use of R-2-(4-cyclopropancsulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-3-yl)-propionamide according to any one of claims 1 to 4 for the
15 manufacture of a medicament for the treatment of diabetes or hyperglycemia,

10.  R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-3-
yl)-propionamide according to any one of claims 1 to 4 for use in therapy.

20 11.  R-2-(4-cyclopropanesulphonyi-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-
yl)-propionamide according to any one of claims 1 to 4 for use in the treatment of diabetes or
hyperglycemia.

AMENDED SHEET

Rgz.aived at the EPO an Naov 1, 2009 20:50:23. Page 15 of 16
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To:

ELI LILLY AND ZOMBANY ’
AtEn. Myers, Jamz: E‘v//
Patent Di
P.0., Rox

14
ision

DI

Indianspelis IN 46
ETATZ-UNIS D/ AMERIQUE

RECEIVED

PCT r 100

NOTIFICATION OF TRANSMITTAROF C.OMF ANy

THE INTERNATIONAL SEARCH RERPORTDAND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing

(day/monthiyear) 0R/04/2009

Applicant's or agent's file referancs
yd
X17841 v

FOR FURTHER ACTION Sei paragraphs 1 and 4 balow

Internaticnal application No.

ECT/UI32004/03024)

Intzmiational filing date

/f ) - ‘. « P
(day/month/year) 07/0172009 /

Applicant

ELI LILLY AND COMPAENY

Intarnaticnal Search Report.

4, Reminders

1. Eﬂ Tha applicant I3 harsby notifisd that the intarnational ssarch report and the written apinion of the Intsmationat Saarching
Austhority have baen astablishizd ard ars transmittsd harewith,

Filing of amendments and statement under Article 19:
The applicant I3 entitizd, if he g6 wishas, to amend the Slaims of e Internaiional Application (ses Rulks 46):
When? The time limit for filing such amandments is normally twe months fiam the Jata of iransmitial of the

Where? Directly to the International Bureau of WIPQ, 34 chemin das Colombettes
1211 Genova &0, Switzanand, Faszimils No.: (41-22) 328.82.70
For more delailed instructions, s:& tha notzs on the azcompanying shset.

2. [ ] The applicant is hersby notifisd th3t n international search repont will bs #stablizhed and that the dadaration under
Article 17(2)(a) to hat effsct and the writtan opinion of the Internaticnal Saarching Authority ar: fransmitted hatewith.
3 D With regard to the protest againat payment of (an) additional fes(s) under Rulé 40.2, the applicant Is nolifled that:

(] e protest togatrer with the dezision thareon has bean transmitied (o the Intemational Buraau together with the
applicant’s requast to forward the texts of bath the protest and the decision thereon to the dazignated Offices.

(] no decision has tsen mads yst an thi pretest; the applicant will b3 notified 55 5350 az a desision Is made.

Shortly after the expiration of 18 menths from the priority Jatz, the Internatiznal agglication will ba publishsd by the
Intarnational Bureay. If tha spplicant wizhes o avoid o posteone publication, 4 notics of withdrawal of the intsraticnal

application, or of the prionity daim, must react the International Bureau as providsd In Rulgs 30bis. 1 and 900453, raspaclively,
befors the complelion of tha tachnical praparations for intamational putlication.

The applicant may submit comments on an informal basis on the writken cpinton of thi Internaticnal Ssarching Autharity to the
Intzrmatiangl Burgan. The Internaticonal Bureau will send a copy of such commants 12 all 3asignated Oificas unlass an
international preliminary s<amination report has besn or 13 1o be established. Thase comments woukd algo be mads avallable to
e putllc but not before the expiration of 20 months fiom the priohty dak,

Within 19 months from the prizrty dabe, but only in respact of some dasignated Offices, a demand for intsmational praliminary
exarmination must ba filed if the applicant wishes o pIstpore the entry into the nationa! phase until 30 months from the pricrity
date (in 3ome Olfices even later); ctherwiss, the applizant must, within 20 months from the pricrity dats, parform the préscribed
acts for entry inte the national phass biafore those designated Officas.

In regpect of othar 92 Hgnated Dffices, the tima limit of 30 months (O latar) will apply even if na demand I35 filed within 19
months.

Sea the Annes o Form PCT/AEY201 and, for detalls akout the applicaoks dme limits, Offlos by Oilics, see the PCT Applicant’s
Guita, Valume I, National Chiaptars and the WIPO Internst sita.

