(€

Industria y Comercio
SUPERINTENDENCIA

- 9eT

SOLICITUD

PATENTE DE INVENCION

nere O4-P61 2

s« TITULO mwmﬂ Il \

51 CLASIFICACION INTERNACIONAL CO7D 487/04-A618 31/4188-A61P 29/0C

7 SOL'C'TANTE TAJABE SEI{A.J CO , L7u

DOMICILIQ2A~3 Jad

74 APODERAoohRIESI'O CAVELIER FRA KO

05 da Agosto d2 XD0A

2 BOGOTA,D C

@mpw) 6 5



[ L PETITORIO

SPERINUSTRIA ¥ DBERCIO0
t Radicacien | GABGLE1 ODOONNNO Faliest 19Y
Fecha (3D)) 20000085 15117448
Industria y Comercio Trasite + 011 PCT-MTBN 279 FREE WCI ALt PRESENTRL
SUPERINTENDENCIA Dnpemdemcian 2069 BIVIEIN I NEWE CERCEOES
FORMULARIO (SNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL

)] SOLICITUD DE :

[X=] Patente de Invencion. [} Patente de Modelo de Utilidad.

[ Capitulol. [X] Capltuioll,

) Nombre: TAABR SEIYAKS (., LID, IDENTIFICACION

| ieamnian. D3gho-nachi 3-chas, Cuo-Ku
Nacionalidad o Domiciiofsaks, Jspan ct. O ow O
Lugar de Constitucién: Japoa
Cual
Teléfono: Fax: Niimero
E-mail;

(©) Nombre; Ernssto Cavaliar-Franco IDENTIFICACION
REPRESENTANTE| DireccionCra. 9 do. 74-08 0€.50% ce. &1 w [
0 APODERADO ce. (1 ow [

Teléfono: 3764200 Fax: 3761707 Cual
E-mail:arnzats.cavell an@pec-Lna.con Nﬁmmw.ml.&m TALL519
()] Nombre: VER A{ED
INVENTOR(ES) | .
72 Direccion:
Nacionalidad o Domicilio
® PcT (88)
Solicilud Intemacional No?crm Fecha 6 Febraco 2008
Publicacion intemacional No. W0 08/06663611 Fecha 14 Agosto 2003
® Titulo(54) _Inhibidores de Adhesién Celular Mediada por Integrina a. B
@ Clasificacion Intenacional (51) 7 wmw /0
® Proridad '| (33) Pais de Origen|  {32) Fecha {31) Numero de Solicitud
s TFeb 2002 60/354,39
sif] wNo[ ' -
:E{P':Jv'! il“'Fq SRR ey Do SRR 1
o3 AR T W e

9 Instrucciones para el diligenciamiento del presente formuldrio, ver reverso de esta pagina.

202708 117 040



o w rim e———— .

[3] Comprobante de pago de la tasa de presentacién de la solicitud.
. [[] Documento que acredita ia existencia y represantacisn legal cuando el solicitante sea persona juridica.
(] Poderes, el fuere o caso.

D Documento de casién del inventor al solicitante o a su causante.
] Declaraciones

e—

£ copia de ia solicitud intemacional. {Resumen, deacripcion, relvindicaciones, dibujos)
K] Traduccién de ia solicitud intemecionai af castslisno. (Resumen, descripcidn, relvindicaclones, dibujos)

D g;g)del examen preliminar interacional efectuado por la Autoridad Internacional de Examen Preliminar

D Traduccién del axamen preltminar intsmacional efectusdo por la IPEA.
[[] De ser ¢l caso, copla del contrato de scceso.

0] De ser sl caso, documento que acredite la llcencia o autorizacién da uso de conocimientos tradiclonales de
las comunkiades indigenas.

" [ arte Finel 12¢12.

"- [T] De ser ol caso, informacién sobre otras soliciudes de patente o tituios obtenidos en el axtranjero por el
mismo thular o su causants, relacionados parcial o totalmeasts con la invencion de ests solicitud.

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

@ FIGURA CARACTERISTICA:

.| G soicito la concesién de la patents, Ecnast Cavaliar-Franco
; H NOMBRE:

" L uesrCanede,.

FIRMA:
u. cC. 19.08l.60 BS. Tp, 11519




ANEXO INVENTORES

SIRCAR, Ila, vn ciudadano americano domiciliado en 4832 Riding Ridge Roed, San
Diego, CA 92130, Estados Unidos de América; MORNINGSTAR, Marshall, un
ciudadano americano domiciliado en 16R Hodder Lane, Framingham, MA 01702, Estados
Unidos de América; KAKUSHIMA, Masatoshi, un ciudadano japonés domiciliado en 13-
12, Shin-ishikawa 2-chome, Aobs-ku; Yokohama-shi, Kanagawa 225-003, Japén; KAJI,
Hidefum}, un ciudedano japonés domiciliado en 3-8-416, Kawngishi 2-chome, Toda-shi,
Saitama 335-0015, Japén; KAWAGUCHI, Taksyuki, un ciudadano japonés domiciliado
en 24-5-2005, Kita-ohysuka 2-chome, Toshima-ku, Tokyo 17-004, Japén; KUME,
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INHIBITORS OF o ff; INTEGRIN MEDIATED CELL ADHESION.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to novel compounds that are
potent inhibitors of oyf; integrin mediated cell adhesion which

could be useful for the treatment of apf; integrin mediated

inflammatory conditions.

Description of Related Art

Leukocyte integrins and intercellular adheaion molecules
(ICAMs) play pivotal roles in leukocyte adhesion to target
cells and extracellular matrices. The iz (CD18) integrin
subfamily has four members, each consisting of a related but
distinct a-chain noncovalently paired with CD18: of, integrin
(LFA~1, CD1la/CD18), awdz: integrin (Mac-1, CD11b/CD18), cxP;
integrin (pl50/95, CD1lc/CD18), and oagp; integrin (CD11d/CD18)
(Bochner ed., Adhesion Molecules in Allexrgic Disease, Marcel
Dekker, Inc. pp 1-24 (1997)). Among them, LFA-1 has been
shown to be central to the cell adhesion and transendothelial
migration of T cells, eosinophils, and other leukocytes into
inflamed tissues (Garmberg, Curr. Opin. Cell Biology, 9, 643-
650 (1997); Panes et al., Br. J. Pharmacology, 126, 537-550
(1999)). LFA_-l binds to the ICAM family (ICAaM-1, -2, -3, -4,
~-5) of molecules expressed on multiple cell types such as
vascular endothelial cells, dendritic cells, Epithelial cells,
macrophage and T lymphoblasts (Dustin et al., J. Immunology,
137, 245-254 (1986)). In addition, LFA-1/ICAM-1 and LFA-
1/ICAM-3 interactions can act as co-stimulatory signals
required for T cell activation (Wingren et al., Crit. Rev. in
Immunology, 15, 235-253 (1995)).
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Cell migration and T cell co-activation are important
processes in a number of inflammatory disease states. A
dominant role of LFA-1 in mediating inflammatory events is
shown in several different animal modeles of inflammatory
diseases in which antibodies to LFA-1 or ICAM-1 significantly
inhibit development of therapeutic end points (Rothlein et al.,
Kidney Intermational, 41, 617 (1392); Iigo et al., dJ.

.Immunology, 147, 4167 (1991); Bennet et al., J. Pharmacol. and

Exp. Therapeutics, 280, 988 (1997)). In addition, a humanized
monoclonal antibody to CDlla (the alpha chain of LFA-1) has
shown efficacy in patients with psoriasis (Gottlieb et al., J.
Am. Acad. Dermatology, 42, 428-35 (2000)).

Moreover, it has been shown that antibodies against LFA-1
suppress rejection after organ transplantation (Poaston et al.,
Traneplantation 69, 2005-2013 (2000); Nakaku;a et al.
Transplantation 62, 547-552 (1996)). WO 94/04188 discloses
the use of monoclonal antibodies directed against a;§; integrin

for all transplantations.

SUMMARY OF THE INVENTION

The present invention relates to novel compounds of

formula (I):

NC
O Cl
R HN N\(N‘Q (1)
bj;<%) 0 Cl
wherein R is hydrogen atom, hydroxyl group, or carbamoyl group,

and n is 1 or 2, or a pharmaceutically acceptable salt thereof.

Detailed Description of the Invention
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The desired compounds of the present invention may exist
in the form of optical isomers based on asymmetric atoms
thereof, and the preseht invention also includes these optical
isomers and mixtures thereof.

In an embodiment of the present invention, the steric
configuration of a bond need not be fixed. The compounds of
the present invention may be a compound with a sole
configuration or a mixtﬁre with several different
configurations. '

In a preferred embodiment of the compounds of formula (I},
R is hydrogen atom.

In another preferred embodiment of the compounds of
formula (I}, R is hydroxyl group.

In still anotﬁer preferred embodiment of the compounds of
formula (I), R is carbamoyl group.

In a more preferred embodiment of the compounds of
formula (I), n is 1.

In another more preferred embodiment of the compounds of
formula (I), n is 2.

In a further preferred embodiment of the compounds of
formula (I}, R is hydrogen atom and n is 1.

In another further preferred embodiment of the compounds
of formula (I), R is hydroxyl group and n is 1.

In atill another further preferred embodiment of the
compounds of formula (I), R is carbamoyl group and n is 2.

Moat preferred compounde of the present invention are
pelected from the following compounds:

(58, 78)-5-{4-Cyanobenzyl)-3-~(3,5-dichlorophenyl)-7-
acetylamino-1,3-diazabicyclo[3.3.0]loctane-2, 4-dione;

(58, 78)-5-(4-Cyanocbenzyl)-3-{(3,5-dichlorophenyl)-7-[(2-
hydroxyacetyl)amino] -1,3-diazabicyclo[3.3.0)octane-2,4-dione;
(558, 78)-5-(4-Cyancbenzyl)-3-(3,5-dichlorophenyl)-7-[(3-
carbamoylpropionyl)amino] -1,3-diazabicyclo(3.3.0]octane-2,4-
dione. .
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The characteristic of the present compounds is the
combination of the acylamino group at 7-position and the 4-
cyanobenzyl group at 5-position of 1,3-
diazabicyclo[3.3.0}loctane nucleus, where such characteristic
is not specifically deacribed in prior publications.

The compounds of the present invention have potent
inhibitory activity against both LFA-1 mediated cell adhesion
and LFA-1 mediated T cell co-activation, and also show
excellent bicavailability after oral administration which
reflects the overall improvement in (a) plasma protein binding,
(b) aqueous solubility and (¢) lipophilicity. The compounds
of the present invention therefore show excellent in vivo
efficacy against the unfavorable conditions caused by LFA-1
mediated cell adhesion.

In addition, the compounds of the present invention have
potent antagonistic activity on substance P receptor, i.e.,
Neurokinin 1 (NKl1) receptor, as well. Substance P receptor
antagonists are congidered to be useful for the treatment of
inflammatory dipeases such as asthma, rheumatoid arthritis,
inflammatory bowel disease, cystitis, and other gastric
disorders (Kraneveld et al., Int. Immunopharmacology, 1, 1629-
1650 (2001); Swain et al., Ann. Rep. Med. Chem., 34, 51-60
(1999) ; Ohnmacht Jr. et al., Ann. Rep. Med. Chem., 33, 71-80
(1998)). Thus the compounds of the present invention has
excellent therapeutic potential against the unfavorable
conditions caused or mediated by substance P. Also, the
compounds of the present invention may show excellent effects
on the treatment or prevention of inflammatory diseases due to
the dual activities of LFA-1 mediated cell adhesion inhibition
and substance P receptor antagonism.

Moreover, the compounds of formula (I) have reduced
cytotoxicity and low cytochrome P450 inhibitory activity as

compared with those described previously, and therefore, the
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compounds of the present invention may have reduced aside
effect potential.

The compounds of the present invention may be clinically
used either in a free form or in the form of pharmaceutically
acceptable salts thereof. Pharmaceutically acceptable salts
include an acid-addition salt with an inorganic acid or an
organic acid, and a salt with an inorganic base, an organic
base or an amino acid. Pharmaceutically acceptable salts also
include an intramolecular salt thereof, o& a solvate or
hydrate thereof.

The compounds of the present invention may be formulated
into a pharmaceutical composition comprising a therapeutically
effective amount of the compound as defined above and a
pharmaceutically acceptable carrier or diluemt. The
pharmaceutically acceptable carrier or diluent may be, for
example, binders (e.g., syrup, gum arabic, gelatin, sorbitol,
tragacanth, polyvinylpyrrolidone}, excipients (e.g., lactose,
sucrose, corn starch, potassium phosphate, sorbitol, glycine),
lubricants (e.g., magnesium atearate, talc, polyethylene
glycol, silica) disintegrators (e.g., potato starch), wetting
agents (é.g., sodium laurylsulfate), and the like.

The desired compounds of the present invention or
pharmaceutically acceptable salts thereof may be administered
either orally or parenterally, and it may be used as a
suitable pharmaceutical preparation. These pharmaceutical
preparations may be in the form of a solid preparation such as
a tablet, a granule, a capsule, and a powder, or in the form
of a liquid preparation such as solution, suspension, and
emulsion, when administered orally. When administered
parenterally, the pharmaceutical preparation may be in the
form of suppository, an injection preparation or an
intravenous drip preparation using distilled water for

injection, a physiolcgical salt solution, an aqueocus glucose

7]
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golution, and so on, and an inhalation by a conventional
process.

The dose of the éeaired compounds of the present
invention or pharmaceutically acceptable salts thereof ﬁary
depending on an administration method, age, sex, body weight,
and condition of a patient, but, in general, the daily dose is
preferably about 0.1 to 100 mg/kg/day, particularly preferably
1 to 100 mg/kg/day.

The compounds of the present invention can be used for
treating or preventing LFA-1 mediated conditions in a patient,
for example, a human patient. The compounds of the present
invention can be also used for the treatment of a patient
suffering from or susceptible to LFA-1 mediated conditions.
Examples of LFA-1 mediated conditions include inflammatory
diseases, autoimmune diseases, and allergic diseases.

The compounds of the present invention can.also be used
for the treatment or prevention of conditions caused or
mediated by substance P in a patient, as well as for the
treatment of a patient suffering from or susceptible to such
conditions. Examples of the conditions may be inflammatory
dipeases.

The compounds of the present invention may be used for
treatment or prevention of diseases such as rheumatoid
arthritis, asthma, chronic obstructive pulmonary disease,
allergy conditions, adult respiratory distress syndrome, AIDS,
cardiovascular diseases, thromboeis, harmful platelet
aggregation, reocclusion following thrombolysis, reperfusion
injury, skin inflammatory diseases (é.g., psoriasis, eczema,
contact dermatitis, atopic dermatitias}, osteoporcsis,
osteoarthritisg, atherosclerosis, arteriosclerosis including
transplantation-associated arteriosclerosis, neéplastic
diseases including metastasis of neoplastic or cancerous
growth, wound, detaching retina, Type I diabetes, multiple

8clerosis, systemic lupus erythematosus {SLE), ophthalmic
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inflammatory conditions, inflammatory bowel diseases (Crohn's
disease and ulcerative colitisg), cystitis, gastric disorder,
regional enteritis, Sjbgren's Syndrome, and other autoimmune
diseases.

The compounds of the present invention may also be used
for the rejection (i.e., chronic rejection and acute
rejection) after organ Fransplantation, including allograft
rejection (host vs. graft disease) and graft va. host disease.

The compounds of the present invention may be preferably
used for treatment or prevention of psoriasis, rheumatoid
arthritis, inflammatory bowel diseases (Crohn's disease,
ulcerative colitis), systemic lupus erythematosus, atopic '
dermatitis, Sjogren's syndrome, and rejection after organ
transplantation (allograft rejection and graft vs. host
disease).

The compounds of the present invention may be further
preferably used for treatment or prevention of rheumatoid
arthritis, asthma, chronic obstructive pulmonary disease,
psoriasis, multiple sclerosis, and rejection after organ
transplantation. '

The“Eompounds of the present invention may alsoc be
further preferably used for treatment or prevention of
inflammatory diseases such as asthha, inflammatory bowel
digease, cystitis and other gastric disorders.

