
Al 

F-1 Capitulo 1. 

Nombre: GLAXO GROUP LIMITED IDENTIFicAci6N 

Direcci6n: Glaxo Wellcome House, Berkeley C.C. E] NIT F? 
Avenue, Greenford, Middlesex UB6 ONN 

__j Nacionaliclad o Domicilio: BRITANICA C.E.E] Otro F 
LUgar de Constitudon: Ll’i%JLM I CK" 

Cual 

Teldfono: Fax: 
N6mero 

E-mail: 

IDENTIFICA06N I 
Nombre: CARLOS R. OLARTE 

NIT 
Direcci6n: World Trade Center Torre A, 

cc-E] F 
REPRESENTANTE 
0 APODERADO Calle 100 No. 8A-37 Piso, 10 C 

* 
E*

 
[:] Otro E] 

Tel6fono: 
’ 
601-7700 Fax: 601-7799 Cual 

E-mail: office@olarteraisbeck.com N6mero 79.782.747 Bta 
TP 74.295 

SOLICLIANTE 
(71) 

OLARTF.RAISBECK 
›7›4 v cc?!,?Ij 

TTa: ?r IndustnayComerclo "it rV W:H ";Z! 4 1 VI-7 N 
S U P E R I N T E N D E N C I A 

C›rc: U, 

FORMULARIO ONICO DE SOLICITUD DE PATENTE 
PCT 

ENTRADA EN FASE NACIONAL n 

SOLICITUD DE: 

F-1 Patente de Invenci6n. F? 

(10 _t, - %.-) ’) 

Patente de Modelo de Utiliclad. 

FX I Capitulo II. 

Nombre: VER PAGINA ADJUNTA. 

Direcci6n: VER PAGINA ADJUNTA. 

INVENTOR(ES) I 
(72) 

Nacionaliclad o Domicilio: VER PAGINA AD3UNTA. 

PCT(86) 

Solicitud Internacional No. PCT/EP2003/013800 Fecha Diciembre 4, 2003 

Publicaci6n Internacional No. WO 2004/052878 Fecha lunio 24, 2004 

Titullo (54) DERIVADO CRISTALINO DE 2-(5-CLOROTIEN-2-IL)-N-((3S)-l((IS) 

I-METIL-2-MORFOLIN-4-IL)-2-OXOE-TIL)-2-OXOPIRROLIDIN-3-
IL)ETENSULFONAMIDA. 

Clasificad6n Internacional (51) C07D 333/00 

(33) Pais de Origen (32) Fecha 1 (31) N6mero de Solicitud 

Prioridad GB Diciembre 6, 2002 1 0228533.6 1 

SIFINOF-1 

Comprobante de pago No. 40,153 Fecha 3unlo 2, 2005 



a 

"0 o-n 
F1 
0 
F 71 

r-x 1 
F 71 

El 
F-y.1 
F-1 
El 
0 
F-1 

F1 

G) 

Q 

ANEXOS 

Comprobante de pago de la tasa de presentacidin de la solicitud. 

Documento que acredita la existencia y representaci6n legal cuando el solicitante sea persona juridica. 

Poderes, si fuere el caso. 

Documento de cesi6n del inventor al solicitante o a su causante. 

Declaraciones. 

Copia de la solicitud internacional. (Resumen, descripc16n, reivindicaciones, dibujos). 

Traducc16n de la solicitud internacional al castellano. (Resumen, descripci6n, reivindicaciones, dibujos). 

Copia del examen preliminar internacional efectuado por la Autoriclad Internacional de Examen Preliminar 
(IPEA). 

Traducci6n del examen preliminar internacional efectuado por la IPEA. 

De ser el caso, copia del contrato de acceso. 

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

De ser el caso, certificado de dep6sito del material biol6gico. 

Arte final 12 x 12. 

De ser el caso, informaci6n sobre otras solicitudes de patente o t(tulos obteniclos en el extranjero por el mismo 
titular o su causante, relacionaclas parcial o totalmente con la invenci6n de esta solicitud. 

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

Otros. BOsqueda Internacional 

FIGURA CARACTERiST3[CA: 

Solicito la concesi6n de la patente, 

IL 

NOMBRE: CARLO$ R. QLARTE FIRMA: 
C.C. 79.782.747 BtS T.P. 74.295 
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Traducci6n oficial del Inglds por Marldn Neira Castro, resoluci6n 2117 del 
Ministerio de Justicia de Colombia 

APOSTILLA EN PODER DE REPRESENTACIdN DE 

GLAXO GROUP LrurTED 

PODER DE REPRESENTACION 

Biling0e inglds- espahol otorgado en Brentford, Middlesex, Inglaterra el 13 de 

agosto de 2003 y f i rmado por Peter John Giddings, Apoderado y Funcionario 
64k, 

autorizado. 

Certificado de Notario De Pinna en espahol firmado por James Kerr Milligan 

APOSTILLA 

(Convenci6n de la Haya del 5 de octubre de 1961) 

1. Pais: Reino Unido de Gran Bretafia e Irlanda del Norte 

- Este documento P6blico 

2. ha sido firmado por James Kerr Milligan 

3. Quien ejerce funciones de Notario p6blico 

4. Lleva el sello del Notario p6blico 

CERTIFICADO 

5. En Londres 

6. El 14 agosto 2003 

7. Por el Secretario de Estado Principal de su Majestad para Asuntos 

exteriores y de la Mancomunidad 

8. No. G229474 

9. Gran Sello de la Oficina de Asuntos exteriores y de 1 14AAc6m6nidadw 

10. F.irma legible de J. Garbrah- Por el Secretario de Esta 
C. 

ti-

Si el documento se usa en un pais que no pertenece a la Convenci6 d a del 

5 de octubre de 1961 debe pasar por la secci6n consular de .1 isi6n que 

representa el pais. 

Es traducci6o fie] del inglis, con copia archivo para confrontaci6n. Bogotj 21 agosto-03. 

Narlen Neira C 

MARLEN NEIRA CASTRi 
Troductor e Int6rpre*,e0’-1-

Ingl6s - Espohol - Ingle 

Resoluci6n No. 2117 del 0. 

j .0 -fi� .4. 



DEPINNA 

Yo, el infrascrito JAMES KERR MILLIGAN, Notario Pu’bhco de la Ciudad de 

Londres, Inglaterra, por la Autoridad Real debidamente admitido, y juramentado, 

CERTIFICO: 

QUE es aut6ntica la firma suscrita al pie del adjunto Poder, por ser del pufto y letra 

del Seftor Don PETER JOHN GIDDINGS, cuya identidad me consta, Apoderado de 

la Sociedad inglesa denominada "GLAXO GROUP LIMITED", Sociedad 

legalmente constituida y existente de acuerdo con las leyes de Inglaterra, e inscrita 

en la Oficina de Registro de Sociedades bajo el nu’mero 305979, con domicilio social 

en Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN, 

Inglaterra; 

QUE el citado Sefior Don PETER JOHN GIDDINGS estA debiday suficientemente 

autorizado para firmar documentos de esta clase en nombre y representaci6n de 

dicha Sociedad en virtud de un Poder otorgado por la referida Sociedad fechado 3 de 

julio de 2002. 

Y QUE los objetos para los cuales se otorg6 dicho Poder se encuentran dentro de los 

objetos o actividades de la citada Sociedad, de acuerdo con la Escritura Constitutiva, 

y los Estatutos Sociales, los cuales he tenido a la vista. 

PARA QUE CONSTE donde y como convenga y fuere necesario expido el 

.sente Certificado que firmo y sello en dicha Ciudad de Londres, el dia de hoy 

I?#? It 
ce de agosto del afto dos mil tres. 

JAMES KERR MILLIGAM 
Notario Pfiblico de Londres, 1,Aglaier:ri 

SCRIVENER 
NOTARISS 

DR PINNA 
36 pue6dwy IMAM w Ij OU 

1rehP%fte+440=7=2W F@0Mdc*44R=7=0M DXN&4ffi2IPi=.dft2 

V/ 
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OLARTERAISBECK 
OLARTE RAtsBEcK & FRIERI. LmA. 
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CALLE 100 No. 8A-55 Piso 10 

BOGOTA, CoLomm 

TELEPHONE: +57-1638-6200 
Fax: +57-163"201 

www.olarteraisbeck.com 

Power of Attorney Poder 

The undersigned, El suscrito, 

Glaxo Group Limited 
domiciled in domiciliado en 

Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UB6 ONN, GB 
by means of these presents hereby grants to Carlos por medio del presente otorga. a Carlos IL 

R. Olarte, J. Ian Raisbeck and Ana Olarte, J. Ian Raisbeck y Ana Maria 
Maria Frieri fidl and sufficient Power of Frierl poder especial, amplio y suficiente para 
Attorney to file, prosecute, obtain, defend and presentar, tramitar, obtener, defender y hacer 
enforce any and all of the company’s Patents, respetar todas y cualquiera de Patentes, Modelos 
Utility Models and Industrial Designs in the de Utilidad y Diseflos Industriales de la 
Republic of Colombia, to which end it empowers compaftfa en la Rep4blica de Colombia, a cuyo 
them to take all steps necessary before any efecto los faculta para dar todos los pasos 
administrative or judicial authority of any class for necesarios ante cualquier autoridad administrativa 
the objects stated, to file petitions, appeals, replies o judicial de cualquierjerarquia para cumplir con 
and oppositions, pay taxes and annuities, request lo encomendado, elevar solicitudes, apelaciones, 
testimonies, receive documents and securities, respuestas y oposiciones, pagar impuestos y 
abandon applications and collect refunds. Sufficient anualidades, solicitar testimonios, recibir 
power is hereby granted to receive notifications on documentos; y valores, desistir y percibir. Se 
behalf of the Company, to confer powers on those concede poder bastante para recibir notificaciones 
who are to represent the company judicially and a nombre de la compaffia, otorgar poderes a 
extrajudicially, to answer in court in die matter of all quienes Vayan a representar a ]a compailla judicial 
claims and demands that may be presented in y extrajudicialmente, responder en juicio a todas 
connection with the objects stated, giving them las reclamaciones o demandas que por motivo de 
likewise power to substitute these presents and lo encomendado se presentaren, dindoles 
revoke such substitutions. asimismo facultad para sustituir el presente y 

revocar dichas sustituciones. 

Signature/Firma: 
Peter John GlDlj?)GS as 

t 
ttomey and Authorised Official 

Date/Fecha: 13 August 2003 

City,Country/Ciudad,Pais: Brentford, Middlesex, England 

vs 
r 

AS 

A 
L 
jv?t 

11-4 AL. fi-At 1’-- -0 - 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
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(19) World Intellectual Property 
Organization 

Intemational Bureau 

(43) International Publication Date 

24 June 2004 (24.06.2004) 

(10) International Publication IN r 
1 14 PPVT X02; Z PCT WO 2004/052878 A 

(51) International Patent Classilication’? : C07D 333100 

(21) International Application Number: 
PCT/EP2003/013800 

(22) International Filing Date: 4 December 2003 (04.12.2003) 

125) Filing Language: English 

(26) Publication Language: 

(30) Priority Data: 
0228533.6 

Gila, Punjabhai [GB/GB]; GlaxoSmithl(line. Gunnels 
Wood Road, Stevenage. Hertfordshire SGI 2NY (GB). 
WATSON, Nigel, Stephen 1GB/GBj; GiaxoSmithKiine, 
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IGB). YOUNG, Robert, John tGB/GBI: GlaxoSmithK-
line, Gunnels Wood Road, Stevenage. Hertfordshire SGI 
2NY (GB). 

English (74) Agent: BAKER. Suzanne. June-. GlaxoSadthl(line, 
Corporate Intellectual Property CN925.1, 980 Great West 
Road. Brentford, Middlesex TW8 9GS (GB). 

6 December 2002 (06.12.2002) GB 

(71) Applicant (for all designated States except US): GLAXO 
GROUP LIMITED (GB/GBj; Glaxo Wellcome House, 
Berkeley Avenue. Greenford. Middlesex UB6 ONN (GB). 

(72) Inventors; and 
(75) InventorstApplicants (for US onljy): DELVORCO. 

Philip, C [USIUS], GlaxoSmithKline. 709 Swedeland 

Road. King of Prussia, PA 14906 (US). KELLY. Henry, 

Anderson IGB/GB]; GIaxoSmithKline. Gunnels Wood 

Road, Stevenage, Hertfordshire SGI 2NY (OB). SHAH, 

(54) Title: CRYSTALLINE FORM 
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MN. MW, MX, MZ, N1, NO, NZ, OM, PG, PH, PL, PT. 
RO, RU. SC, SD. SE. SG. SK, SL, SY, TJ. TM. TN. TR, 
17. r4 UA, UG, US, UZ. VC. VN, YU, ZA. ZM, ZW. 

(84) Designated States (regional): ARIPO patent (BW, GH. 

GM, KE. LS, MW. MZ, SD, SL, SZ r4 UG, ZM, ZW), 

[Continued on next page] 

Pufton 112TW*l 

X-Ray Powder Diffractogram of substantially crystalline Example 2 

C) (57) Abstract: (E)-2-(5-Chlorothien-2-yi)-N-1(3S)-I-[(IS)-i-methyl-2-morpholin-4-yi-2-oxoethy11-2-oxopyrrolidin-3-yl)ethene-

sulfonamide in substantially crystalline form. pharmaceutical formulations thereof, processes for preparing it, and its use 

inmedicine, particularly use in the amelioration of a clinical condition for which a Factor Xa inhibitor is indicated. 
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Crystalline Fonn 

The present invention relates to crystalline derivatives of an oxopyrrolidine 
compound and its use in medicine. More particularly, the invention Is concerned with 

5 a substantially crystalline form of (E)-2-(5-chlorothien-2-yi)-N-((3S)-I-[(lS)-i-methyl-
2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl)ethenesulfonamide, pharmaceutical 
formulations thereof, processes for preparing it, and its use in medicine, particularly 
use in the amelioration of a clinical condition for which a Factor Xa inhibitor is 
indicated. 

10 
Factor Xa is a member of the trypsin-like serine protease class of enzymes. It 

is a key enzyme in the coagulation cascade. A one-to-one binding of Factors Xa and 
Va with calcium ions and phospholipid converts prothrombin into thrombin. Thrombin 
plays a central role in the mechanism of blood coagulation by converting the soluble 

15 plasma protein, fibrinogen, into insoluble fibrin. The insoluble fibrin matrix is required 
for the stabillsation of the primary hemostatic plug. Many significant disease states 
are related to abnormal hemostasis. With respect to the coronary arterial 
vasculature, abnormal thrombus formation due to the rupture of an established 
atherosclerotic plaque is the major cause of acute myocardial infarction and unstable 

20 angina. Both treatment of an occlusive coronary thrombus by thrombolytic therapy 
and percutaneous transluminal coronary angioplasty (PTCA) are often accompanied 
by an acute thrombotic reclosure of the affected vessel which requires immediate 
resolution. With respect to the venous vasculature, a high percentage of patents 

undergoing major surgery in the lower extremities or the abdominal area suffer from 

25 thrombus formation in the venous vasculature which can result in reduced blood flow 

to the affected extremity and a pre-disposition to pulmonary embolism. Disseminated 
intravascular coagulopathy commonly occurs within both vascular systems during 
septic shock, certain viral infections and cancer and is characterised by the rapid 
consumption of coagulation factors and systemic coagulation which results in the 

30 formation of life-threatening thrombi occurring throughout the vasculature leading to 
widespread organ failure. 

Beyond its direct role in the formation of fibrin rich blood clots, thrombin has 
been reported to have profound bioregulatory effects on a number of cellular 

35 components within the vasculature and blood, (Shuman, M.A., Ann. NY Acad. Sci., 
405: 349 (1986)). 

A Factor Xa inhibitor may be useful in the treatment of acute vascular diseases such 
as acute coronary syndromes (for example primary and secondary prevention of 

40 myocardial infarction and unstable angina and treatment of prothrombotic sequalae 
associated with myocardial infarction or heart failure), thromboembolism, acute 
vessel closure associated with thrombolytic therapy and percutaneous transluminal 
coronary angioplasty, transient ischemic attacks, pulmonary embolism, deep vein 
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2 

thrombosis, peripheral arterial occlusion, prevention of vessel luminal narrowing 
(restenosis), and the prevention of thromboembolic events associated with atria[ 
fibrillation, e.g. stroke. Factor Xa inhibitors may also be useful in preventing 
thrombosis and complications in patients genetically predisposed to arterial 

5 thrombosis or venous thrombosis and patients that have a disease-associated 
predisposition to thrombosis (e.g. type 2 diabetics). Thrombin has been reported to 
contribute to lung fibroblast proliferation, thus, Factor Xa inhibitors could be useful for 
the treatment of some pulmonary fibrotic diseases. Factor Xa inhibitors could also be 
useful in the treatment of tumour metastasis, by suppressing coagulation and thus 

10 preventing fibrin deposition and its concomnfittant facilitation of metastasis. A Factor 
Xa inhibitor may also have utility as an anti-inflammatDry agent through its inhibition 
of FXa mediated activation of protease-activated receptors (PAR 1-4). A Factor Xa 
inhibitor may also have utility as an anti-atherosclerotic agent through the 

suppression of platelet-activation. Thrombin can induce neunte retraction and thus 

15 Factor Xa inhibitors may have potential In neurogenerative diseases such as 

Parkinson’s and Alzheimer’s disease. Factor Xa inhibitors may also have utility as 

anticoagulant agents in connection With the preparation, storage, fractionation or use 

of whole blood. They have also been reported for use in conjunction with 

thrombolytic agents, thus perrnitting the use of a lower dose of thrombolytic, agent 

20 
(E)-2-(S-Chlorothien-2-ylyN-((3S)-14(IS)-i-methyl-2-morpholin-4-yi-2-oxoethyl]-2-

oxopyrrolidin-3-yqethenesulfonamide is a FXa inhibitor disclosed in W0021100886 

and W002/100830, incorporated herein by reference, in a substantially amorphous 

form. (E?2-(5-Chlorothien-2-yi)-N-((3S)-I +11 S)-l-methyl-2-morpholin-4-yl-2-

25 oxoethyQ-2-oxopyrrolidin-3-yi)ethenesulfonamide has the structure shown below. 

H Cl 
S 

0 0 

N 0 

H3C Y 

N 

0 
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Summary of the Invention 

We have now found that (E)-2-(5-chlorothien-2-yl)-N-((3SYI-[(lS)-l-methyl-2-
morpholin-4-yl-2-oxoethyq-2-oxopyrrolidin-3-yQethenesulfonamide can be obtained in 

5 a substantially crystalline form. Thus there is provided in a first aspect of the 
invention (E)-2-(5-chlorothien-2-yi)-N-{(3S)-li(IS)-l-methyl-2-morpholin-4-yl?-2-
oxoethyQ-2-oxopyrrolidin-3-yl)ethenesulfonamide in substantially crystalline form. 

10 Further aspects of the invention are: 

* A pharmaceutical composition comprising (E)-2-(S-chlorothien-2-yi)-N-((3s)-i-
[(I Syl -methyl-2-morpholin4-yi-2-oxoethyl]-2-oxopyrrolidin-3-

yl)ethenesulfonamide in substantially crystalline form together With a 

phan,naceutical carrier and/or excipient. 
15 * (E)-2-(5-chlorothien-2-yl)-N-((3S)-l-[(IS)-l-methyl-2-morpholin4-yi-2-oxoethyQ-

2-oxopyrrolidin-3-yl)ethenesulfonamide in substantially crystalline form for use in 

therapy. 

e"IN 
0 Use of (EY2-(5-chlorothien-2-yl)-N-{(3S)-l-[(IS)-l-methyl-2-morpholin-4-yi-2-

oxoethyl]-2-oxopyrrolidin-3-yP$ethenesulfonamide in substantially -crystalline form 

20 for the manufacture of a medicament for the treatment of a patient suffering from 

a condition susceptible to amelioration by a Factor Xa inhibitor. 

9 A method of treating a patient suffering from a condition susceptible to 

amelioration by a Factor Xa inhibitor comprising administering a therapeutically 

effective amount of (E)-2-(S-chlorothien-2-yi)-N-((3SY1-[(IS)-i-methyl-2-

25 morpholin-4-yl-2-oxoethyq-2-oxopyrrolidin-3-yl)ethenesulfonamide in substantially 

crystalline form. 

M 
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Description of the Invention 

The substantially crystalline form of E)-2-(5-chlorothien-2-yi)-N-((3SYI-[(lSyl-
methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl)ethenesulfonamide may be 

5 obtained by crystallisation under certain conditions in the form of needle and/or lath 
shaped particles, up to 250 rnicrons in length, as described below. There is thus 
provided in a further aspect of the invention, substantially crystalline (E)-2-(5-
chlorothien-2-yi)-N-((3S?1 J(I S)-1 -methyl-2-morpholin-4-yl-2-oxoethyl)-2-
oxopyrrolidin-3-yl)ethenesulfonamide in the form of needle-shaped crystals. There is 

10 also provided in a further aspect of the invention, substantially crystalline (E)-2-(5-
chlorothien-2-yi)-N-((3S)-l-[(IS)-l-methyl-2-morpholin-4-yi-2-oxoethyq-2-
oxopyrrolidin-3-yl)ethenesulfonamide in the form of lath-shaped crystals. There is 
also provided in a further aspect of the invention, substantially crystalline (E)-2-(5-
chIorothien-2-yI)-N-((3S)-1 +1 S)-l-rriethyl-2-mrpholin-4-A-2-oxoethyQ-2-

15 oxopyrrolidin-3-yqethenesulfonamide in the form of a mixture of needle-shaped and 

lath-shaped crystals. Preferably, the crystals are up to 250 microns in length. 
However, it will be appreciated that alternative crystal habits under certain 

/O*N 
circumstances can be formed. It is therefore to be understood that all such 

altemative crystal habits are within the scope of the present invention. 

20 

As used herein, the term "needle-shaped" means a needle-like prism. This shape is 

also known as "acicular". Preferably. needle-shaped crystals are up to 250 microns in 

length. 

25 As used herein, the term "lath-shaped" means a blade or spatula shaped crystal, in 

other words a flattened acicular shape. Preferably, lath-shaped crystals are up to 400 

microns in length. More preferably, lath-shaped crystals are up to 250 microns in 

length. 

30 Substantially crystalline (E)-2-(5-chlorothien-2-yi)-N-((3S)-I +1 S)-i-methyl-2-

morpholin-4-yi-2-oxoethyQ-2-oxopyrrolidin-3-yQethenesulfonamide has a melting 

point onset of 163-1650C. There is thus provided in a further aspect of the invention, 
(E)-2-(5-chlorothien-2-yi)-N-((3S)-I -((I S)-l-methyl-2-morpholin-4-yl-2-oxoethyQ-2-
oxopyrrolidin-3-yl)ethenesulfonamide in substantially crystalline form having a 

35 melting point onset measured by DSC (* 0.50C) of. I 600C or greater, preferably in 

the range 161-1670C, more preferably in the range 163-1650C. 