Manz and malling address of the Intsraaticaal Szarching Auinority

Autharizad offizer

Isabelle Louwbart
Tel. (+21-70) 340-Z040, Tx. 31 G651 spo ni,

T\ Eurcpaan Patent Office, P.B. €818 Patantiaan 2
Q) NL=2Z80 HV Rijawijk
Fav: (+31-70) 340-3016

Form POTASASZON (Outobar 200E)

(See notas on accompanying sheet)



NOTES TO FORM PCT/ISA/220

Thasa Hotas are intandid 10 give the basig Instrucitons concerning the flling of amendments under articls 19. Tha @
Notes are based on the requirements of the. Patent Cocperation Traaty, the Regulations and the Administratve Instnuctions

under that Trzaty. In ¢ase of discrapancy betwaen thass Motes and those raquirements, the latier ars applicatle. For mora

detailed intormation, 52 abio the PCT Agplicant's Guide, a publication of WIFQ.

In thaga Hotes, “Article”, *Rule®, and "Seclion® refer 1o e provisions of the PST, the PCT Regutaions and the PCT
Adminigtrative Ingtructiong, réspactively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having ressivad the intemnational saarch repant and the written opinion of the Intsmatienal
Saarching Autharity, one opporisnity 1o amand the lams of the Intarnational applization. 1t should howsver b emphasizad
that, since all parts of the intamational applicaton (Gaimsdesiription and drawings) may b2 amandsd during the
intarnational prefiminary examinaticon procedurs, thans is usually no nesd to fil: amasndmsnts of the claims under Article 19
eviept whare, 2.9. the applicant wants the latiar to b3 publizhed for e pumpasss of provizional protaction of has ancther
reason tor amending the claims tedors international puklieation. Furthermors, it should be emprasized that provisional
protechon is availabls in come Statas only (see FCOT Applizant's Suida, Volums VA, Annevas B and B2),

The attention of the applicant ik drawn 10 the fact that amandments 1o the daims under Ariclz 12 are not alldwed whare
the International Szarching Autherity has destared, under Article 17(2), that oo intsrational 2earch report woult be
edtablizhed (3ee FCT Applicant's Guide, Voluma /A, paragraph 299).

What parts of the international application may be amesnded?

Undar Article 19, only the: ¢laims may ba ansndsd.

During the Intarnational phase, the claims may also be amendzd (o further amended) under Asticle 34 batare the
Intsrnational Preliminary Examining Autherlty, The dezcrption and drawirgs may only b& amended under

Artcle 24 et the Intarmatonal Examining Authonty.

Upon antry Into the national phags, all pants of the intermational applicatin may be amendsd undzr Article 29 or,
whiore applicable, Article 41,

When? Within 2 montie from the Jate of ransmittal of tha intemational search repant o 16 months from the priarity date,
whichavar tima limit expires bater, it shookd ba nated, howaver, that the amandments will be Sonsidérsd a3 having
basn recaivied on time if hey are reselved by the Insrnationsl Burgay aftsr the sypiration of the applicable tima
lirnit but Letare the campbation of the tohnical preparatns 6 Intzrnalisnal publication (Rule 4€.1).

Where not to file the amendments?

Tha améndmentz may only be filed with the Intemational Bureau and not with tha recaiving Office or the
Internaticnal Ssarching Authority (Fule 36.2). '

Whera a demand for international pesliminary asamination has been/is filed, ses below,

How? Eithar by cancelling one or morg énlirg claims, by adding one or more naw claime or by amending the tact of one
or morg of the claims as filad,

A replacement shest must be aubmitted far each sheat of the claims which, cn account of an amendment of
amandments, differs from the sheat onginally filed.

All tha clalms appearing on 2 replacement sheet must b2 numbered in Arabic numerals. Where a claim 13
canceted, no renumtarning of the other Slaims is required. In all cazes whare dlalms are rénumbérad, they must G2
renumbenzd Consscutivaly (Section 205(b)).

The amendmoents must be made in the language in which the intemational application is to bo published.

What documents must/may accompany the amendments?
Letter (Section 205(b)):
Tha amandmeants must B3 submitted with a lettar.

The dastter will not Le published with he intemational apehication and the amended clalms. It should not e
confuzed with the "Sdatament undar Arlicle 19(1) (se: blow, undar "Slatament undsr Arlicka 13(1)").