According to the present invention, the desired compounds
(I} can be prepared in accordance with one of the following
methods:

Method A:

Among the compounds of the present invention, a compound
of formula (I-a):
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H HN N (I-a)
N < S
Mo \(0 Cl

wherein n is the same as defined above, or a pharmaceutically
acceptable salt thereof, can be prepared by condensing a

compound of formula (II):

NC
HN— 5 N-Q (I)
1

or a salt thereof, with a compound of formula (III-a):

H- (CH;) ,-COOH (IIX-a)

wherein n is the same as defined above, a salt thereof, or a
reactive derivative thereof, followed by converting the
resulting compound into a pharmaceutically acceptable salt
therecf, if desired.

The salt of compounds (II) and (IXII-a) may be, for
example, a salt with an inorganic or organic acid (e.g.,
trifluorcacetate, hydrochloride, sulfate), or a salt with an
inorganic base (e.g., an alkali metal salt such as a sodium
salt or a potassium salt, an alkaline earth metal salt such as
a barium salt or calcium salt).

The condensation reaction of the compound (II) or a salt
thereof with the compound (III-a) or a salt thereof can be
carried out in the presence of a condensing reagent, with or
without a base in a suitable solvent.

The condensing reagent can be selected from conventional
condensing reagents which can be used for a peptide synthesis,

for example, BOP-Cl, BOP reagent, DCC, EDC or CDI. The
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condensing reagent can be preferably used with an activator
(e.g., HOBT).

The base can be selected from conventional organic bases
such as an alkylamine (e.g., DIEA, EtsN), a cyclic amine (e.g.,
DBU, DﬁN, 4 -methylmorpholine), and pyridines (e.g., pyridine,
DMAP), and conventional inorganic bases such as an alkali
metal carbonate (e.g., Na;CO;, K.CO,), an alkali metal hydrogen
carbonate (e.g., NaHCO_s:, KHCO;) , an alkali metal hydroxide
(e.g., NaOH, KOH), and the like.

The solvent can be selected from any one which does not
disturb the condensation reaction, for example, esters (e.g.,
methyl acetate, ethyl acetate), halogencalkanes (e.g., CHCIl,,
CH,Cl.) , ethers (e.g., diethyl ether, THF, DME, dioxane),
amides (e.g., DMF, N-methylpyrrolidone}, ketones {(e.q.,
acetone, methyl ethyl ketone), CH,CN, DMSO, and H;0, and a
mixture of these sclvents. The reaction can be carried out at
a temperature of -50°C to 50°C, preferably from 0°C te room
temperature. *

The condensation reaction of compound (II) or a salt
thereof with the reactive derivative of compound (IIl-a) is
carried out in the presence or absence of a base in a suitable
solvent or without solvent.

Examples of the reactive derivative of the compound (III-
a) are an acid halide {(e.g., an acid chloride)}, a reactive
ester (e.g., an ester with p-nitrophenol), an anhydride
thereof, a mixed anhydride with other carboxylic acid (e.g., a
mixed anhydride with isobutyric acid), and the like.

The base can be selected from conventional organic bases
such as an alkylamine (e.g., DIEA, Bt,;N), a ¢yclic amine (e.g.,
DBU, DBN, 4-methylmorpholine), and pyridines {(e.g., pyridine,
DMAP), and conventional inorganic bases such as an alkali
metal carbonate (e.g., NazCO;, K;CO3), an alkali metal hydrogen
carbonate (e.g., NaHCO;, KHCO,), an alkali metal hydroxide
(e.g., NaOH, KOH), and the like.

9
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5

The solvent can be selected from any one which does not
disturb the condensation reaction, for example, esters (e.g.,
methyl acetate, ethyl acetate), halogenoalkanes (e.g., CHCl,,
CH;Cl,) , ethers (e.g., diethyl ether, THF, dioxane),'amides
(e.g., DMF, N-methylpyrrolidone), ketones (e.g., acetaﬁe,
methyl ethyl ketone), CH,CN, DMSO, and H;0, and a mixture of
these solvents.

The condensation reaction can be carried out at a

temperature of -30 °C to room temperature.

Method B:

Among the compounds of the present invention, a compound
of formula (I-b):

NC
0 cl
(I-b)
HQ HN N’(N
o o cl

wherein n is the same as defined above, or a pharmaceutically
acceptable salt thereof, can be prepared by condensing
compound (II) or a salt thereof with a compound of formula
(III-b):

R'O- (CH;)o-COOH (III-b)

wherein R0 is a protected or unprotected hydroxyl group, and n
ie the same as defined above, a salt thereof, or a reactive
derivative thereof, followed by removing the protecting group,
and further converting the resulting compound into a
pharmaceutically acceptable salt thereof, if necessary.

The salt of compound (III-b) may be, for example, a salt
with an inorganic base (e.g., an alkali metal salt such as a
sodium salt and a potassium salt, and an alkaline earth metal
salt such as a barium salt and a calcium salt).

The protecting group for the hydroxyl group can be

selected from conventional protecting groups for a hydroxyl

10
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group which can be easily removed by a conventional method.
Examples of such protecting groups include a trialkylsilyl
group (e.g., trimethylsilyl group, triethylsilyl group, and t-
butyldimethylsilyl group), a benczyl group, a methyl group and
a tetrahydropyranyl group.

The condensation reaction of compound (II)} or a salt
thereof with compound (III-b) wherein R0 is a protected
hydroxyl group, a salt ‘thereof or a reactive derivative
thereof can be carried out in a similar procedure as described
in Method A.

The removal of the protecting group can be carried out by a
usual method which is selected according to the protecting group
to be removed, for example, hydrolysis, acid treatment, BBr;
treatment, and catalytic reduction. .

The hydrolysis can be carried out by using an inorganic
base such as an alkali metal hydroxide (e.g., LiOH, NaOH, and
KOH) in a suitable solvent such as ethere (e.g., diethyl ether,
dioxane, and THF), alcohols (e.g., MeOH, EtOH), CHaCN, DMSO, H:0,
and the 1ike at room temperature or with heating.

The acid treatment c'an be carried out by using an inorganic
acid or an organic acid such as hydrochloride, hydrobromide,
acetic acid, p-toluenesulfonic acid, and trifluorcacetic acid in
a suitable solvent such as ethers (e.g., diethyl ether, dioxane,
THF), halogenoalkanes {e.g., CHCl,, CH;Cl;), alcchols (e.g.,
MeOH, EtOH), CHiCN, DMSO, H;0, and the like at room temperature
or with heating.

The catalytic reduction can be carried out by using a
catalyst such as palladium on activated carbon and Raney-nickel
under a hydrogen atmosphere at room temperature or with
heating in a suitable solvent such as ethers (e.g., diethyl
ether, dioxane, THF), esters (e.g., methyl acetate, ethyl
acetate), alcohols (e.g., MeOH, EtOH), CH.,CN, AcOH, Ha0, and the
like.
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The treatment with BBr; for the demethylation can be
carried out in a suitable solvent (e.g., THF, CHaCla, AcOH) at a
temperature of -78 °C to 50 °C.

In case that compound (III-b) wherein R0 is a hydroxyl
group is used for the condensation reaction, the hydroxyl
group of compound (III-b) should be protected in situ prior to
the condensation reaction.

The protection of the hydroxyl group can be carried out by
reacting compound (III-b) with a trialkylsilyl halide in a
suitable solvent with the presence of 5 base. Examples of the
trialkylsilyl halide include trimethylsilyl chloride,
triethyleilyl chloride, and t-butyldimethylsilyl chloride. The
base can be gelegted from conventional bases which are used
for the hydroxyl group protection, for example, triethylamine,
imidazole, and pyridine. The solvent can be selected from any
one which does not disturb the reaction, for example, esters
(e.g., methyl acetate, ethyl acetate), aromatic hydrocarbons
(e.g., benzene, toluene), halogenocalkanes (e.g., CHCl;, CHaCl:),
ethers (e.g., diethyl ether, THF, DME, dioxane), amides (e.g.,
DMF, N-methylpyrrolidone), ketones (e.g., acetone, methyl
ethyl ketone), CH CN, DMSO, and a mixture of these solvents.

The reaction can be carried out at a temperature of -50°C to

50°C, preferably from 0°C to room temperature. The protected

compound can bhe isolated in a usual procedure, if necessary.

Method C:

Among the compounds of the present invention, a compound
of formula (I-c):

NC

Hznmn 1N (Ic)
X

o) O Cl

12
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wher;in n is the same as defined above, or pharmaceutically
acceptable salt thereof, can be prepared by condensing
compound {(II} with é éompound of formula (III-c):

H;NC (=0) - (CH3) ,-COOR  (III-c)

wherein n is the same as defined above, a salt thereof, or a
reactive derivative thereof, followed by converting the
resulting compound into a pharmaceutically acceptable salt
thereof, if desired.

The salt of compounds (III-c) may be, for example, a salt
with an inorganic base (e.g., an alkali metal salt such as a
sodium salt or a potassium salt, an alkaline earth metal salt
such as a barium salt or a calcium salt).

The reaction of compound (II) or a salt thereof with
compound {(III-c) or a salt thereof can be carried out in a
similar method as described in Method A.

The starting d¢ompound of formula (II) can be prepared in
accordance with the description of WO 01/30781 or the
following scheme:

Scheme 1.

13
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C

cl
(v)

l (©)

C
0 Cl (e) (d) P -
HO N*N_Q -+——— {BDMSO N‘N -p——— BDMSO N _«N‘Q
(o] 0 Cl

(1Iv)

NC N

a 0 Cl
(VID) (Vi) (V1)
lu)

NC N , NC NC

CH,50,0 N—d 2, N c:»dl L 1%—? !
N. ' 3 N
T T T
(IX) (X)

(Ix)
(In the above scheme, X is a C;s alkyl group or a benzyl group,

and tBDMSO is tert-butyldimethylsilyloxy group.)

5 Step {(a): Compound (IV) can be prepared by reacting 4-
hydroxyproline C;.s alkyl or benzyl ester with 3,5-
dichlorophenylisocyanate in the presence of a base in a
suitable solvent.

The base can be selected from conventional organic bases
10 such as an alkylamine (e.g., Et;N, DIEA) and pyridine, and
conventional inorganic bases such as an alkali metal
hydrocarbonate (e.g., NaHCO,, KHCO;) and an alkali metal
carbonate (e.g., NazC0;, KiCOi). -
The solvent can be selected from any one which does not
15 disturb the condensation reaction, for example, CH;Cl,, DME,
THF, DMF, HMPA or a mixture thereof. The reaction can be

carried out at a temperature of -7B °C to room temperature.

14
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Step (b): Compound (V) can be prepared by protecting the
hydroxyl group of compound (IV). The protectiom can be carried
out by a usual manner, for example‘, by reacting compound (IV)
with tert-butyldimethylsilyl chloride in the presence of

imidazole in a suitable solvent such as CH,CN. The reaction is

carried out at a temperature of 0 °C to boiling point of the
solvent, preferably at room temperature.

Step (c): Compound (VI) can be prepared by cyclizing compound
(V). The cyclization can be carried out in the presence orx
absence of a base in a suitable solvent.

The base can be selected 'from conventional inorganic
bases such as an alkali metal alkoxide (e.g., NaOEt, NaOMe),
an alkali metal carbonate (e.g., K:COs;, Na;CO,) and an alkali
metal hydrocarbonate (e.g., NaHCO,), and conventional organic
bases such as pyridine, DMAP, Et,N, and DIEA.

The solvent can be selected from any one which does not
disturb the cyclization reaction, for example, toluene, DME,
CHaCl,, THF, CH,CN, DMF, alcohels {e.g., MeOH, EBtOH) or a
mixture the-reof . The reaction is carried out at a temperature
of 0 °C to boiling point of the solvent, preferably at 50 °C to
100 °C.

Step (d): Compound (VII) can be prepared by condensing
compound (VI) with a compound of formula (XI):

| cN—O-CHz-Y (X1)

30

wherein ¥ is a leaving group.

The leaving group may be selected from a halogen atom
(e.g., a chlorine atom, a bromine atom, and an iodine atom)},
p-toluenesulfonyloxy group, and methanesul fonyloxy group.

The condensation reaction can be carried out in the

presence of a base in a suitable solvent.
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The base can be selected from conventional bases such as
an alkali metal amide (e.g., LDA, KHMDS with or without LiCl).

The solvent can be selected from any one which does not
disturb the condensation reaction, for example, diethyl ether,

DME, THF, DMF, HMPA or a mixture thereof. The reaction can be

carried out at a temperature of -78 °C to room temperature.

Step (e): Compound (VIII) can be prepared by deprotecting
compound (VII). The deprotection can be carried out by a usual
method, for example, treating the compound with HF/pyridine,
n-BuyNF, or an acid (e.g., HCl, AcOH, TFA, p-TsOH) in a
suitable solvent or without a solvent.

The solvent can be selected from any one which does not
disturb the condensation reaction, for example, CH,CN, THF, DMF
alcohola (e.g., MeQH, EtOH) or a mixture thereof. The reaction
can be carried out at a temperature of -78 °C to room

temperature.

Step (f): Compound (IX) can be prepared by reacting compound
(VIII) with methanesulfonyl chloride in the presence of a base
in a suitable solvent.

The base can be selected from conventional bases such as
EtyN, DIEA, pyridine, NaHCO,, KHCO,, NazCOj, KzCO;, and KHCO,.

The solvent can be selected from any one which does not
diaturb the reaction, for example, CH;Cl,, THF, DMF, CHCN,
toluene. The reaction can be carried ocut at a temperature of -

20 °C to 50 °C.

Step {(g): Compound (X) can be prepared by reacting compound
(IX) with an alkali metal azide (e.g., NaN,).

The substitution reaction can be carried out at a

temperature of 0 °C to 100 °C in an organic solvent.
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The solvent can be selected from any one which does not

disturb the reaction, for example, CH,Cl,, THF, DMF, CHRCN, and
toluene. T

Step (h): Compound (II) can be prepared by reducing compound
(X). The reduction can be carried out under catalytic
hydrogenation conditiona, for example, in the presence of a Pd
or Pt catalyst (e.g., Pd-C, Pt0.) in a suitable solvent under a
H; atmosphere at room temperature.

The solvent can be selected from any one which does not
disturb the reaction, for example, EtOAc, MeOH, and ECtOH.

In the present description and the claims, the C;¢ alkyl
group means a straight chain or branched chain alkyl group
having 1 to 6 carbon atoms, for example, methyl group, ethyl
group, propyl group, isopropyl group, butyl group, isobutyl
group, etc., preferably one having 1 to 4 carbon atoms.

Abbreviations
AcOEt: Ethyl acetate (=EtOAc)
ACOH: Acetic acid

BOP-Cl: Bis{2-oxo-3-oxazolidinyl)phosphinic chloride
BOP reagent: Benzotriazol-1l-yloxy-

tris(dimethylamino) phosphonium.hexafluorophosphate

BSA: Bovine serum albumin

CDI1: Carbonyldiimidazole

DBN: 1,5-Diazabicyclo[4.3.0])non-5-ene
DBU: 1,8-Diazabicyclo[5.4.0]undec-7-ene
DCC: 1,3-Dicyclohexylcarbodiimide

DIEA: Diisopropylethylamine

DMAP: 4:Dimethy1aminopyridine

DME: Dimethoxyethane

DMF: Dimethyl formamide

DMSO: Dimethyl sulfoxide
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EDC: 1-(3-Dimethylaminopropyl) -3-ethylcarbodiimide
hydrochlo;ige

Et: Ethyl

EtOH: Ethanol

HBSS: Hank's balanced salt solution

HMPA : Hexamethylphosphoramide

HOBT: 1-Hydroxybenzotriazole hydrate

HSA: Human serum albumin

KHMDS : Potagsium hexamethyldisilazide (=Potassium
bis(txrimethylsilyl)amide)

LDA: Lithium diisopropylamide

Me: Methyl

MeOH: Methanol

n-Bu: n-Butyl

tBDMS : tert-Butyldimethyleilyl

THF: Tetrahydrofuran

TFA: Trifluorcacetic acid

p-T80OH: p-toluenesulfonic acid -

Examples

The compounds of the present invention are exemplified by
the following examples but not limited thereby.