A sample of substantially crystalline (E)-2-(5-chlorothien-2-yi)-N-{(3S)-I-[(IS)-l-
methyl-2-morpholin-4-yl-2-oxoethyQ-2-oxopyrrolidin-3-yl)ethenesulfonamide, 

40 prepared as described hereinafter, gave the X-ray powder diffraction patterns of 
Figure 1 and Figure 2. The X-ray diffraction pattern is unique to the crystalline form. 
The substantially crystalline form exhibits a diffraction pattern with a unique set of 
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diffraction peaks which can be expressed in 2 theta angles M, d-spaciings (A) and/or 
relative peak intensities. 

2 Theta diffraction angles and corresponding d-spacing values account for positions 
5 of various peaks in the X-ray diffraction pattern. D-spacing values are calculated 

with observed 2 theta angles and copper Kal wavelength using the Bragg equation. 
Slight variations in observed 2 theta angles and d-spacings are expected based on 
the specific diffractometer employed and the analyst’s sample preparation technique. 
More variation is expected for the relative peak intensities. Identification of the exact 

10 crystal form of a compound should be based primarily on observed 2 theta angles or 
d-spacings with lesser importance place on relative peak intensities. To identify 
substantially crystalline (E)-2-(5-chlorothien-2-yi)-N-((3S)-1-1(1 S)-1-methyl-2-
morpholin-4-yl-2-oxoethyq-2-oxopyrrolidin-W)ethenesuffonamide, the characteristic 
2 theta angle peak occurs at 18.3 –0.1 degrees, or 4.8 –0.1 A d-spacing. In one 

15 aspect of the invention, the characteristic 2 theta angle peak occurs at 18.39 

degrees, or 4.82 A d-spacing. 

Although one skilled in the art can identify substantially crystalline (E)-2-(5-

chlorothien-2-yQ-N-((3S)-1-((1 S)-l-methyl-2-morpholin4-yi-2-oxoethyq-2-

20 oxopyrrolidin-3-yl)ethenesulfonanfide from the characteristic 2 theta angle peak at 

18.3 –0.1, e.g. 18.39 degrees, in some circumstances it may be desirable to rely 

upon multiple 2 theta angles or multiple - d-spacings for the Identification of 

substantially crystalline (E)-2-(5-chlorothien-2-yl)-N-((3SY1 +I S)-1 -methyl-2-

morpholin4-yi-2-oxoethyU-2-oxopyrrolidin-3-yl)ethenesulfonamide. Substantially 

25 crystalline (E)-2-(5-chlorothien-2-yl)-N-((3S)-I +1 S)-1 -methyl-2-morpholin4-yl-2-

oxoethyl]-2-oxopyrrolidin-3-yl)ethenesulfonamide can also be identified by the 

presence of multiple characteristic 2 theta angle peaks including two, three, or all 

four of the 2 theta angles which are reasonably characteristic of this particular 

crystalline form. These peaks occur at the following positions, expressed in 2 theta 

30 angles (-+O.l degrees): 9.i-9.Z 16.0-16.1, 18.0-18.2, 18.3-18.4 degrees. In one 

embodiment at least one of the foregoing 2 theta angles are employed to identify 

substantially crystalline (E)-2-(5-chlorothien-2-yl)-N-((3S)-I +1 S)-l-methyl-2-
morpholin-4-yl-2-oxoethyll-2-oxopyrrolidin-3-yf)ethenesulfonamide. 

35 In one particular aspect of the invention, the peaks occur at the following positions, 
expressed in 2 theta angles (+-O.l degrees): 9.21, 13.79, 16.11, 18.11, 18.39 
degrees. At least one, preferably two, more preferably 3, even more preferably 4, 
most preferably 5, of the foregoing 2 theta angles are employed to identify 
substantially crystalline (E)-2-(5-chlorothien-2-yi)-N-{(3S)-l-[(IS)-l-mthyl-2-

40 morpholin-4-yi-2-oxoethyo-2-oxopyrrolidin-3-yl)ethenesulfonan?de. 

In another particular aspect of the invention, the peaks occur at the following 
positions, expressed in 2 theta angles (–-O.l degrees): 9.1, 16.0, 18.0, 18.3 degrees. 
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At least one, preferably two, more preferably 3, most preferably 4, of the foregoing 2 
theta angles are employed to identify substantially crystalline (E)-2-(5-chlorothien-2-
yl)-N-((3SYI-[(l S)-l-methyl-2-morpholin-4-yi-2-oxoethyQ-2-oxopyrrolidin-3-
yl)ethenesulfonamide. 

5 
Some margin of error is present in each of the 2 theta angle assignments and d-
spacings reported above. The error in determining d-spacings decreases with 
increasing diffraction scan angle or decreasing d-spacing. The margin of error in the 
foregoing 2 theta angles is approximately –0.1 degrees, preferably –0.05 degrees, 

10 for each of the foregoing peak assignments. The margin of error in d-spacing values 
is approximately –0. I Angstroms, preferably –0.05 Angstroms. 

Since some margin of error is possible in the assignment of 2 theta angles and d-
spacings, the preferred method of comparing X-ray powder diffraction patterns in 

15 order to identify a particular crystalline form is to overlay the X-ray powder diffraction 
pattern of the unknown form over the X-ray powder diffraction pattern of a known 
form. For example, one skilled in the art can overlay an X-ray powder diffraction 
pattern of an unidentified form of (E)-2-(5-chlorothien-2-yl)-N-((3S)-l-[(ISYI-methyl-
2-morpholin-4-yl-2-oxoethyij-2-oxopyrrolidin-3-yl)ethenesulfonamide, obtained using 

20 the methods described herein, over Figure I or Figure 2 and readily determine 
whether the X-ray diffraction pattern of the unidentified form is substantially the same 
as the X-ray powder diffraction pattern of substantially crystalline (EY2-(S-
chIorothien-2-yI)-N-((3S)-1 +1 S)-1 -methA-2-morpholin-4-yi-2-oxoethyq-2-
oxopyrrolidin-3-yl)ethenesulfonamide. If the X-ray powder diffraction pattern is 

25 substantially the same as Figure I or Figure 2, the previously unknown form can be 
readily and accurately identified as substantially crystalline (E)-2-(5-chlorothien-2-yly 
N-((3SY1 +1 S)-1 -methyl-2-morpholin-4-yi-2-oxoethyl]-2-oxopyrrolidin-3-
yl)ethenesulfonamide. 

30 Although 2 theta angles or d-spacings are the primary method of identifying a 
particular crystalline form, it may be desirable to also compare relative peak 
intensifies. As noted above, relative peak intensities may vary depending upon the 
specific diffractometer employed and the analyst’s sample preparation technique. 
The peak intensities are reported as intensities relative to the peak intensity of the 

35 strongest peak. The intensity units on the X-ray diffraction plot are counts/sec. The 
absolute counts = counts/time x count time = counts/sec x 10 sec. 

As used herein, the term "substantially crystalline form" means that it is substantially 
free of amorphous form (E)-2-(S-chlorothien-2-yi)-N-((3S)-l-[(IS)-l-methyl-2-

40 morpholin-4-yi-2-oxoethyll-2-oxopyrrolidin-3-Aethenesutfonamide. By "substantially 
free" is meant containing less than 50% of the amorphous form, preferably less than 
20% of the amorphous form, more preferably less than 10% of the amorphous form, 
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more preferably less than 5% of the amorphous form, even more preferably less than 
2% of the amorphous form, most preferably less than I% of the amorphous form. 

As used herein, the term "substantially amorphous form" means amorphous form 
5 (E)-2-(5-chlorothien-2-yl)-N-((3S)-l-[(IS)-l-methyl-2-morpholin-4-yl-2-oxoethyQ-2-

oxopyrrolidin-3-yl)ethenesulfonamide which may contain up to 10% crystalline form 
(EY2-(S-chlorothien-2-yl)-N-((3S)-l-[(lS)-l-methyl-2-morpholln4-yi-2-oxoethyl]-2-
oxopyrrolidin-3-yl)ethenesulfonamide but preferably contains less than 5% of the 
crystalline form, more preferably less than 3% of the crystalline form, even more 

10 preferably less than 2% of the crystalline form, most preferably less than 1% of the 
crystalline form. 

(E)-2-(5-Chlorothien-2-yl)-N-{(3S)-I -[(I S)-I -methyl-2-morpholin-4-yl-2-oxoethyq-2-
oxopyrrolidin-3-yl)ethenesulfonamide contains chiral (asymmetric) centres, see * in 

15 formula (1). The individual stereoisomers (enantiorners and diastereoisomers) and 
mixtures of these are within the scope of the present Invention. Preferably, the 
stereochemistry is (S) at the 3-position on the 2-oxopyrrolidine ring. Preferably, the 
stereochemistry is (S) at the I -position on the oxoethyl group. 

20 The present invention also provides a method for the preparation of (E)-2-(5-
chlorothien-2-yl)-N-((3S)-I-[(IS)-l-methyl-2-morpholin4-yl-2-oxoethyQ-2-
oxopyrrolidin-3-yl)ethenesulfonamide in substantially crystalline form, which method 
comprises crystallisation of (E)-2-(5-chlorothien-2-yi)-N-((3S)-l-[(lS)-l-methyl-2-
morpholin-4-yl-2-oxoethyQ-2-oxopyrrolidin-3-yl)ethenesulfonamide from an organic 

25 solution, optionally in the presence of water. In general, (E)-2-(5-chlorothIen-2-yI)-N-
((3S)-I -[(I S)-I -methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-
yl)ethenesulfonamide is dissolved in an organic solvent, for example an aromatic 
hydrocarbon (e.g. toluene), a cycloalkane (e.g. cydohexane), an ester (e.g. ethyl 
acetate), an alcohol (e.g. ethanol, methanol or propan-2-01), or a ketone (e.g. 

30 acetone), preferably, a ketone (e.g. acetone) or a cycloalkyl (e.g. cyclohexane), more 
preferably cyclohexane, preferably at elevated temperature e.g. 50-700C, and 
optionally water is added as a counter-solvent. Crystallisation is carried out by 
reducing the temperature of the solution, preferably to between room temperature 
and OOC, more preferably 0-5*C. In a preferred aspect of the invention, the crystals of 

35 (E)-2-(5-chlorothien-2-yl)-N-((3S)-l-[(IS)-l-methyl-2-morpholin-4-yi-2-oxoethyq-2-
. oxopyrrolidin-3-yl)ethenesuffonamide are isolated by filtration. 

40 

The methods for the preparation of substantially crystalline material described herein 
constitute a further aspect of the present invention. 

(E)-2-(5-Chlorothien-2-yi)-N-((3S)-I-[(lS)-l-methyl-2-morpholin-4-yl-2-oxoethyQ-2-
oxopyrrolidin-3-yl)ethenesulfonamide is a Factor Xa inhibitor and as such is useful in 
the treatment of clinical conditions susceptible to amelioration by administration of a 
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Factor Xa inhibitor. Such conditions include acute vascular diseases such as acute 
coronary syndromes (for example primary and secondary prevention of myocardial 
infarction and unstable angina and treatment of prothrombotic sequalae associated 
with myocardial infarction or heart failure), thromboembolism, acute vessel closure 

5 associated with thrombolytic therapy and percutaneous transluminal coronary 
angioplasty (PTCA), transient ischemic attacks, pulmonary embolism, deep vein 
thrombosis, peripheral arterial occlusion, prevention of vessel luminal narrowing 
(restenosis), and the prevention of thromboembolic events associated with atrial 
fibrillation, e.g. stroke; treatment of ischernic stroke; in preventing thrombosis and 

10 complications in patients genetically predisposed to arterial thrombosis or venous 
thrombosis and patents that have a disease-associated predisposition to thrombosis 
(e.g. type 2 diabetics); the treatment of pulmonary fibrosis; the treatment of tumour 
metastasis; the treatment of inflammation; atherosclerosis; neurogenerative disease 
such as Parkinson’s and Alzheimer’s diseases; Kasabach Merritt Syndrome; 

15 Haemolytic uremic syndrome; endothelial dysfunction; as anti-coagulants for 
extracorporeal blood in for example, dialysis, blood filtration, bypass, and blood 
product storage; and in the coating of invasive devices such as prostheses, artificial 
valves and catheters in reducing the risk of thrombus formation. 

20 Accordingly, one aspect of the present invention provides (E)-2-(5-chIorothien-2-yI)-
N-{(3S)-l-[(l S)-l-methyl-2-morpholin4-yl-2-oxoethyll-2-oxopyrrolidin-3-
yothenesulfonamide in substantially crystalline form for use in medical therapy, 
particularly for use in the amelioration of a clinical condition in a mammal, including a 
human, for which a Factor Xa inhibitor is indicated. 

25 
In another aspect, the invention provides a method for the treatment and/or 
prophylaxis of a mammal, including a human, suffering from a condition susceptible 
to amelioration by a Factor Xa inhibitor which method comprises administering to the 
subject an effective amount of (E)-2-(S-chlorothien-2-yl)-N-((3S)-I-I(lS)-i-methyl-2-

30 morpholin-4-yl-2-oxosthyl)-2-oxopyrrolidin-3-yl)ethenesulfonamide in substantially 
crystalline form. 

In another aspect, the present invention provides the use of (E)-2-(5-chlorothien-2-
yi)-N-((3S)-I-[(IS)-l-methyl-2-niorpholin-4-yl-2-oxoethyq-2-oxopyrrolidin-3-

35 yQethenesulfonamide in substantially crystalline form, for the manufacture of a 
medicament for the treatment and/or prophylaxis of a condition susceptible to 
amelioration by a Factor Xa inhibitor. 

Preferably, the condition susceptible to amelioration by a Factor Xa inhibitor is 
40 selected from treatment of acute vascular diseases such as coronary thrombosis (for 

example myocardial infarction and unstable angina), thromboembolism, acute vessel 
closure associated with thrombolytic therapy and percutaneous transluminal 
coronary angioplasty, transient ischemic attacks, pulmonary embolism, deep vein 
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thrombosis, peripheral arterial occlusion, prevention of vessel luminal narrowing 

(restenosis), and the prevention of thromboembolic events associated with atrial 

fibrillation, e.g. stroke. 

5 More preferably, the condition susceptible to amelioration by a Factor Xa inhibitor is 

selected from coronary thrombosis (for example myocardial infarction and unstable 

angina), pulmonary embolism, deep vein thrombosis and the prevention of 

thromboembolic events associated with atrial fibrillation, e.g. stroke. 

10 It will be appreciated that reference to treatment includes acute treatment or 

prophylaxis as well as the alleviation of established symptoms. 

While it is possible that, for use in therapy, (E)-2-(5-chlorothien-2-yi)-N-((3S)-1 +I S)-
1-n*thyl-2-morpholin-4-yl-2-oxoethyQ-2-oxopyrrolidin-3-yi)ethenesulfonamide in 

15 substantially crystalline form may be administered as the raw chemical, it is 

preferable to present the active ingredient as a pharmaceutical formulation. 

In a further aspect the invention provides a pharmaceutical composiflon comprising 
(E)-2-(5-chlorothien-2-yi)-N-((3SY1-[(IS)-l-methyl-2-morpholin-4-yi-2-oxoethyg-2-

20 oxopyrrolidin-3-yl}ethenesulfonamide in substantially crystalline form in association 

with a pharmaceutically acceptable carrier and/or excipient The carrier and/or 

excipient must be "acceptable" in the sense of being compatible with the other 

ingredients of the formulation and not deletrious to the receipient thereof. 

25 Accordingly, the present invention further provides a pharmaceutical formulation 

comprising (E)-2-(5-chlorothien-2-yl)-N-((3S)-I-[(IS)-l-methyl-2-morpholin-4-yl-2-
oxoethyl]-2-oxopyrrolidin-3-yl)ethenesulfonamide in substantially crystalline form, in 

association with a pharmaceutically acceptable carrier and/or excipient. The carrier 

and/or excipient must be "acceptable’ in the sense of being compatible with the other 

30 ingredients of the forrnulation and not deletrious to the receipient thereof. 

In another aspect, the invention provides a phannaceutical composition comprising, 
as active ingredient, (E)-2-(5-chlorothien-2-yl)-N-((3S)-I-[(IS)-l-methyl-2-morpholin-
4-yi-2-oxoethyg-2-oxopyrrolidin-3-yl)ethenesulfonamide in substantially crystalline 

35 form in association With a pharmaceutically acceptable carrier and/or excipient for 

use in therapy, and in particular in the treatment of human or animal subjects 

suffering from a condition susceptible to amelioration by a Factor Xa inhibitor. 

There is further provided by the present invention a process of preparing a 

40 pharmaceutical composition, which process comprises mixing (E)-2-(5-chlorothien-2-
yi)-N-((3S)- 1 +1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyq-2-oxopyrrolidin-3-
yl)ethenesulfonamide in substantially crystalline form, together with a 
pharmaceutically acceptable carrier and/or excipient. 
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(E)-2-(5-Chlorothien-2-yl)-N-((3S)-1 +I S)-I -methyl-2-morpholin-4-yi-2-oxoethyq-2-
oxopyrrolidin-3-yl}ethenesulfonamide in substantially crystalline form may be 

formulated for oral, buccal, parenteral, topical, rectal or transdermal administration or 

5 in a form suitable for administration by inhalation or insufflation (either through the 

mouth or the nose). 

For oral administration, the pharmaceutical compositions may take the form of, for 

example, tablets or capsules prepared by conventional means with pharmaceutically 

10 acceptable exciplents such as binding agents (e.g. pregelatinised maize starch, 
polyvinylpyrrolidone or hydroxypropyl methylcellulose)-, fillers (e.g. lactose, 

microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g. 

magnesium stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch 

glyoollate); or wetting agents (e.g. sodium lauryl sulphate). The tablets may be 
15 coated by methods well known in the art. Liquid preparations for oral administration 

may take the form of, for example, solutions, syrups or suspensions or they may be 
presented as a dry product for constitution with water or other suitable vehicles 
before use. Such liquid preparations may be prepared by conventional means with 
pharmaceutically acceptable additives such as suspending agents (e.g. sorbitol 

20 syrup, cellulose derivatives or hydrogenated edible fats); emulsifying agents (e.g. 
lecithin or acacia); non-aqueous vehicles (e.g. almond oil, oily esters, ethyl alcohol or 
fractionated vegetable oils); and preservatives (e.g. methyl or propyl-p-
hydroxybenzoates or sorbic acid). The preparations may also contain buffer salts, 
flavouring, colouring and sweetening agents as appropriate. 

25 
Preparations for oral administration may be suitably formulated to give controlled 
release of the active compound using a pharmaceutically acceptable carrier and/or 
exciplents, e.g. hydroxypropyl methylcellulose. 

30 For buccal administration the compositions may take the form of tablets or lozenges 
formulated in a conventional manner. 

The compounds according to the present invention may be formulated for parenteral 
administration by injection, e.g. by bolus injection or continuous infusion. 

35 Formulations for injection may be presented in unit dosage form, e.g. in ampoules or 
in multi-dose containers, with an added preservative. The compositions may take 
such forms as suspensions, solutions or emulsions in oily or aqueous vehicles, and 
may contain formulatory agents such as suspending, stabilising and/or dispersing 
agents. Alternatively, the active ingredient may be in powder form for constitution 

40 with a suitable vehicle, e.g. sterile pyrogen-free water, before use. 
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The compounds according to the present invention may be formulated for topical 
administration by insufflation and inhalation. Examples of types of preparation for 
topical administration include sprays and aerosols for use in an inhaler or insufflator. 

5 Powders for external application may be formed with the aid of any suitable powder 
base, for example, lactose, talc or starch. Spray compositions may be formulated as 
aqueous solutions or suspensions or as aerosols delivered from pressurised packs, 
such as metered dose inhalers, with the use of a suitable propellant. 

10 The compounds according to the present invention may also be formulated in rectal 
compositions such as suppositories or retention enemas, e.g. containing 
conventional suppository bases such as cocoa butter or other glycerides. 

In addition to the formulations described previously, the compounds may also be 
15 formulated as a depot preparation. Such long acting formulations may be 

administered by implantation (for example subcutaneously, transcutaneously or 
intramuscularly) or by intramuscular injection. Thus, for example, the compounds 
according to the present invention may be formulated with suitable polymeric or 
hydrophobic materials (for example as an emulsion in an acceptable oil) or ion 

20 exchange resins or as sparingly soluble derivatives, for example, as a sparingly 
soluble salt. 

A proposed dose of (E)-2-(5-chlorothien-2-yl)-N-((3S)-l-[(IS)-l-methyl-2-morpholin-
4-yi-2-oxoethyQ-2-oxopyrrolidin-3-yl)ethenesuffonamide in substantially crystalline 

25 form according to the present invention for administration to a human (of 
approximately 70kg body weight) is 0. 1 mg to I g, preferably to I mg to 500mg of the 
active ingredient per unit dose, expressed as the weight of free base. The unit dose 
may be administered, for example, 1 to 4 times per day. The dose will depend on the 
route of administration. It will be appreciated that it may be necessary to make 

30 routine variations to the dosage depending on the age and weight of the patent as 
well as the severity of the condition to be treated. The dosage will also depend on the 
route of administration. The precise dose and route of administration will ultimately 
be at the discretion of the attendant physician or veterinarian. 

35 (E)-2-(5-Chlorothien-2-yi)-N-((3S)-l-[(1 S)-1 -methyl-2-morpholin-4-yl-2-oxoethyg-2-
oxopyrrolidin-3-yl)ethenesulfonamide in substantially crystalline form may also be 
used in combination with other therapeutic agents. The invention thus provides, in a 
further aspect, a combination comprising (E)-2-(5-chlorothien-2-yl)-N-((3S)-I-[(IS)-l-
methyl-2-morpholin-4-yl-2-oxoethyq-2-oxopyrrolidin-3-yl)ethenesulfonamide in 

40 substantially crystalline form together with a further therapeutic agent. 