The letter must be in English or French, at the choice of the applicant. Howover, if the language of the
intermational application is English, the letter must be in English; if the language of the international application
Is French, the letter must be in French.

Moteg to Form FCT/ISAZZ0 (first shaat) (Tuoteber 2008)




NOTES TO FORM PCT/ISA/220 (continued)

The [edter muslindicats ths Aiffsrences bahwesn ihe clalmes as filed and e claims a5 amanded. It must, In
particular, indi:ate, in scnnaction with each claim appearing in the intarmational application (it being undsrztoc
that idantical indications concarning Several claims may be grouped), whether

(i) the claint is unchanged;

() the damis cancallxd;

(i) the daim is new;

(iv) the dlaim replacas one or more claime as filsd;

(v) tha dlaim 13 the re3ult of the division of & ¢laim ag filed.

The following examples iflustrate the manner in which amendnients must be explained in the
accompanying letter:

1. [Whars originaly thare were 4% ulalms and after amendment of soma claims thers are £1):
*Claima 1 to 2%, 31, 332, 34, 35, 37 to 48 r~£l|d\.6d by amended vlaims taaring the <ame numbers;
claimg 30, 22 aruJ 36 unchanged; new claims: 43 12 61 added.”

2. [Wheara orlginally there wars 15 dlaimg and afier amendmeant of sll daims there 4 11):
"Claims 110 18 replacad by amendad claims 1 to 11.°
2. [Where onginally there wers 14 claims and the amenidments ¢onsist in cancelling 2ome clams and in adding
new claims):
*Claims 1 t3 € and 14 unchangad; slams 13 cancalhzd; nesw dalms 15, 16 and 17 added.” or
*Claims 7 1912 cancalled; naw claims 15 1t and 17 addad; all other | I.:sm; unchangad.”
4. [Whers various kinds of amerdments ans madaj:

*Claims 1-10 unchanged; claims 110 13, 18 and 13 cancalied; claims 14, 15 and 1€ repl ced by amandied
claim 14; claim 17 subdivided intd amendsd claims 15, 16 and 17; naw claims 20 and 21 added.”

"Statement under article 19(1)" (Rule 4€.4)

The amendments may be accompaniad by & statemiant g«plaining the amendmants and indicating any impact
that such ameandmeniz might hawve on the descripiion and thi drawings (which cannot e amendad undsr Articke 19(1)).

The statzment will b published with the intarnational application and the anwnded claims.
It must be in tho language in which the international application Is to be published.
1 w3t b bnsd, it ascasding 260 words it in Enghsh ar if tranzlatzd into Englizh.

1t should not be confused with and 3985 nat replace the lattar indicating the diffsrences batwean the Slaims as filsd
and as amendsd. It must be filed on a separate sheat and must baodantified as such by 3 heading, prefarably by
using the words 'Slalement under Articls 19(1)."

It may not conbain any disparaging Cormmsnts on the internatiznal search report of the relavancs of cltations
. contained in that reporl. Raference ta citations, relevant tD a given <laim, containgd in the intarnational 32arch
rapart may ba mads only in connastion with &n amendmasnt of that claim.

Concoquenco if a demand for international preliminary oxamination has already been filed

K, &t the time of filing any amandments and any accompanying statement, undzr Anticls 19, a demand for
international prefiminary examination has aready baen ubmitted, the applicant must preferably, at the time of
filing the amandments (and any statement ) with the Intzrnaticnal Burgau, als) fllz with the International
Preliminary Examuning Autharity a copy of such amendments (and of any statemant) and, whare required, a
tranziztion of such amandments tor the procedure beftrs that Authority (gee Rules S2.3a) and 62.2, first
sEmenca). Fod further information, 26 s Motes o the demand form (PCT/IPEAINT).

If & demand for intamational preiminary examinatisn (s mad3, the written cpinlon of the Intarnational Ssarching
Authority will, @<cept in cenalin casas whiare tha International Praliminary Examining Authority did not act as
Internationat Searching Autority and whers it hag noliiied the Internationzl Bureau under Rule €8.1bis(b), be
congldersd to t-= a writisn spicn of the International Preliminary Examining Autharity, If 3 demand is made, the
applicant may submit to the Intemational Preiminary Examining Authorlty & raply 15 thé writtan opinion together,
wheré appropriate, with amendments Lafors the sxpiration of 2 months from the Jdate of mailing of Form
FCTASAZZ0 or bajore tha e<piration of 22 manths from the priority Jats, whichevar expirgs latar (Rula 43bis.1(c)).
/

Consequence with regard to translation of the international application for entry into the national phaso

Thz applicant’s allention is drawn t3 ha fact thal, upor antry into the national phas, & wanglation of tha Claime 33
amancksd undsr Articld 19 may have to be furniched 12 the designated/alectsd Offices, Instaad of, or in addition to,
the translation of the: claims as filed.