Example 1. (58, 7S)-5-(4-Cyancbenzyl)-3-(3,5-dichlorophenyl) -
7-acetylamino-~1,3-diazabicyclo[3.3.0] octane-2,4-dione

To a solution of {55, 78)-5-(4-cyanobenzyl)-3-(3,5-
dichlorophenyl) -7-amino-1,3-diazabicyclo[3.3.0)octane-2,4-
dione (78.5 mg) in THF (5 mL) was added acetic anhydride (1.0
mL). The reaction mixture was stirrea for 2 hours at 45 °C,
and the mixture was concentrated and purified by preparative
thin-layer chromatography (silica gel; CH;Cl;} to afford the
titled compound (84 mg). MS (m/z) 478.8 (MNa').
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Example 2. (58, 7S)-5-(4-Cyanobenzyl)-3-(3,5-dichlorophenyl) -
7- [ (3-carbamoylpropionyl)amino]l -1, 3-diazabicyclo[3.3.0]octane-
2,4-dione C

- A mixture of (58, 78)-5-(4-cyanobenzyl)-3-(3,5~
dichlorophenyl) -7-amino-1,3~diazabicyclo[3.3.0]octane-2, 4~
dione (82.7 mg), succin§mic acid (45.86 mg), EDC (93.12 mg),
HOBT (61.24 mg) and DIEA (104.79 pL) in THF (5 mL) was stirred
overnight at room temperature. The reaction mixture was

concentrated and purified by high performance liguid

chromatography (HPLC) (Beckman 5 p C18 column; eluted with a
gradient of H,O/MeCN (10-100%)/0.1% TFA) to give 72 mg of the
titled compound. MS (m/z) 536 (MNa‘).

Example 3. (55, 78)-5-(4-Cyancbenzyl)-3-(3,5-dichlorophenyl) -
7-[{2-carbamoylacetyl) amino] -1,3-diazabicyclo([3.3.0]octane-
2,4-dione

A mixture of (58, 78)-5-(4-cyancbenzyl)-~3-(3,5-
dichlorophenyl)-T-amino-l,3-diazabicyclo[3.3.0]ocEane-2,4-
dione (200 mg), malonamic acid (59.5 mg), EDC (112 mg); HOBT
(97.5 mg) and DIEA (168 pL) in THF (5 mL) was stirred
overnight at room temperature. The reaction mixture was
evaporated. The residue was dissolved in EtOAc and the
resulting solution waas washed with water, saturated agqueous
NaHCO; solution, brine, dried (Na;S0O,) and concentrated to give
212 mg of the titled compound. MS (m/z) 500 (MH').

Example 4. (558, 78)-5-(4-Cyanobenzyl)-3-(3,5-dichlorophenyl) -
7- [ {3-hydroxypropionyl)amino] -1, 3-diazabicyclo(3.3.0]octane-
2,4-dione

Step 1: A mixture of (5S, 78)-5-(4-cyancbenzyl)-3-(3,5-
dichlorophenyl) -7-amino-1,3-diazabicyclo3.3.0]octane-2, 4-
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di ne (0.300’19), 3-methoxypropionic acid (0.209 pL), EDC
(0.224 g), HOBT (0.221 g) and DIEA (0.38 pL) in THF (15 mL)
was stirred overnight at room temperatuxre. The reaction
mixture was evaporated. The residue was purified by HPLC
[Beckman 5 p Ci8 column; eluted with a gradient of H;0/MeCN
(10-100%)/0.1% AcOH] to give a foam. It was dissolved in EtOAc
and the resulting solution was washed with water, saturated
aqueous NaHCO; solution, brine, dried (Na;SO,) and concentrated
to give 0.259 g of (58, 78)-5-(4-cyanobenzyl)-3-(3,5-
dichlorophenyl)-7- [ (3-methoxypropionyl)amino] -1,3-
diazabicyclo[3.3.0)octane-2,4-~dione. MS (m/z) 501 (MH').

Step 2: BBr; (3 mL, 1M in CH;Cl;) was added to a solution of
(58, 78)-5-(4-cyanobenzyl)-3-(3,5-dichlorophenyl)-7-[(3-
methoxypropionyl)amino] -1,3-diazabicyclo[3.3.0]octane-2,4-~
dione (0.16 g) in CHCl (15 mL) at -78 °C and the mixture was
stirred for 8 hours at -78 °C. The mixture was evaporated, and
the residue was purified by HPLC (Beckman 5 p Cl8 column;
eluted with a gradient of H;O0/MeCN (10-100%)/0.1% AcOH) to give
foam. It was dissolved in EtOAc and the resulting solution
was washed with water, saturated aqueous NaHCO; soclution, brine,
dried (Na;S0O,) and concentrated to give 0.119 g of the titled
compound. MS (m/z) 487 (MH').

Example 5. (58, 78)-5-(4-Cyanobéenzyl)-3-(3,5-dichlorophenyl) -
7- [{2-hydroxyacetyl)amino] -1, 3-diazabicyclo[3.3.0]octane-2,4-
dione

Btep 1: To a solution of (5SS, 78)-5-(4-cyanobenzyl)-3~(3,5-
dichlorophenyl) -7-amino-1,3-diazabicyclo[3.3.0)octane-2,4-

dione (150 mg) and DIEA (189 uL) in THF (4 mL) was added a
solution of benzyloxyacetyl chloride (57 pL) in THF (2 mL) and

the mixture was stirred overnight at room temperature. The
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reaction mixture was concentrated and the residue was taken up
in EtOAc. The resulting solution was washed with brine, dried

(Na,;80,), filtered and concentrated. The residue was purified

by HPLC (Beckman 5 p C18 column; eluted.with a gradient of
Ha0/MeCN (10-100%) /0.1% AcOH) to give a foam. It was dissolved
in EtOAc and the resulting solution was washed with water,
saturated aqueous NaHCO; solutioi'z, brine, dried (Na)SO,) and
concentrated to give 0.135 g of (58, 7S)-5-(4-cyanobenzyl) -3-
(3,5-dichlorophenyl) -7- [ (2-benzyloxyacetyl)amino] -1,3-
diazabicyclo[3.3.0]octane-2,4-dione. MS (m/z) 563.4 [MH'].

Step 2: Hydrogen was bubbled through a solution of (55, 7S}-
5- (4-cyanobenzyl) -3- (3,5-dichlorophenyl) -7-[ (2~
benzyloxyacetyl) amino] -1, 3-diazabicyclo[3.3.0]octane-2,4-dione
from step 1 (0.125 g) in EtOH (10 mL) containing Pd/C (5%, 15
mg) and the reaction mixture was stirred overnight under a Ha
atmosphere. The mixture was recharged with additional 5% Pd/C
{10 mg) and stirred overnight under a H; atmosphere. The
reaction mixture was filtered through a bed of Celite and the
filtrate was concentrated. The residue was purified by HPIC
(Beckman 5 p Cl8 column; eluted with a gradient of H,0/MeCN

(10-100%) /0.1% TFA) to give 0.023 g of the titled compound.
MS (m/z) 473 [MH'] and 495 [MNa+].

Reference Example 1: (5S, 7S)-5-(4-Cyanobenzyl)-3-(3,5-
dichlorophenyl) -7-amino-~1,3-diazabicyclo(3.3.0]octane-2,4-
dione

The titled compound was prepared in accordance with the
following scheme:

Scheme 2

21
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(In the above scheme, tBDMSO is tert-butyldimethylsilyloxy
group, and MsC is methanesulonyloxy group.)

Step-1: p-Toluene sulfonic acid (50.6 g) was added to a
suspension of L-4-trans-hydroxyproline (25.25 g) in a mixture
of benzyl alcohol (100 mL) and benzene (250 mL) and the
mixture was heated under a Dean Stark trap for 24 houra. The
reaction mixture was concentrated and diethyl ether was added
to precipitate the solid. The solid was filtered, washed with
additional diethyl ether and dried to yield 75 g of L-4-trans-
hydroxyproline benzyl ester.

Step-2: To a suspension of L-4-trans-hydroxyproline benzyl
ester p-toluene sulfonic acid salt from step 1 (40.43 g) in
THF (500 mL) and DIEA (51.3 ml) was added 3,5-
dichlorophenylisocyanate (22.1 g). After stirring overnight,
the reaction mixture was concentrated. The residue was

dissolved in EtOAc, washed with 0.5 N HCl, saturated agueous

12
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NaHCO; solution, brine, dried (Na,S0,), filtered and
concentrated. The residue was triturated in EtOAc/hexane
{1:1) and the white solid was filtered and purified via flash
column chromatography (silica gel; hexane/EtOAc 2:1) to yield
(28, 4R)-2-[(3,5-dichlorophenyl)carbamoyl] -4-hydroxyproline
benzyl ester (33.07 g).

Step-3: To a suspension of (2S, 4R)-2-[(3,5-
dichlorophenyl) carbamoyl] -4-hydroxyproline benzyl estexr (33.07
g) in CH;CN (800 mL) was added imidazole (11 g) and tert-
butyldimethyleilyl chloride (13.64 g). After stirring for 48

" hours, the reaction mixture was concentrated. The reaidue was
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dissolved in EtOAc, washed with 0.5 N HCl, saturated aguecus
NaHCO, solution, brine, dried (Na;S04), filtered and
concentrated. The residue was purified via flash column
chromatography (silica gel; hexane/EtOAc 2:1) to give (28,
4R)-2-[(3,5-dichlorophenyl)carbamoyl] -4- (tert~
butyldimethylsilyloxy)proline benzyl ester (44.45 g).

Step-4: To a solution of the (25, 4R)-2-{(3,5-
dichlorophenyl)carbamoyl] -4- (texrt-
butyldimethylsilyloxy)proline benzyl ester (23.49 g} in CH)CN
(500 mL) was added DIEA (34.44 mL) and the mixture was heated
to reflux. After refluxing for 24 hours the reaction mixture
was concentrated and purified by flash column chromatography
(silica gel; hexane to hexane/EtOAc 1:1) to separate the two
diastereomers of 3-(3,5-dichlorophenyl)-7-(tert-
butyldimethylsilyloxy) -1,3-diazabicyclo[3.3.0]octane-2,4~dione.
Diastereomer A: 7.46 g, MS5: m/z 415 (M'); and

Diasterecmer B: 10.66 g, MS: m/z 415 (M").

Step-5: The compound from step 4, diastereomer A or B,
(12.73 g) was benzylated as follows. n-Butyl lithium (30 mL,

1.6 M in hexane) was added with stirring to a solution of di~
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isopropylamine (6.5 mL) in THF (100 mL) at -78 °C under a N,
atmosphere. The mixture was maintained at that temperature
for additional 30 minites. The mixture was added via cannula
to a solution of 3-(3,5-dichlorophenyl) -7- (tert-
butyldimethylsilyloxy) -1,3~diazabicyclo[3.3.0]loctane-~2,4-dione
{12.732 g) in dry THF (100 mL) at -78 °C under a N; atmosphere.

After stirring at -78 % for 30 minutes, 4-cyano-a-bromotoluene
(9.08 g) in THF (100 mL) was added. The reaction mixture was
etirred at -78 °C for 2.5 hours, then slowly warmed up to room
temperature and allowed to stand at room temperature for 0.5
hour. The reaction mixture was concentrated and the residue
was diesolved in EtOAc. The BtOAc solution was washed with
0.5 N HC1l, saturated agqueous NaHCO, solution, brine, dried
(Na;80,), filtered and concentrated. The residue was purified
via f£lash column chromatography (silica gel; hexane/EtOAc 24:1
t 3:1) to give (58, 7R}- and {5R, 7R)-5-(4-cyancbenzyl) -3-
(3,5-dichlorophenyl) -7- (tert-butyldimethylsilyloxy)-1,3-
diazabicyclo[3.3.0)octane-2,4-dione.

(55, 7R) isomer: 7.6 g, MS: m/z 530 (M"); and

(5R, 7R) isomer: 1.8 g, MS: m/z 530 (M)

Step-6: To a solution of (58, 7R)-5-(4-cyanobenzyl)-3-(3,5-
dichlorophenyl) -7- (tert-butyldimethylsilyloxy) -1, 3-
diazabicyclo([3.3.0]loctane-2,4-dione (1.0 g) in THF (1 mL) was
added 70% HF/pyridine (25 mL). The reaction mixture was
stirred for 24 hours and then evaporated. The residue was
dissolved in EtOAc and the resulting solution was washed with
water, saturated agqueous NaHCO; solution, brine, dried (Na;S0,)
and concentrated. The residue was purified by flash column
chromatography (silica gel; MeOH/CH,Cl, 2-7%) to give (58,
7R) -5~ (4 -cyanobenzyl) -3- (3, 5-dichlorophenyl) -7-hydroxy-1, 3-
diazabicyclo[3.3.0)octane-2,4-dione {0.52 g). M8 (m/z) 416
[MH'] .
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Step 7: To a solution of (5S, 7R)-5-{4-cyanobenzyl)-3-(3,5-~
dichlorophenyl) -7-hydroxy-1,3-diazabicyclo[3.3.0]octane-2,4-~
dione from step 6 {0.52 g) in CH)Cl; (8 mL) at 0 °C was added
DIEA (0.45 mL) followed by methanesulfonyl chloride (0.15 mL}
and the mixture stirred for 1.5 hours. The reaction mixture
was diluted with CH;Cl; and the resulting mixture was washed
with saturated agqueous NaHCO, solution followed by brine, dried
(Na;SO,), filtered and concentrated to give 0.76 g of (558, 7R)-
5- (4-cyanobenzyl) -3~ (3,5-dichlorophenyl) -7-methanesul fonyloxy-
1,3-diazabicyclo[3.3.0]octane-2,4-dione. This compound was
used as is for the next step. MS (m/z) 501 [MH'].

Step 8: NaN; was added to a solution of {58, 7R)-5-(4-
cyanobenzyl) -3- (3,5-dichlorophenyl) -7-methanesul fonyloxy-1,3-
diazabicyclo[3.3.0loctane-2,4-dione fxrom step 7 (0.76 g) in
DMF (S mL) and the mixture was stirred for 24 hours. The
reaction mixture was partitioned between EtOAc and water. The
organic solution was washed with brine, dried (NaiSO).
filtered and concentrated. The residue was purified by flash
column chromatography {(silica gel; CH;Cl:) to give 0.46 g of
(58, 78)-5-{4-cyanobenzyl)-3-(3,5~dichloxophenyl)-~7-azido-1,3-
diazabicyclo[3.3.0]loctane-2,4-dione. MS (m/z) 441 (MH').

Step 9: Hydrogen was bubbled through a solution of (5§, 7S)-
5- (4-cyanobenzyl) -3- (3, 5-dichlorophenyl) -7-azido-1,3-
diazabicyclo(3.3.0loctane-2,4-dione from step B (0.42 g) in
EtOH (15 mL) containing Pd/C (5%, 15 mg) and the reaction
mixture was stirred overnight under a H, atmosphere. The
reaction mixture was filtered through a bed of Celite and the
filtrate was concentrated. The reaidue was purified by HPLC
(Beckman 5 p Cl18 column; eluted with a gradient of H0/MeCN
(10-100%)/0.1% TFA)to give 0.21 g of (58, 7S)-5-(4-
cyanobenzyl) -3- (3,5-dichlorophenyl) -7-amino-1,3-
diazabicyclo(3.3.0]octane-2,4-dione. MS (m/z) 415 [MH'].
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Reference Example 2: (58, 78S)-5-(4-Cyancbenzyl)-3-(3,5-
dichlorophenyl)-7-dmino-1,3-diazabicyclo(3.3.0]octane-2,4-
dione

Step 1: 3-(3,5-Dichlorophenyl)-7-(tert-
butyldimethylsilyloxy) -1,3-diazabicyclo[3.3.0]octane-2,4-dione
wap prepared by follo&ing similar procedures as described in
Reference Example 1, steps 1 through 4, but replacing L-4-
trans-hydroxyproline benzyl ester p-toluene sulfonic acid salt

with L-4-trans-hydroxyproline methyl ester hydrochloride.

Step 2: 3-(3,5-Dichlorophenyl) -7- (tert-butyldimethylsilyloxy) -
1,3-diazabicyclo[3.3.0]octane-2,4-dione from atep 1 was
treated-in similar procedures as described in Reference

Example 1, steps 5 through 9 to afford the titled compound.