When (E)-2-(S-chlorothien-2-yi)-N-((3S)-I-[(IS)-i-methyl-2-morpholin-4-yl-2-
oxoethyll-2-oxopyrrolidin-3-yl)ethenesulfonamide in substantially crystalline form is 
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used in combination vAth a second therapeutic agent active against the same 
disease state the dose of each compound may differ from that when the compound is 
used alone. Appropriate doses will be readily appreciated by those skilled in the art. 
It will be appreciated that the amount of a compound of the invention required for use 

5 in treatment will vary with the nature of the condition being treated and the age and 
the condition of the patient and will be ultimately at the discretion of the attendant 
physician or veterinarian. (E)-2-(5-Chlorothien-2-ylyN-{(3S)-I-[(lS)-l-methyl-2-
morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl)ethenesulfonamide in substantially 
crystalline form may be used in combination with other antithrombotic drugs (such as 

10 thrombin inhibitors, thromboxane receptor antagonists, prostacyclin mimetics, 
phosphodiesterase inhibitors, fibrinogen antagonists, thrombolytic drugs such as 
tissue plasminogen activator and streptokinase, non-steroidal ant14nfiammatory 
drugs such as aspirin, and the like), anti-hypertensive agents (such as anglotensin-
converting enzyme inhibitors, angiotensin-11 receptor antagonists, ACE / NEP 

15 inhibitors, "lockers, calcium channel blockers, PDE inhibitors, aldosterone 
blockers), anti-atherosclerotic / dyslipidaemic agents (such as HMG-CoA reductase 
inhibitors) and anti-arrhythmic agents. 

The combinations referred to above may conveniently be presented for use in the 

20 forrn of a pharmaceutical formulation and thus pharmaceutical formulations 

comprising a combination as defined above together VOth a pharmaceutically 

acceptable carrier or excipient comprise a further aspect of the invention. The 

individual components of such combinations may be administered either sequentially 

or simultaneously in separate or combined pharmaceutical formulations by any 

25 convenient route. 

When administration is sequential, either the Factor Xa inhibitor or the second 

therapeutic agent may be administered first When administration is simultaneous, 
the combination may be administered either in the same or different pharmaceutical 

30 composition. 

When combined in the same formulation it will be appreciated that the two 

compounds must be stable and compatible with each other and the other 

components of the formulation. When formulated separately they may be provided in 

35 any convenient formulation, conveniently in such manner as are known for such 

compounds in the art. 

all 

The present invention Will now be further illustrated by the accompanying examples 
which should not be construed as limiting the scope of the invention in any way. 

AM publications, including but not limited to patents and patent applications, cited in 
this specification are herein incorporated by reference as if each individual 

6 
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publication were specifically and individually indicated to be incorporated by 
reference herein as though fully set forth. 

Examples 
5 

Abbreviations 
API Active Pharmaceutical Ingredient 
DCM Dichloromethane 

10 DMF N,N-Dimethylformamide 
HOBT 1-Hydroxybenzotriazole 
GC Gas Chromatography 
LOD Loss On Drying 
PAR Peak Area Ratio 

15 
Intermediate I 
tert-Butyl N4(benzvloxv)carbonvil-L-methionyl-L-alaninate 
Z-Protected L-methionine (10g) was dissolved in DMF (200ml) and 1-13-
(dimethylamino)propyU-3-ethylearbodilmide hydrochloride (8.13g) was added 

20 followed by HOBT (5.72g) and triethylamine (1 9.7ml). The mixture was stirred for I h 
then L-alanine tert-butyl ester (7.7g) was added and stirring continued for 18h. The 
mixture was concentrated under reduced pressuie and partitioned between diethyl 
ether and water. The separated organic phase was washed with hydrochloric add 
(1M), saturated sodium bicarbonate solution and brine, dried (over magnesium 

25 sulphate) and concentrated under reduced pressure to give the title compound 
(I 1.9g) as an orange oil which crystallised on standing. 
Mass spectrum: Found: MH* 411 

Intermediate 2 
30 teit-Butvl �(2S-)-2-((3�S)-3-(C(4en�vi�ow)carbonvflaminol-.-2-oxoDvrroridin-l-

v0propanoate 
A solution of Intermediate 1 (1 1.9g) in acetone (75ml) was treated with methyl iodide 
(18ml) and stirred at room temperature for 72h. The reaction mixture was then 
concentrated under reduced pressure to give an orange solid which was dissolved in 

35 acetonitrile (200ml). Dowex (01-1- form) resin (19.42g) was added and the mixture 
stirred for 18h at room temperature. The mixture was filtered and the resin washed 
with ethyl acetate. The filtrate was concentrated under reduced pressure to afford a 
yellow oil which was purified by BlotageTm chromatography (eluting with 
cyclohexane:ethyl acetate 3:2) to give the title compound (2.92g) as a colourless oil. 

40 Mass spectrum: Found: MH* 363 

Intermediate 3 
(2S)-2-((3S)-3-H(Benzvloxv)carbonyllaminol-2-oxopyrrolidin-l-vi) tgormnoigAgig 
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Intermediate 2 (0.5g) was dissolved in DCM (7ml), and trifluoroacetic add (4.7ml) 
was added. The mixture was stirred at room temperature for 1.5h and then 
concentrated under reduced pressure to give the title Comr)ound (0.423g) as a 
colourless oil which after azeotroping with toluene, crystallised. 

5 Mass spectrum: Found: MH* 307 

Intermediate 4 

Benzyl (3S)-1-10 S)-l-methy[-2-morr)holin-4-vl-2-oxoethyll-2-oxopyrr-o-lidi 
vicarbamate 

10 Intermediate 3 (84.5g) was dissolved in DMF (21) and 0-(benzotriazol-l-yl? 
N,N,N’,N’-tetramethyluronium tetrafluoroborate (161g) was added, followed by N’N-
diisopropylethylamine (92ml) and morpholine (46ml). The mixture was stirred under 
nitrogen for 2.5h, and saturated aqueous ammonium chloride was added. The 
mixture was stirred for 15min then partitioned between water and ethyl acetate. The 

15 separated organic phase was washed with lithium chloride (10% by weight), followed 
by saturated sodium bicarbonate and brine. The organic layer was dried (over 
sodium sulphate) and concentrated under reduced pressure to give the title 

compound (65g) as a yellow solid. 

Mass spectrum: Found: MH+ 376 
20 

Intermediate 5 

(3S?3-Amino-i-[(IS)-l-methyl-2-mori)holW??A-2-oxoethA]gvrr-olidin-2-one 

A mixture of Intermediate 4 (20g), 10 % palladium on carbon (2g) and ethanol (1.31) 
was stirred under an atmosphere of hydrogen for 16h. The reaction mixture was 

25 filtered through CeliteTm and the filtrate was concentrated under reduced pressure to 
give the title compound (12.3g) as a pale white oil. 
’H NMR (D4M&OH): 85-05(IH, dd), &59(9H, m), 3.37(2H, m), 2.42(IH, m), 1.75(IH, 
m), 1.30(3H. d) ppm. 

30 Intermediate 6: 
(S)-3-amino-l-[(S)-l-methyl-2-morpholin-4-yi-2-oxo-ethyl]-t)vrrolidin-2-one 
hydrochloride 

To slurry of Intermediate 4 (5 g, 0.013 mol, I equivalent) in ethanol (75 mQ and 

35 hydrochloric acid (2.2 ml, 0.026 mol, 2 equivalents) was added 20% palladium 

hydroxide on carbon 50% water wet (100 mg, 2 weight %). The slurry was stirred at 

room temperature under approximately 15-20 psi for approximately 3 hours. The 

mixture was filtered through celite. The cake was washed with acelonitrile (2 x 30 

ml). The filtrate contained (S)-3-amino-l-[(S)-l-methyl-2-morpholin-4-yi-2-oxo-ethyq-

40 pyrrolidin-2-one hydrochloride (yield assumed 100%). 

’0;?/-,? 
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Example I 
(E)-2-(5-Chlorothien-2-vl)-N4(3S)-I-[(IS)-i-methyl-2-mori)holin-4-vi-2-oxoeth)tn-2-
oxoi)vrrolidin-3-vllgthenesulfonamide (method 1) 

To a solution of Intermediate 5 (14.9g) in anhydrous acetonitrile (750ml) were added 

(E)-2-(S-chlorothien-2-yl)ethenesulfonyI chloride (16.5g) in acetonitrile (250ml) and 

pyridine (I I ml), and the mixture was stirred at room temperature for 72h. Saturated 

ammonium chloride solution was added and the resultant mixture stirred at room 

temperature for 30min. The mixture was concentrated under reduced pressure and 

the residue partitioned between chloroform and a 1:1 mixture of hydrochloric acid 

(2M) and water. The organic layer was washed with a 1:1 mixture of saturated 

sodium bicarbonate and water, and brine. The organic layer was isolated, dried (over 

magnesium sulphate) and concentrated under reduced pressure to give the title 

compound (I 9.3g) as a white solid (substantially amorphous form). 
Mass spectrum: Found: MH* 448 
H.p.l.c. Rt 2.99min 
11-1 NMR (CDC13):87.48(IH, d), 7.08(IH, d), 6.90(lH, d), 6.55(IH, d), 5.12(lH, br.d), 

5.06(lH, q), 3.96(IH, m), 3.70-3.48(9H, m), 3.35(IH, m), 2.62(IH, m), 2.05(lH, m), 

1.34(3H, d) ppm. 

Crystallisation of Example I 
Example 1 (33.3g) was dissolved in acetone (350ml) at 550C, whilst stirring under 

nitrogen. Water (780ml) was added dropwise and in portions over 3.5h, during which 

the solution began to appear cloudy. The heat was removed and the solution left to 

reach room temperature over 2h. The mixture was left for a further 18h at room 

temperature in the absence of light. The resultant suspension was filtered, washed 

with cold water (200ml), and then dried under vacuum at 3010C over 24h, to give the 

title compound as a white substantially crystalline solid. 

The substantially crystalline material obtained was used as a seed to initiate 

30 crystallisation in a repeat crystallisation process (as described above) in which the 
seed was added after removing the heat to give the title compound (29.2g) as a 
white substantially crystalline solid. 

35 
Melting point (by DSC): melting onset 163 to 165 OC 

The substantially crystalline solid exists predominately as needle-shaped and lath-
shaped particles, up to 250 microns in length, which form loose agglomerates. 

The X-ray powder diffraction pattern of the crystalline compound as shown in Figure 
40 1 was obtained using the settings shown in Table 1. Table 2 lists characteristic peak 

data. 
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Table I (a) XRPD inLtrument details and measurement conditions 

Manufacturer Philips Analytical X-Ray B.V. 
The Netherlands 

Diffractometer!ype PW3040 
Serial DY667 

Tube Anode Cu 
LabdaAlpha 1 1.54056 
LabdaAlpha 2 1.54439 
Ratio Alpha2l 0.50000 
Divergence slit Prog. Div. Slit 
Receiving slit Prog. Rec. Slit 
Monochromator used YES 
Generator voltage 40 W 
Tube current 50 mA 
Data angle range (0 20) 2.0000 � 45.0000 
Scan step size (* 20) 0.020 
Scan type Continuous 
Scan step time 1.00 seconds 

Table I (b) DSC for melting onset Instrument details and measurement conditions 

Instrument Manufacturer/ Model: TA Instruments 
DSC2920 

Serial No. M2920-234 
Method Sample pre-treatment None 

Purge gas identity 
flow rate 

Nitrogen / 20 ml min4 

Sample pan type Pinhole aluminium 
Heating rate 10 -,c min-, 
Temperature range Ambient to 300 OC 

Melting onset for substantially crystalline material 163 �165 10C. 

Microscot) 

10 Particles described as acicular or lath shaped crystals up to 400 microns in length 
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Table 2. XRPD p2ak data for (E)-2-(5-chlorothien-2-yl)-N-f(3S)-l-r(lS)-i-methyl-2-
morr)holin-4-YI-2-oxoethyll-2-oxopyrrolidin-3--Yllethenesulfonamide in substantially 
crystalline form (Examde ft characterized by an X-ray powder diffraction Dattem 

that contains but is not limited to the aeaks in Table 2. 

Angle (*20) d K-alphal (A) Relative Intensity (% 

4.65 18.98 0.9 
8.67 10.19 0.69 

9.21 9.59 17.5 

9.55 9.26 1.1 

10.82 8.17 3.2 

12.41 7.13 3.4 
12.71 6.96 1.0 
13.79 6.42 11.6 

14.38 6.16 3.2 

15.19 5.83 0.7 

16.11 5.50 13.2 

16.64 5.32 5.8 

16.80 5.27 
17.27 5.13 2.5 

18.11 4.89 16.8 

18.39 4.82 100.0 

18.90 4.69 2.7 

19.57 4.53 2.3 

20.25 4.38 3.7 

20.62 4.30 3.1 
21.14 4.20 4.0 

21.95 4.05 2.6 

22.37 3.97 9.6 

Example 2 
(E)-2-(5-Chlorothien-2-yi)-N-((3S)-1 40 SM -methyl-2-monpholin-4:yl-2-oxoethyn-2-
oxonyrrolidin-3-vllethenesulfonamide (method 2) 

10 

Stoichiometry of raw materials and reagents, and volumes (vol) of solvents used 
were calculated based on the amount of (S)-3-amino-l-[(S)-l-methyl-2-morpholin-4-
yl-2-oxoethyU-pyrrolidin-2-one hydrochloride which was assumed 100% yield from 

Inten-nediate 5. 

15 (S)-3-Amino-l-[(S)-l-methyl-2-morpholin-4-yl-2-oxo-ethyq-pyffolidin-2-one 
hydrochloride (1.0 eq) (intermediate 6) in ethanol and pyndine (3 volumes) was 
charged to the reactor, and then concentrated under vacuum below 40*C to about 3 
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volumes. 10 volumes of acetonitrile was added, then the solution was concentrated 
under vacuum below 400C to about 3 volumes. The addition and concentration of 
acetonitrile were repeated (4 cycles) until acceptable level of ethanol was below 
0. 1% wAN (GC analysis for ethanol). The GC sample was taken between 4th and 5th 

5 cycles after addition of 10 vol acetonitrile. 

The volumes of (S)-3-amino-l-[(S?l-methyl-2-mrpholin-4-yl-2-oxo-ethyQ-pyrrolidin-
2-one hydrochloride solution were adjusted to about 13 volumes with acetonitrile 
(roughly pyridine, 3 vol; acetonitrile, 10 vol) at ambient temperature. (E)-2-(5-Chloro-
thlophen-2-yl)-ethenesulfonyl chloride (1.0-1.4 eq) was charged as solid in one 

10 por0on into the reactor. The mixture was stirred at ambient temperature until reaction 
was complete, monitoring by HPLC (Note: the reaction was considered complete 
when HPLC analysis showed that the ratio of (E)-2-(5-chlorothien-2-yi)-N.4(3$)-1 
f(I SM -methyl-2-morpholin-4-YI-2-oxoethA]-2-oxopyrrolidin-3-vilethenesulfonanfide: 
(E)-2-(S-chloro-thiophen-2-yi)-ethenesulfonyI chloride (plus acid from (E)-2-(5-chloro-

15 thiophen-2-yl)-ethenesulfonyl chloride) was greater than 86:14 PAR). Butyl acetate 
(15 vol) was added to reaction mixture. Solvents were removed by distillation under 
vacuum below 700C until about 12-13 vol. Water (10 vol) was added and stirred at 
approximately 700C for 30-60min to ensure that all oily materials were disolved. The 
mixture was settled for about 30 min and separated. The organic phase was washed 

20 with water (5 vol) at 60-700C. The combined aqueous phases were extracted with 
butyl acetate (15 vol) at approximately 600C. The combined organic phases were 
filtered at 50-60*C (final API) and then concentrated to approximately 10 vol under 
vacuum <800C. Solid precipitates out during concentration. The slurry was cooled to 
ambient temperature. Cyclohexane (10 vol, filtered) was added and the slurry was 

25 held for 4-24h. The solid was filtered and washed with cyclohexane (10 vol, filtered). 
The product was dried at 60-70*C under vacuum until consistent weight or LOD 
<0.5% at 1250C for 5 min to afford off-white solid. Yield range observed: 60-70% 

Crystallisation of Example 2 

(E)-2-(5-Chlorothien-2-vl)-N-((3S)-I-[(IS)-i-methyl-2-morpholin-4-yi-2-oxoethyl1-2-
30 oxopyrrolidin-3-vll?--thenesulfonamide (29.25 g) was suspended in n-propanol (225 

mL, 7.5 volumes). The suspension was heated to 7510C. The solution was then 
filtered hot. Cyclohexane (225 mL, 7.5 volumes) was added and the mixture heated 
to reflux (740C). The solution was then cooled to around 650C and seeds (0.2 % w/w 
in cyclohexane) were added. The resultant slurry was held at 650C for 30 minutes 

35 after the onset of crystallization. The content was cooled to O-S*C (cooling rate, 
0.50C/min). The suspension was stirred at 0-50C for I hour and filtered under 
vacuum. The cake was then washed with cyclohexane (150 mL, 5.0 volumes) and 
set in a vacuum oven (60’*C/ 25 mmHg) to dry to constant weight. Weight of JQ:Z: 
(5-chlorothien-2-vl)-N-QSI-1 40 S)?-1-methyl-2-moroholin-4-vi-2-oxoethvll-2-

40 oxopyrrolidin-3-vRethenesulfonamide was 24.7 g (85%). Percent yield range 
observed: 85-90% of a light yellow solid. 
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Table 3. XRPD instrument details and measurement conditions 

Manufacturer Philips Analytical 
Diffractometer type )CPert Pro MPD Diffractometer 
Detector Type RCelerator RTMS (Real Time Multi Strip) 
Tube Anode Cu 
LabdaAlpha 1 (A) 1.54056 
LabdaAlpha 2 (A) 1.54439 
Ratio Alpha2l 0.50000 
Incident beam optics fixed slits (0.50 aperture), 0.04 radian soller 

slits, I Omm beam mask 
Diffracted beam optics fixed slits (Rcelerator module), 0.04 radian 

soller slits 
Generator voltage W) 40 
Tube current (mA) 40 
Data angle range (020) 2.0-40.0 
Scan step size (020) 0.017 
Scan type Continuous 
Scan step time (s) 180 
Sample rotation (rpm) 125 

r") 
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Table 4. XRPD oeak data for (E)-2-(S-chlorothien-2-vl)-N-((3S)-l-[(lS)-l-methyl-2-
morr)holin-4-vl-2-oxoethyn-2-oxopyrrolidin-3-vl)ethenesulfonamide in substanfiall 

crystalline form (Example 2): characterized by an X-ray powder diffraction pattem 
that contains but is not limited to the peaks in Table 4. 

Angle (020) d K-alphal Relative Intensity N 
4.5 19.5 21 

8.6 10.3 22 

9.1 9.7 38 

9.4 9.4 28 

10.7 8.3 53 

12.3 7.2 34 

12.6 7.0 16 

13.7 6.5 17 

16.0 5.5 66 

16.6 5.3 86 

16.7 5.3 77 

17.2 5.2 27 

18.0 4.9 81 

18.3 4.8 100 

19.5 4.6 19 

20.2 4.4 31 

20.5 4.3 18 

21.9 4.1 19 

22.3 4.0 27 

22.9 3.9 19 

23.1 3.8 20 

23.5 3.8 22 
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CLAIMS 

1. (E)-2-(5-Chlorothien-2-yl)-N-((3S)-I-[(lS)-l-methyl-2-morpholin-4-*2-oxoethyg-
2-oxopyrrolidin-3-yl)ethenesuffonamide in substantially crystalline form. 

2. The substantially crystalline form as claimed in claim 1 in the form of needle-
shaped crystals. 

3. The substantially crystalline form as claimed in claim 1 in the form of lath-shaped 
10 crystals. 

4. The substantially crystalline form as claimed in claim I in the form of a mixture of 
needle-shaped and lath-shaped crystals. 

15 5. The substantially crystalline forrn as claimed in any one of claims 1-4 wherein the 
melting point is greater than 1600C. 

6. The substantially crystalline form as claimed in claim I having an X-ray powder 
diffraction pattern expressed in terms of 2 theta angles and obtained with a 

20 diffractometer, wherein said X-ray powder diffraction pattern comprises 2 theta 
angles at one or more positions selected from the group consisting of 9.1-9.2 
(–O. 1), 16.0-16.1 (–O.I), 18.0-18.2 (–O. 1), and 18.3-18.4 (–O. 1) degrees. 

7. The substantially crystalline form as claimed in claim 1 having an X-ray powder 
25 diffraction pattern expressed in terms of 2 theta angles and obtained with a 

diffractometer, wherein said X-ray powder diffraction pattern comprises 2 theta 
angles at one or more positions selected from the group consisting of 9.21 –0.05, 
13.79 –0.05, 16.11 –0.05,18.11–0.05, and 18.39 –0.05 degrees. 

30 8. The substantially crystalline form as claimed in claim I having an X-ray powder 
diffraction pattern expressed in terms of 2 theta angles and obtained with a 
diffractometer, wherein said X-ray powder diffraction pattern comprises 2 theta 
angles at one or more positions selected from the group consisting of 9.1 –0.1, 
16.0 –0.1, 18.0 –0.1, and 18.3 –0.1 degrees. 

35 
9. The substantially crystalline form as claimed in claim I for which the X-ray 

diffraction data are as shown in Table 2. 

10. The substantially crystalline form as claimed in claim I for which the X-ray 
40 diffraction data are as shown in Table 4. 

11. The substantially crystalline form as claimed in claim I for which the X-ray 
diffraction pattern is as shown in Figure 1. 
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12. The substantially crystalline form as claimed in claim I for which the X-ray 

diffraction pattern is as shown in Figure 2. 

5 13.A method for the preparation of (E)-2-(5-chlorothien-2-yi)-N-{(3S)-l-[(IS)-l-
methyl-2-morpholin-4-yl-2-oxoethyl]-2-oxopyrrolidin-3-yl)ethenesulfonamide in 
substantially crystalline form as claimed in any one of claims I to 12, which 
method comprises crystallisation of (E)-2-(5-chlorothien-2-yi)-N-{(3S)-I-[(IS)-l-
methyl-2-morpholin-4-yi-2-oxoethyl]-2-oxopyrrolidin-3-yl)ethenesulfonamide from 

10 an organic solution, optionally in the presence of water. 

14. A method as claimed in claim 13 wherein the organic solution selected from: an 

aromatic hydrocarbon, a cycloalkane, an ester, an alcohol or a ketone, or a 

mixture thereof. 
15 

15. (E)-2-(5-Chlorothien-2-yl)-N-{(3S)-I-[(IS)-l-methyl-2-morpholin4-yl-2-oxoethyQ-
2-oxopyrrolidin-3-yl)ethenesuffonamide in substantially crystalline form as 

claimed in any of claims I to 12 for use in therapy. 

20 16. A pharmaceutical composition comprising (E)-2-(5-chlorothien-2-A)-N-((3S)-i-

[(I Syl -methA-2-morpholin-4-yi-2-oxoethyQ-2-oxopyrrolidin-3-
yl)ethenesulfonamide in substantially crystalline form as claimed in any of claims 

1 to 12 together with a pharmaceutical carrier and/or excipient. 