For furtnzr deiails on the requirements of gach designaisdilecied Office, see the PCT Applicant’s Guida,
Volume 1.

Motag 1 Form PCT/ASAZI (ssuond shest) (Tatober 2O0E)
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X WO 2006/016172 A (PROSIDION LTD [GB]; 1-15
- BRINER PAUL HOWARD [GB]; FYFE MATTHEW
COLIN THOR [)
16 February 2006 (2006-02-16)
cited in the application
page 14; example 3
X WO 2004/072031 A (0OSI PHARM INC [US]; FYFE 1-15
' MATTHEW COLIN THOR [GB]; GARDNER LISA
SARAH [) 26 August 2004 (2004-08-26)
cited in the application
pages 52,62; examples 32,98
A WO 2007/051845 A (PROSIDION LTD [GB]; FYFE 1-15
MATTHEW COLIN THOR [GB]; PROCTOR MARTIN
JAMES) 10 May 2007 (2007-05-10)
page 16; exampie 1
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fillng date
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which I citad 1 osiabilsh the publication dats of another
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0" dncumient sefzrng 1o an eral disclosire, uss, o¥ibilion of
other means

*F* documsnt published friar 15 the Intemationsl fling dats but
latar than tha priority dats clalmed

St priority date and it in conflict with the - 2pplication but
ltodd 1 unde rstand the prindpls or the oy anderying the
Invention

*M* document of parlcular rolevancs; the Aalmed Ihwention
cannat bz cansidored novel or cannot be conzkered 1o
Invelve G Inventive 2tep wien the docoment ts taken alona

“v* document of paricular relavancs; the dsimed Inventlon
cannat bo cangldared to Invelve an Inventive step whan tha
Jecuniant smiblnesd whih one or mare sther UGk dacu-
Im\i}{:!s:. l:;tubh combinatl sn blng obvicus t & parzon stilled
n th art, .
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International application No

PCT/US2009/030241
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clted In search report cate mismber(s) data
WO 2006016172 A - 16~-02-2006  EP 1772673 Al 02-05-2007
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JP 2006517590 T 27-07-2006
KR 20060058049 A 29-05-2006
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SI 1594867 T1 31-10-2008
WO 2007051845 A 10-05-2007 AU 2006310474 Al 10-05-2007
CA 2626475 Al 10~-05-2007
EP 1948644 Al 30-07-2008
US 2009005391 Al 01-01-2009
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PATENT COOPERATION TREATY

From the

INTERUATICHAL SEARCHING AUTHORITY

To:

see form PCTASAZ20

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)
151/
Date of mailing /- ‘7}@ b—;ﬂg——

(Jayrmonthi'ear)  see form PUTASALI0 (secand sheet)

%1084

Apphcants or agent's file rafsrence

see form PCTASA220

Internaticnal apphicaton He

PCTAISZ008030241

FOR FURTHER ACTION

Seq paragraph 2 belaw
Internatianal fiing date (Jaydnonthsear) Prisnty date (daymonthdcar)
07.01.2003 15.01.2008

Intsrnational Pateni Slassifizaton (IPC) or £tk natonal classifization and IPG

V. AGTE31497 CO7DI05/12 AGTP310

Applicant
ELILILLY AND COMPANY

2.  FURTHER ACTION

will not ba so considersd.

whichaver expires later.

g

1. This opinion contains indications ralating to the following items:

M BowMNo. | Rasis of the opinion

O Box Na. Il Prionty

O BoxNo. Il Mon-aztabishment =f opinion with regard to nevelty, inventive step and industrial applicability

O BoxMa IV Lack of unity of inventizn

B Bo:Mo V. Reazanzd statement under Ruls 334is.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citabons and explanations supporting such statzment