Cell Adhesion Protocol
Cell Adhesion The recombinant protein ICAM-leFPc was

constructed from the 5 extracellular domains of human ICAM-1
and fusion with the constant region of human IgG. ICAM-1leFc
was purified by Protein A affinity chromatography and stored
in aliquots at -20°C. Immobilized ICAM-leFc was prepared by
dilution of the protein in PBS pH 7.5, transfer of 100 ul/well
to Falcon Probind IIT plates and overnight incubation at 4°C.
Wells coated with BSA served as a measure of non-specific
background adhesion. Washed plates were blocked with a
solution of 0.25% ovalbumin in PBS for 1 h at 37°C. HBSS
washed Jurkat cells were suspended to a final concentration of
2.5%x10°/ml in TBSg adhesion buffer (24 mM Tris pH 7.4, 0.14 M
NaCl, 2.7 mM KC1, 2 mM glucose, 0.1% HSA). A 100 pl volume of
cells was added to the blocked and washed ICAM-leFc coated
plates that’contained 100 pul of plate buffer (TBSg, 10 mM MgCl,,
2% DMSO). Adhesion was for 1 h at 37°C. Non-adherent cells

6
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were removed using the EL404 plate washer (BioTek Instruments;
Highland Park, VT). The number of adherent cells was
quantified by measuring enzymatic activity of endogenous N-
acetyl-hexosaminidase using the enzyme substrate p-
nitrophenol-N-acetyl;ﬂ-D-glucoseaminide, pNAG. The amount of
liberated p-nitrophencl was measured by reading the optical
density at 405 nm using a vertical pathway spectrophotometerx
to quantify cell attacﬁhent (VMAX Kinetic Microplate Reader,
Molecular Devices, Menlo Park, CA). For competition studies
th compounds from 100% DMSO stock solutions were diluted in
plate buffer at 2-fold the fequired testing concentration
prior to transfei to the ICAM-1-Fc coated plate and serial
dilution.
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Claims

1. A compound of the formula (I):

NG
R HN N—Q
Mo N\S) cl

wherein R is hydrogen atom, hydroxyl group or carbamoyl group,
and n is 1 or 2, or a pharmaceutically acceptable salt thereof.

(1)

2. The compound or salt according to claim 1, wherein R is

hydrogen atom.

3. The compound or salt
hydroxyl group.

4. The compound or salt

carbamoyl group.

5. The compound or salt

wherein n is 1.

6. The compound or salt

wherein n is 2.

7. The compound or salt
hydrogen atom and n is 1.

8. The compound or salt

hydroxyl group and n is 1.

9. The compound or salt

according

according

according

according

according

according

according

carbamoyl group and n is 2.

28
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to

to

to

to

to

to

claim 1, wherein R is

claim 1, wherein R is

any one of claims 1-4,

any one of claims 1-4,

claim 1, wherein R is

claim 1, wherein R is

claim 1, wherein R is



10. The compound or salt according to claim 1, wherein the
compound is selected from the following compounds:
(58, 78)-5-(4-Cyanobenzyl)-3-(3,5-dichlorophenyl)-7-

5 acetylamino-1,3-diazabicyclo[3.3.0]Joctane-~2,4-dione,
(58, 78)-5-(4-Cyanobenzyl)-3-(3,5-dichlorophenyl)-7-[{2-
hydroxyacetyl)amino] -1,3-diazabicyclo[3.3.0)octane-2, 4-dione,
(58, 75)-5-(4-Cyanoben£yl)-3-(3,5-dichloropheny1)—7-[(3-
carbamoylpropionyl)}amino] -1,3-diazabicyclo{3.3.0)octane-2,4-

10 dione.

11. A process for preparing a compound of formula (I-a):

NG
0 cl
H HN ' (I-a)
M
o) 0 Cl

wherein n is 1 or 2, or a pharmaceuticall& acceptable salt

15 thereof, which comprises condensing a compound of formula
(II):

o) Cl
1 NQ (1)
A "
or a salt thereof, with a compound of formula (III-a):
H- (CH;) ;-COOH (III-a)
20 wherein n is the same as defined above, a salt thereof or a
reactive derivative thereof, followed by converting the

resulting compound into a pharmaceutically acceptable salt
thereof, if desired.

25 12. A process for preparing a compound of formula (I-b):
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NC
\[;52§;¥/é? o Cl
HO HN NQ (1)
N
H,—(\o WE) Cl

wherein n is 1 or 2, or a pharmaceutically acceptable salt

thereof, which comprimses condensing a compound of formula
(11):

NC
e NQ (1)
A

or a salt thereof, with a compound of formula (IXII-b):

R'O- (CH;) ;-COOH  (III-b)

wherein R'0 is a protected or unprotected hydroxyl group, and n
is the same aa defined above, a salt thereof or a reactive
derivative thereof, followed by removing the protecting group,
and further converting the resulting compound into a

pharmaceutically acceptable salt thereof, if necessary.

13. A process for preparing a compound of formula (I-c):

NC
0 cl
P (1<)
=-C
HzN—MN N\(N
o o cl

wherein n is 1 or 2, or a pharmaceutically acceptable salt

thereof, which comprises condensing a compound of formula (II)
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NC._~
HoN N N‘Q ()
1

or a salt thereof, with a compound of formula (III-c):

H;NC (=0) - (CHz) ,-COOH  (III-c¢)

wherein n is the same as defined above, a salt thereof or a
reactive derivative thereof, followed by converting the

resulting compound into a pharmaceutically acceptable salt
thereof, if desired.

14. A pharmaceutical composition which comprises a
therapeutically effective amount of the compound or salt as
get forth in any one of claims 1-10 in admixture with a

therapeutically acceptable carrier or diluent.

15. A method for treatment or prevention of a LFA-1 mediated
condition in a patient comprising administering a
therapeutically effective amount of the compound or salt as
set forth in any one of claims 1-10.

16. The method according to claim 15, wherein the condition
is selected from an inflammatory disease, an autoimmune

disease, and an allergic disease.

17. A method for treatment or prevention of a condition
caused or mediated by substance P in a patient comprising
administering a therapeutically effective amount .,of the

compound or salt as set forth in any one of claims 1-10.

18. The method according to claim 17, wherein the condition

is an inflammatory disease.

k1
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19. A method for treatment or prevention of a condition in a
patient comprising administering a therapeutically effective
amount of the compound or salt as set forth in any one of
claims 1-10, wherein said condition is selected from
rheumatoid arthritis, asthma, chronic obstructive pulmonary
disease, allergy conditions, adult respiratory distress
syndrome, AIDS, cardiovascular diseases, thrombosis, harmful
platelet aggregation, reocclusion following thrombolysis,
reperfusion injury, skin inflammatory diseases, osteoporosis,
osteoarthritis, atherosclerosis, arterioseclerosis, neoplastic
diseases, wound, detaching retina, Type I diabetes, multiple
sclerosis, systemic lupus erythematosus, ophthalmic
inflammatory conditions, inflammatory bowel diseases, c&stitis,
gastric disorder, regional enteritis, Sjogren's Syndrome, and
rejection after organ transplantation.

20. The method according to claim 19, wherein said condition
is selected from psoriasis, rheumatoid arthritis, inflammatory
bowel diseases, systemic lupus erythematosus, atopic

dermatitis, Sjogren's Syndrome, and rejection after organ
transplantation.

21. The method according to claim 19, wherein said condition
is selected from rheumatoid arthritis, asthma, chronic
obstructive pulmonary disease, psoriasis, multiple sclerosis,

and rejection after organ transplantation.
22. The method according to claim 1%, wherein said condition

is selected from asthma, inflammatory bowel disease, cystitis,

and gastric disorder.
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RESUMEN

La presente invencién se refiere a un compuesto de formula

(I):
NC
o] Cl
. N:
R NN
n o) (o] Cli

(1)

en la cual R es un atomo e hidrédgeno, un grupo hidroxilo o un

grupo carbamcilo, y n es 1 o 2, o una sal farmacéuticamente

aceptable del mismo.



ANTECEDENTES DE LA INVENCION
Campo de la Invencién

La presente invencion se refiere a unos compuestos
novedosos que son inhibidores potentes de la adhesién celular
mediada por integrina oy ; que podrian ser dtiles para el tratamiento
de condiciones inflamatorias mediadas por integrina o, ;.
Descripeidn de] Arte Relacionado

Las integrinas de leucocitos y las moléculas de adhesion
intercelular (ICAM por sus siglas en inglés) desempefian papeles
esenciales en la adhesién de leucocitos a células objetivo y matrices
extracelulares. La subfamilia de las integrinas B, (CDI18) tiene
cuatro miembros, cada uno consistente en una cadena o, relacionada
pero distinta, emparejada de manera no covalente con CDI18: la
integrina a; f, (LFA-1, CD114/CD18), la integrina amP; (Mac-1,
CDI11b/CD18), la integrina axP, (p150/95, CD11c/CD18) y la
integrina opf;  (CDI11d/CD18) (Bochner ed., Moléculas de
Adhesion en Enfermedad Alérgica, Marcel Dekker Inc., pp. 1-24
(1997)). Entre ellas, se ha mostrado que LFA-1 es dominante para
la adhesion celular y migracion transendotelial de las células T,
eosinéfilos y otros leucocitos a los tejidos inflamados (Garmberg,
Curr. Opin. Cell Biology, 9 643-650 (1997)); Panes et al., Br. J.
Pharmacology, 126, 537-550 (1999)). LFA-1 se une a la familia
ICAM (ICAM-1, -2, -3, 4-, 5- ) de moléculas expresadas sobre
maltiples tipos celulares tales como células endoteliales vasculares,
células dendriticas, células epiteliales, macrofagos y linfoblastos T
(Dustin et al., J Immunology, 137, 245-254 (1986)). Ademas,



las interacciones LFA-1/ICAM-1 y LFA-1/ICAM-3 pueden actuar
como seflales coestimuladoras requeridas para la activacidn de
células T (Wingren et al., Crit. Rev. in Immunology, 15, 235-
253 (1995)).

La migracién celular y la coactivacién de células T son
procesos impo}tantes en varias condiciones de enfermedades
inflématorias. Un papel dominante de LFA-1 en la mediacién de
eventos inflamatorios es mostrade en diversos modelos animales
diferentes de enfermedades inflamatorias en las cuales los
anticuerpos a LFA-1 o ICAM-1 inhiben significativamente al
desarrollo de puntos extremos terapéuticos (Rothlein et al.,
Kidney International, 41, 617 (1992); 1Iigo et al., J.
Immunology, 147, 4167 81991); Bennet et al., J. Pharmacol. and
Exp. Therapeutics, 280, 988 (1997)). Ademas, un anticuerpo
moncclonal humanizado a CDlla {(la cadena alfa de LFA-1) ha
mostrado eficacia en pacientes con pdoriasis (Gottlieb et &l.,
J. Am. Acad. Dermatology, 42, 428-35 (2000)).

hAdemas, s=e ha mostrado que los anticuerpos contra LFA-1
suprimen el rechazo después del trasplante de o6rganos (Poston
et al., Transplantation 69, 2005-2013 (2000): Nakakura et al.,
Transplantation 62, 547-552 (1996)). WO 94/04188 describe ei
uso de anticuerpos monoclonales dirigidos contra la integrina
o2 para todos los trasplantes.

SUMARIO DE LA INVENCION

La presente invencion se refiere a wunos compuestos

novedosos de £é6rmula (I):
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NC

0] Cl
(1)
R HN N N
bﬁ;‘b “é Cl

en la cual R es un atomo de hidrégeno, un grupo hidroxilo o un
grupo carbameilo, y n es 1 o 2, o una sal farmacéutir.;amente

aceptable de los mismos.

DESCRIPCION DETALLADA DE LA INVENCION

Los compuestos deseados de la ﬁ;esente invencién pueden
exigtir en forma de isdmercos OGpticos basados en Atomos
asimétricos de los mismos, y ‘la pfesente invencién también
incluye estos isémeros épticos y mezclas de los mismos.

En una realizacidn de la presente invenciébn, la
configuracién estérica de un enlace no necesita ser fija. Los
compuestos de la presente invencién pueden ser un compuesto con
una configuracidn unica o una mezcla con diversas
configuraciones diferentes.

En una realizacién preferida de los compuestos de férmula
(I); R es un atomo de hidroégeno.

En otra realizacidén preferida de los compuestos de fdrmula
(I), R es un grupo hidroxilo.

En aln otra realizacién preferida de los compuestos de
férmula (I), R es un grupo carbamoilo.

En una realizacién més preferida de los compuestos de
férmula (I}, n es 1.

En otra realizacién mids preferida de los compuestos de

f6rmula (I), n es 2.



En una realizacidén preferida adicional de los compuestos de
férmula {I), R es un Atomo de hidrégeno y n es 1.

En otra realizacidn preferida adiciocnal de los compuestos
de férmula (I), R es un grupo hidroxilo y n es 1.

En ain otra realizacidén preferida adicional de 1los
compuestos de férmula (I}, R es un grupo carbamcilo y n es 2.

Los compuestos mas preferidos de la presente invencién son
seleccionados de los siguientes compuestos:
(58,78)~5~(4—cianobencil)-3-(3,5-diclorofenil)-7-acetilamino-
1,3-diazabiciclo[3.3.0)octano-2,4-dicna;
{58,75)-5-(4-cianobencil}-3-(3, 5-diclorofenil)-7-{ {2-hidroxi-
acetil}amino)~1,3-diazabiciclo[3.3.0)octano-2, 4-diona;
(55,75)-5-(4-cianobenéil)-3—(3,5—diclorofenil)—7-[(3—carbamoil—
propionillamino]l-1,3-diazabiciclo[3.3.0)}octanc-2, 4-diona.

La caracteristica de los presentes compuestos es la
combinacién del grupo acilamino en la posicidén 7 y el grupo 4-
cianobencilo en la posicién 5 del nficleo de 1,3-diazabiciclo-
[3.3.0)octano, en donde tal caracteristica no es descrita
especificamente en publicaciones previas.

Los compuastos de la presente invencién tienen una potente
actividad inhibidora contra la adhesién celular mediada por
LFA-1 vy la coactivacién de células T mediada por LFA-1, ¥
también muéstran excelente biodisponibilidad después de 1la
administracién oral, lo cual refleja la mejoria general en (&)
unién de proteina plasmatica, (b) solubilidad acuosa y (c)
lipofilicidad. Los compuestos de la presente invencibn. por 1o
tanto, muestran excelente eficacia in wvive contra las
condiciones desfavorables causadas por la adhesién celular

mediada por LFA-1.

/;y?



Ademas, los compuestos de la presente invencién también
tienen una potente actividad antagonista sobre el receptor de
sustancia P, es decir, el receptor de neuroquinina (NK1). Se
considera que los antagonistas de receptor de sustancia P son
titiles para el tratamiento de enfermedades inflamatorias tales
como  asma, artritis reumatoide, enfermecdad inflamaroria
intestinal, cistitis y otros trastornos gastricos {Kraneveld et
al., Int. Immunopharmacology, 1, 1629-1650 {2001}; Swain et
al., Ann. Rep. Med. Chem., 34, 51-60 (1999); Ohnmacht Jr. et
al., Ann. Rep. Med. Chem., 33, 71-80 (1998)). Asi, los
compuestos de la presente invencidn tienen excelente potencial
terapéutico contra las condiciones desfavorables causadas o
mediadas por la sustancia P. También, los compuestos de la
presente invencién puede mostrar excelentes efectos sobre el
tratamiento o prevencién de enfermedades inflamatorias debidas
a las actividades dobles de la inhibicidén de adhesién celular
mediada por LFA-1 y el antagonismo de receptor de sustancia P.

Ademas, los compuestos de férmula (I) tienen citotoxicidad
reducida y baja actividad inhibldora de citocromo P450 en
comparacion con aquéllos descritos previamente y, por lo tanto,
los compuestos de 1la presente invencién pueden tener un
potencial reducido de e2fectos secundarios.

Los compuestos de la presente invencién pueden ser usados
clinicamente en wuna forma libre o en forma de sales
farmacéuticamente aceptables de los mismos. Las sales
farmacéuticamente aceptables incluyen una sal de adicién de
acido con un acido inorganico o un acido orgénico, y una sal
con una base inorgadnica, una base ordganica o un aminoacido.

Las sales farmacéuticamente aceptables también incluyen una sal



intramolecular de los mismos, o un solvato o hidrato de 1los
mismos.