25 17. Use of (E)-2-(5-chlorothien-2-yl)-N-((3S)-I-[(IS)-l-methyl-2-morpholin-4-yi-2-
oxoethyq-2-oxopyrrolidin-3-yl)ethenesulfonamide in substantially crystalline form 

as claimed in any of claims I to 12 for the manufacture of a medicament for the 

treatment of a patient suffering from a condition susceptible to amelioration by a 

Factor Xa inhibitor. 
30 

18. A method of treating a patient suffering from a condition susceptible to 
amelioration by a Factor Xa inhibitor comprising administering a therapeutically 

effective amount of (E)-2-(5-chlorothien-2-ylyN-{(3S)-I +1 Syl -methyl-2-
morpholin-4-yl-2-oxoethyq-2-oxopyrrolidin-3-yl)ethenesuffonamide in substantially 

35 crystalline form as claimed in any of claims I to 12. 
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Figure 1. X-Ray Powder Diffractogram of substantially crystalline Example 1. 
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Forma cristalina 

La presente invenci6n se refiere a derivados cristali-

nos de un compuesto de oxopirrolidina y a su uso en medici-

na. MAs part icularmente, la invenci6n estA relacionada con 

5 una forma sustancialmente cristalina de (E)-2-(5-clorotien-

2-il)-N-((3S)-l-[(IS)-l-metil-2-morfolin-4-il-2-oxoetil]-2-

oxopirrolidin-3-illetenosulfonamida, con sus formulaciones 

farmac6uticas, con procedimientos para prepararla, y con su 

uso en medicina, particularmente con su uso en la mejora de 

10 un estado clinico para el que estA indicado un agente in-

hibidor del factor Xa. 

El factor Xa es un miembro de la clase de enzimas de 

las serina proteasas semejantes a la tripsina. Es una enzi-

ma clave en la cascada de coagulaci6n. Un enlace uno a uno 

15 de los factores Xa y Va con iones calcio y un fosfolipido 

convierte la protrombina en trombina. La trombina juega un 

papel central en el mecanismo de coagulaci6n de la sangre 

convirtiendo la proteina soluble del plasma, fibrin6geno, 

en fibrina insoluble. Para la estabilizaci6n del tap6n 

20 hemostAtico primario se requiere la matriz de fibrina inso-

luble. Muchos estados enfermizos significativos estAn rela-

cionados con la hemostasis anormal. Con respecto a la vas-

culatura arterial coronaria, la formaci6n anormal del trom-

bo debido a la ruptura de una placa ateroscler6tica esta-

25 blecida es la causa principal del infarto agudo de miocar-

dio y de la angina de pecho inestable. El tratamiento de un 

trombo coronario oclusivo tanto por terapia trombolitica 

como por angioplastia coronaria transluminal percutAnea 

(PTCA) estA con frecuencia acompadado por otro cierre trom-

30 b6tico agudo del vaso afectado que requiere resoluci6n in-

mediata. Con respecto a la vasculatura venosa, un alto por-

centaje de pacientes sufren cirugia mayor en las extremida-

des inferiores o el Area abdominal sufre de formaci6n de 

trombo en la vasculatura venosa que puede dar lugar a un 

35 flujo sangulneo reducido a la extremidad afectada y a una 

predisposici6n a la embolia pulmonar. Com6nmente, la coa-

gulopatia intravascular diseminada se produce dentro de am-
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bos sistemas vasculares durante el choque s6ptico, ciertas 

infecciones viricas y cAncer, 
y se caracteriza por el rbpi-

do consumo de factores de coagulaci6n y coagulaci6n sist6-

mica que da lugar a la formaci6n de trombos que amenazan la 

5 vida que se producen por toda la vasculatura lo que conduce 

al fallo general de los 6rganos. 

MAs allS de su papel directo en la formaci6n de coagu-

los de sangre ricos en fibrina, se ha informado que la 

trombina tiene profundos efectos biorreguladores sobre va-

10 rios componentes celulares dentro de la vasculatura y de la 

sangre (Suman, M.A., Ann. NY Acad. Sci., 405:349 (1986)). 

Un agente inhibidor del factor Xa puede ser 6til en el 

tratamiento de enfermedades vasculares agudas tales como 

los sindromes coronarios agudos (por ejemplo, la prevenci6n 

15 primaria y secundaria del infarto de miocardio y de la an-

gina de pecho inestable y el tratamiento de secuelas pro-

tromb6ticas asociadas con el infarto de miocardio o el fa-

llo cardiaco), tromboembolia, cierre agudo de los vasos 

sanguineos asociado con la terapia trombolitica y angio-

20 plastia transluminal percutAnea, ataques isqu6micos transi-

torios, embolia pulmonar, trombosis venosa profunda, oclu-

si6n arterial perif6rica, prevenci6n del estrechamiento lu-

minal de los vasos sanguineos (restenosis) y la prevenci6n 

de sucesos tromboemb6licos asociados con la fibrilaci6n 
25 atrial, por ejemplo, la apoplejia. Los agentes inhibidores 

del factor Xa tambi6n pueden ser (Itiles para prevenir la 
trombosis y las complicaciones en pacientes gen6ticamente 

predispuestos a la trombosis arterial o a la trombosis ve-

nosa, 
y en pacientes que tienen predisposici6n a la trombo-

30 sis asociada a una enfermedad (por ejemplo, diab6ticos del 

tipo 2). Se ha informado que la trombina contribuye a la 

proliferaci6n de fibroblastos en los pulmones, por tanto, 
los agentes inhibidores del factor Xa tambi6n podrian ser 
6tiles para el tratamiento de algunas enfermedades pulmona-

35 res fibr6ticas. Los agentes inhibidores del factor Xa tam-
bi6n podrian ser 6tiles en el tratamiento de la metAstasis 

tumoral suprimiendo la coagulaci6n e impidiendo asi la de-
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posici6n de la fibrina y su concomitante facilitaci6n de la 

metAstasis. Un agente inhibidor del factor Xa tambi6n pue-

de tener utilidad como agente antiinflamatorio a trav6s de 

su inhibici6n de la activaci6n de receptores activados por 

5 proteasas mediada por el FXa (PAR 1-4). Un agente inhibidor 

del factor Xa tambi6n puede tener utilidad como agente an-

tiateroscler6tico a trav6s de la supresi6n de la activaci6n 

de las plaquetas. La trombina puede inducir la retracci6n 

de neuritas y, por tanto, los agentes inhibidores del fac-

10 tor Xa pueden tener potencial en las enfermedades neurode-

generativas tales como la enfermedad de Parkinson y la en-

fermedad de Alzheimer. Los agentes inhibidores del factor 

Xa tambi6n pueden tener utilidad como agentes anticoagulan-

tes en conexi6n con la preparaci6n, almacenamiento, frac-

15 cionamiento o uso de la sangre total. Tambi6n se ha infor-

mado de su uso en conexi6n con agentes tromboliticos, per-

mitiendo asi el uso de una menor dosis de agente tromboli-

tico. 

La (E)-2-(5-clorotien-2-il)-N-((3S)-l-((lS)-l-metil-2-

20 morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-ill-eteno-

sulfonamida es un agente inhibidor del FXa descrito en los 

documentos W002/100886 y W002/100830, incorporados a la 

presente memoria por referencia, en una forma sustancial-

mente amorfa. La (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-

25 1-metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-

il)etenosulfonamida tiene la estructura mostrada seguida-

mente: 

rN C, S 
0 

0 ,43cle"

 

N 
0 

(0) 
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Sumario de la invenci6n 

Los presentes inventores han encontrado ahora que la 

(E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil)-2-oxopirrolidin-3-il)eteno-

5 sulfonamida se puede obtener en una forma sustancialmente 

cristalina. Por tanto, en un primer aspecto de la invenci6n 

se proporciona (E)-2-(5-clorotien-2-il)-N-1(3S)-I-[(IS)-l-

metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-

il)etenosulfonamida en forma sustancialmente cristalina. 

10 Otros aspectos de la invenci6n son: 

� Una composici6n farmac6utica que comprende (E)-2-(5-

clorotien-2-il)-N-((3S)-l-[(IS)-l-metil-2-morfolin-4-

il-2-oxoetil]-2-oxopirrolidin-3-illetenosulfonamida en 

forma sustancialmente cristalina junto con un vehiculo 

15 y/o excipiente farmac6utico. 

� (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(IS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-illeteno-

sulfonamida en forma sustancialmente cristalina para 

usar en terapia. 

20 El uso de (E) -2- (5-clorotien-2-il) -N- ( (3S) -1- ( (1S) -1-

metil-2-morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-

illetenosulfonamida en forma sustancialmente cristali-

na para la fabricaci6n de un medicamento para el tra-

tamiento de un paciente que sufre de un estado clinico 

25 susceptible de mejora mediante un agente inhibidor del 

factor Xa. 

Un m6todo para tratar a un paciente que suf re de un 

estado clinico susceptible de mejora mediante un agen-

te inhibidor del factor Xa, que comprende administrar 

30 una cantidad terap6uticamente efectiva de (E)-2-(5-

clorotien-2-il)-N-((3S)-I-[(lS)-l-metil-2-morfolin-4-

il-2-oxoetill-2-oxopirrolidin-3-il)etenosulfonamida en 
forma sustancialmente cristalina. 

35 Descripci6n de la invenci6n 

La forma sustancialmente pura de (E)-2-(5-clorotien-2-

il)-N-((3S)-l-[(lS)-l-metil-2-morfolin-4-il-2-oxoetil]-2-
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oxopirrolidin-3-il)etenosulfonamida se puede obtener, Como 

se describe mAs adelante, por cristalizaci6n en ciertas 

condiciones en forma de particulas con forma de agujas y/o 

varillas, de hasta 250 micr6metros de longitud. Asi, en un 

5 primer aspecto de la invenci6n se proporciona (E)-2-(5-

clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-morfolin-4-il-2-

oxoetil]-2-oxopirrolidin-3-il)etenosulfonamida sustancial-

mente cristalina en forma de cristales con forma de agujas. 

En otro aspecto de la invenci6n, tambi6n se proporciona 

10 (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)eteno-

sulfonamida sustancialmente cristalina en forma de crista-

les con forma de varillas. En otro aspecto de la invenci6n, 

tambi6n se proporciona (E)-2-(5-clorotien-2-il)-N-((3S)-l-

15 [(lS)-l-metil-2-morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-

il)etenosulfonamida sustancialmente cristalina en forma de 

una mezcla de cristales con forma de agujas y de cristales 

con forma de varillas. Preferiblemente, los cristales son 

de hasta 250 micr6metros de longitud. Sin embargo, se apre-

20 ciarci que, en ciertas circunstancias, se pueden formar for-

mas alternativas de cristales. Por lo tanto, se tiene que 

entender que todas tales formas alternativas de cristales 

estAn dentro del alcance de la presente invenci6n. 

Como se usa en la presente memoria, la expresi6n "con 

25 forma de aguja" quiere decir un prisma semejante a una agu-

ja. Esta forma tambi6n se conoce como "acicular". Preferi-

blemente, los cristales con forma de agujas son de hasta 

250 micr6metros de longitud. 

Como se usa en la presente memoria, la expresi6n "con 

30 forma de varilla" quiere decir un cristal con forma de pala 

o espAtula. En otras palabras, una forma acicular aplanada. 

Preferiblemente, los cristales con forma de varilla son de 

hasta 400 micr6metros de longitud. MAs preferiblemente, los 

cristales con forma de varilla son de hasta 250 micr6metros 

35 de longitud. 

La (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil)-2-oxopirrolidin-3-il)eteno-
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sulfonamida sustancialmente cristalina tiene un inicio del 

punto de fusi6n de 163-1650C. Por tanto, en otro aspecto de 

la invenci6n se proporciona (E)-2-(5-clorotien-2-il)-N-

((3S)-I-[(lS)-l-metil-2-morfolin-4-il-2-oxoetill-2-

5 oxopirrolidin-3-il)etenosulfonamida en forma sustancialmen-

te cristalina que tiene un inicio del punto de fusi6n medi-

do por DSC (– 0,50C) de: 1600C o mayor, preferiblemente en 

el intervalo de 161-1670C, m&s preferiblemente en el inter-

valo de 163-1650C. 

10 Una muestra de (E)-2-(5-clorotien-2-il)-N-f(3S)-l-

[(IS)-l-metil-2-morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-

il)etenosulfonamida sustancialmente cristalina, preparada 

como se describe posteriormente en la presente memoria, dio 

los patrones de difracci6n de rayos X en polvo de la figura 

15 1 y la figura 2. El patr6n de difracci6n de rayos X es 6ni-

co de la forma cristalina. La forma sustancialmente crista-

lina exhibe un patr6n de difracci6n con una 6nica serie de 

picos de difracci6n que se pueden expresar en Angulos 2 

theta (0), distancias interplanares d (A) y/o intensidades 

20 relativas de picos. 

Los &ngulos de difracci6n 2 theta y los correspondien-

tes valores de las distancias interplanares d justifican 

las posiciones de varios picos en el patr6n de difracci6n 

de rayos X. Los valores de las distancias interplanares d 

25 se calculan con Angulos 2 theta observados y la longitud de 

onda Kal del cobre usando la ecuaci6n de Bragg. En funci6n 

del difract6metro especifico empleado y de la t6cnica de 

preparaci6n de muestras del analista son de esperar ligeras 

variaciones de las distancias interplanares d y de los An-

30 gulos 2 theta observados. Es de esperar una variaci6n mayor 
de las intensidades relativas de los picos. La identifica-

ci6n de la forma exacta del cristal de un compuesto debe 
basarse principalmente en las distancias interplanares d,o 

en los Angulos 2 theta observados con una menor importancia 
35 puesta en las intensidades relativas de los picos. Para 

identificar la (E)-2-(5-clorotien-2-il)-N-f(3S)-l-[(lS)-i-

metil-2-morfolin-4-il-2-oxoetil]-Z-oxopirrolidin-3-
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illetenosulfonamida sustancialmente cristalina, el pico ca-

racteristico del Angulo 2 theta se produce a 18, 3 – 0, 1 

grados, o una distancia interplanar de 4, 8 – 0, 1 A. En un 

aspecto de la invenci6n, el pico caracteristico del Angulo 

5 2 theta se produce a 18,39 grados, o una distancia inter-

planar de 4,82 A. 
Aunque un experto en la t6cnica puede identificar la 

(E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-illeteno-

10 sulfonamida sustancialmente cristalina a partir de los pi-

cos caracteristicos de los Angulos 2 theta a 18,3 – 0,1 

grados, por ejemplo 18,39 grados, en algunas circunstan-

cias, para la identificaci6n de la (E)-2-(5-clorotien-2-

il)-N-1(3S)-l-[(lS)-l-metil-2-morfolin-4-il-2-oxoetil]-2-

15 oxopirrolidin-3-illetenosulfonamida sustancialmente crista-

lina puede ser deseable confiar en m6ltiples Angulos 2 the-

ta o m,31tiples distancias interplanares d. La (E)-2-(5-

clorotien-2-il)-N-((3S)-l-[(IS)-l-metil-2-morfolin-4-il-2-

oxoetil]-2-oxopirrolidin-3-illetenosulfonamida sustancial-

20 mente cristalina tambi6n se puede identificar mediante la 

presencia de mCiltiples picos caracteristicos a Angulos 2 

theta que incluyen dos, tres o todos los cuatro Angulos 2 

theta que son razonablemente caracteristicos de esta forma 

cristalina particular. Estos picos se producen en las si-

25 guientes posiciones, expresadas en Angulos 2 theta (– 0,1 

grados): 9,1-9,2, 16,0-16,1, 18,0-18,2, 18,3-18,4 grados. 

En una realizaci6n, para identificar la (E)-2-(5-clorotien-

2-il)-N-((3S)-l-[(lS)-l-metil-2-morfolin-4-il-2-oxoetil]-2-

oxopirrolidin-3-il)etenosulfonamida sustancialmente crista-

30 lina se emplea al menos uno de los Angulos 2 theta prece-

dentes. 

En un aspecto particular de la invenci6n, los picos se 

producen en las siguientes posiciones, expresadas en Angu-

los 2 theta (– 0, 1 grados) : 9, 21, 13, 7 9, 16, 11, 18, 11, 

35 18,39 grados. Para identificar la (E)-2-(5-clorotien-2-il)-

N-((3S)-I-[(lS)-l-metil-2-morfolin-4-il-2-oxoetill-2-
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oxopirrolidin-3-il)etenosulfonamida sustancialmente crista-

lina al menos se emplea uno, preferiblemente dos, m&s pre-

feriblemente 3, incluso mAs preferiblemente 4, mucho m&s 

preferiblemente 5, de los Angulos 2 theta precedentes. 

5 En otro aspecto particular de la invenci6n, los picos 

se producen en las siguientes posiciones, expresadas en &n-

gulos 2 theta (– 0,1 grados): 9,1, 16,0, 18,0, 18,3 grados. 

Para identificar la (E)-2-(5-clorotien-2-il)-N-f(3S)-l-

[(IS)-l-metil-2-morfolin-4-il-2-oxoetil)-2-oxopirrolidin-3-

10 il)etenosulfonamida sustancialmente cristalina al menos se 
emplea uno, preferiblemente dos, mAs preferiblemente 3, mu-

cho m&s preferiblemente 4, de los Angulos 2 theta preceden-

tes. 

En cada una de las asignaciones de Angulos 2 theta y 
15 distancias interplanares d anteriormente reportadas estA 

presente cierto margen de error. El error en la determina-
ci6n de las distancias interplanares d disminuye con el au-
mento del Angulo de barrido de difracci6n o la disminuci6n 
de la distancia interplanar d. El margen de error en los 

20 Angulos 2 theta precedentes es aproximadamente –0,1 grados, 

preferiblemente –0,05 grados, para cada una de las asigna-
ciones de picos precedentes. El margen de error de los va-
lores de las distancias interplanares d es aproximadamente 

–0,1 Angstrom, preferiblemente –0,05 Angstrom. 
25 Puesto que en la asignaci6n de los Angulos 2 theta y 

las distancias interplanares d es posible cierto margen de 
error, el m6todo preferido de comparar los patrones de di-
fracci6n de rayos X en polvo con el fin de identificar una 
forma cristalina particular es superponer el patr6n de di -

30 fracci6n de rayos X de la forma desconocida sobre el patr6n 
de difracci6n de rayos X en polvo de una forma conocida. 
Por ejemplo, un experto en la t6cnica puede superponer un 
patr6n de difracci6n de rayos X en polvo de un forma no 
identificada de (E)-2-(5-clorotien-2-il)-N-f(3S)-l-((lS)-i-

35 metil-2-morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-

illetenosulfonamida, obtenida usando los m6todos descritos 
anteriormente en la presente memoria, sobre la figura 1 6 
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la figura 2, y determinar fAcilmente si el patr6n de di-

fracci6n de rayos X de la forma no identificada es sustan-

cialmente el mismo que el patr6n de difracci6n de rayos X 

en polvo de la (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-

5 metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-

illetenosulfonamida sustancialmente cristalina. Si el pa-

tr6n de difracci6n de rayos X en polvo es sustancialmente 

el mismo que en la figura 1 6 la figura 2, la forma previa-

mente desconocida se puede f6cil y exactamente identificar 

10 Como (E)-2-(5-clorotien-2-il)-N-f(3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)eteno-

sulfonamida sustancialmente cristalina. 

Aunque los Angulos 2 theta o las distancias interpla-

nares d son el m6todo principal de identificar una forma 

low) 

15 cristalina particular, tambi6n puede ser deseable comparar 

las intensidades relativas de picos. Como se advirti6 ante-

riormente, las intensidades relativas de picos pueden va-

riar dependiendo del difract6metro especifico empleado y de 

la t6cnica de preparaci6n de muestras del analista. Las in-

20 tensidades de picos se dan como intensidades relativas a 

la intensidad de pico del pico m&s intenso. Las unidades de 

intensidad de la representaci6n grAfica de difracci6n de 

rayos X son cuentas/s. Las cuentas absolutas = cuen-

tas/tiempo x tiempo de recuento = cuentas/s x 10 s. 

25 Cuando se usa en la presente memoria, la expresi6n 

’"forma sustancialmente cristalina" quiere decir que estA 

sustancialmente exenta de la forma amorfa de (E)-2-(5-

clorotien-2-il)-N-f(3S)-l-((IS)-l-metil-2-morfolin-4-il-2-

oxoetil]-2-oxopirrolidin-3-illetenosulfonamida. Por "sus -

30 tancialmente exenta" se quiere decir que contiene menos que 

50% de la forma amorfa, preferiblemente menos que 20% de la 

forma amorfa, mAs preferiblemente menos que 10% de la forma 

amorfa, mAs preferiblemente menos que 5% de la forma amor-

fa, incluso mcis preferiblemente menos que 2% de la forma 

35 amorfa, mucho mAs preferiblemente menos que 1% de la forma 

amorfa. 
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Cuando se usa en la presente memoria, la expresi6n 

"forma sustancialmente amorfa" quiere decir la forma amorfa 

de la (E)-2-(5-clorotien-2-il)-N-1(3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-eteno-

5 sulfonamida la cual puede contener hasta 10% de la forma 

cristalina de la (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-

1-metil-2-morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-

etenosulfonamida, pero preferiblemente contiene menos que 

5% de la forma cristalina, mAs preferiblemente menos que 3% 

10 de la forma cristalina, incluso mcis preferiblemente menos 

que 2% de la forma cristalina, mucho preferiblemente menos 

que 1% de la forma cristalina. 

La (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-ill-eteno-

15 sulfonamida contiene centros quirales (asim6tricos), v6ase 
* en la f6rmula M. Los estereois6meros individuales 

(enanti6meros y diastere6meros) y las mezclas de 6stos es-

tAn dentro del alcance de la presente invenci6n. Preferi-

blemente, la estereoquimica es (S) en la posici6n 3 del 

20 anillo de 2-oxopirrolidina. Preferiblemente, la estereoqui-

mica es (S) en la posici6n 1 del grupo oxoetilo. 