0 eex Mz VI Ceran documents sited

B o Mo, VI Gertain defssts in the international applization

B2 Box Mo VN Certain absarvations on the intsrnational zpplicaticn

If a demand for international preliminary sxaminaton iz made, this apinion will usually be econsiderad to be a
written opinion of the internaticnal Preliminary Examining Autharity ("IPEA") &xcept that this daes not apply whaera
the applicant chooses an Authority other than this one to be the IPEA and the chasan IPEA has notifed the
International Bureau undar Ruls 66.16i3(b) that written opinions of thic International Szarching Authority

If this opinion iz, as provided above, considerad to be 2 written spinion of the IPEA, the agplicant is invit2d to
submit to the IPEA a writtzn raply together, wher: appropriats, with zmandments, before the sxpiration of 3 menths
from the date of mahing of Form PCTAS 8220 or befire the expiration of 22 monibis from the priority dats,

For further optizns, see Form FOTASA/Z20.

For further details, see notas ta Form FCTASAZZO,

Iame and maiing address of the ISA-

g) Eurcpean Patznt Office

D-80292 Munich
Tel +3289 2329 -0

Fax: +43 83 2393 - 4365

Date <1 sompletion of Authonzzd Sifizer "
this opiricn S
& %
see form i ) i‘
Swe H
FCTASAZIG Lewis, Sara 3 .o) ¢
Telephans Mo 15 83 2395-0837 e ||

Form POTASALZAT (Cover Shaest) (Apnl 2005)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2009/030241
|

v

Box No.| Basis of the opinion

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

O atranslation of the international application into , which is the language of a translation furnished for the
purposas of international search (Rules 12.3(a) and 23.1 (b)).

2. O Thnis opinion has bazn zstablished taking into account the rectification of an obvious mistake authorized
by or notifiad 1o this Authority under Ruls 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimad invention, this opinion has been establishzd on the basis of:

a. type of material:
O asequence listing
O table(s) ralated to the sequeance listing
b. format of material:
O on paper
O in glectronic form
c. time of filingfurnishing:
O contained in the international application as filed.
O filed together with the international application in electronic form.
O furnished subsequently to this Authority for the purposes of search.

4. O in addition, in the case thal more than one version or copy of a sequence listing andlor table relating thereto
has been filed or furnishad, the required statements that the information in the subsequent or additional
copies is identical to that in th application as filed or do=s not go beyond the application as filed, as
appropriate, were furnished.

5. Additional comments:

Form POTAZA 267 (Apnl 2007)



WRITTEN OPINION OF THE International application No @
INTERNATIONAL SEARCHING AUTHORITY PCTAUS2009/030241

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 1-15
No: Claims
Invantive step (IS) Yes: Claims
No: Claims 1-1%
Industrial applicability (1A) Yes: Claims 1-15
No: Claims

2. Citations and explanations

see separate sheet

Box No. VIl Certain defects in the international application

The following defects in the form or contants of the international application have been noted:

see separate sheet

Box No. Vill Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supportzd by the description, are made:

see separate sheet

Form POTASA/ 237 (April 2007)



INTERNATIONAL SEARCHING

WRITTEN OPINION OF THE International application NO.K
AUTHORITY (SEPARATE SHEET) PCT/US2009/030241

30 March 2009Re Item V
Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1. Relevant prior art is provided by:

D1: WO 2006/016178 A (PROSIDION LTD; BRINER ET AL.) 16 February 2006
D2: WO 2004/072031 A (OSI PHARM INC; FYFE ET AL.) 26 August 2004

D3: WO 2007/051845 A (PROSIDION LTD; FYFE ET AL.) 10 May 2007

2. Novelty

D1 discloses an enantioselective process for the preparation of R-2-(4-
cyclopropanesulfonylphenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide
(CPTP) which is isolated as a brown oil. The corresponding (2R)-propionic acid is
used for the treatment of hyperglycaemia and diabetes. Example 3 of D1 differs
from the current application as does not disclose isolation of the product in solid
form.

D2 discloses tricyclo substituted amide compounds, including CPTP, for the
treatment of hyperglycaemia and diabetes. Examples 32 and 98 of D2 differ from
the current application as they do not disclose whether they are isolated in solid
form.

D3 discloses tricyclo substituted amide compounds for the treatment of
hyperglycaemia and diabetes. The compounds of D3 differ from CPTP on account
of the substitution of the pyrazine ring.