Los compuestos de 1la presente invencidén pueden ser
formulados como una composicién farmacéutica que comprende una
cantidad terapéuticamente efectiva del compuesto tal se definid
anteriormente y un portador o diluyente farmacéuticamente
aceptable. El portador o diluyente farmacéuticamente aceptable
puede ser, por ejemplo, ligadores (por ejemplo jarabe, goma
arabiga, gelatina, sorbitol, tragacanto, polivinilpirrolidona),
exciplentes (por ejiemplo lactosa, sucrosa, almidén de maiz,
fosfato de potasio, sorbitol, glicipa), lubricantes (por
ejemplo estearato de magnesio, talco, polietilenglicol,
silice), desintegradores (por ejemplo almidén de papa), agentes
humectantes (por ejemplo laurilsulfato de sodio), y similares.

Los compuestos deseados de la presente invencidn o sales
farmacéuticamente aceptables de 1los mismos pueden ser
administrados ya sea oral o parenteralmente, y pueden ser
usados como una preparacidén farmacéutica adecuada. Estas
preparaclones farmacéuticas pueden tener la forma de una
preparacién sdélida tal como una tableta, un granulc, una
capsula y un polvo, o la forma de una preparacién liquida tal
como una solucidn, suspensién vy emulsidn, cuando son
administradas oralmente. Cuando son administradas de manera
parenteral, las preparaciones farmacéuticas pueden tener 1la
forma de un supositorio, una preparacidn para inyecciébn o una
preparacidén para goteo intravenoso usando agua destilada para
inyeccién, una solucién de sal fisioldgica, una solucidn de
glucosa acuosa, y asi sucesivamente, y una inhalacién por un

proceso convencional.



La dosis de los compuestos deseados de la presente
invencién o sales farmacéuticamente aceptables de los mismos
varia dependiendo del método de administracién, edad, sexo,
pesc corporal y condicidédn del paciente, pero, en general, la
dosis diaria es preferiblemehte aproximadamente Q,1 a 100
mg/kg/dia, particularmente preferiblemente 1 a 100 mg/kg/dia.

Los compuestos de la presente invencién pueden ser usados
para tratar ¢ prevenir las condiciones mediadas por LFA-1 en un
paciente, por ejemplo un paciente humano. Los compuestos de la
presente invencién pueden ser también wusados para el
tratamiento de un paciente que padece © es susceptible a
condiciones mediadas por LFA-1. Unos ejemplos de condiciones
mediadas por LFA-1 incluyen enfermedades inflamatorias,
enfermedades autoinmunes y enfermedades alérgicas.

Los compuestos de la presente invencidén pueden ser también
usados para el tratamiento o prevenclén de condiciones causadas
o mediadas por la sustancia P en un paciente, asi como para el
tratamiento de un paciente que padece o es susceptible a tales
condiciones. Unos ejemplos de las condiciones pueden ser las
enfermedades inflamatorias.

Los compuestos de la presente invencién pueden ser usados
para el tratamiento o prevenciétn de enfermedades tales como
artritis reumatoide, asma, enfermedad pulmonar obstructiva
crdénica, condiciones alérgicas, sindrome del sufrimiento
respiratorio del adulto, SIDA, enfermedades cardiovasculares,
trombosis, agregacién danina de plaquetas, reoclusién después
de wuwna trombélisis, lesidn de reperfusién, enfermedades
inflamatorias cutaneas {(per ejemplo psoriasis, eczema,

dermatitis de contacto, dermatitis atdpica), osteoporosis,
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osteoartritis, aterosclerosis, arteriosclerosis incluyendo
arteriosclerosis asociada con trasplante, enfermedades
neoplasicas incluyendo metédstasis de crecimientos neoplisicos o
cancerosos, desprendimiento de retina, diabetes tipo I,
esclerosis maltiple, lupus sistémico eritematoso, condiciones
inflamatorias oftidlmicas, enfermedades inflamatorias
intestinales {enfermedad de Crohn y colitis nulcerosa},
cistitis, trastornos gastricos, enteritis regional, Sindrome de
Sjogren y otras enfermedades autoinmunes.

Los compuestos de la presente invencién pueden ser también
usados para el rechazo (es decir, rechazo crénico y rechazo
agudo) después del trasplante de 6rganos, incluyendo rechazo de
aloinjerto (enfermedad de huésped versus injerto) y enfermedad
de injerto versus huédsped.

Los compuestos de la presente invencién pueden ser usados
preferiblemente para el tratamiento © la prevencidén de
pasoriagis, artritis reumatoide, enfermedades inflamatorias
intestinales (enfermedad de Crohn, colitis wulcerosa), lupus
sistémico eritematosc, dermatitis atOpica, sindrome de Sjogren,
y rechazo después del trasplante de oOrganos (rechazc de
aloinjerto y enfermedad de injerto versus huésped).

los compuestos de la presente invencibdn pueden ser
adicionalmente usados preferiblemente para el tratamiento o 1la
prevencién de artritis reumatolide, asma, enfermedad pulmonar
obstructiva crénica, psoriasis, esclerosis miltiple, y rechazo
después del trasplante de &érganos.

Los compuestos de la presente invencién pueden ser también
adicionalmente usados preferiblemente para el tratamiento o ia

prevencidn de enfermedades inflamatorias tales como asma,



enfermedad inflamatoria intestinal, cistitis y otros trastornos
gastricos.

De acuerdo con la presente invencidén, los compuestos
deseados (I) pueden ser preparados de acuerdo con uno de los
siguientes métodos:

Método A:

Entre los compuestos de la presente invencién, un compuesto

de fé6rmula (I-a):

NC
‘I;;igz;}’i? Cl
(Ia)
H HN N—Q
A E N
o) \g) Cl

en la cual n es iqual a como se definid anterlormente, o una
sal farmacéuticamente aceptable del mismo, puede ser creparado

condensando un compuesto de fédrmula {(IIX):

NC
ran—C N-Q (1)
A"

0 una sal del mismo, con un compuesto de fdrmula (III-a):
H- (CH;) ,~COOH (I1I-a)
en la cual n es iqual a como se definidé anteriormente, una sal
del mismo, © un derivado reactivo del mismo, seguido por la
conversién del compuesto resultante en una sal
farmacéuticamente aceptable del mismo, sSi se desea.
La sal de los compuestos (II) y (III-a) puede ser, por

ejemplo, una sal con un &cido inorgdnico u organico (por
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ejemplo trifluoroacetato, hidrocloruro, sulfato), o una sal con
una base inorganica (por ejemplo una sal de metal alcalino tal
como una sal de sodio o una sal de potasio, una sal de metal
alcalinotérreoc tal como una sal de baric o una sal de calcio).

La reaccidn de condensacién del compueste (II) o una sal
del mismo con el compuesto (III-a) o una sal del mismo puede
ser llevada a cabo en presencia de un reactivo de condensacién,
con o 3in una base en un solvente adecuado.

El reactivo de condensacién puede ser selecclonado de
reactivos de condensacién convencionales que pueden ser usados
para una sintesis de péptido, por ejemplo BOP-Cl, reactivo BOP,
DCC, EDC o CDI. El reactivo de condensacién puede ser
preferiblemente usado con un activador (por ejemplo HOBT{.

la base puede ser seleccicnada de bases organicas
convencionales tales como una alguilamina (por ejemplo DIEA,
EtiN}, una amina ciclica {por ejemplo DBU, DBN, 4=
metilmorfolina) y piridinas (por ejemﬁlo piridina, DMAP), ¥
bases inorgAnicas convencicnales tales como un carbonato de
metal alcalino (por ejemplo NazCO;, Kz2CO3), un carbonato de
hidrégeno de metal alcalino (por ejemplo NaHCO;, KHCG;), un
hidréxido de metal alcalino (por ejemplo NaOH, KOH) vy
similares.

El solvente puede ser seleccionado de uno cualquiera que no
perturbe la reaccidén de condensacién, por ejemplo ésteres (por
ejemplo acetato de metilo, acetato de etilo), haloalcanos (por
ejemplo CHCli, CH;Cl;), éteres (por ejemplo dietil eéter, THF,
DME, dioxano), amidas (por ejemplo DMF, N-metilpirrolidona),
cetonas (por ejemplo acetona, metil etil cetona), CH:CN, DMSO ¥y

Hz0, y una mezcla de estos solventes. La reaccién puede ser
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llevada a cabo a una temperatura de -50°C a 50°C,
preferiblemente desde 0°C hasta la temperatura ambiente.

La reacciédn de condensacién del compuesto {I1} o una sal
del mismo con el derivado reactivo del compuesto (III-a) es
llevada a cabo en presencia o ausencia de una base en un
solvente adecuado o sin solvente.

Unos ejemplos del derivado reactivo del compuesto (III-a)
son un haluro de acido (por ejemplo un cloruro de Acido), un
éster reactivo (por ejemplo un éster con p-nitrofenol), un
anhidrido del mismo, un anhidrido mezclado con otro &acido
carboxilico (por ejemplo un anhidrido mezclade con A&cido
isobutirieo), y. similares.

La base puede ser seleccionada de bases organicas
convencionales tales como una alquilamina (por ejemplo DIEA,
EtsN), una amina ciclica (por ejemplc DBU, DBN, q-
metilmorfolina) y piridinas (por ejemplo piridina, DMAP), vy
bases inorgdnicas convencionales tales como un carbonato de
metal alcalino (por ejemple Na:COi;, Ki:CO3), un carbonato de
hidrégeno de metal alcalino (por ejemplo NaHCO,, KHCO3), un
hidréxide de metal alcalino (por ejemplo NaOH, KOH) ¥
similares.

El solvente puede ser seleccionado de uno cualgquiera que no
perturbe ila reaccidén de condensacién, por ejemplo ésteres (por
ejemplo acetato de metilo, acetato de etilo), haloalcanos (por
ejemplo CHClj, CH,Cl:;), éteres (por ejemplo dietil éter, THF,
DME, dioxano), amidas (por ejemplo DMF, N-metilpirrolidona),
cetonas {por ejemplo acetona, metil etil cetona), CH.CN, DMSO y

H20, y una mezcla de estos solventes.



La reaccién de condensacién puede ser llevada a cabo a una
temperatura de ~30°C hasta la temperatura ambiente.

Método B:

Entre los compuestos de la presente invencién, un compuesto

de foérmula (I-b):

NC

0 ¢l
o HN—{ [ (N (Ib)
LAV SR

en la cual n es igual a como se definidé anteriormente, o una
sal farmacéuticamente aceptable del mismo, puede ser preparado
por condensacién del compuesto (II}) o una sal del mismo con un
compuesto de férmula (III-b):
R*0~ (CH2) n~—COOH {I1I-b)

en la cual R'0 es un grupo hidroxilo protegido © no protegido,
y n es igual a como se defihié anteriormente, una sal del mismo
© un derivado reactivo del mismo, seguido por remocién del
grupo de proteccién, y adicionalmente conversién del compuesto
resultante en una sal farmacéukicamente aceptable del mismo, si
es necesario.

La sal del compuesto (ITII-b) puede ser, por ejemplo, una
sal con una base inorganica (por ejemplo una sal de metal
alcalino tal como una sal de sodic o una sal de potasio, y una
sal de metal alcalinotérreo tal como una sal de bario y una sal

de calcio}.

El grupo de proteccidn para el grupo hidroxilo puede ser
seleccionado de grupos de proteccidn convencionales para un

grupo hidroxilo gue pueden ser facilmente removidos por un

13

i\



métodc convencional. Unos ejemplos de tales grupos de
proteccidén incluyen un grupo trialgquilsililo (por ejemplo, un
grupo trimetilsililo, un grupo trietilsililo y un grupo t-
butildimetilsililo), un grupo bencilo, un grupo metilo y un
grupo tetrahidropiranilo.

La reaccion de condensacién del compuesto (II) o una sal
del mismo con el compuesto (III-b) en el cuval RO es un grupo
hidroxilo protegido, una sal del mismo © un derivado reactivo
del mismo, puede ser llevada a cabo en un procedimiento similar
al que se describié en el Método A.

La remocién del grupo de proteccidédn puede ser llevada a
cabo por un método usual que es Seleccionado de acuerdo con el
grupo de proteccién a ser removido, por ejemplo hidrélisis,
tratamiento con &cido, tratamiento c¢on BBr; y reducciodn
catalitica.

La hidrélisia puede ser llevada a cabo usando una base
inorganica tal como un hidréxido de metal alcalino {(por ejemplo
Li0OH, NaQOH y KUH) en un solvente adecuado tal como éteras (por
ejemplo dietil éter, dioxano y THF), alcoholes (por ejemplo
MeOH, EtOH), CH;CN, DMSO, H:0 y similares a temperatura ambiente
© con calentamiento.

El tratamiento con Acido puede ser llevado a cabo usando un
4cido inorgédnico o un Acido organico tal como hidrocloruro,
hidrobromuro, 4cido acético, &cido p-toluenosulfdénico y acido
trifluoroacético en un solvente adecuado tal como &teres (por
ejemplo dietil éter, dioxano, THF), haloalcanos (por ejemplo
CRC1;, CH,Cl;), alcohocles (por ejemplo MeOH, EtOH), CH,CN, DMSQC,

H0 v similares a temperatura ambiente o con calentamiento.
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La reduccién catalitica puede ser llevada a cabo usando un
catalizador tal comc paladio sobre carbfén activado y niguel
Raney bajo una atmbésfera de hidrbégeno a temperatura ambiente o
con calentamiento en un solvente adecuado tal como éteres (por
ejemplo dietil éter, dioxane, THF), ésteres (por ejemplo
acetato de metilo, acetato de etilo), alccholes (por ejemplo
MeDH, EtOH), CH;CN, Ac?H, H20 y similares.

El tratamiento con BBri para la desmetilacidn puede ser
llevado a cabs en un solvente adecuado (por ejemplo THF, CH,Cis,
AcOH) a una temperatura de -78°C hasta 50°C.

En caso de gque el compuesto (III-b) en el cual R0 es un
grupo hidroxilo sea usado para la reaccidédn de condensacién, el
grupo hidroxilo del compuesto (III-b] debe ser protegido in
situ antes de la reaccién de condensacidn.

La proteccién del grupo hidroxilo puede ser llevada a cabo
haciendo reaccionar el compuesto (III-b) con un haluro de

trialgquilsililo en un solvente adecuado en presencia de una

base. Unos ejemploa del haluro de trialquilsililo incluyen

cloruro de trimetilsililo, cloruro de trietilsililo y cloruro
de t-butildimetilsililo. La base puede ser seleccionada de las
bases convencionales 'que son usadas para 1la protecciédn del
grupo hidroxilo, por ejemplo trietilamina, imidazol y piridina.
El solvente puede sel seleccionado de uno cualquiera gue no
perturbe la reaccién de condensacidn, por ejemplo ésteres {(por
ejemplo acetato de metilo, acetato de etileg), hidrocarburos
aromaticos (por ejemplo benceno, tolueno), haloalcanos {por
ejemplo CHCl,, CH;Cli;), éteres (por ejemplo dietil éter, THF,
DME, dioxano), amidas (por ejemplo DMF, N-metilpirrolidona),

cetonas (por ejemplo acetona, metil etlil cetona), CH;CN, DMSO y
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una mezcla de estos solventes. La reacciédn puede ser llevada a
cabo a una temperatura de ~50°C a 50°C, preferiblemente desde
0°C hasta la temperatura ambiente. El compuesto protegido
puede ser aislado en un procedimiento usual, si es necesario.

Método C:

Entre los compuestos de la presente invencidén, un compuesto

de férmula (I-c¢):.

NC

_e { Q

en la cual n es igual a comc se definid anteriormente, o una
sal farmacéuticamente aceptable del mismo, puede ser preparado
por condensacién del compuesto (IIL) con un éompuesto de férmula
(I1I-c):
HaNC{=0) - (CH2) »~COOH  (III-c)

en la cval n es igual a como se definidé anteriormente, una sal
del mismo © un derivado . reactivo del mismo, seguido por
conversion del compuesto resultante en una sal
farmacéuticamente aceptable del mismo, si se desea.

La sal de los compuestos (III-c) puede ser, por ejemplo,
una sal con una base inorganica (por ejemplo una sal de metal
alcalino tal como una sal de sodic o una sal de potasie, una
sal de metal alcalinotérreo tal como una sal de bario o una sal
de calcio).