La presente invenci6n tambi6n proporciona un m6todo 

para la preparaci6n de (E)-2-(5-clorotien-2-il)-N-((3S)-l-

((IS)-i-metil-2-morfolin-4-il-2-oxoetil)-2-oxopirrolidin-3-

25 il)-etenosulfonamida en forma sustancialmente cristalina, 

m6todo que comprende la cristalizaci6n de (E)-2-(5-

clorotien-2-il)-N-f(3S)-l-[(lS)-l-metil-2-morfolin-4-il-2-

oxoetil]-2-oxopirrolidin-3-ill-etenosulfonamida en una di-

soluci6n orgAnica, opcionalmente en presencia de agua. En 

30 general, la (E)-2-(5-clorotien-2-il)-N-4(3S)-l-[(lS)-l-

metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-il)-

etenosulfonamida se disuelve en un disolvente orgAnico, por 

ejemplo un hidrocarburo aromAtico (por ejemplo, tolueno), 

un cicloalcano (por ejemplo, ciclohexano), un Caster (por 

35 ejemplo, acetato de etilo), un alcohol (por ejemplo, eta-

nol, metanol o propan-2-ol), o una cetona (por ejemplo, 

acetona), preferiblemente, una cetona (por ejemplo, aceto-
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na) o un cicloalquilo (por ejemplo, ciclohexano) , mAs pre-

feriblemente ciclohexano, preferiblemente a temperatura 

elevada, por ejemplo 50-70*C, y, opcionalmente, se aftade 

agua como contradisolvente. La cristalizaci6n se lleva a 

5 cabo reduciendo la temperatura de la disoluci6n, preferi-

blemente entre temperatura ambiente y OOC, mAs preferible-

mente 0-50C. En un aspecto preferido de la invenci6n, los 

cristales de (E)-2-(5-clorotien-2-il)-N-1(3S)-I-[(IS)-l-

metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-il)-

10 etenosulfonamida se aislan por filtraci6n. 

Los m6todos para la preparaci6n de un material sustan-

cialmente cristalino descritos en la presente memoria cons-

tituyen otro aspecto de la presente invenci6n. 

La (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

15 morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-eteno-

sulfonamida es un agente inhibidor del factor Xa y como tal 

es 6til en el tratamiento de estados clinicos susceptibles 

de mejora por administraci6n de un agente inhibidor del 

factor Xa. Tales estados clinicos incluyen enfermedades 

20 vasculares agudas tales como los sindromes coronarios agu-

dos (por ejemplo, la prevenci6n primaria y secundaria del 

infarto de miocardio y de la angina de pecho inestable y el 

tratamiento de secuelas protromb6ticas asociadas con el in-

farto de miocardio o el fallo cardiaco), tromboembolia, 

25 cierre agudo de los vasos sanguineos asociado con la tera-

pia trombolitica y la angioplastia coronaria transluminal 

percutAnea (PTCA), ataques isqu6micos transitorios, embolia 

pulmonar, trombosis venosa profunda, oclusi6n arterial pe-

rif6rica, prevenci6n del estrechamiento luminal de los va-

30 sos sanguineos (restenosis) y la prevenci6n de sucesos 

tromboemb6licos asociados con la fibrilaci6n atrial, por 

ejemplo, la apoplejia; tratamiento de la apoplejia isqu6mi-

ca; en la prevenci6n de la trombosis 
y de complicaciones en 

pacientes gen6ticamente predispuestos a la trombosis arte-
35 rial o a la trombosis venosa y en pacientes que tienen pre-

disposici6n a la trombosis asociada a una enfermedad (por 

ejemplo, diab6ticos del tipo 2); el tratamiento de la fi-
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brosis pulmonar; el tratamiento de la met6stasis tumoral; 

el tratamiento de las inflamaciones; aterosclerosis; enfer-

medades neurodegenerativas tales como las enfermedades de 

Parkinson y de Alzheimer; el sindrome de Kasabach Merritt; 

5 el sindrome ur6mico hemolitico; la disfunci6n endotelial; 

como anticoagulantes de la sangre extracorporea en, por 

ejemplo, diAlisis, filtraci6n de la sangre, by-pass, y al-

macenamiento de productos sanguineos; y en el revestimiento 

de dispositivos invasores tales como pr6tesis, vAlvulas ar-

10 tificiales y cat6teres, para reducir el riesgo de formaci6n 

de trombos. 

Por consiguiente, un aspecto de la presente invenci6n 

proporciona (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-

metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-il)-

15 etenosulfonamida en forma sustancialmente cristalina para 

usar en terapia m6dica, particularmente para usar en la me-

jora de un estado clinico en un mamifero, incluyendo un ser 

humano, para el que estA indicado un agente inhibidor del 

factor Xa. 

20 En otro aspecto, la invenci6n proporciona un m6todo 

para el tratamiento y/o la profilaxis de un mamifero, in-

cluyendo un ser humano, que sufre de un estado clinico sus-

ceptible de mejora mediante un agente inhibidor del factor 

Xa, m6todo que comprende administrar al sujeto una cantidad 

25 efectiva de (E)-2-(5-clorotien-2-il)-N-t(3S)-l-((lS)-l-

metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-il)-

etenosulfonamida en forma sustancialmente cristalina. 

En otro aspecto, la presente invenci6n proporciona el 

uso de (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

30 morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-eteno-

sulfonamida en forma sustancialmente cristalina, para la 

fabricaci6n de un medicamento para el tratamiento y/o la 

profilaxis de un estado clinico susceptible de mejora me-
diante un agente inhibidor del factor Xa. 

35 Preferiblemente, el estado clinico susceptible de me-

jora mediante un agente inhibidor del factor Xa se selec-

ciona del tratamiento de enfermedades vasculares agudas ta-



IL 

13 

les como la trombosis coronaria (por ejemplo, el infarto de 

miocardio y la angina de pecho inestable) , tromboembolia, 

cierre agudo de los vasos sanguineos asociado con la tera-

pia trombolitica y la angioplastia coronaria transluminal 

5 percut&nea, ataques isqu6micos transitorios, embolia pulmo-

nar, trombosis venosa profunda, oclusi6n arterial perif6ri-

ca, prevenci6n del estrechamiento luminal de los vasos san-

guineos (restenosis) y la prevenci6n de sucesos tromboemb6-

licos asociados con la fibrilaci6n atrial, por ejemplo, la 

io apoplejia. 

MAs preferiblemente, el estado susceptible de mejora 

mediante el agente inhibidor del factor Xa se selecciona de 

la trombosis coronaria (por ejemplo, el infarto de miocar-

dio y la angina de pecho inestable) , embolia pulmonar, 

15 trombosis venosa profunda, y la prevenci6n de sucesos trom-

boemb6licos asociados con la fibrilaci6n atrial, por ejem-

plo, la apoplejia. 

Se apreciarA que la referencia al tratamiento incluye 

el tratamiento agudo o la profilaxis asi como la mejora de 

20 sintomas establecidos. 

Aunque es posible que, para usar en terapia, se pueda 

administrar la (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-

metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-il)-

eteno-sulfonamida en forma sustancialmente cristalina como 

25 materia prima, es preferible presentar el ingrediente acti-

vo como una formulaci6n farmac6utica. 

En otro aspecto, la invenci6n proporciona una composi-

ci6n farmac6utica que comprende (E)-2-(5-clorotien-2-il)-N-

((3S)-l-[(IS)-l-metil-2-morfolin-4-il-2-oxoetill-2-

30 oxopirrolidin-3-ill-etenosulfonamida en forma sustancial-

mente cristalina en asociaci6n con un vehiculo y/o exci-

piente farmac6uticamente aceptable. El vehiculo y/o exci-

piente tiene que ser "aceptable" en el sentido de ser com-

patible con los otros ingredientes de la f ormulaci6n y no 

35 dafiino para sus receptores. 

Por consiguiente, la presente invenci6n proporciona 

ademAs una formulaci6n farmac6utica que comprende E)-2-(5-
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clorotien-2-il)-N-((3S)-l-[(IS)-l-metil-2-morfolin-4-il-2-

oxoetil]-2-oxopirrolidin-3-ill-etenosulfonamida en forma 

sustancialmente cristalina, en asociaci6n con un vehiculo 

y/o excipiente farmac6uticamente aceptable. El vehiculo y/o 

5 excipiente tiene que ser "aceptable" en el sentido de ser 

compatible con los otros ingredientes de la formulaci6n y 

no daftino para sus receptores. 

En otro aspecto, la invenci6n proporciona una composi-

ci6n farmac6utica que comprende como ingrediente activo 

10 (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-ill-eteno-

sulfonamida en forma sustancialmente cristalina en asocia-

ci6n con un vehiculo y/o excipiente farmac6uticamente acep-

table, para usar en terapia, y en particular en el trata-

15 miento de sujetos humanos o animales que sufren de un esta-

do clinico susceptible de mejora mediante un agente inhibi-

dor del factor Xa. 

Mediante la presente invenci6n, se proporciona ademAs 

un procedimiento para la preparaci6n de una composici6n 

20 farmac45utica, procedimiento que comprende mezclar (E)-2-(5-

clorotien-2-il)-N-1(3S)-l-[(lS)-l-metil-2-morfolin-4-il-2-

oxoetil]-2-oxopirrolidin-3-il)-etenosulfonamida en forma 

sustancialmente cristalina junto con un vehiculo y/o exci-

piente farmac6uticamente aceptable. 

25 La (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-eteno-

sulfonamida en forma sustancialmente cristalina se puede 

formular para la administraci6n oral, bucal, parenteral, 

t6pica, rectal o transd6rmica, o en una forma adecuada para 

30 la administraci6n por inhalaci6n o insuflaci6n (a trav6s de 

la boca o de la nariz). 

Para la administraci6n oral, las composiciones farma-

c6uticas pueden tomar la forma de, por ejemplo, comprimidos 

o cApsulas preparadas por medios convencionales con exci-

35 pientes farmac6uticamente aceptables tales como agentes li-

gantes (por ejemplo, almid6n de maiz pregelatinizado, poli-

vinilpirrolidona o hidroxipropilmetilcelulosa); cargas (por 
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ejemplo, lactosa, celulosa microcristalina o hidr6genofos-

fato de calcio); agentes lubricantes (por ejemplo, esteara-

to de magnesio, talco o silice); agentes desintegrantes 

(por ejemplo, almid6n de patata o almid6n-glicolato de so-

5 dio); o agentes humectantes (por ejemplo, laurilsulfato de 

sodio). Los comprimidos se pueden revestir por m6todos bien 

conocidos en la t6cnica. Las preparaciones liquidas para la 

administraci6n oral pueden tomar la forma de, por ejemplo, 

disoluciones, jarabes o suspensiones, o se pueden presentar 

10 como productos secos para su reconstituci6n con agua u 

otros vehiculos adecuados antes de su uso. Tales prepara-

ciones liquidas se pueden preparar por medios convenciona-

les con aditivos farmac4§uticamente aceptables tales como 

agentes de suspensi6n (por ejemplo, jarabe de sorbitol, de-

15 rivados de celulosa o grasas comestibles hidrogenadas); 

agentes emulsionantes (por ejemplo, lecitina o acacia); ve-

hiculos no acuosos (por ejemplo, aceite de almendras, 6ste-

res aceitosos, alcohol etilico o aceites vegetales fraccio-

nados); y agentes conservantes (por ejemplo, p-

20 hidroxibenzoatos de metilo o propilo, o cicido s6rbico). 

Cuando se considere apropiado, las preparaciones tambi6n 

pueden contener sales amortiguadoras del pH, agentes sabo-

rizantes, colorantes y edulcorantes. 

Las preparaciones para la administraci6n oral se pue-

25 den formular adecuadamente para dar una liberaci6n contro-

lada del compuesto activo usando vehiculos y/o excipientes 

farmac6uticamente aceptables, por ejemplo hidroxipropilme-

tilcelulosa. 

Para la administraci6n bucal, las composiciones pueden 

30 tomar la forma de comprimidos o grageas formuladas de una 

manera convencional. 

Los compuestos segOn la presente invenci6n se pueden 

formular para la administraci6n parenteral por inyecci6n, 

por ejemplo por inyecci6n por bolo o infusi6n continua. Las 

35 formulaciones para inyectar se pueden presentar en una for-

ma de dosificaci6n unitaria, por ejemplo en ampollas o en 

recipientes de m6ltiples dosis, con un agente conservante 
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afiadido. Las composiciones pueden tomar formas tales como 

suspensiones, disoluciones o emulsiones en vehiculos oleo-

SOS o acuosos, y pueden contener agentes formulatorios ta-

les como agentes de suspensi6n, de estabilizaci6n y/o de 

5 dispersi6n. Alternativamente, el ingrediente activo puede 

estar en forma de polvo para reconstituir con un vehiculo 

adecuado, por ejemplo agua est6ril exenta de pir6genos, an-

tes de su uso. 

Los compuestos segdn la presente invenci6n se pueden 

10 formular para la administraci6n t6pica por insuflaci6n o 

por inhalaci6n. Ejemplos de tipos de preparaci6n para la 

administraci6n t6pica incluyen pulverizaciones y aerosoles 

para usar en un agente inhalador o insuflador. 

Para aplicaci6n externa, se pueden formar polvos con 

15 la ayuda de cualquier base en polvo adecuada, por ejemplo 

lactosa, talco o almid6n. Las composiciones para pulverizar 

se pueden formular como disoluciones o suspensiones acuo-

sas, o como aerosoles suministrados desde dep6sitos presu-

rizados, tales como inhaladores para dosificar las dosis, 

20 con el uso de un propulsante adecuado. 

Los compuestos seg6n la presente invenci6n tambi6n se 

pueden formular en composiciones para administraci6n rectal 

tales como supositorios o enemas contra la retenci6n, por 

ejemplo, que contienen bases convencionales de supositorios 

25 tales como mantequilla de coco u otros glic6ridos. 

Adem&s de las formulaciones previamente descritas, los 

compuestos tambi6n se pueden formular como una preparaci6n 

dep6sito. Tales formulaciones que act?ian durante largo 

tiempo se pueden administrar por implantaci6n (por ejemplo, 

30 subcutAnea, transcutAnea o intramuscularmente) o por inyec-

ci6n intramuscular. Asi, por ejemplo, los compuestos segdn 

la presente invenci6n se pueden formular con materiales po-

limeros o hidr6fobos adecuados (por ejemplo, como una emul-

si6n en un aceite aceptable) o resinas de intercambio de 

35 iones o como derivados escasamente solubles, por ejemplo, 

como sales escasamente solubles. 
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Seg6n la presente invenci6n, una dosis propuesta de 

(E)-2-(5-clorotien-2-il)-N-((3S)-l-[(IS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-eteno-

sulfonamida en forma sustancialmente cristalina para admi-

5 nistrar a un ser humano (de aproximadamente 70 kg de peso 

corporal) es de 0,1 mg a I g, preferiblemente de I mg a 500 

mg del ingrediente activo por dosis unidad, expresada como 

peso de base libre. La dosis unidad se puede administrar, 

por ejemplo, de I a 4 veces por dia. La dosis dependerA de 

10 la ruta de administraci6n. Se apreciarA que, dependiendo de 

la edad y del peso del paciente asi como de la gravedad del 

estado clinico a tratar, puede ser necesario hacer varia-

ciones rutinarias de la dosificaci6n. La dosificaci6n tam-

bi6n dependerA de la ruta de administraci6n. La dosis pre-

15 cisa y la ruta de administraci6n quedarAn finalmente a la 

discreci6n de m6dico o el veterinario que atiende. 

La (E)-2-(5-clorotien-2-il)-N-1(3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-eteno-

sulfonamida en forma sustancialmente cristalina tambi6n se 

20 puede usar en combinaci6n con otros agentes terap6uticos. 

En otro aspecto, la invenci6n proporciona asi una combina-

ci6n que comprende (E)-2-(5-clorotien-2-il)-N-((3S)-l-

((IS)-l-metil-2-morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-

il)-etenosulfonamida en forma sustancialmente cristalina 

25 junto con otro agente terap6utico. 

Cuando la (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-

metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-il)-

eteno-sulfonamida en forma sustancialmente cristalina se 

usa en combinaci6n con un segundo agente terap6utico activo 

30 contra el mismo estado enfermizo, la dosis de cada compues-

to puede diferir de la de cuando el compuesto se administra 

solo. Las dosis apropiadas serAn fAcilmente apreciadas por 

los expertos en la t6cnica. Se apreciarA que la cantidad de 

un compuesto de la invenci6n requerida para usar en el tra-

35 tamiento variarA con la naturaleza del estado clinico que 

se trata y con la edad y estado clinico del paciente, y fi-

nalmente quedarA a la discreci6n del m6dico o veterinario 
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que atiende. La (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-

metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-il)-

etenosulfonamida en forma sustancialmente cristalina se 

puede usar en combinaci6n con otros fArmacos antitromb6ti-

5 cos (tales como agentes inhibidores de la trombina, antago-

nistas de los receptores del tromboxano, agentes mim6ticos 

de la prostaciclina, agentes inhibidores de la fosfodieste-

rasa, agentes antagonistas del fibrin6geno, fArmacos trom-

boliticos tales como el agente activador tisular del plas-

10 min6geno y la estreptoquinasa, fArmacos anti inf lamatorios 

no esteroidales tales como la aspirina, y semejantes), 

agentes antihipertensores (tales como agentes inhibidores 

de la enzima que convierte la angiotensina, agentes antago-

nistas de los receptores de la angiotensina-II, agentes in-

15 hibidores ACE/NEP, agentes P-bloqueantes, agentes bloquean-

tes de los canales del calcio, agentes inhibidores PDE, 

agentes bloqueantes de la aldosterona), agentes antiateros-

cler6ticos/dislipid6micos (tales como los agentes inhibido-

res de la HMG-CoA reductasa) y agentes antiarritmicos. 

20 Las combinaciones anteriormente referidas se pueden 

convenientemente presentar para usar en forma de una formu-

laci6n farmac6utica y, asi, las formulaciones farmac6uticas 

que comprenden una combinaci6n como se defini6 anteriormen-

te junto con un vehiculo o excipiente farmac6uticamente 

25 aceptable comprenden otro aspecto de la invenci6n. Los com-

ponentes individuales de tales combinaciones se pueden ad-

ministrar secuencial o simultAneamente en formulaciones 

farmac6uticas separadas o combinadas mediante cualquier ru-

ta conveniente. 

30 Cuando la administraci6n es secuencial, se puede admi-

nistra primero el agente inhibidor del factor Xa o el se-

gundo agente terap6utico. Cuando la administraci6n es si-

multAnea, la combinaci6n se puede administrar en la misma o 

diferente composici6n farmac6utica. 

35 Cuando se combinan en la misma formulaci6n, se apre-

ciarA que los dos compuestos tienen que ser estables y com-

patibles uno con otro y con los otros componentes de la 
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formulaci6n. Cuando se formulan separadamente, se pueden 

proporcionar en cualquier formulaci6n conveniente, conve-

nientemente de tal manera que sea conocida en la t6cnica 

para tales compuestos. 

5 Ahora, la presente invenci6n se ilustrarA adicional-

mente mediante los ejemplos que la acompaftan los cuales no 

se debe pretender que de ninguna manera limitan el alcance 

de la invenci6n. 

Todas las publicaciones, que incluyen pero no se limi-

10 tan a las patentes y solicitudes de patentes, citadas en 

esta memoria descriptiva se incorporan a la presente memo-

ria por referencia como si cada publicaci6n individual es-

tuviera especifica e individualmente indicada para incorpo-

rarse por referencia a la presente memoria como si expusie-

15 ra completamente. 

Ejemplos 

Abreviaciones 

20 API Ingrediente farmac6uticamente activo, 

DCM Diclorometano 

DMF N,N-dimetilformamida 

HOBT I-Hidroxibenzotriazol 

GC Cromatografia de gases 

25 LOD P6rdida por secado 

PAR Relaci6n pico/Area 

Compuesto intermedio 1 

N-[(Benciloxi)carbonil]-L-metionil-L-alaninato de terc-

30 butilo 

Se disolvi6 L-metionina Z-protegida (10 g) en DMF (200 

ml) y se aftadi6 hidrocloruro de 1-[3-(dimetilamino)propill-

3-etilcarbodiimida (8,13 g), seguido, por HOBT (5,72 g) y 

trietilamina (19,7 ml). La mezcla se agit6 durante 1 h, a 

35 continuaci6n se afiadi6 el 6ster de terc-butilo de la L-

alanina (7,7 g) y se continu6 la agitaci6n durante 18 h. La 

mezcla se concentr6 a presi6n reducida y se reparti6 entre 
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6ter dietilico y agua. La fase orgAnica separada se lav6 

con Acido clorhidrico (1M), disoluci6n saturada de bicarbo-

nato de sodio y salmuera, se sec6 (sobre sulfato de magne-

sio) y se concentr6 a presi6n reducida para dar el compues-

5 to del titulo (11,9 g) como un aceite naran3a que cristali-

z6 tras mantenerlo en reposo. 

Espectro de masas: encontrado: MH* 411. 

Compuesto intermedio 2 

10 (2S)-2-((3S)-3-([(benciloxi)carbonil]aminol-2-

oxopirrolidin-l-il)propanoato de terc-butilo 

Se trat6 una disoluci6n del compuesto intermedio 1 

(11,9 g) en acetona (75 ml) con yoduro de metilo (18 ml) y 

se agit6 a temperatura ambiente durante 72 h. A continua-

15 ci6n, la mezcla de reacci6n se concentr6 a presi6n reducida 

para dar un s6lido naranja que se disolvi6 en acetonitrilo 

(200 ml) . Se afiadi6 resina Dowex (forma OH-) (19, 42 g) y la 

mezcla se agit6 durante 18 h a temperatura ambiente. La 

mezcla se filtr6 y la resina se lav6 con acetato de etilo. 

20 El filtrado se concentr6 a presi6n reducida para dar un 

aceite amarillo que se purific6 por cromatografia en Blota-

geTH (eluyendo con ciclohexano:acetato de etilo 3:2) para 

dar el compuesto del titulo (2,92 g) como un aceite incolo-

ro. 

25 Espectro de masas: encontrado: MH+ 363. 

Compuesto intermedio 3 

Acido (2S)-2-((3S)-3-1[(benciloxi)carbonil]aminol-2-

oxopirrolidin-l-il)propanoico 

30 Se disolvi6 el compuesto intermedio 2 (0,5 g) en DCM 

(7 ml), y se aftadi6 Acido trifluoroac6tico (4,7 ml). La 

mezcla se agit6 a temperatura ambiente durante 1,5 h y, a 

continuaci6n, se concentr6 a presi6n reducida para dar el 

compuesto del titulo (0,423 g) como un aceite incoloro que 

35 cristaliz6 despu6s de someterse a destilaci6n azeotr6pica 

con tolueno. 

Espectro de masas: encontrado: MH+ 307. 
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Compuesto intermedio 4 

(3S)�l-[(lS)-l-metil-2-morfolin-4-il-2-oxoetill-2-

oxopirrolidin-3-il-carbamato de bencilo 

Se disolvi6 el compuesto intermedio 3 (84, 5 g) en DMF 

5 (2 1) y se afiadi6 tetra f luoroborato de 0-(benzotriazol-l-

il)-N,N,N’,N’-tetrametiluronio (161 g), seguido por N,N-

diisopropiletilamina (92 ml) y morfolina (46 ml). La mezcla 

se agit6 en atm6sfera de nitr6geno durante 2,5 h, y se afta-

di6 una disoluci6n acuosa saturada de cloruro de amonio. La 

10 mezcla se agit6 durante 15 min, y a continuaci6n se repar-

ti6 entre agua y acetato de etilo. La fase orgAnica separa-

da se lav6 con cloruro de litio (10% en peso), seguido por 

bicarbonato de sodio saturado y salmuera. La capa orgAnica 

se sec6 (sobre sulfato de sodio) y se concentr6 a presi6n 

15 reducida para dar el compuesto del titulo (65 g) como un 

s6lido amarillo. 