Thus the subject matter of claims 1-15 meets the requirements of novelty
pursuant to Article 33(2) PCT.

3. Inventive step
The technical problem underlying the current application, vis-a-vis the closest prior
art D1, is to isolate crystalline forms of CPTP, for uge in the treatment

hyperglycaemia and diabetes. A polymorph can only be inventive against known
forms if it demonstrates a qualitative or quantitative improvement vis-a-vis the prior

Form POTASA/ZIT (2 sparale Shest) (Shost 1) (EPC-April 200%)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2009/030241

art. The applicant identifies on page 1, lines 23-26, the problems associated with
the amorphous form of CPTP, namely limited thermal stability and hygroscopicity
at ambient temperature. However the applicant does not demonstrate any
advantages of the form disclosed in the current application over the prior art
therefore the subject-matter of claims 1-15 does not involve an inventive step

~ (Article 33(1) and (3) PCT).

The Applicant should demonstrate that the problem underlying the current
application has in fact been solved. In order to be fully convincing any comparative
tests used to demonstrate this must be carried out against the structurally closest
prior art.

Re Item Vii
Certain defects in the international application

1. All references e.g. on page 4, lines 29-30 to "not restricted to" should be deleted
(Art 6 PCT).

2. The reference e.g. on page 9, line 2 to "non-limiting" should be deleted (Art 6
PCT).

Re item VIil
Certain observations on the international application

1. Claims 2 and 3 depend on claim 1 and give additional XRD peaks for CPTP.
Claims 2 and 3 are not preferred embodiments of claim 1 in the sense of Rule 6.4
PCT but instead claim CPTP several times using different parameters. The
aforementioned claims therefore do not meet the requirements of Article 6 as they
are neither concise nor clear. The same applies to claims 4-7.

2. The definition of crystalline form of CPTP as "substantially pure" and "comprising
greater than 95% of the crystalline form...according to claims 1 to 8" renders the
meaning of claim 1 unclear and therefore does not meet the requirements of
Article 6.

Form PCTASA/2EY (2zparate Shet) (Shest 2) (EPI-Apnl 2005)



SUPERINTENDLNCIA DE INDUSTRIAY COMLRCIO

: 2
Industria y Comercio |I‘I|I||I“
SUPERINTENDENCIA

62- -000

' Fecha: 2010 07 29 17.10 27 Dep zozo DIR NULVASCR
PATENTE DE INVENCION D MODE! v, 11 PATENTEIVII Lve: 379 FASENACIONALII
Act. 411 PRESENTACION Folios: 109

Indizacidn que se solicita una patenta.
Datos de identificacidn del salicitant= o de 3 persona que presenta |3 salicitud
Descripeidn de la invencidn

Dibujas de ser astos pertinentes

OO0

Comprobants dz pago de las tasas establaecidas (De ser &l caso formato de descuento)

Completa D Incomplata L—__‘

PATENTE DE INVENCION PCT I___J MODELO DE UTILIDAD PCT D Art.33 Decisién 486/00, Circular Unica

Indicaciin que se solicita una PCT

Capia de la solicitud en espafiol, tal como fue presentada inicialmente (capitulo dzscriptivo,
reivindicatario, resumesn)

Dibujos de ser astos pertinentas

HiNENEN

Comprobantz de pago de las tasas establecidas (de ser &l caso formato de descuentd)

Campleta [:] Incomplata I:‘

DISENO INDUSTRIAL [ ] (Art. 118 Decision 486/00)
I:I Indicacidn qus & solicita Diseito industrial
|:| Datonz de identificacidn del solicitants o de la persona que presenta la solicitud
I:l Fepresentaciin grafica y fotografica del Dizefio industrial 0 muzstra del material que incorpora =l
disefio

D Comprobante de pago de las tasas establecidas

Completa I:] Incompleta I:l

ESQUEMA DE TRAZADO | | (Art. 92 Decision 486/00)

Indicacién que 3& solicita un eaquema de trazadao
Datos de identificacidn del solicitants o de la persona que prasanta la solicitud
Pepresentacian grafica de un esquema de trazado

Comprobante de pago de las tasas establecidas

Complata D Incomplata D

Ooon
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SN e .
o Industria y Comercio
CUPERIMTEMDEGRCHEA
Bogota D.C.,
2020
Doctor(a)
QLARTE SARCIA CLRLOS PEVHALDOD
Apoderadala) y/o Fepresentants de

ELILILLY AMD COMPAN'Y

PEFEFRENCIA Fadicacitn Ho. 10 0926R2
Solicitud internacional PiZTIS 20000241
Fecha inicio fase nacional  15/08/2010)

Tramite 11

Evento 279

Actuacién 430

Oficio No. _&J_ ] 6 6 J.