La reaccidén del compuesto (II} o una sal del mismo con el
compuesto {III-c) o una sal del mismo puede ser llevada &z cabo

en un método similar al descrito en el Método A.
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El compuesto de partida de férmula (II) puede ser preparado

de acuerdo con la descripcién de WO 01/30781 o el siguiente

esquema:
Esquema 1.
CO.X co.x
CO,X C o MO K () 1BOM SO~ F K
Ho-A_NH . OCN —_ J O’c' - J" cl
cl
Cl
(V) (v)
(<)
NC NC Y
- o) Cl (o) €l ° e
¥
HO é: N _C) ~«——  {BDMSO é"u N — mnmso—Cll:" N‘Q
~ ~ -% cl
o | o 1
. (VI (V1) (v
{4]
N
C NC NC
1 (@) 1 (k) o] cl
CH,S0,0 N, ) — N — uN “‘O
% 1 A S cl : N~y -
(IX) (x) tm

(En el esquema anterior, X es un grupo alquilo C,¢ © un grupo
bencilo, y tBDMSO es un grupo t-butildimetilsililowi.)

Paso (a): E1 compuesto (IV) puede ser preparado haciendo
reaccionar un éster de alquilo Ci;.¢ © bencilo de 4-
hidroxiprelina con isocianato de 3,5-diclorofenilo en presencia
de una base en un solvente adecuado.

La base puede ser seleccionada de bases organicas
convencionales tales como una alguilamina {(por ejemplo Et;N,
DIEA) y piridina, y bases inorganicas convencionales tales comc
un hidrocarbonato de metal alcalino (por ejemplo NaHCO,, KHCO:)

y un carbonato de metal alcalino {por ejemplo NazCOi, KiCOi).
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El solvente puede ser seleccionado de uno cualquiera gque no
perturbe la reaccién de condensacién, por ejemplo CH:Cl;, DME,
THF, DMF, HMPA o una mezcla de los mismos. La reaccién puede
ser llevada & cabo a una temperatura de -78°C a la temperatura
ambiente.

Paso (b): El compuesto (V) puede ser preparado protegiendo el
grupo hidroxilo del compuesto (IV). La proteccién puede ser
llevada a cabo de una manera uswal, por ejemplo haciendo
reaccionar el compuesto (IV) con cloruro de ter-butildimetil-
sililo en presencia de imidazol en un solvente adecuado tal
com¢ CH3CN. La reaccién es llevada a cabo a una temperatura de
0°C hasta el punto de ebullicién del solvente, preferiblemente
a temperatura ambiente.

Paso (c): El1 compuesto (VI) puede ser preparado ciclizando el
compuesto (V). La ciclizaciédn puede ser llevada a cabo en
presencia o ausencia de una base en un solvente adecuado.

La base puede ser seleccionada de bases inorgdnicas
convencionales tales como un alcéxido de metal alcalino (por
ejemplo NaOEt, NaOMe)}, un carbonato de metal alcalino (per
ejemplo K:CO;, Na,CO;) y un hidrocarbonato de metal alcalino
(por ejemplo NaHCO;), y bases orgdnicas convencionales tales
como piridina, DMAP, Et;N y DIEA.

" El solvente puede ser seleccionado de uno cualquiera que no
perturbe la reaccién de ciclizacién, por ejemplo toluenc, DME,
CH2Cl,, THF, CH;CN, DMF, alcoholes (por ejemplo MeQH, ELOH) o
una mezcla de los mismos. La reaccidn es llevada a cabo a una
temperatura de 0°C hasta el punto de ebullicién del solvente,

preferiblemente a 50°C hasta 100°C.
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Paso (d): El1 compuesto (VII) puede ser preparado condensando el

cempuesto (VI) con un compuesto de férmula (XI):

CN_O-CHZ'Y (XI )

en la cual Y es un grupo de salida.

El grupo de salida puede ser seleccionado de un &tomo de
halégeno (por ejemplo un dtomo de cloro, un atomo de bromo y un
adtomo de yodo}, un grupo p-toluenosulfoniloxi y un grupo
metanosulfoniloxi.

La reacciédn de condensacién puede ser llevada a cabo en
presencia de una base en un solvente adecuado.

La base ﬁuede ser seleccionada de bases convencionales
tales como una amida de metal alcalino (por ejemplo LDA, KHMDS
con o sin LiCl).

El solvente puede ser seleccionado de uno cualquiera que no
perturbe la reaccién de condensacidén, por ejemplc diecil érer,
DME, THF, DMF, HMPA o una mezcla de los mismos. La reaccidn

puede ser llevada a cabo a una temperatura de -76°C a la

temperatura ambiente.
Paso (e): El compuesto (VIII)  puede ser preparado por
desproteccién del compuesto (VII). La desproteccidén puede ser
llevada a cabo por un método usual, por ejemplo tratando el
compuesto con HF/piridina, n~BuNF o un acido (por eiemplo HCI,
AcOH, TFA, p-TsOH) en un solvente adecuado o sin solvente.

El solvente puede ser seleccionado de uno cualquiera que no
perturbe la reacciédn de condensacibén, por ejemplo CH,CN, THE,

DMF, alcoholes {(por ejemplo MeOH, EtOH) © una mezcla cde los
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mismos. La reaccién puede ser llevada a cabo a una temperatura
de -78°C a la temperatura ambiente.

Paso (f): El1 compuesto {IX) puede ser preparado haciendo
reaccionar el compuesto (VIII} con cloruro de metanosulfonilo
en presencia de una base en un sclvente adecuado.

La base puede ser seleccionada de bases convencionales
tales como EtiN, DIEA, piridina, NaHCOi, KHCOj, NasCO;, KaiCQ;.

El solvente puede ser seleccionado de uno cualguiera que no
perturbe la reaccién, por ejemplo CHzCl;, THF, DMF, HMPA, CH,CN,
tolueno. La reaccidén puede ser llevada a cabo a wuna
temperatura de -20°C a 50°C.

Paso (g}: El1 compuesto (X) puede ser preparadc haciendo
reaccionar el compuesto (IX) con un azuro de metal alcalino
{por ejemplo NaNi).

La reaccidn de sustitucidén puede ser llevada a cabo a una
temperatura d= 0°C hasta 100°C en un solvente organico.

El solvenée puede ser seleccionado de uno cualquiera gue no

perturbe la reaccién, por ejemplo CHa:Cly, THF, DMF, CHCN Yy
tolueno.
Paso (h): El compuesto (II) puede ser preparado reduciendo el
compuesto (X). La reduccién puede ser llevada a cabo bajo
condicicnes de hidrogenacién catalitica, por ejemplo en
presencia de un catalizador de Pd o Pt (por ejemplo, Pd&-C,
Pt0:) en un solvente adecuado bajo una atmésfera de H: 2
temperatura ambiente.

El solvente pueds ser seleccionado de uno cualquiera gue no
perturbe la reaccién, por ejemplo EtOAc, MeOH y EtOH.

En la presente descripcién y las reivindicaciones, el grupo

alquilo C;¢ significa un grupo alquilc de cadena lineal ©
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cadena ramificada que tiene 1 a 6 datomos de carbono, por
ejemplo un grupo metilo, etilo, propilo, isopropile, butilo,
isobutile, etc., preferiblemente uno que tiene 1 a 4 Atomos de

carbono.

Abreviaturas

AcOEt: Acetato de etilo (=EtOAc)

AcOH: Acido acético

BOP-Cl: Cloruro bis(2-oxo-3-oxazolidinil)fosfinico

Reactivo BOP: Hexafluorofosfato de benzotriazol-l-iloxi-

tris(dimetilamino) fosfonio

BSA: Albimina de suero bovino

CD1: Carbonildiimidazol

DBN: 1,5-diazabiciclo[4.3.0]non-5-enc

DBU: 1,B-diazabicicle({5.4.0]jundec-7-eno

DCC: 1,3-diciclohexilcarbodiimida

DIEA: Diisopropiletilamina

DMAP: 4~dimetilaminopiridina

DME: Dimetoxietano

DMF: Dimetilformamida

DMSO: Dimetilsulféxido

EDC: Hidrocloruro de 1-(3-dimetilaminopropil)-3-
etilcarbodiimida

Et: Etilo

EtOH: Etanol

HBSS: Solucidén de sal balanceada de Hank

HMPA: Hexametilfosforamida

HOBT: Hidrato de l-hidroxibenzotriazol

HSA: Albdmina de Ssuero humano
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KHMDS: Hexametildisilazuro de potasio (=bis(trimetilsilil)amida
de potasio)

LDA: Diisopropilamida de litio
Me: Metilo
MeOH: Metanol
n=-Bu: n-butilo
tBDMS: ter-butildimetilsililo
THF: Tetrahidrofurano
TFA: Acido trifluorcacético
p-TsOH: Acido p-toluenosulférico
Ejemples

Los compuestos de la presente invencidn son ejemplificados
por los siguientes ejemplos pero no limitados por los mismos.
Ejemplo 1. (55,78)~-5~-({4-cianobencil)-3-(3,5-diclorofenil)~-7~
acetilamino-1,3-diazabicicla(3.3.0)octano-2,4-dicna

A una solucién de {558,75)-5-{4-cianobencil)-3-(3, 5~
diclorofenil}-7-amino=-1, 3-diazabiciclo[3.3.0]Joctano-2,4-dionra
(78,5 mg) en THF (5 ml) se afiadid anhidrido acético {1,0 ml).
La mezcla de reacclén fue agitada por 2 horas a 45°C, y la
mezcla fue concentrada vy purificada por cromatografia
preparativa de capa delgada (gel de silice; CH;Cl;) para dar el
compuesto del titulo {84 mg). MS (m/z) 478,8 (MNa‘').
Ejemplo 2. (558,78)-5-(4-ciancbencil)-3-(3, 5-diclorofenil}-7-
[(3-carbamoil-propionil)amino] -1, 3-diazabiciclo(3.3.0]octano-
2,4-diona

Una mezcla de (5%5,78)-5-(4-cianobencil})-3-(3,5-dicloro-
fenil)-7-amino~1, 3-diazabiciclo[3.3.0)Joctano-2,4-diona 182,17
mg), &cido succinico (45,86 mg), EDC (93,12 mg), HOBT (61,24

mg) y DIEA (104,79 pl} en THF (5 ml) fue agitada toda la noche
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a temperatura ambiente. La mezcla de reaccion fue concentrada
y purificada por cromatografia ligquida de alto rendimiento
(RPLC) (columna Beckman 5 p Cl8; eluido con un gradiente de
H:0/MeCN (10-100%)/0,1% TFA) para dar 72 mg del compuesto del
titulo. MS (m/z) 536 (MNa‘).
Ejemplo 3. {55,75)~5-({4-cianobencil)-3-(3, 5-diclorofenil)-7-
[(2-carbamoilacetil)amino}l-1, 3-diazabiciclo{3.3.0]octano-2, 4-
diona *
Una mezcla de ({5§,75)-5-(4-cianobencil)-3-(3,5-dicloro-
fenil)~-7-amino-1, 3-diazabiciclo(3.3.0]octano~-2,4-diona (200
mg), acldo malondmico (59,5 mg), EDC (112 mg), HOBT (97,5 mg) y
DIEA (168 pl) en THEF (5 ml) fue agitada toda 1la noche a
temperatura ambiente. La mezcla de reaccién fue evaporada. El
residuo f_ue disuelto en EtOAc y la solucién resultante fue
lavada c¢on aqua, solucidn de NaHCQO; acuosa saturada, solucién
salina, secada {Na;SO.) y concentrada para dar 212 mg del
compuesto del titulo. MS (m/z) 500 (MH').
Ejemplo 4. (558,75)-5-(4-ciancbencil}-3-{3, 5-diclorofenil)-7-
[{3-hidroxipropionil)amino}-1,3-diazabiciclo(3.3.0]octano-2, 4-
diona
Paso 1l: Una mezcla de {(5S5,78)-5-{4-cianobencil}-3-(3,5-dicloro-
fenil)-7-amino-1,3-diazabiciclo(3.3.0]Joctano-2, 4~-diocna (0, 3006
g}, é&cido 3-metoxipropiénico (0,209 pl), EDC ({0,224 g), HOBT
{0,221 g) y DIEA (0,38 nl) en THE (15 ml) fue agitada toda la
noche a temperatura ambiente. La mezcla de reaccidén fue
evaporada. El1 residuo fue purificado por HPLC (columna Beckman
5 p C18; eluido con un gradiente de H,0/MeCN ({10-100%)/0,1%
AcOH) para dar una espuma. Esta fue disuelta en EtOAc y 13

golucién resultante fue lavada con agua, solucién de NaHCO;
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acuosa saturada, solucidn salina, secada (Na;SQ4) y concentrada
para dar 0,259 g de {55,78)~5~ (4~ciancobencil)-3-(3, 5~
diclorofenil)-7~[ (3-metoxipropionil)amino]-1, 3-diazabiciclo-
[3.3.0)octano-2,4-diona. MS (m/z) 501 (MH').

Paso 2: BBrj (3 ml, 1M en CH,Cl;) fue afladido a una solucidn de
(5S,7S)-5-(4-cianobencil)-3-(3, 5-diclorofenil)-7-[ (3~-metoxi-
propionil)amino]-1,3-diazabiciclo[3.3.0}octano-2,4-diona (0,16
g) en CHCl (15 ml) a -78°C y la mezcla fue agitada por 8 horas
a -78°C. La mezcla fue evaporada y el residuo fue purificado
por HPLC (columna Beckman 5 p Cl8; eluido con un gradiente de
Hs0/MeCN (10-100%)/0,1% AcOH) para dar una espuma. Esta fue
disuelta en EtOAc y la solucién resultante fue lavada con agua,
solucién de NaHCO; acuosa saturada, solucién salina, secada
(NaS04) y concentrada para dar 0,119 g del compuesto del
titulo. MS (m/z) 487 (MH").

Ejemplo 5. {5S,75)-5-(4~cianobencil)-3~({3,5~-diclorofenil)-7-
[(2-hidroxiacetil)amino]-1, 3-diazabiciclo[3.3.0]octano-2,4-
diona

Paso 1l: A una solucién de (55,78)-5~(4-cianobencil)-3-(3,5-
diclorofenil)-7-amino-1, 3-diazablciclo([3.3.0]octano-2,4-diona
(150 mg) y DIEA (189 pul) en THF (4 ml) se afladid una soluciédn
de cloruro de benciloxiacetilo (57 pl) en THF (2 ml) y la
mezcla fue agitada toda la noche a temperatura ambiente. La
mezcla de reaccidén fue concentrada y el residuo fue captado en
EtOAc. La solucién resultante fue lavada con solucién salina,
secada (NayS04), filtrada y concentrada. El residug fue
purificado por HPLC (columna Beckman 5 u Cl18; eluido con un
gradiente de H,O/MeCN (10-100%)/0,1% AcOH) para dar una espuma-

Esta fue disuelta en EtOAC y la solucién resultante fue lavada
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con agua, solucldén de NaHCO; acuosa saturada, solucidn salina,
secada {Na;S0,) y concentrada para dar 0,135 g de (55,75)-5-(4-
cianobencil)-3-(3,5-diclorofenil}-7~((2-benciloxiacetil)amino}~
1,3-diazabiciclo[3.3.0]octano-2,4-diona. MS (m/z) 563,4 [MH").
Paso 2@ Se.burbujeé hidrégeno a través de una solucién de
(55{75)-5—(4—cianqbéncil)—3-(3,5—diclorofenil)-7—[(Z—benciloxi—
acetll)amino}-1,3~diazabicicloi3.3.0]loctano-2,4-diona del paso
1 {0,125 g) en EtOH (10 ml) que contenia Pd/C {5%, 15 mg! y la
mezcla de reaccién fue agitada toda la noche bajo una atmdésfera
de H,. La mezcla fue recargada con 5% Pd/C adicional {10 mg) Yy
agitada toda la noche bajo una atmésfera de H;. La mezcla de
reaccién fue filtrada a través de un lecho de Celite y el
filtrado fue concentrado. El residuo fue purificado por HPLC
{columna Beckman 5 p CiB; eluido con un gradiente de H:0/MeCN
{10-100%)/0,1% TFA) para dar 0,023 g del compuesto del titulo.
MS /m/z)} 473 [MH'] y 495 [MNa‘). )
Ejemplo de Referencia 1: {558,75)~5~{4d-cianobencil)-3-{3,5-
diclorofenil}~7-amino-1, 3-diazabiciclo[3.3.0]octanc-2,4-diona
El compuesto del titulo fue preparado de acuerde con el

siguiente esquema:
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Esquema 2.