Espectro de masas: encontrado: MH* 376. 

Compuesto intermedio 5 

20 (3S)-3-amino-l-[(lS)-l-metil-2-morfolin-4-il-2-oxoetil]-

pirrolidin-2-ona 

Se agit6 en una atm6sfera de hidr6geno durante 16 h 

una mezcla del compuesto intermedio 4 (20 g), paladio al 

10% sobre carbono (2 g) y etanol (1, 3 1) . La mezcla de re-

25 acci6n se filtr6 a trav6s de Celite TM y el filtrado se con-

centr6 a presi6n reducida para dar el compuesto del titulo 

(12,3 g) como un aceite blanco pAlido. 

’RMN (D4MeOH) : 5 5, 05 (1H, dd) , 3, 59 (9H, m) , 3, 37 (2H, m) , 

30 

2,42 (1H, m), 1,75 (IH, m), 1,30 (3H, d) ppm. 

Compuesto intermedio 6 

Hidrocloruro de (3S)-3-amino-l-[(lS)-l-metil-2-morfolin-4-

il-2-oxoetill-pirrolidin-2-ona 

Se afiadi6 hidr6xido de paladio al 20% sobre carbono 

35 humectado con 50% de agua (100 mg, 2% en peso) a una sus-

pensi6n del compuesto intermedio 4 (5 g, 0,013 moles, 1 

equivalente) en etanol (75 ml) y Acido clorhidrico (2,2 ml, 
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0,026 moles, 2 equivalentes). La suspensi6n se agit6 a tem-

peratura ambiente a aproximadamente 1, 03-1, 37 atm, durante 

aproximadamente 3 horas. La mezcla se filtr6 a trav6s de 

celite. La torta se lav6 con acetonitrilo (2 x 30 ml) . El 

5 filtrado contenia hidrocloruro de (3S)-3-amino-l-[(lS)-l-

metil-2-morfolin-4-il-2-oxoetill-pirrolidin-2-ona (rendi-

miento asumido, 100%). 

Ejemplo I 

10 (E)-2-(5-Clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-ill-etenoz 

sulfonamida (m6todo 1) 

A una disoluci6n del compuesto intermedio 5 (1,49 g) 

en acetonitrilo anhidro (750 ml) se afiadieron cloruro de 

15 (E)-2-(5-clorotien-2-il)etenosulfonilo (16,5 g) en acetoni-

trilo (250 ml) y piridina (11 ml) , y la mezcla se agit6 a 

temperatura ambiente durante 72 h. Se aftadi6 una disoluci6n 

saturada de cloruro de amonio y la mezcla resultante se 

agit6 a temperatura ambiente durante 30 min. La mezcla se 

20 concentr6 a presi6n reducida y el residuo se reparti6 entre 

cloroformo y una mezcla 1:1 de Acido clorhidrico (2 M) y 

agua. La capa orgAnica se lav6 con una mezcla 1:1 de bicar-

bonato de sodio saturado y agua, y salmuera. La capa orgA-

nica se aisl6, se sec6 (sobre sulfato de magnesio) y se 

25 concentr6 a presi6n reducida para dar el compuesto del ti-

tulo (19,3 g) como un s6lido blanco (forma sustancialmente 

amorfa). 

Espectro de masas: encontrado: MH* 448. 

HPLC. Tiempo de retenci6n, 2,99 min. 

30 1RMN (CDC13): 8 7,48 (IH, d), 7,08 (1H, d), 6,90 (1H, d), 

6,55 (1H, d), 5,12 (1H, br.d), 5,06 (1H, q), 3,96 (1H, m), 

3,70-3,48 (9H, m), 3,35 (1H, m), 2,62 (1H, m), 2,05 (1H, 

m), 1,34 (3H, d) ppm. 

35 Cristalizaci6n del compu2sto del ejemplo 1 

El compuesto del ejemplo 1 (33,3 g) se disolvi6 en 

acetona (350 ml) a 55*C, mientras se agitaba en atm6sfera 
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de nitr6geno. Se afiadi6 agua (780 ml) gota a gota y en 

porciones durante 3,5 h, durante las cuales la disoluci6n 

comenz6 a tomar un aspecto turbio. Se elimin6 el calor y se 

dej6 que la disoluci6n alcanzara la temperatura ambiente 

5 durante 2 h. La mezcla se dej6 a temperatura ambiente du-

rante otras 18h en ausencia de luz. La suspensi6n resultan-

te se filtr6, se lav6 con agua fria (200 ml) y a continua-

ci6n se sec6 a vacio a 30*C durante 24 h, para dar el com-

puesto del titulo como un s6lido blanco sustancialmente 

10 cristalino. 

El material sustancialmente cristalino obtenido se us6 

como semilla para iniciar la cristalizaci6n en un procedi-

miento de cristalizaciones repetidas (como se describi6 an-

teriormente) en el que la semilla se aftadi6 despu6s de eli-

15 minar el calor para dar el compuesto del titulo (29,2 g) 

como un s6lido blanco sustancialmente cristalino. 

Punto de fusi6n (DSC) : inicio de la fusi6n, 163 a 

1650C. 

El s6lido sustancialmente cristalino existe predomi-

20 nantemente como particulas con forma de agujas y de vari-

llas, de hasta 250 micr6metros de longitud, que forman 

aglomerados sueltos. 

El patr6n de dif racci6n de rayos X en polvo del com-

puesto cristalino que se muestra en la figura 1 se obtuvo 

25 usando los ajustes mostrados en la tabla 1. La tabla 2 lis-

ta los datos de los picos caracteristicos. 

30 

01 
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Tabla l(a). Condiciones de medida y detalles del instrumen-

to XRPD 

Faabricante Philips Analytical X-Ray 

B.V. Holanda 

Tipo de difract6metro PW3040 

Serie DY667 

Tubo del &nodo Cu 

Labda alfa 1 1,54056 

Labda alfa 2 1,54439 

Relaci6n alfa 21 0,50000 

Ranura de divergencia Programa Div. Slit 

Ranura receptora Programa Div. Slit 

Se usa Monocromador SI 

Voltaje del generador 40 kV 

Corriente del tubo 50 mA 

Intervalo de Angulos dato (*20) 2,0000-45,0000 

Tamafto del paso de barrido (020) OfO2O 

Tipo de barrido Continuo 

Tiempo de paso de barrido 1,00 segundos 

Tabla I(b). Condiciones de medida y detalles del instrumen-

to DSC para medir el inicio de la fusi6n 

Instrumento Fabricante/Modelo TA Instruments/DSC2920 

Serie n* M2920-234 

M6todo Pretratamiento de Ninguno 

la muestra 

Identidad del gas Nitr6geno/20 ml.min-3L 

de purga/caudal 

Tipo de copela de Aluminio con agujero pe-

muestras quefio 

Velocidad de ca- 10*C.min-1 

lentamiento 

Intervalo de tem- Ambiente a 300*C 

peratura 
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El inicio de la fusi6n del material sustancialmente 

cristalino es 163-165*C. 

Microscopia 

5 Particulas descritas como cristales con forma acicular 

o de varilla de hasta 400 micr6metros de longitud. 

Tabla 2. Datos de los picos XRPD de (E) -2- (5-clorotien-2-

il)-N-((3S)-l-((lS)-l-metil-2-morfolin-4-il-2-oxoetil]-2-

to oxopirrolidin-3-ill-etenosulfonamida en forma sustancial-

mente cristalina (eiemplo 1) ; caracterizada por un patr6n 

de difracci6n de rayos X en polvo que contiene, pero no es-

tA limitado a, los picos de la tabla 2 

15 

Angulo (*20) D K-alfal Intensidad relativa 

4,65 18,98 0,9 

8,67 10,19 0,69 

9,21 9,59 17,5 

9,55 9,26 1,1 

10,82 8,17 3,2 

12,41 7,13 3,4 

12,71 6,96 1,0 

13,79 6,42 11,6 

14,38 6,16 3,2 

15,19 5,83 0,7 

16,11 5,50 13,2 

16,64 5,32 5,8 

16,80 5,27 6,7 

17,27 5,13 2,5 

18,11 4,89 16,8 

18,39 4,82 100,0 

18,90 4,69 2,7 

19,57 4,53 2,3 

20,25 4,38 3,7 

20,62 4,30 3,1 

21,14 4,20 4,0 

21,95 4,05 2,6 

22,37 3,97 9,6 7771 
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Ejemplo 2 

(E)-2-(5-Clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-ill-eteno-

sulfonamida (m6todo 2) 

5 La estequiometria de las materias primas y de los re-

activos, y los volOmenes (vol) de los disolventes usados se 

calcularon sobre la base de la cantidad de hidrocloruro de 

(S)-3-amino-l-[(S)-l-metil-2-morfolin-4-il-2-oxoetil]-

pirrolidin-2-ona, que se asumi6 de un rendimiento del 100% 

10 a partir del compuesto intermedio 5. 

Se carg6 en el reactor hidrocloruro de (S)-3-amino-l-

[(S)-l-metil-2-morfolin-4-il-2-oxoetill-pirrolidin-2-ona 

(1,0 eq.) (compuesto intermedio 6) en etanol y piridina (3 

volOmenes), y a continuaci6n se concentr6 a vacio por deba-

15 jo de 400C hasta aproximadamente 3 vol6menes. Se ahadieron 

10 volamenes de acetonitrilo, y a continuaci6n la disolu-

ci6n se concentr6 a vacio por debajo de 400C hasta aproxi-

madamente 3 vol6menes. Se repitieron la adici6n y concen-

traci6n de acetonitrilo (4 ciclos) hasta que la concentra-

20 ci6n aceptable de etanol estuvo por debajo de 0,1% en peso 

(anAlisis de etanol por GC). La muestra para GC se tom6 en-

tre los ciclos 4* y 5*, despu6s de la adici6n de 10 vol de 

acetonitrilo. 

Los vol6menes de disoluci6n de hidrocloruro de (S)-3-

25 amino-l-[(S)-l-metil-2-morfolin-4-il-2-oxoetil)-pirrolidin-

2-ona se ajustaron a aproximadamente 13 volCimenes con ace-

tonitrilo (aproximadamente, piridina 3 vol; acetonitrilo, 

10 vol) a temperatura ambiente. Se cargo en el reactor clo-

ruro de (E)-2-(5-clorotiofen-2-il)etenosulfonilo (1,0-1,4 

30 eq) como s6lido en una porcion. La mezcla se agit6 a tempe-

ratura ambiente hasta que la reacci6n se complet6, monito-

rizando por HPLC (nota: la reacci6n se consider6 completa 

cuando el anAlisis por HPLC mostr6 que la relaci6n de (E)-

2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-morfolin-4-

35 il-2-oxoetil]-2-oxopirrolidin-3-il)-etenosulfonamida : clo-

ruro de (E)-2-(5-clorotiofen-2-il)-etenosulfonilo (MAs Aci-

do de cloruro de (E)-2-(5-clorotiofen-2-il)-etenosulfonilo) 
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fue mayor que 86:14 PAR) . Se afiadi6 acetato de butilo (15 

vol) a la mezcla de reacci6n. Los disolventes se separaron 

por destilaci6n a vacio por debajo de 70*C hasta aproxima-

damente 12-13 vol. Se aftadi6 agua (10 vol) y se agit6 a 

5 aproximadamente 70*C durante 30-60 min para asegurar que 

todos los materiales oleosos se disolvieran. La mezcla se 

dej6 sedimentar durante aproximadamente 30 min y se separ6. 

La fase orgAnica se lav6 con agua (5 vol) a 60-70*C. Las 

fases acuosas combinadas se extrajeron con acetato de buti-

10 lo (15 vol) a aproximadamente 600C. Las fases organicas 

combinadas se filtraron a 50-60*C (API final) y a continua-

ci6n se concentraron a aproximadamente 10 vol a vacio y a 

menos que 80*C. Durante la concentraci6n se separaron s6li-

dos por precipitaci6n. La suspensi6n se enfri6 a temperatu-

15 ra ambiente. Se afiadi6 ciclohexano (10 vol, filtrado) y la 

suspensi6n se mantuvo durante 4-24 h. El s6lido se filtr6 y 

se lav6 con ciclohexano (10 vol, filtrado) . El producto se 

sec6 a 60-70*C a vacio hasta peso consistente o LOD < 0,5% 

a 125*C durante 5 min, para dar un s6lido blanco apagado. 

20 Intervalo de rendimientos observado: 60-70%. 

Cristalizaci6n del compuesto del ejemplo 2 

Se suspendi6 (E)-2-(5-clorotien-2-il)-N-((3S)-l-[(lS)-

1-metil-2-morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-

25 etenosulfonamida (29,25 g) en n-propanol (225 ml, 7,5 vol6-

menes). La suspensio’n se calent6 a 75*C. A continuaci6n, la 

disoluci6n se filtr6 en caliente. Se afiadi6 ciclohexano 

(225 ml, 7,5 volOmenes) y la mezcla se calent6 a reflujo 

(740C). A continuaci6n, la disoluci6n se enfri6 hasta alre-

30 dedor de 650C y se aftadieron semillas (0,2% en peso en ci-

clohexano). La suspensi6n resultante se mantuvo a 65*C du-

rante 30 minutos despu6s del inicio de la cristalizaci6n. 

El contenido se enfri6 a 0-5*C (velocidad de refrigeraci6n, 

0,50C/min). La suspensi6n se agit6 a 0-5*C durante 1 hora y 

35 se filtr6 a vacio. A continuaci6n, la torta se lav6 con ci-

clohexano (150 ml, 5,0 vol?imenes) y se coloc6 en un horno 

de vacio (60*C/25 mm de Hg) para secarla hasta peso cons-
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tante. El peso de (E)-2-(5-clorotien-2-il)-N-1(3S)-l-[(lS)-

1-metil-2-morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-

etenosulfonamida fue 24,7 g (85%). Intervalo de rendimien-

tos observado en tanto por ciento: 85-90% de un s6lido ama-

5 rillo ligero. 

10 

is 

Tabla 3. Condiciones de medida y detalles del instrumento 

XRPD 

Fabricante Philips Analytical 

Tipo de difract6metro Difract6metro X’Pert Pro 

MPD 

Tipo de detector X’Celerator RTMS (muti-

cintas en tiempo real) 

Tubo del Anodo Cu 

Labda alfa 1 (A) 1,54056 

Labda alfa 2 (A) 1,54439 

Relaci6n alfa 21 0,50000 

6ptica del rayo incidente Ranuras fijas (apertura 

0,50), ranuras soller de 

0,04 radianes, mAscara de 

rayo de 10 mm) 

Voltaje del generador (kV) 40 

Corriente del tubo(mA) 40 

Intervalo de Angulos dato (020) 2,0-40,0 

Tamafto del paso de barrido (020) OfO17 

Tipo de barrido Continuo 

Tiempo de paso de barrido (s) 80 

Rotaci6n de la muestra (rpm) 25 
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Tabla 4. Datos de los picos XRPD de (E) -2- (5-clorotien-2-

il)-N-f(3S)-l-((lS)-l-metil-2-morfolin-4-il-2-oxoetil]-2-

oxopirrolidin-3-il)-etenosulfonamida en forma sustancial-

mente cristalina (ejemplo 2) ; caracterizada por un patr6n 

de difracci6n de rayos X en polvo que contiene, pero no es-

tA limitado a, los picos de la tabla 4 

Angulo (*20) D K-alfal (A) Intensidad relativa (%) 

4,5 19,5 21 

8,6 10,3 22 

9,1 9,7 38 

9,4 9,4 28 

10,7 8,3 53 

12,3 7,2 34 

12,6 7,0 16 

13,7 6,5 17 

16,0 5,5 66 

16,6 5,3 86 

16,7 5,3 77 

17,2 5,2 27 

18,0 4,9 81 

18,3 4,8 100 

19,5 4,6 19 

20,2 4,4 31 

20,5 4,3 18 

21,9 4,1 19 

22,3 4,0 27 

22,9 3,9 19 

23,1 3,8 20 

23,5 3,8 22 
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REIVINDICACIONES 

1. (E)-2-(5-Clorotien-2-il)-N-((3S)-l-[(IS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-ill-eteno-

5 sulfonamida, en forma sustancialmente cristalina. 

2. La forma sustancialmente cristalina segdn la rei-

vindicaci6n 1, en forma de cristales con forma de agujas. 

10 3. La forma sustancialmente cristalina seg6n la rei-

vindicaci6n 1, en forma de cristales con forma de varillas. 

4. La forma sustancialmente cristalina seg6n la rei-

vindicaci6n 1, en forma de una mezcla de cristales con for-

15 ma. de agujas y con forma de varillas. 

5. La forma sustancialmente cristalina seg6n una cual-

quiera de las reivindicaciones 1-4, en la que el punto de 

fusi6n es mayor que 160*C. 

20 

6. La forma sustancialmente cristalina segdn la rei-

vindicaci6n 1, que tiene un patr6n de rayos X en polvo ex-

presado en t6rminos de Angulos 2 theta y obtenido con un 

difract6metro, en la que dicho patr6n de rayos X en polvo 

25 comprende Angulos 2 theta en una o mAs posiciones seleccio-

nadas del grupo que consta de 9,1-9,2 (–0,1), 16,0-16,1 

(–0,1), 18,0-18,2 (–0,1), y 18,3-18,4 (–0,1) grados. 

7. La forma sustancialmente cristalina segOn la rei-

30 vindicaci6n 1, que tiene un patr6n de rayos X en polvo ex-

presado en t6rminos de Angulos 2 theta y obtenido con un 

difract6metro, en la que dicho patr6n de rayos X en polvo 

comprende Angulos 2 theta en una o mAs posiciones seleccio-

nadas del grupo que consta de 9,2 0,05, 13,79 – 0,05, 

35 16,11 – 0,05, 18,11 – 0,05, y 18,39 0,05 grados. 

I 
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8. La forma sustancialmente cristalina seg6n la rei-

vindicaci6n 1, que tiene un patr6n de rayos X en polvo ex-

presado en t6rminos de Angulos 2 theta y obtenido con un 

difract6metro, en la que dicho patr6n de rayos X en polvo 

5 comprende Angulos 2 theta en una o ma’s posiciones seleccio-

nadas del grupo que consta de 9,1 – 0,1, 16,0 – 0,1, 18,0 

0,1, y 18,3 – 0,1 grados. 

9. La forma sustancialmente cristalina seg6n la rei-

10 vindicaci6n 1, para la cual los datos de difracci6n de ra-

yos X se muestran en la tabla 2. 

10. La forma sustancialmente cristalina seg6n la rei-

vindicaci6n 1, para la cual los datos de difracci6n de ra-

15 yos X se muestran en la tabla 4. 

20 

11. La forma sustancialmente cristalina seg6n la rei-

vindicaci6n 1, para la cual el patr6n de difracci6n de ra-

yos X es como se muestra en la figura 1. 

12. La forma sustancialmente cristalina seg6n la rei-

vindicaci6n 1, para la cual el patr6n de difracci6n de ra-

yos X es como se muestra en la figura 2. 

25 13. Un m6todo para la preparaci6n de (E)-2-(5-

clorotien-2-il)-N-t(3S)-l-[(lS)-l-metil-2-morfolin-4-il-2-

oxoetil]-2-oxopirrolidin-3-illetenosulfonamida en forma 

sustancialmente cristalina seg6n una cualquiera de las rei-

vindicaciones 1 a 12, m6todo que comprende la cristaliza-

-2-(5-clorotien-2-il)-N-((3S)-l-[(IS)-l-metil-2-30 ci6n de (E) 

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-eteno-

sulfonamida en una disoluci6n orgAnica, opcionalmente en 

presencia de agua. 

35 14. Un m6todo seg6n la reivindicaci6n 13, en el que la 

disoluci6n orgAnica se selecciona de: un hidrocarburo aro-
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mAtico, un cicloalcano, un 6ster, un alcohol o una cetona, 

o una de sus mezclas. 

15. (E)-2-(5-Clorotien-2-il)-N-t(3S)-l-[(lS)-l-metil-

5 2-morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)-eteno-

sulfonamida en forma sustancialmente cristalina segdn cual-

quiera de las reivindicaciones 1 a 12, para usar en tera-

pia. 

10 16. Una composici6n farmac6utica, que comprende (E)-2-

(5-clorotien-2-il)-N-((3S)-l-[(lS)-l-metil-2-morfolin-4-il-

2-oxoetil]-2-oxopirrolidin-3-il)-etenosulfonamida en forma 

sustancialmente cristalina seg6n cualquiera de las reivin-

dicaciones 1 a 12, junto con un vehiculo y/o excipiente 

15 farmac6utico. 

17. El uso de (E)-2-(5-clorotien-2-il)-N-((3S)-l-

[(lS)-l-metil-2-morfolin-4-il-2-oxoetill-2-oxopirrolidin-3-

ill-etenosulfonamida en forma sustancialmente cristalina 

20 seg6n cualquiera de las reivindicaciones 1 a 12, para la 

fabricaci6n de un medicamento para el tratamiento de un pa-

ciente que sufre de un estado clinico susceptible de mejora 

mediante un agente inhibidor del factor Xa. 

25 18. Un m6todo para tratar un paciente que sufre de un 

estado clinico susceptible de mejora mediante un agente in-

hibidor del factor Xa, que comprende administrar una canti-

dad terap6uticamente efectiva de (E)-2-(5-clorotien-2-il)-

N-((3S)-l-[(lS)-l-metil-2-morfolin-4-il-2-oxoetill-2-

30 oxopirrolidin-3-ill-etenosulfonamida en forma sustancial-

mente cristalina seg6n cualquiera de las reivindicaciones 1 

a 12. 