LY M

Como rezuliado del examen de forma, realizado con fundamenta en &l arliculy 29 e la Decizidn 436 de la
Comizion de la Comunidad Ancina, arliculo 27 del Tratade de Tooparacion en Materia de Patentes (PCT), regla
51 biz del Feglamants y Circular Dnica de 1a 2uparintendancia de Industiia y Comarcia, sé be Gomunica qua:
1. Ho abstante al haber presentads de manera coracta el documents de cezidn ds 103 inventores al solicitante;
s3la oficina requiers aclaracion del nembre de los inventorzs (egundc inventor), por cuants difisrsn en la
publicacin irdermacional y en & documents de cesion aportads con la solicitud, con ko consignads en &l petitorio

fase nacional.

En cumnplimisnts de 1o dispuesta por el articuls 39 de la Decisidn 428, s& e requisre para gue dentrd J&l trmino
de do3 mezes siguisntss a la fecha de notificaciin del presents oficio, complete los requisitas antsrionmants

&

enunciadoz. En caso de no dar cumplimients al presenta raquetimients, la zolicitud se considerard abandonada y

o

primare de la Circular Ungza Hio 10 AL 2001

ALl CERPMENZA JESPEDES DE VERGEL
Diraciora de Huevhs Creacionss (o)

El antericr regueimignts fue notificacks por fijaciin en lista de fecha
adpa11

Al contestar fzvor indiqus 3l ndrzro dz Sed3a Centro: Carrzre. 13 Mo 27-00 Picos 2, 5, 7 y 10 PBY 5870000
radicacion qus € cnculntra & continuacion Scde CAH: Av. Crs 50 Ho. 26-55 int. 2 Tat: 5380070
Call Centsr 6513240, Linoa 01600-910165
Wab: vanvy.sic.gov.co e-mail: info@sic.gov.co
Bogot4 D.C. - Colombia
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Doctor(a)

OLARTE GARCIA CAFLOS FEVHALDO
Apoderada(a) yio Peprezentante da

ELI LILLY AMD SOMFARY

FEFEREHNCIA Fadicacian Mo, 10 092662

Solicitud irternaciconal PCTNSZ002/020241
Fecha inicio fase nacional  15/08/2010

Tramite 11

Evento 379

Actuacion 430

Oficio Na. E_‘ 6 6 l

Teniendo an cusnta que el capituly reivindicatonio presentads exceds de disz reivindicacionss, @3 necesario que
cancela 5 tasa establzcida por cada reivindicacian adicional presentada, ds conformidad con lo dispussto &n la
resolucion de lazaz vigente para la fecha de presentacion de la soliciiud, s pena Jde que no sean tenidas &n
cuenta dentro del presentz ramite adminiztrativo.

En conzacuzncia, con fundamaents @n 1o pravisto por &l articuls 12 del Sédign Sontencioss Administrativa, se 2
requizre para que dentro del éming de dos (2) meses siguisniss a la fecha de natificacion del presents oficio
atiznda &l requerimients aqui sefalada, Lo anterior, con &l alcance que para tal efecto establecs o articula 12 ds
Ja mizma codificacion, rzapecto de 1as reivindicacion:s adicionales.

Hotifiquese &l presents oficic confarme a 1o dispuesto an sl numaral 5.2, litzral &), del capituls quints el titulo

primero de la Ciroular Unjoa N° 10 442/2001.

AL CARMENZA CE 3 DE VERGEL
Diractora de Nuev i
El antericor requerimiento fug notificads por fijacion en lista de fecha ] t
adpal1

Al contestar faver Indiqus ol numere de Sad: Czniro. Carrera 13 Mo 27-00 Pisoz 2, 5, 7 y 10 PEX: 5370000
radicacion qua sa zneuznlre 2 continusclbn Sad: CANL Av. Cra 50 Ho. 26-55 int. 2 Tol: 5600070
Call Centzr 6513240, Linca 01500-9101G5
Waob. wwwi.cic.gov.co e-mail: info@sic.gov.co
Bogota D.C. - Colombia