0,CH,Fh o~y COCH, P
C(cozcn-.rh a O Cf"' Bomso-
HeO'

y-NH
NH ,OCN—Q ———t O‘c' 0 Qm

Ci Ci

NC Nc l

dA N—d'-l ~—— {BDMSO C‘A N - '3°M5°"‘Cur€;"'qn

S — S Bk

(En el esquema anterior, tBDMSO es un grupo t-
butildimetilsililoxi y MsO es un grupo metanosulfoniloxi.)

Paso 1: Se afladid A&cido p-tolueno sulfénico (50,6 g) a una
guspensién de L-4~trans-hidroxiprolina (25,25 ¢g) en una mezcla
de alcohol bencilico (100 ml) y benceno {250 ml) y la mezcla
fue calentada bajo una trampa Dean Stark por 24 horas. La
mezcla de reaccidn fue concentrada y se afladié dietil éter para
precipitar el sélido. El s6lido fue filtrado, lavadc con
dietil éter adicional y secado para producir 75 g _de éster de
bencilo de L-4-trans~hidroxiprolina.

Paso 2: A una suspensioén de la sal de acido sulfénico del éster
de bencilo de L-4-trans-hidroxiprolinz del paso 1 (40,43 g) en
THE (500 ml) y DIEA (51,3 ml) se afladié isocianato de 3,5~
diclorofenilo (22,1 gq). Después de agitar toda la noche, la

mezcla de reaccidn fue concentrada. El residuc fue disuelto en
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EtOAc, lavade con HCl 0,5N, solucién de NaHCOs; acuosa saturada,
solucidn salina, secado (Na;S0,), filtrado y concentrado. El
residuo fue triturado en EtOAc/hexane (1l:1) y el sélido blanco
fue filtrado y purificado por cromatografia de columna
instanténea (gel de silice; hexano/EtOAc 2:1) para producir el
éster de bencilo de (25,4R)-2-{(3,5~diclorofenil)carbamoil]-4-
hidroxiprolina (33,07 q).

Paso 3: A una suspensién del éster de bencilo de (25,4R)-2-
[(3,5-diclorofenil)carbamoil] ~4~-hidroxipreolina (33,07 g) en
CHCN (800 ml) se afadid imidazol (11 g) y cloruro de ter-
butildimetilsililo (13,64 g). Después de agitar por 48 horas,
la mezcla de reaccidén fue concentrada. El residuo fue disuelto
en EtOAc, lavado con HC1 0,5N, solucidén de NaHCOy acuosa
saturada, solucién salina, secado  (NazSQq), filtrado vy
concentrado. El residuo fue purificado por cromatografia de
columna instanténea (gel de silice; hexano/EtOAc 2:1) para dgr
el éster de bencilo de (2S5,4R)-2-[(3,5-diclorofenil)carbamoil]-
4—lter—butildimetilsililoxi!prolina (44,45 q).

Paso 4: A una solucién del éster de bencilo de (25,4R}-2-[(3,5-
diclorofenil)carbamoil]-4-(ter-butildimetilsililoxi)prolina
(23,49 q) en CHyCN (500 ml) se afladidé DIEA (34,44 ml) y la
mezcla fue calentada a reflujo. Después de permanecer en
reflujo por 24 horas, la mezcla de reaccidén fue concentrada y
purificada por cromatografia de columna instantdnea (gel de
gilice; hexano/EtOAc 1:1) para separar los dos diasteredmeros
de 3-({3,5-diclorofenil)-7-(ter-butildimetilsililoxi)-1, 3-

diazablcicleo[3.3.0)octano-2,4-diona.



Paso 5: El compuesto del paso 4, diasteredbmero A o B, (12,73 g)
fue bencilado como sigue. Se afiadié n-butil litio (30 ml, 1,6M en
hexano) con agitacién a una solucién de diisopropilamina (6,5 ml)
en THF (100 ML) a -78°C bajo una atmdsfera de N; | La mezcla
fue mantenida a esa temperatura por 30 minutos adicionales. La
mezcla fue afiadida por cdnula a una solucién de 3-(3,5-
diclorofenil)-7-(ter-butildimetilsililoxi) -1, 3-diaza-biciclo [3.3.0]
" octano-2,4-diona (12,73 g) en THF seco (100 ml) a -78°C bajo una
atmosfera de N; Después de agitar a -78°C por 30 minutos, se
afiadié 4- ciano-a-bromotolueno (9,08 g) en THF (100 ml). La
mezcla de reacciéon fue agitada a -78°C por 2,5 horas, entonces
calentada lentamente hasta la temperatura ambiente y se dejé que
permaneciera a temperatura ambiente por 0,5 hora. La mezcla de
reaccion fue concentrada y el residuo fue disuelto en EtOAc. La
solucién de EtQOAc fue lavada con HCL. 0,5N, solucién de NaHCO,
acuosa saturada, solucién salina, secada (Na,SO,), filtrada y
concentrada. El residuo fue purificado por cromatografia de
columna instantédnea (gel de silice; hexano/EtOAc 24: | a 3:1) para
dar (55,7R) y (5R,7R) -5-(4-cianobencil)-3-(3,5-diclorofenil)-7-
(terbutildimetil-sililoxi) -1, 3-diazabiciclo[3.3.0] octano-2,4-diona.
Isémero (5S, 7R) : 7,6 g, MS : m/z 530 (M) ; y

Isémero (SR, 7R) : 1,8 g, MS : m/z 530 (M ).

Paso 6: A una solucién de (58S, 7R) -5- (4-cianobencil) -3-(3,5-
diclorofenil) -7- (ter-butildimetilsililoxi) -1, 3-diazabiciclo-
[3.3.0]Joctano-2,4-diona (1,0 g) en THF (1 ml) se afadi6 70%
HF/piridina (25 ml).

La mezcla de reaccion fue agitada por 24 horas y después
evap(;rada. El residuo fue disuelto en EtOAc y la
solucién resultante fue lavada con agua, solucibn NaHCO,



acuosa saturada, solucién salina, secada (Na;SQ4) y concentrada.
El residuoo fue purificado por cromatografia de columna
instantanea {(gel de silice; MeOH/CH;Cl, 2-7%) para dar (55,7R}-
5-{(4-cianobencil)-3-(3,5~diclorofenil)-7-hidroxi-1,3-diaza-
biciclo[3.3.0)octano~2,4-diona (0.52 g). MS (m/z) 416 [MH'].
Paso 7: A una solucién de (55,7R)-5-(4~cianobencil}-3-(3,5-
diclorofenil)-7-hidroxi-1, 3-diazablcicla(3.3.0]coctano~2,4-diona
del paso 6 (0.52 g) en CH,Cl; (8 ml) & 0°C se afladié DIEA {0,45
ml) seguida por clorurc de metanosulfonilo (0,15 ml) y la
mezcla fue agitada por 1,5 horas. La mez2cla de reaccidédn fue
diluida con CH;Cl, y la mezcla resultante fue lavada con
solucién de NaHCO; acuosa saturada seguida por solucidn salina,
secada (Na;S0,), filtrada y concentrada para dar 0,76 g de
{58, 7R) -5~ (4~cianobencil)-3-(3, 5-diclorofenil)-7-metano-
sulfoniloxi-1,3~-diazabiciclo[3.3.0)octano-2,4-diona. Este
compuesto fue usado tal cual para el siguiente paso. MS (m/z)
501 [MH'].

Paso 8: Se afadié NaN; a una solucién de (58,7R)-5-(4-
cianobencil)-3-{3,5-diclorofenil)-7-metanosulfoniloxi-1, 3~
diazabiciclo(3.3.0)loctano-2,4-diona del paso 7 (0,76 g) en DMF
(5 ml) y la mezcla fue agitada por 24 horas. La mezcla de
reaccibén fue dividida entre EtOAc y agua. La solucién organica
fue lavada con solucién salina, secada (NapSC4), filtrada Yy
concentrada. El residuo fue purificado por cromatografia de
columna instantdnea (gel de silice:; CH,Cl;) para dar 0,46 g de
(558,78)-5-{4-cianobencil)-3-(3,5-diclorofenil)-7-azuro-1, 3-

diazabicicle[3.3.0]octano-2,4-diona. MS (m/z) 441 [MH'].



diazabiciclo[3.3.0)octano~2,4~diona del paso 8 {0,42 q) en EtOH
{15 ml) que contenia Pd/C (5%, 15 mg) y la mezcla de reacciédn
fue agitada toda la noche bajo una atmésfera de H,. La mezcla
de reaccidén fue filtrada a través de un lecho de Celite y el
filtrado fue concentrade. El residuo fue purificado por HPLC
(columna Beckman 5 p C18; eluido con un gradiente de H,0/MeCN
(10-100%)/0,1% TFA) para dar 0,21 g de (55,7S)-5-(4-
clanobencil)~3-(3,5-diclorofenili)-7-amino-1, 3~diazabiciclo-
(3.3.0)octano~2,4-diona. MS (m/z) 415 [MH'].

Ejemplo de Referencia 2: (58,75)-5-(4-ciancbhencil}-3-(3,5-
diclorofenil)~7-amino-1, 3-diazabiciclo[3.3.0]octano-2,4-dicna
Paso 1: 3-(3,5-diclorofenil)-7-(ter-butildimetilsililoxi)-1, 3-
diazabiciclo(3.3.0]octano-2,4-diona fue preparada siguiendo
procedimientos similares a los descritos en el Ejemplo de
Referencia 1, pasos 1 a 4, pero reemplazanﬁo la sal de acido p-
tolueno 3sulfénico del éster de bencilo de L-d-trans-
hidroxiprolina con hidrocloruro del éster de metilo de L-4-
trans-hidroxiprolina.

Paso 2: La 3-(3,5-diclorofenil)-7-(ter-butildimetilsililoxi)-
1,3-diazabiciclo[3.3.0])octano-2,4-diona del pasc 1 fue tratads
en procedimientos similares a los descritos en el Ejemplo de
Referencia 1, pasos 5 a 9, para dar el compuesto del titulo.
Protocolo de Adhesidén Celular

Adhesién Celular La proteina recombinante ICAM-1-Fc fue

construida a partir de los 5 dominios extracelulares de ICAM-1
humana y fusién con la reqién constante de 1gG humana. ICAM-

1-F¢ fue purificada por cromatografia de afinidad de Proteina A



transferencia de 100 ul/receptaculo a placas Falcon Probind 1II
@ incubacidén toda la noche a 4°C. Los recepticulos recublertos
con BSA sirvieron como una medida de adhesidén de medio no
especifico. Las placas lavadas fveron blogueadas con una
sclucién de 0,25% ovalbimina en PBS por 1 hora a 37°C. Unas
células Jurkat lavadas con HBSS fueron suspendidas haata una
concentracidén final de 2,5 x 10%/m en solucidn amortiguadora de
adhesién TBSg (24 mM Tris pH 7,4, 0,14 M NaCl, 2,7 mM KC1, 2 mM
glucosa, 0,1% HSA). Un wvolumen de 100 pl de células fue
afiadido a 1las placas recubiertas con ICAM-1'FTc blogueadas y
lavadas que contenian 100 u) de aolucidn amortiquadora de placa
(TBSg, 10 mM MgCl,, 2% DMSO). La adhesién fué por 1 hora a
37°C. Las células no adherentes fueron removidas usando el
lavador de placa EL404 (BioTek Instruments; Highland Park, VT).
El namero de células adherentes fue cuantificado midiendo 1la
actividad enzimitica de N-acetil-hexosaminidasa enddgena usando
el sustrato de enzima p-nitrofenol-N-acetil-B-D-glucosaminuro,
pNAG. La cantidad de p-nitrofenol liberada fue medida leyendo
la densidad 6ptica a 405 nm usando un espectrofotémetro de
trayectoria vertical para'cuantificar la unién celular {Lectora
Cinética de'Microplacas VMAX, Molecular Devices, Menlo Park,
CA). Para estudios de competencia los compuestos de soluciones
madre de 100% DMSO fueron diluidos en solucién amortiguadora de
placa al doble de la concentracién de prueba requerida antes de
la transferencia a la placa recubierta con ICAM-1-Fc y dilucidn

en serie.



REIVINDICACIONES

1. Un compuesto de f&rmula (I):

NC
0 o
(n
R HN— \(N'
n "o (o] Cl

en la cual R es un Atomo de hidrégeno, un grupo hidroxilo o un
grupo carbameoile, y n es 1 o 2, o una sal farmacduticamente
aceptable del mismo.

2. El compuesto o sal de acuerdo con la reivindicacién 1,
en el cual R es un Atomo de hidrégeno.

3. El compuesto o sal de acuerdo con la reivindicacién 1,
en el cual R es un grupo hidroxilo.

4. El compuesto o sal de acuerdo con la reivindicacién 1,
en el ¢cual R es un grupo carbamoilo.

5. El1 compuesto o sal de acuerdo con una cualquiera de las
reivindicaciones 1-4, en el cual n es 1.

6. E1 compuesto o sal de acuerdo con una cualgquiera de las
reivindicaciones 1-4, en el cual n es 2.

7. El compuesto o sal de acuerdo con la reivindicacién 1,
en el cual R eg un atomo de hidrégeno vy n es 1.

8. El compuesto o sal de acuerde con la reivindicacién 1,
en el cual R es un grupo hidroxilo y n es 1.

9. El compuesto © sal de acuerdo con la reivindicacién I,
en el cual R es un grupo carbamoilo y n es 2.

i0. El compuesto o sal de acuerdo con la reivindicacion 1,

i g



({58,78)-5-(4-cianobencil) -3~ (3, 5-diclorofenil)~7-acetilamino-
1,3-diazabiciclo[3.3.0]octano-2, 4-diona:
{58,78)-5-({4-cianobencil)-3-(3, 5-diclorofenil)~7-[ (2-hidroxi-
acetil)amine)-1, 3-diazabiciclo{3.3.0]Joctanc-2, 4-diona;
{55,75)-5-(4-cianobencil}-3-(3,5-diclorofenil)-7-[ (3-carbamoil-
propionil)amino] -1, 3-diazabiciclo[3.3.0]octano-2,4~diona.

1l. Un procesc para preparar un compuesto de férmula (I-a):

NC
\I;2535F¥’j? Cl
(I'a)
H HN N—Q
N
bjr‘b -§; (o]

en la cual n es 1 o 2, o una sal farmacéuticamente aceptable

del mismo, que comprende condensar un compuestc de férmula

NC
@) Cl
man— T(N—Q (m)
o Cl

0 una sal del mismo, con un compuesto de férmula (III-a):

(II):

H~ (CHz),-COOH  (III-a)
en la cual n es igual a como se definid anteriormente, una sal
del mismo © un derivado reactivo del mismo, seguide por la
conversién del compuesto resultante en una sal
farmacéuticamente aceptable del mismo, si se desea.

12. Un proceso para preparar un compuesto de f6rmula (I-b):



NC
\T:;iésqf,f, Cl
(I-b)
HOHI_F{N N \‘N‘Q
(o] (o Ci

en la cual n es 1 o 2, o una sal farmacéuticamente aceptable

del mismo, que comprende condensar un compuesto de férmula

{IL):
NC
HN N-Q
N~
o) cl

o una sal del mismo, con un compuesto de férmula (XII-b):

R*0- (CHz) ,~COOH (I1I-b)
en la cual R'0 es un grupo hidroxilo protegide ¢ no protegido,
y n es igual a como se definié anteriormente, una sal del mismo
0 un derivado reactivo del tnismo; gequido por remocién del
grupo de proteccién, y adicionalmente conversién del compuesto
resultante en una sal farmacéuticamente aceptable del mismo, si

es necesario.

13. Un proceso para preparar un compuesto de férmula (I-c):



en la cual n es 1 o 2, o una sal farmacéuticamente aceptable

del mismo, que comprende condensar un compueste de férmula

{I1):
NC
Q Cl
(o] Cl

0 una sal del mismo, con un compuesto de férmula (III-c):

HzNC {=0) - (CH;) ,-COOH (III-c)
en la cual n es igual a como se definidé anteriormente, una sal
del mismo o un derivado reactivo del mismo, sequido por
conversion del compuesto resultante en una sal
farmacéuticamente aceptable del mismo, si se desea.