35 
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RESUMEN 

(E)-2-(5-Clorotien-2-il)-N-1(3S)-l-[(lS)-l-metil-2-

morfolin-4-il-2-oxoetil]-2-oxopirrolidin-3-il)eteno-

5 sulfonamida en forma sustancialmente cristalina, sus formu-

laciones farmac6uticas, procedimientos para prepararla, y 

su uso en medicina, particularmente su uso en la mejora de 

un estado clinico para el que estA indicado un agente in-

hibidor del factor Xa. 
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Figura 1. Difractograma de rayos X en polvo del 

del ejemplo 1 sustancialmente cristalino. 
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Figura 2. Difractograma de rayos X en polvo del compuesto 

del ejemplo 2 sustancialmente cristalino. 
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TRATADO DE COOPERAC16N DE PATENTES 

PCT 
NOTIFICACION DE TRANSMIS16N DEL REPORTE DE EXAMEN 

PRELIMINAR INTERNACIONAL 
(PCT Regla 7 1. 1) 

De: AUTORIDAD DE REVISION PRELIMINAR INTERNACIONAL 

Para: 
BAKER, Suzanne, Jane 
GLAXOSMITHKLINE 
Corporate Intellectual Property CN9 
980 Great West Road 
Brentford, Middlesex TW8 9GS 
Gran Bretafia 

Sello de recibido de GlaxoSmithKline Corporate Propiedad Industrial Brentford de fecha 4 
de enero de 2005 

Fecha de envio: 20/12/2004 
Referencia del solicitante o representante: SJB/PG5042 
No. de Solicitud Intemacional: PCT/EP03/13800 
Fecha de presentaci6n intemacional: 04/12/2003 
Fecha de prioridad: 06/12/2002 
Solicitante: GLAXO GROUP LIMITED 

I . Por la presente se notifica al solicitante que esta Autoridad de Revisi6n Preliminar 
Intemacional transmite adjunto a la presente el reporte de examen preliminar intemacional 

y sus anexos, si existen, establecidos en la solicitud intemacional. 

2. Una copia del reporte y sus anexos, si los hay, serAn transmitidos a la Oficina 

Intemacional para dar comunicaci6n a todas las Oficinas designadas. 

3. Donde se requiera por cualquiera de las Oficinas designadas, la Oficina 

Intemacional prepararA una traducci6n al inglds del reporte (pero no de sus anexos) y 

transmitird tal traducci6n a aquellas Oficinas. 

4. RECORDATORIO 

El solicitante deberd entrar en la fase nacional ante cada Oficina designada, realizando 

ciertos actos (presentando traducciones y cancelando tarifas nacionales) dentro de 30 meses 
a partir de la fecha de prioridad (o despu6s en a1gunas Oficinas) (Articulo 39 (1)) (ver 
tambidn el recordatorio enviado por la Oficina Intemacional con el Fon-nulario 

PCT/IB/301). 

Donde se deba presentar una traducci6n de la solicitud internacional ante una Oficina 

designada, la traducci6n deberd contener una traducci6n de cualquier anexo del reporte de 
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examen preliminar internacional. Es responsabilidad del solicitante preparar y presentar tal 
traducci6n directamente, a cada Oficina designada. 

Para mds informaci6n con respecto a los plazos y requisitos de, las Oficinas designadas, ver 
el Volumen 11 de la Guia del Solicitante PCT. 

Se llama la atenci6n del solicitante al Articulo 33(5), el cual estipula que los criterios de 
novedad, nivel inventivo y aplicaci6n industrial descritos en el Articulo 33(2) a (4) sirven 
meramente, para prop6sitos del examen preliminar internacional y que, "cualquier estado 
miembro puede aplicar criterios adicionales o diferentes para los prop6sitos de, decidir si, en 
ese estado, los inventos reivindicados son patentables o no" (ver tambidn Articulo 27(5)). 
Tales criterios adicionales pueden estar relacionados, por ejemplo, con excepciones a partir 
de la patentabilidad, requerimientos para permitir la divulgaci6n, claridad y soporte para las 
reivindicaciones. 

Nombre y direcci6n de correspondencia de la Autoridad de, Revisi6n Preliminar 
International: 
Oficina. de Patentes Europea - Gitschiner Str. 103 
D-10958 Berlin 

el-N Tel: +49 30 25901 - 0 
Fax: +49 30 25901 - 840. 

Funcionario Autorizado: Geier, A. 
Tel: + 49 30 25901-706 
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TRATADO DE COOPERACION DE PATENTES 
PCT 

REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL 
(PCT Articulo 36 y Regla 70) 

Referencia del solicitante o representante: SJB/PG5042 
No. de Solicitud Internacional: PCT/EP03/13800 
Fecha de presentaci6n internacional: 04/12/2003 
Fecha de prioridad: 06/12/2002 
Clasificaci6n Intemacional de Patentes: C07D409/12 
Solicitante: GLAXO GROUP LIMITED 

1. El reporte, de examen preliminar internacional ha sido, preparado por esta Autoridad de 
Revisi6n Preliminar Internacional y es transmitido al solicitante segiin el Articulo 36. 

2. Este REPORTE consta de 7 hojas, incluyendo, esta cubre hoja. 
0 Este reporte tambi6n estd acompaflado de ANEXOS, es decir, hojas de, la 
descripci6n, reivindicaciones, y/o dibujos los cuales han sido, modificados y son la base 
para este reporte y/o hojas que contengan rectificaciones hechas ante esta Autoridad (ver 
Regla 70.16 y Secci6n 607 de las Instrucciones Administrativas bajo el PCT). 

Estos anexos constan de, hojas. 

3. Este reporte, contiene indicaciones con relaci6n a los siguientes items: 

1. X Base para el reporte, 
11. Prioridad 
III. X Ninguna opini6n con respecto a la novedad, nivel inventivo y aplicaci6n industrial. 
IV. Falta de unidad inventiva 
V. X Declaraci6n razonada bajo la Regia 66.2(a)(ii) con respecto a la novedad, nivel 
inventivo o aplicaci6n industrial; citas y explicaciones soportando, dicha declaraci6n. 
VI Ciertos documentos citados 
VII Ciertos defectos en la solicitud internacional 
Vill Ciertas observaciones sobre la solicitud internacional 

Fecha de radicaci6n de la demanda: 16/06/2004 
Fecha de elaboraci6n de este reporte: 20/12/2004 
Nombre y direcci6n de correspondencia de la Autoridad de Revisi6n Preliminar 
Internacional: 
Oficina de Patentes Europea � Gitschiner Str. 103 
D-10958 Berlin 
Tel: +49 30 25901 - 0 
Fax: +49 30 25901 - 840. 

Funcionario Autorizado: Frelon, D. 
Tel: + 49 30 25901-312 



REPORTE DE EXAMEN PRELIMINAR INTERNACIONAL 

No. de Solicitud Internacional: PCT/11303/13800 

I. Base del reporte 

1. Con respecto a los elementos de la solicitud internacional (Hojas de 
reemplazo, entregadas a la Oficina receptora en respuesta a un requerimiento seg?n el 
Articulo 14, son referidas en este reporte como "presentadas originalmente" y no 
esuin anexadas al presente puesto que no contienen enmiendas (Reglas 70.16 y 
70.17)): 

Descripci6n, piginas: 

1-20 tal corno se present6 originalmente 

Reivindicaciones, Nos.: 

1-18 tal como se present6 originalmente 

Dibujos, 

1-2 tal como se present6 originalmente 

2. Con respecto al idioma, todos los elementos marcados anteriormente 
estuvieron disponibles o fueron surninistrados a esta Autoridad en el idiorna en el 
cual fue presentada la solicitud internacional, a menos que se indique de otra manera 
bajo este punto. 

Estos elementos estuvieron disponibles o ftieron suministrados a esta Autoridad en el 
siguiente idioma: , el cual es: 

0 el idiorna de una traducci6n surninistrada con fines de la b6squeda 
internacional (baj o Regla 23. 1 (b)). 
0 el idiorna de la publicaci6n de la solicitud internacional (bajo Regla 48.3 
(b)). 
0 el idioma de una traducci6n surninistrada con fines del examen preliminar 
internacional (bajo Regla 55.2 y/o 55.3). 

3. Con respecto a cualquier secuencia nucle6tida y/o de amino iscidos 
divulgada en la solicitud internacional, el examen preliminar internacional fue 
realizado con base en el listado de secuencias: 

0 contenido en ]a solicitud internacional por escrito. 
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0 presentado junto con la solicitud internacional en forma electr6nica 
0 suministrado subsecuentemente a esta Autoridad por escrito 
0 surninistrado subsecuentemente a esta Autoridad en forma electr6nica 
0 Ha sido suministrada la declaraci6n donde indica que el listado surninistrado 

de secuencias escrito no va mAs allA de la divulgaci6n encontrada en la 
solicitud internacional tal como se present6 

0 Ha sido suministrada la declaraci6n que indica que la informaci6n registrada 
en forma electr6nica es id6ntica al listado de secuencias escrito. 

4. Las enmiendas han resultado en la cancelaci6n de: 

0 la descripci6n, pAginas: 
0 las reivindicaciones, Nos.: 
3 los dibujos, hojas: 

5. Este reporte ha sido establecido como si no estuvieran hechas las enmiendas, 
puesto que se consider6 que iban mis alli de la divulgaci6n tal como se present6 
(Regla 70.2(c)). 

(Cualquier hoja de reemplazo que contenga tales enmiendas debe refefirse al item I 
y estar adjunto a este reporte.) 

6. Observaciones adicionales, si son necesarias: 

III. Ninguna formulaci6n de opinidn con respecto a la novedad, nivel 
inventivo, y aplicaci6n industrial 

I . Las preguntas con respecto a si el invento reivindicado parece ser novedoso, 
tener nivel inventivo (no ser obvio), o ser industrialmente aplicable no han sido 
examinadas con respecto a: 

0 toda la solicitud internacional, 
X reivindicaciones Nos. 1- 18 

puesto que: 

X dicha solicitud internacional, o dichas reivindicaciones Nos. 18 se relacionan 
con el siguiente tema el cual no requiere examen preliminar internacional 
(especifique): 

ver pigina adjunta 

0 la descripci6n, reivindicaciones, o dibujos (indique elementos en particular a 
continuaci6n) o tales reivindicaciones Nos. estAn tan ambiguas que ninguna opini6n 
significativa pudo formularse (especifique): 
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0 las reivindicaciones, o dichas reivindicaciones No. estAn tan 
inapropiadamente soportadas que no se pudo formar una opini6n significativa. 

X no se, ha establecido, ninguna b6squeda internacional para dichas 
reivindicaciones Nos. 

2. Un examen preliminar internacional significativo no puede efectuarse debido 
a que el listado de secuencias nucle6tidas y/o de amino Acidos no cumple con el 
estAndar surninistrado en el Anexo C de las Instrucciones Administrativas: 

0 la forma escrita no ha sido suministrada o no cumple con el estdndar 

0 la forma electr6nica no ha sido suministrada o no cumple con el estAndar 

V. Declaraci6n razonada seg6n el Articulo 35(2) con respecto a la novedad, 
nivel inventivo o aplicaci6n industrial: anterioridades y explicaciones que 
soportan tal declaraci6n 

1. Declaraci6n 

Novedad (N) Si: Reivindicaciones 1- 18 
No: Reivindicaciones 

Nivel Inventivo (NI) Si: Reivindicaciones 
No: Reivindicaciones 1-18 

Aplicaci6n Industrial (AI) Si: Reivindicaciones 1- 17 
No: Reivindicaciones 

2. Anterioridades y explicaciones 

ver hoja adjunta. 

/-N 



REPORTE DE EXAMN PRELD41NAR INTERNACIONAL 
� HOJA SEPARADA 

Solicitud Internacional No. PCT/EP 03/13800 

Re Secci6n M 

La Reivindicaci6n 18 se dirige a m6todos para el tratamiento del cuerpo humano o animal 
por cirugia o terapia al igual que a mitodos de diagn6stico. Se refiere a materia considerada 
por esta Autoridad que esti cubierta por las provisiones de la Regla 67.1(iv) PCT. En 
consecuencia, no se formulari opini6n con respecto a la aplicaci6n industrial de [a materia 
de esta reivindicaci6n (Articulo 34 (4) (aXi) PCT). 

Bajo los tirminos de la Regla 39.1 (iv) PCT, no se requiri6 el ISA para Ilevar a cabo la 
b6squeda de dichas reivindicaciones, pero tal como se indica en el ISR, la b6squeda se 
Ilev6 a cabo y se bas6 en los efectos alegados de los compuestos. De manera similar, no se 
requiere el IPEA (el cual es el ISA) para fleva a cabo el examen preliminar internacional de 
dichas reivindicaciones, pero asi como para el ISR, el IPER se basari en los efectos 
alegados de los compuestos (Regla 67.1 (iv) PCT). 

Re Seccl6n V 

1. Documentos citados 

DI: WO 02/100830 A (SHAH 
(GB); SENGER STEFAN 
documento intermedio 

D2: WO 02/100886 A (SHAH 
(GB); SENGER STEFAN 
documento intermedio 

2. Novedad 

GITA PUNJABRAI; YOUNG ROBERT JOHN 
(GB); CHAN) 19 de Diciembre de 2002 � 

GITA PUNJABHAI; YOUNG ROBERT JOHN 
(GB); CHAN) 19 de Diciembre de 2002 � 

Los documentos intermedios DI y D2 son relevantes para los prop6sitos de las Reglas 33.1 
c, 64.3 y 70.10 PCT, pero, debido a la prioridad, los documentos no estfin disponibles en el 
momento del establecimiento de la opini6n escrita, estos no se pueden tener en cuenta. Esto 
se basa en la suposici6n de que todas las reivindicaciones disfrutan de derechos de 
prioridad a partir de la fecha de radicaci6n, del (los) documento(s) de la prioridad. Si 
posteriormente ocurre que esta suposici6n no es correcta, el documento intermedio en el 
Reporte de B6squeda Internacional (ISR) podria convertirse relevante con el fin de avalar si 
las reivindicaciones satisfacen el criterio manifestado en el Articulo 33(l) PCT. 
Si la fecha de prioridad no es vilida para la materia reivindicada completa, este documento 
puede convertirse en arte previo relevante en una posible fase regional/nacional. 

N6tese que el compuesto de f6rmula el cual esd dada en la reivindicaci6n principal esti 
divulgada en DI (ejemplo 61) y en D2 (ejemplo 386), en particular como un "s6lido 
blanco". 
La forma no cristalina parece haber sido divulgada previamente de manera especifica. 

El solicitante ha demostrado, que el compuesto en cuesti6n puede ser cristalizado utilizando 
un m6todo proporcionado. Una persona medianamente versada en el arte conoce 
usualmente que los compuestos cristalizables pueden fortnar varios tipos de cristales 
dependiendo de los m6todos de obtenci6n (la "forma" aguja- o forma de tablilla- es un 
aspecto macrosc6pico que no es siempre necesario �a menos que sea contrariamente 
demostrado- caracteristica de un tipo de cristal). Por lo tanto, el cristal obtenido no es 
44cualquiee, cristal sino un tipo particular definido y reconocido por caracteristicas fisicas 
especificas tal como se muestra en su patr6n de difracci6n de polvo de Rayos X en 
condiciones particulares de procesamiento, especialmente el aparato. 

I 
Estas condiciones pertenecen a una definici6d propia del cristal y deberian ser 
complementadas en la reivindicaci6n principal. Adicionalmente, se menciona que el 
t6rinino 4sustancialmente" como aparece, afecta el criterio esencial de la materia 

- 1..j - 



reivindicada, es decir, se requiere que la forma cristalina no sea ambigua. Existe un soporte 
claro en la descripci6n. 

3. Nivel inventivo 

3.1 El problema subyacente en la presente solicitud era proveer una forma cristalina de un 
agente inhibidor del Factor Xa reivindicado en una solicitud de patente intermedia. 

3.2 Esta es parte de la rutina usual (conocimiento general) de una persona medianamente 
versada en el arte, de buscar y obtener formas cristalinas de compuestos conocidos, 
especialmente de medicamentos, debido a las ventajas que se pueden esperar para su 
almacenamiento o administraci6n (biodisponibilidad, formulaci6n de la medicina, etc). 

No se menciona nada en el arte previo sobre algOn prejuicio que hubiera prevenido a la 
persona medianamente versada en el arte a hacer un cristal a partir de un compuesto, de 
f6rmula conocida en forma s6lida. Tampoco se, hace menci6n sobre alg4n efecto particular 
y sorprendente (posiblemente una ventaja no esperada) alcanzado por la presente "forma 
sustancialmente cristalina" reivindicada de manera inespecifica. Por el contrario, la 
especificaci6n del cristal por sus caracteristicas fisicoquimicas podria permitir identificar el 
producto de forma no ambigua de manera tal que podria no ser considerada directamente 
derivable de la enseflanza del conocimiento general de las personas versadas en el arte. 
Dichas caracteristicas distintivas especificadas constituyen de hecho el efecto, inesperado 
requerido para el reconocimiento del nivel inventivo. 

/-’Is 

kb- - I- . --L-



9) -? 

1%W 

10? 

01 

/-N 

From the 
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 

To: 

BAKER, Suzanne. Jane 
GlaxoSmithKIine 
Corporate Intellectual Property C?q 
980 Great West Road )AN 
Brentford, Middlesex TW8 9GS 
GRANDE BRETAGNE 

Applicant’s or agents file reference 

SJBPG5042 

International application No. 

PCTiEP 03/13800 

Applicant 

GLAXO GROUP LIMITED 

PCT 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
--1 EXAMINATION REPORT 

International filing date (daytnonfl*ear) 

04.12.2003 

(PCT Rule 71.1) 

20.12.2004 

IMPORTANT NOTIFICATION 

Priority date (day4non6year) 
06.12.2002 

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

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 

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

4. REMINDER 

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

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report. it is the 
applicant’s responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume 11 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 described in Article 33(2) to (4) merely serve the purposes of international 
preliminary examination and that "any Contracting State may apply additional or different criteria for the 
purposes of deciding whether. in that State, the claimed inventions is patentable or not" (see also Article 
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for 
enabling disclosure, clarity and support for the claims. 

Name and mailing address of the international 
preliminary examining authority: 

PEuropean Patent Office - Gitschiner Sir. 103 
D-10958 Berlin 
Tel. +49 30 25901 - 0 
Fax: +49 30 25901 - 840 

Auftdzed Officer 

Geier, A 
jo j)), Tel. +49 30 25901-706 

Form PCTAPEA/416 (January 2004) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 

Applicant’s or agent’s file reference 
FOR FURTHER ACTION See Notification of Transmiftal of international 

SJBPG5042 Preliminary Examination Report (Form PCTAPEA/416) 

International application No. International filing date (dby*mdWear) Priority date (day.4nonlh4,ear) 

PCTEP 03/13800 04.12.2003 06.12.2002 

International Patent Classification (IPC) or 9?111 national classification and IPC 

C07D409/12 

Applicant 

GLAXO GROUP LIMITED 

1 This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets. including this cover sheet. 

0 This report is also accompanied by ANNEXES, i.e. shGetS of the description. claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 

3. This report contains indications relating to the following items: 

1 0 Basis of the opinion 

11 0 Priority 

111 0 Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV 0 Lack of unity of invention 

V 0 Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

VI 0 Certain documents cited 

V11 0 Certain defects in the Intemational application 

VIII 0 . Certain observations on the international application 

Date of submission of the demand Date of completion of this report 

16.06.2004 20.12.2004 

Name and mailing address of the international 
preliminary examining authority: 

European Patent Office - GlIschiner Str. 103 
0-10958 Berlin 

Authorized Officer 

Frelon, D i job, 
0 

Tel. +49 30 25901 - 0 
A Fax: +49 30 25901 - 840 Telephone No. +49 30 25901-312 

Form PCTAPEA/409 (Cover Sheet) (January 2004) 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT International application No. PCTA=-P 03/13800 

1. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Artide 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they dD not contain amendments (Rules 70.16 and 70.17))-

Description, Pages 

1-20 as originally filed 

Claims, Numbers 

1-18 as originally filed 

1%r 
Drawings, Sheets 

1-2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

0 the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

0 the language of publication of the international application (under Rule 48.3(b)). 

0 the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleodde and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

0 contained in the international application in written form. 

0 filed together with the international application In computer readable form. 

0 furnished subsequently to this Authority in written form. 

0 furnished subsequently to this Authority in computer readable form. 

0 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

0 The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

0 the description, pages: 

0 the claims, Nos.: 

0 the drawings, sheets: 

Form PCTAPEA/409 (January 2004) 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT International application No. PCTEP 03/13800 

5. 0 This report has been established as if (some of) the amendments had not been made. since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report ) 

6. Additional observations, if necessary: 

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

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

0 the entire international application, 

0 claims Nos. 18 

because: 

0 the said international application, or the said claims Nos. 18 with regards to industrial applicability relate to 
the following subject matter which does not require an international preliminary examination (specify): 

see separate sheet 

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

11 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

0 no international search report has been established for the said claims Nos. 18 with regards to industrial 
applicability 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/ 
or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

0 the written form has not been furnished or does not comply with the Standard. 

0 the computer readable form has not been furnished or does not comply with the Standard. 

V. Reasoned statement under Article 35(2) With regard to novelty, Inventive stop or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-18 
No: Claims 

Inventive step (IS) Yes: Claims 
No: Claims 1-18 

Industrial applicability (IA) Yes: Claims 1-17 
No: Claims 

Form PCTAPEA/409 (January 2004) 
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2. Citations and explanations 

see separate sheet 

Form PCTAPEA/409 (January 2004) 
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Re Item III 

Claim 18 is directed to methods for treatment of the human or animal body by surgery or 

therapy as well as diagnostic methods. It relates to a subject-matter considered by this 

authority to be covered by the provisions of Rule 67.1 (iv) PCT. Consequently, no opinion 
will be formulated with respect to the industrial applicability of the subject-matter of this 
claims (Article 34 (4) (a)(i) PCT). 

Under the terms of Rule 39.1 (iv) PCT, the ISA was not required to carry out a search of 
such claims, but as indicated in the ISR, the search was carried out and based on the 
alleged effects of the compounds. Similarly, the IPEA (which is the ISA) is not required to 
carry out an International preliminary examination of such claims, but as for the ISR, the 

TW IPER will be based on the alleged effects of the compounds (Rule 67.1 (iv) PCT). 

01; 

Re Item V 

DI: WO 02/100830 A (SHAH GITA PUNJABHAI; YOUNG ROBERT JOHN (GB); 
SENGER STEFAN (GB); CHAN) 19 December 2002 - intermediate document 

D2: WO 021100886 A (SHAH GITA PUNJABHAI; YOUNG ROBERT JOHN (GB); 
SENGER STEFAN (GB); CHAN) 19 December 2002 - intermediate document 

The intermediate documents DI and D2 are relevant for the purposes of Rules 33.1 c, 
64.3 and 70.10 PCT, but since the priority documents are not available at the time of 
establishing the written opinion, they are cannot be taken into account. It is based on the 

r -"N 
assumption that all claims enjoy priority rights from the filing date of the priority . 
document(s). If it later turns out that this assumption is not correct, the intermediate 
document in the International Search Report (ISR) could become relevant in order to 
assess whether the claims satisfy the criteria set forth in Article 33(l) PCT. 
If the priority date is not valid for the complete claimed subject-matter, this document may 

Form PCTfSeparate Sheet409 (Sheet 1) (EPO-April 1997) 
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become relevant prior art in a possible regional/national phase. 

Note that the compound the formula of which is given in the main claim is disclosed in DI 

(example 61) and D2 (example 386), in particular as a *white solid". 
No crystalline form appears to have been specifically previously disclosed. 

The applicant has shown that the compound in question can be crystallized by using a 
given method. It is usually known by the skilled person that crystallizable compounds may 
form various crystal types depending on the methods of obtention (the "form" needle- or 
lath-shape- is a macroscopic aspect which is not always necessarily -unless contrarily 
proved- characteristic of a crystal type). The crystal obtained is therefore not *any" crystal 
but a particular type defined and recognized by specific physical characteristics as shown 

1"W by an X-ray powder diffraction pattern in particular processing conditions, especially the 
apparatus. 

These conditions belong to a proper crystal definition and should be supplemented in the 
main claim. It is additionally mentioned that the term *substantially* as it affects the 
essential criterion of the claimed subject-matter, i.e. the crystalline form, requires to be 
unambiguous. A clear support exists in the description. 

Mr17rT1TtrT_T=: - 

3.1 The problem underlying the present application was to provide a crystalline form of a 
Factor Xa inhibiting agent claimed in an intermediAte patent application. 

14W 3.2 It belongs to the usual routine (general knowledge) of the skilled person to look for and 
obtain crystalline forms of known compounds, especially medicaments, because 
advantages can be expected for their storage or their dispensing (biological availibility, 
medicine formulation, etc). 

Nothing is said in the prior art that any prejudice would have prevent the skilled person 
from making a crystal starting from a compound known in solid form. Neither is said which 
particular and surprising effect (possibly an unexpected advantage) is brought by the 
presently claimed unspecific "substantially crystalline form*. On the contrary, the 

Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 
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specification of the crystal by its physico-chemical characteristics would allow to identify 
the product unambiguously in such a way that it could not be considered as directly 
derivable from the teaching of the general kowled?e of skilled persons. These so specified 
distinguishing features constitute in fact the unexpected effect required for the 
acknowledgment of an inventive step. 

Form PCT/Separate SheeV409 (Sheet 3) (EPO-Apr# 1997) 
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2 5 MAY 2005 
Our Ref: SJB/PG5042/WO 

URGENT 

BY COURIER 
The International Bureau of World Intellectual Property 
34 chemin des Colombettes 
PO Box 18 
CH-121 I- Geneva 20 
Switzerland 

Dear Sirs 

International Application No. PCTIEP20031013800 
Filed: 4 December 2003 
Applicant: Glaxo Group Limited 

GlaxoSmiftfine 

GlaxoSmithl(lin* S*rvices Unlimited 

980 G(eat West Road 
Brentford 
Msddlesex 
TW8 9GS 

Tel +44(0)2080475000 
www.9sk com 

With reference to the above PCT application, please note that the address of the inventor Philip C. 
DELVORCO was incorrectly stated on the published specification and should read as: 

GlaxoSmithKIine 

709 Swedeland Road 

King of Prussia, PA 19406 

USA 

WIPO is kindly requested to make the appropriate amendments on the above-mentioned application to 
reflect this change of address. 

We would appreciate if you could urgently issue the Form PCT/lB/306 as confirmation of notification 
of this change, before the National Phase deadline of 06 June 2005. 

Yours faithfully 

&60__?C’L? 
Suzanne Jane BAKER 
European Patent Attorney 

Aug:Slomd in E"lond & W01*S 
1") ’A/*,V, 

Regiswodaffiew 
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From the INTERNATIONAL 

To: 

GLAXOSMITHKLINE 

Corporate Intellectual 

Attn. Baker, Suzanne i 

CN925.1 

980 Great West Road 

Brentford, Middlesex T 

UNITED KINGDOM 

b 

"H G ALG"J?2 PCT 
?Corpo ti; e 

Recall vcq? z1a 0 
1P TIFICATION OF TRANSMITTAL OF 

E INTERNATIONAL SEARCH REPORT Property 
25 JON 

OR THE DECLARATION 

(PCT Rule 44. 1) 

’P§bSI/A 
N UPDATe Arry CNEC. ON: 

(daylrrionf"ear) 
23/06/2004 

Applicanrs or agents file reference 

SJB/PG5042 FOR FURTHER ACTION See paragraphs I and 4 below 

International application No. international filing date 

PCT/EP 03/13800 
(day1monthlyear) 

04/12/2003 
Applicant 

GLAXO GROUP LIMITED 

1. [j] The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 

Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details. see the notes on the accompanying sheet. 

Where? Directly to the International Bureau of WIPO 
34. chernin des Colombeftes 
1211 Geneva 20. Switzerland 
Fascimile No.: (41-22) 740.14.35 

For more detailed Instructions, see the notes on the accompanying sheet. 

2. []The applicant is hereby notified that no International Search Report will be established and that the declaration under 
Article 17(2)(a) to that effect is transmitted herewith. 

3. n With regard to the protest against payment of (an) additional fee(s) under Rule 402, the applicant is notified that: 

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

F-1 no decision has been made yet on the protest-, the applicant will be notified as soon as a decision is made. 

/�N 
1 4. Further action(iii): The applicant Is reminded of the following: 

Shortly after 18 months from the priority date. the International application will be published by the International Bureau. 
It the applicant wishes to avoid or postpone publication, a notice of withdrawal of the International application, or of the 
priority claim. must reach the International Bureau as provided in Rules 90bis.1 and 90b(s.3, respectively, before the 
completion of the technical preparations for International publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed If the applicant 
wishes to postpone the entry Into the national phase until 30 months from the priority date (In some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected In the demand or In a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter 11. 

Name and mailing address of the International Searching Authority Authorized officer 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk Tanja Riilhrmund 
Tel. (+31-70) 340-2040. Tx. 31651 epo ni. 
Fax: (+31-70) 340-3016 

Form PCT/ISAt220 (July 1998) 



NOTES TO FORM PCTIISA1220 

N 

These Not** are intended to give the basic instructions oonownire Ifto Bring of amendmonts under article 19. The 
Notes we based on the requirements of the Patent Cooperation Treaty, On Regulations and ft Administrative Instrudions, 
under that Treaty. In case of discrepancy between these Notes and those requirements. " letter we applicablie. For more 
detailed information, see also the PCT Applicard’s Guide, a publication of VVIP0. 

In Ihoso Notes, ’Article, ’Rule% and ’SecOW rotor to thoprovisions of " PCT, on POT Regulations and the PCT 
Administrafive, Instructions respectively. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after hoving recoMW the international search raw, one onwrtunity to amend #w claim of the 
international application. It should however be omph4WZ0d that. sk" 81 parts Of the international application (Olaim, 
dftcnpbon ow drawings) may be amended during Ore irdomationd preliminary examination procedure, there is usually 
no need to go amondrnents of the claims under Article 19 except where, 9.9. the applicant wants the kdkw to be published 
for #w purposes of provisional protection or has another reason for unending the claims before International pbulicallon. 
Furthermore, it should be emphasized that provisional protection is available in *am* States only. 

What peft of the ftermeftnall application may be smorMed? 

Linder Article IS. only the claims may be amended 

During the international phase, the claime may also be amorWed (or further smondoM under Article 34 before 
the International Preliminary Examining Authority. The Ascription and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Llpon entry into the national phisse, all parts of the irdiernstional application may be amended under Article 28 
or, whom applicable, Article 41. 

Wb"? WkWn 2 month* from the date of transmittal of the international search report or IS monthe from 00 priority 
date, whiclw4or time limit expinst later. It should be noted, however, that this arnsindrrier" will be considered 
so having been received on lime if lhey we received by the International Bureau after the expiration of the 
applicable timo limit but before ft completion of the technical preparstione for ’ntso, stional publication 
(Rule 46.1). 

Where not to life the amendInGints? 

The amendmords may only be Sod with the Irdismationall l3uroau and not with the receiving Office or the 
international Searchirg Authority (Rule 46.2). 

Where a demand for international preliminary examination has beenAs filed, sao below. 

How? EWw by cancelling one or mors, entire claims. by adding one or more now claims or by amending On to3d of 
one or more of the claim* as Mod. 

A replacement sheet must be submitted for each shoot of the claims which, an account of an amerwiment or 
amendments, differs from the sheet originally filed. 

AN the claims qVew" on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is requked. In all cases where claim* we nsnumber*4 they must 
be renurnbov conescutively (Administrative Instructions, Section 206(b)). 

The smondinords mqW be mob In the Ilaripage In which diefullemadonal aWkedon to to be published. 

What documents musUmay accompany the amendments? 

I~ (Section 2Wb)): 

The amendments must be submitted with a letter. 

The I~ will not be published with the International aWientim and the amended dairris. It should not be 
oonfusad with this OStatemont under Article 19(l)’ (see below, under *Staternent under Article 19(l)’I. 

The letter must be In English or French, at the choice of the appilawL However, N am language of the 
International application Is, Eng0oh, the letter must be In English; N the faftuage of the International appillosdon 
Is French, the loner must be In French. 

Not" to Form PCTASA1220 (first shoot) (January 1994) 



NOTES TO FORM PCT/ISA/M (confinued) dooe 

el? 

The Wor must indicals, the differences between the clarns as filed and the claim as amended It must, in 
particular, indcato. in connection with oach claim aRmaring in the intemational application (it being understood 
that identical indications concerning several claims may be groupecl),wholhor 

0i the claim is unchanged; 

(n) the claim is cancelled; 

(W) the claim is now; 

(iv) the clairn replaces ono or more claims n AW; 

(y) the claim is the result of the division of a claim as Sod. 

The following examples Mustratis the manner In which unendments musibe explained In the 
occompany" kow. 

1. (Where originally thers wors 48 claims and after amendment of some claimis there are 511: 
*Oonwito29,31.32,34.3S,37to4eroplwodbyiwnondedelskmboadngttwaanonumben; 
claims 30.33 arW 36 unchanged; now daims 49 to 51 added.* 

2. rMore originally there were 15 claims and aftr amendment of all claims there we I 11: 
*Claims I to 15 replaced by amended claims I to I V 

3. (Where originally Owe wors 14 claime arid the amendments consist in cancelling mom clairns and in adding 
now claims): 
Valms Ito 6 and 14 unchanged; claims 7 to 13 canceled; now claims 15,16 and 17 -14 Vor 
’Claims 7 to 13 cancelled; now claim* 15. 16 and 17 idded; all other claims unchangod’ 

4. rMwo various Wnds of amendments am model: 
*Clairns 1 -10 unchanged. claim I I to 13, 18 and 19 cancelled; claim 14. 15 and 16 roosood by arnonded 
claim 14; claim 17 subdivided Into amended claims 15, 16 end I?; now claim 20 and 21 added.0 

0111talloment under article 19(1)0 (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any imped 
thall such amendments might have an the descriplion and the drowings (which cartnot be arnended under 
Article 19(1)). 

The sislornont will be published with the international application and the amended claims. 

it must be In the language In which the Ink"tational appplication Is to be pubtlefted. 

It must be brief, not exceeding SW words if in English or if translated into English. 

ft should not be confused with and do" not rolplace " Wor imlicaling the diflarences between the claim 
we filed and as amended. it must be Illed an a separate shost and rnud be idenNed as such by a heading, 
preferably by using the woo *Stakement under Article 19(.1).* 

It may not contain any disparaging comments on the international search report or On relevance of citations 
cordained in that repoit. Rebronce to citations. relevant to a given claim, contained in tho international search 
report may be made only in connection with an amenckned of that claim. 

CA"mquence N a domwW for International preliminary examInation has already bow flied 

ff. al the tirno of filing any amondmonts under Article 19, a demand for inlon ational prolkninary examination 
has already been submitl*4 the applicant must preferably. at the sarno lime of fling the amondTmft with the 
International l5uroau, also Ale a cc" of such amondrnonts with On International Preliminary Exan**q 
kithority (see Rule 62.2(a). first eentence). 

Consequence wNh regard to tronskMon at the International appilloollon for entry hft the notional phase 

The applicantle aftention is drawn to the fad that. where upon entry into the national phoso. a translation of the 
claims as amended under Article 19 may have to be furnished to the d"MatedAWoolod Offices. "oed of, or 
in addition to. the translation of Vis claims as Sod. 

For further details on the roWiroments of each designateftlecled Office. 9" Volume 11 of the POT Applio?s 
Guide. 

Wee to Form PCTASA0220 (second ~) (January 1994) 



PCT A 
INTERNATIONAL SEARCH REPORT 
(PCT Article 18 and Rules 43 and 44) 

Applicant’s or agent’s file reference FOR FURTHER see Notification of Transmittal of intemational Search Report 
(Form PCTASArM) as well as, where applicable, Item 5 below. 

SJB/PG5042 ACTION 
International application No. International filing date (daylmonthlyear) (Earliest) Priority Date (doy1month*ear) 

PCT/EP 03/13800 04/12/2003 06/12/2002 

Applicant 

GLAXO GROUP LIMITED 

This International Search Report has been prepared by this International Searching Authority and Is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 4 
� 

shoots. 

nX it is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 

a. With regard to the language, the International search was carried out on the basis of the International application In the 
language in which it was filed, unless otherwise indicated under this item. 

the International search was carried out on the basis of a translation of the International application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nuclooddo and/or amino acid sequence disclosed in the intemational application. the international search 
was carried out on the basis of the sequence listing: 

contained In the intemational application In written form. 

filed together with the international application in computer readable form. 

F] furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority In computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written secitienos listing has been 
furnished 

2. Lai Certain claims were found unsearchable (See Box 1). 

3. 
n Unity of invention Is lacking (see Box 11). 

4. With regard to the tide, 

n 

the text is approved as submitted by the applicant. 

FX1 the text has been established by this Authority to read as follows: 

CRYSTALLINE DERIVATIVES OF 2-(S-CHLOROTHIEN-2-YL)-N-((3S)-I((lS)-l-METHYL-2-MORP 
HOLIN-4-YL)-2-OXOETHYL)-2-OXOPYRROLIDIN-3-YL)ETHENSULFONAMIDE 

5. With regard to the abstract, 

nX the text is approved as submitted by the applicant. 
the text has been established, according to Rule 38.2(b). by this Authority as it appears in Box 111. The applicant may, El within one month from the date of mailing of this International search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 9 

nX as suggested by the applicant. El None of the figures. 
because the applicant failed to suggest a figure. 

because this figure better characterizes Ihe invention. 

Form PCT/ISA/210 (first sheet) (July 1998) 
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A. CLASSIFICATION OF SUVJECT MATTER 

IPC 7 C07D409/12 

According to International Patent Classification (IPQ or to both nalional classification and IPC 

S. FIELDS SEARCHED 

Minimum clocumenlation searched (classification system followed by classification symbols) 

IPC 7 C07D 

Documenlation searched other than minimum documentation to the extent that such documents are Included in the fields searched 

Electronic data base consulted during the Intemational search (name of data base and, where practical. sea" terms used) 

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category Citation of document. with indication, where appropriate, of the relevant passa"s Relevant to claim No. 

P,A WO 02/100830 A (SHAH GITA PUNJABHAI ; 1-17 
YOUNG ROBERT JOHN (GB); SENGER STEFAN 
(GB); CHAN) 19 December 2002 (2002-12-19) 
cited in the application 
example 61, page 62 

P,A WO 02/100886 A (SHAH GITA PUNJABHAI 1-17 
YOUNG ROBERT JOHN (GB); SENGER STEFAN 
(GB); CHAN) 19 December 2002 (2002-12-19) 
cited in the application 
example 386, page173 

Further documents are listed in the continuation of box C. 
El 

Patent family members are listed in annex. 

Special categories of cited cloctiments: 
*r late’

 

to" filing date 
W nin the gene at state of the art which is not 

0. 

r 
application but d b prilcu 

r 
r ’led
 underlying the %u=ecel’o’ e? la relevance invention 

-E- earlier document but published on or after the international *X* clocument of particular relevance. the claimed invention Oft date cannot be considered novel or cannot be considered to 
*L* document 

who I 
doubts on priority claim(s) or involve an Inventive step when the document Is taken alone 

which is cited =esfabroshwthe publication date of another *Y’ document of particular relevance. the claimed Invention chation or other special reason (as specified) cannot be considered to Involve an Inventive stop when the 
V clocument referring to an oral disclosure. use. exhiblion or document is combined with one or more other such docu-

other means ments. such combination being obvious to a person skilled 
*P’ docurnent published prior to the intemational filing date but in the art. 

later than the priority date claimed W document member of the same patent family 

Date of the actual completion of the International search Date of mailing of the International search repo" 

16 June 2004 23/06/2004 
Name and mailing address of the GA Authorized officer 

European Patent Office, P.B. 5818 Palenllaan 2 
NL - 2280 HV Rljswqk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo ni, 
Fax: (+31-70) 340-3016 Frelon, D 

I 

*K C 690, 

Fofm PCT/ISA/210 (WOW sh"t) (Jowary 2004) 
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I Box I Observations where cerlain claims were found unsearchable (Continuation of Item I of first shoe) I 

n 

This International Search Report has not been established In respect of certain claims under Article 17(2)(a) for the following reasons: 

1. RX Claims Nos.: 18 
because they relate to subject matter not required to be searched by this Authority, namely: 

Although claim 18 is directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged effects of the 
compound/composition. 

2. F? Claims Nos.: 
because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out. specifically: 

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

I Box 11 Observations where unity of invention Is lacking (Continuation of Item 2 of first shoot) I 

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

1. F-1 As all required additional Search fees were timely paid by the applicant, this International Search Report covers all 
searchable claims. 

2. R As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. As only some of the required additional search fees were timely paid by the applicant, this International Search Report F-1 covers only those claims for which fees were paid, specifically claims Nos.: 

4. F-1 No required additional search fees were timely paid by the applicant. Consequently, this international Search Report is 
restricted to the invention first mentioned in the claims; It Is covered by claims Nos.: 

Remark an Protest FlThe additional search fees were accompanied by the applicant’s protest. 

DNo protest accompanied the payment of additional search fees. 

Form PCT/ISA1210 (continuation of first sheet (1)) (July 1998) 
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REQUISITOS NECESAWS PARIA PRESENTACION Y AGILVACION DEL 
TRAMITE 

USUARIO RADICADOR 

PATENTE DE INVENC16N MODELO DE UTILIDAD 

- lndicaci6n de que se solicita la concesibn de una patente. 
Datos de identificad6n del solicitante o de la persona que se presenta la solicitud. 

7 Descripci6n de la invenci6n. 
Dibujos do ser estos perfinentes. 
Comprobante de Pago de las tasas estabiecidas. 

C’OMPLETA 

DISENO INDUSTRIAL ( ) 

INCOMPLETA 

- Indicaci6n cle que se solicita el registro de Dise6o Industrial 
. Datos de identificaci6n del solicitaWe o de la persona que preseida 
- la solIcItud. 
. Representaci6n gr6fica o fotogr6fica del, Disefio Industrial o rinuestra del 

Material que incorpora el diseho. 
Comprobante de pago de las tasas establecidas 

COMPLETA INCOMPLETA 

ESQUEMA DE TRAZADO 

Indicaci6n de que solicita el registro de un Esquerna de trazado. 
Datos de Identificacl6n del solc1tante o dei’la persona que presenta 
Lit gollcitud. 
Representaci6n gWica del esquerna de trazado 
Comprobante de pago de las tasas establecidas. 

COMPLETA - INCOMPLETA 

Firma Responsable: 

Fecha: 
N 

0 

.74 

371 F�E "3 
’rr 11:11S M 
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REPUBLICA DE COLOMBIA 
qg 

SUPERINTENDENCIA DE INDUSTRIA Y CONERC10 

BogotA, 
2020 

Doctor(a) 
OLARTE GARCIA CARLOS REINALDO 
Apoderado(a) y/o Representante de 
GLAXO GROUP LIMITED 

REFERENCIA Radicaci6n No. 

Solicitud internacional 
Fecha inicio fase nacional 
Trimite 
Evento 
Actuaci6n 
Oficio No. 

5 54174 

EP2003/013800 

06/07/2005 
11 
379 
430 

1-1 . 7109 
Como resultado del examen de forma, realizado con fundamento en el articulo 38 de 
la Decisi6n 486 de la Comisi6n de la Comunidad Andina, articulo 27 del Tratado de 
Cooperaci6n en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular 
tnica de la Superintendencia de Industria y Comercio, se le comunica, que: 

1. La solicitud no contiene la copia del documento en que consta la cesi6n del 
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k) 
Decisi6n 486. 

En cumplimiento de lo dispuesto por el articulo 39 de la Decisi6n 486, se le 
requiere para que dentro del t6rmino de dos meses siguientes a la fecha de 
notificaci6n del presente oficio, complete los requisitos anteriormente enunciados. 
En caso de no dar cumplimiento al presente requerimiento, la solicitud se 
considerard abandonada y perder& su prelaci6n. 

Notifiguese el presente ofici-9 conforme a lo dispuesto en el numeral 5.2, literal 
e), del capitulo quinto del-?’,!??10 primero de la Circular Unica No.10 de 2001. 

ALIX CARMENZA/CESPEDES DE VERGEL 
Jefe de la Mvisi6n de Nuevas Creaciones 

El antei-ior requerimiento fue notificado por fijaci6n en lista de 
fecha 
adpal 9 AM. 2M 



REPUBLICA DE COLOMBIA 

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 

.4 CARLOS REINALDO 
y/o Representante de 
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Radicaci6n No. ?- 54174 
Solicitud internacional EP2003/013800 
Fecha inicio fase nacional 06/e*7/’,e0,’9 
TrAmite 11 
Evento 379 
ACtuaci6n 410 
Oficio No. 7 

’?ido del examen de forma, realizado con fundamento en el articulo 38 de 
5n 486 de la Comisi6n de la Comunidad Andina, articulo 27 del Tratado de 

%" en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular 
a Superintendencia de Industria y Comercio, se le comunica que: 

licitud no contiene la copia del documento en que consta la cesi6n del 
la patente del inventor al solicitante o a su causante. (Art. 26-k) 

!86. 

V 
imiento de lo dispuesto por el articv.lo 39 Ile la Decisi6n 486, se le 
para que dentro del t6rmino de dos meses siguientes a la fecha de 

i6n del presente oficio, complete los requas)tos anteriormente enunciados. 
de no dar cumplimiento al presente requerimiento, la solicitud se 

rA abandonada y perderA su prelaci6n. 

-.tse el -presente o!;ici’g conforme a lo dispuesto en el numeral 5.2, literal 
capitulo quinto deI lo primero de la Circular Unica No.10 de 2001. 

MENZA/CESPEDES DE VERGEL 
la d1visi6n de Nuevas Creaciones 

Le’rior requerimiento fue notificado por fijaci6n en lista de 

0 9 MW 2w 

I 