14. Una composicién farmacéutica que comprende una cantidad
terapéuticamente efectiva del compuesto o0 sal tal se expuso en
una cualquiera de las reivindicaciones 1-10 en mezcla con un
portador o diluyente farmacéuticamente aceptable.

15. Un método para el tratamiento o la prevencidén de una
condicién mediada por LFA-1 en un paciente, que comprende
administrar wuna cantidad ‘terapéuticamente efectiva del
compuesto o sal tal como sa erpuso en una cualguiera de las
reivindicaciones 1-10.

16. El1 método de acuerdo con la reivindicacién 15, en el
cual la condicién es seleccicnada de una enfermedad
inflamatoria, wuna enfermedad autoinmune y una enfermedad

aleérgica.



que comprende administrar wuna c¢antidad terapéuticamente
efectiva del compuesto o sal tal como Se expuso en una
cualguiera de las reivindicaciones 1-10.

18. El meétodo de acuerdo con la reivindicacién 17, en el
cual la condicién es una enfermedad inflamatoria.

19. Un método para el tratamiento © prevencién de una
condicién en wun paciente, que comprende administrar una
cantidad terapéuticamente efectiva del compuesto o sal tal como
Se expusc en una cualquiera de las reivindicaciones 1-10, en
donde dicha condicién es seleccionada de artritis reumatoide,
asma, enfermedad pulmonar obstructiva crénica, condiciones
alergicas, 8sindrome del sufrimiento respiratorio del adulto,
SIDA, enfermedades cardiovasculares, trombosis, agregacién
daflina de plaguetas, reoclusién después de una trombédlisis,
lesidén de reperfusién, enfermedades inflamatorias cutaneas,
osteoporosis, osteoartritis, aterosclerosis, arteriosclerosis,
enfermedades neopldsicas, heridas, desprendimiento de retina,
diabetes tipo I, esclerosis maltiple, lupus sistémico
eritematoso, condiciones inflamatorias oftalmicas, enfermedades
inflamatorias intestinales, cistitis, trastornos gastricos,
enteritis regional, Sindrome de Sjogren y rechazo después del
trasplante de drganos.

20. El método de acuerdo con la reivindicacién 19, en el
cual dicha condicién es seleccionada de psoriasis, artritis
reumatoide, enfermedades inflamatorias intestinales, lupus
sistémico eritematosc, dermatitis atdpica, sindrome de Sjcéren:

y rechazo después del trasplante de 6rganos.



asma, enferﬁedad pulmonar obstructiva crénica, psoriasis,
esclerosis miltiple, y rechazo después del trasplante de
érganos.

22. El método de acuerdo con la reivindicacién 19, en el
cual dicha condicién es seleccionada de asma, enfermedad

inflamatoria intestinal, cistitis y trastorno gastrico.
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designations are subject to confirmation
and that any dealgnation which is not
confirmed befors the expiration of 15
months from the pricrity date Is ko be
regardad as withdrawn by the applicant
at the axpiration of that ime limit

ontifement, as at the Intemational filing
date, to claim the priority of the earller
application

V-6 Exclusion(s) from precauticnary NONE
_ designations
Vi-i Priority claim of eariler national

application
Vi-1-1 | Filing date 07 February 2002 (07.02.2002)
VI-1-2 | Number 60/354,309

Country us
Vi Priority document request

The receiving Offica is requeated to -

and transmit o the vi-1

Iinternational Bureau a certified copy of

the earller application(s) ideniifled

above aa ltem(s):
Vil g\hmltloml Searching Authorlty | European Patent Office (EPO) (ISA/EP)
vill Declarations _ Number of declamtiona
VIt | Daclaration ae to the identity of the -

Inventor
Vill-2 | Daclaration as to the applicant's -

enifement, as at the Intemational filing

date, to apply for and be granted &

tent

Vil-3 ﬁ.ﬂmm as to the applicants

vmb "Deciaration of inventorship (only for the

VIS

purposas of the designation of the
United States of America)

tion as to non-prejudicial
disclosures or axcaptions ko lack of

rovelty
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Viit-4-1

Declaration: nventorship (only for
the purpases of the designation of
the United States of America)
Dedaration of inveniorship (Rulea
4.17(lv) and 51bls. 1{a)iv)) for the
purposes of the designation of the
United States of America:

I hereby declare that I believe I am the
original, first and sole (if only one
inventor is listed below) or joint (if
more than one inventor im listed below)
inventor of the subject matter which is
c¢laimed and for which a patent is
sought.

This declaration is directed to the
international application of which it
forms a part (if filing declaration with
application).

I haereby declare that my residence,
malling address, and ciltizenmship are asm
stated next to my name.

I hereby state that I have reviewed and
understand the contents of the
above-identified international
application, including the claims of
sald application. I have identified in
the request of said application, in
compliance with PCT Rule 4.10, any claim
to foreign priority, and I have
identified below, under the heading
"Prior Applications,"™ by application
number, country or Membaer of the World
Trade Organization, day, month and year
of filing, any application for a patent
or inventor'as certificate filed in a
country other than the United States of
America, including any PCT international
application designating at least one
country other than the United States of
America, having a filing date beforae
that of the application on which foreign
priority is claimed.

l1-4-1

Priar applications:
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I hereby acknowledge the duty to
disclose information that is known by me
to be material to patentability aa
defined by 37 C.F.R. § 1.56, including
for continuation-in-part applications,
material information which became
available between the filing date of the
prior application and the PCT
international filing date of the
continuation-in-part application.
I hereby declare that all statements
made hereln of my own knowledge are true
and that all statements made on
information and belief are balieved to
be true; and further that these
statements were made with the knowledge
that willful false statements and the
like sc made are punishable by fine or
imprisonment, or both, under Section
1001 of Title 18 of the United States
Code and that such willful false
statements may jeopardize the validity
of the application or any patent issued
thereon.
VIR | Rame? SIRCAR, Ila
Viil-4-1 | Residence:
12 | (cty and sither US State, It sppiicable, San Diego, Califormia
or country)
1’1‘}‘3""1 Malling address: 4832 Riding Ridge Road
Vili-4-1 | Cltzenahip: us
-14 "
\1|||-4-1 {avantnr'sSlgnamu:‘. \9’(" ( .
- not contained In the request, or if 4
-' deciaration |s comecied or added under Pl/
Rule 28ter aftar the filing of the
International application. The signature
must ba that of the Inventor, not that of
the agent}
Vill4-1 | Date: ! / 20 / 03
<18 | (of signature which is not contalned In
the requast, or of the declaration that Ia
comacted or added under Rule 28ter
after tha filing of the (ntermational
application)
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‘21'1-4-1 Name: MORNINGSTAR, Marshall
Viii-4-1 | Resldence: ami
-2-2 (city and elther US Shate, If applicable, Fr ngh.am, Massachusetts
or country}
\2!;-4-1 Malling address: 16R Hodder Lane
Vill-4-1 | Ciizanship: USs
-2-4
Vili-4-1 | Inventor's Signature:
-2-5 {if not containad In the requeat, or if
declaration s comected or added under ﬂ?qﬁw 7}7,..,.2:
Ruls 26ter aftar the fiing of the
insmational appfication. The signature
must be that of the inventor, not that of
tha agent)
Vill-4-1 | Data:
28 {of signature which Is not contained in . e
the request, or of the deciaration that is S:""-'“‘a Loy 2o0S
coracisd or added under Rule 26ter
after the flling of the Intemational
application)
‘_g"-*"l Name: KAKUSHIMA, Masatoshi
Vil Residenca: ama-ghi,
32 {city and elther US State, it appiicable, Yakoh shi, Japan
or couniry)
:’;{!’4‘1 Maliing address: 13-12, Shin-ishikawa 2-chome, Aocba-ku
Viii-4-1 | Clixenship: JP
=3-4
V1ii-4-1 | Invantor's Signature:
-3-5 {if nat contained In the request, or if
dedlaration is cormacied or added under
Rule 26ter aftar the fling of the
International application. The signature
musat be that of the inventor, not that of
the agan
Vili-4-1 | Date:
-3-8 {of signature which |s not contained In

application)

tha raquest, or of tha decluration that s
cofrectsd or added undar Rule 26ter
after the filing of the Intemational
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y2|"1+1 Name: MORNINGSTAR, Marshall
Vili-4-1 | Resldenca: ami
22 {city and eithar US Stata, |{ appficable, Fr ngham, Massachusetts
. | oF country)
\2154-1 Mailing addreas: 16R Hodder Lane
Viil4-1 | Cliizenship: Us
-2-4
Vii4-1 | Inventr's Signature;
-2-5 {if not contalned In the request, or If
daclaration |s corracted or added under
Rule 268ter after the fiing of the
international appficaion. The signature
must be that of the Inventor, not that of
the agent)
Viii-4-1 | Date:
-2-8 (of signatura which Is not cantained In
the requast, or of the declaration that Is
camacted or added under Rule 26ter
aftar the filing of the Intermational
| pplication)
Viil-4-1 | Name: KAKUSHIMA, Masatoshi
Vi Resldance; ama -
=32 (city and efthar US State, i applicable, Yokoh shi, d‘apa.n

Viili-4-1
-3
Vilk4-1
34
Vili-4-1
=35

viil-4-1
-3-8

or country)
Mailing addreas:

Cltizenship:

Inventar's Signatura:

(if not contatned In the request, or If
deciamtion la corracted or added undar
Ruls 26tar after the fifing of the
Intemational application. The signature
must ba thet of the Invantor, not that of
the agent)

Date:

(of signatura which is not contained In
the requeat, or of tha declamtion that ls
cormected or added uncder Rule 28ter
after tha filing of the Interational

application)

13-12, Shin-ishikawa 2-chome, Aoba-ku
JP

S Freastih A ibshicas

\]—Mu&u/ 2L, Roe 3

29
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“Vill-4-1 [Name: KAJI, Hidefumi
~4-1
Vill-4-1 | Residance: -
4.2 {city and elther US Stete, If applicable, Toda-shi, Ja.pan
or country)
V_4_"é"'1 Maliing addreas: 3~-8-416, Kawagishi 2-chome
Vill-4-1 | Clizansahip:
44 JP
Vlll-4-1 | Inventor's Signature:
4-5 (f not contained In the request, or if
declaration |s corrected or added under .
et e | Lo fumt Kajd
onal app! . The signature N [
must ba that of the Inventor, noigthal of ——— ke »Ade uma QJ)(
the agent)
Viil-4-1 | Date:
-4-§ {of signatura which Is not contained In
the request, or dﬁ. c:’:d;ralﬂ‘an zaﬂ"l:t Is N -
corracted or a under Rul r
after the fling of the Intemationsl :_A_ } _\_J anna P_y_ Zﬁc ) 20 0 3
application)
V"" 1 | Name: KAWAGQUCHI, Takayuki
Vili-=%=1 | Resldanca: -
52 | (clty and alther US State, If applicable, Toshima-ku, Japan
or couniry)
yslg-m Malling address: 24-5-2005, Kita-ohtsuka 2-chome
Viil-4-1 | Citizanship:
54 JP
Viil-4-1 | Invantor's Signature;
-5-5 {(f not contained In the request, or If
declaration is comrecisd or addad undaer . /
Rule 28ter after the filing of the *\ /
Intsmational application. The signature ﬁ {.....1,«,0//([/
must be that of the Inventor, not that of .- - :
the agent)
Vili-4-1 | Date:
-5-8 (of signature which Is not contained in
the request, or of the declaration that is
camected or added under Rula 28ter ~ f
after the filing of the Intsmstional Z 24 , 2003
—_ appilcation) ﬁ
\-gll 1 | Name: KUME, Toshiyuki
Wit Residenca: ama- i
82 |(dtyand elther US State, lf applicable, Sait shi, Japan
or country)
\_2!;4-1 Malling address: 1151-2, Oocaza-Nakao
Vili-4-1 | Clitzenship:
Wy JP
Viil-4-1 | invantor's Signature:
-85 {f not contained In the request, or if
dedlaration ls corectad or added under o
Rule 28ter aftar the Ming of the \ - /é\
International appilcation. The signature 5 A L . Lef e~
musat be that of the Inventor, not thatof | ——— &~ - - ;
the agant)
Vill-4-1 | Date:
48 {of signature which la not conteined In

the request, or of the declaration that Is
comected ar addead under Rule 26ter
after tha filing of the Intemational
application)

Zumwv 2], 5003
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::_1 :ﬁ:;uc::“fltnd S— number of shests alectronic file(s) attached
t jon shests) 10 . -

IX-2 Dascription Jéj ﬁﬂﬂ -

X3 [Clama 5 -

x4  [Abatract 1 EZABST00 . TXT

X5 | Drawings 0 -

X7 [ TOTAL m Tl __
Accompanying Items paper dacument(s) attached” slactronic file(s) attached

IX-8. [Fee caiculation sheet Y -

IX-9  [Original sepamate power of atiomey 7 -

ix-9  ({Origtnal saparate power of atlomey v -

IX-2  [Onginal separats powsr of atiomey v -

X9  [Original saparaie power of atiomey v -

IX-9  [Original separate power of attomey v —

X9 [Original saparate power of atiomey v -

|x. Original separate power of atiomey g _

1X-17 [PCT-EASY diskefie - Diskette

X-18 | Figure of tha drawings which ahould
accompany the abetract

X20 |Language of filing of the " |English
intarnational application

x-1 Signature of applicant, agent or

e |t T F

FOR RECEIVING OFFICE USE ONLY

1041 Date of actual recsipt of the
purported International application ‘
102 Drawings:

10-2-1 | Recelvad

1(. Not received
10-3 Cormrected date of actual recslpt dus
to later but imely recelved papers or

drawings compieting the purported
International application

104 Date of timely receipt of the required
correctiona under PCT Article 11(2)
108 | intemational Ssarching Authority ISA/EP

10-8 | Tranamittal of search copy delayed
untH search fee Is paid

FOR INTERNATIONAL BUREAU USE ONLY

111 Date of recelpt of the record copy by
the intemational Bureau
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(This shest Is not part of and does not count as a sheet of the intgmational appllcation)
¢ For receiving Office use only
01 intermational Application No.
02 Data atamp of tha recelving Offica
04 Form - PCT/RO/101 {Annex)
PCT Fee Calculstion Shest
0-4-1 | Prapared using PCT-EASY Version 2.92
. (updated 01.01.2003)
08 Applicant’s or agent'a flle reference | 4B85-0225FPC
2 Applicant TANABE SEIYAKU CO., LTD., et al.
12 Calculation of prescribed faes | _fee amounmuitipiiar Total amounts (USD)
12-1 [Transmittal fee T = 240
12-2-1 [Search fee 3 = 936
12-2-2 | International search io be carrled out by | Bp
international fae
Basic fee
(first 30 shosts) b1 407
124 Remaining sheets T 13 enm
12-5 Additional amount X9
128 [ Total addiional amount b2 W+ o8| g
12-7 _b1+h2= B 524 5z% W‘ﬂ
128 Designation feea
Number of designations contained | g4
] in Intemational application
128 Numbar of designation fees 5
bla (maximum 5§
12-10 Amount of designation fes _ (X) | 88
12-11 Total designation fees D 440
12-12 [ PCT-EASY fes reduction R ~125
1 [Total inlsmational foe (B+D-R) 1 = §39 B30 cam
13 [TOTAL FEES PAYABLE ((+S++P) > 20|85 2,006 N
12-19 | Mode of payment chaque
12-20 | Deposit account Instructiona
The receiving Office: United States Patent and Trademark
i Office (USPTO) (RO/US)
12-20- | Authorization to charge any deficlency |
2 or cradit any overpaymant In the iotal
fees indicated above.
12-29 | Depoalt account No. 02-2448 .
1222 |Date

06 February 2003 (06.02.2003)
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12-23

Name and signature MURPHY, Jr., Gerald, M.

GB NN wthh ooty Mt

VALIDATION LOG AND REMLRK / a

13-23

Valldation messages Green?

Namae Agent l.: Last name should preferably be
entered in capital letters. Please
varify.

1327

Validation messages Green?

Contants The international application containe
no drawings. Please verify.
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'fr‘c”?"’g'&?'nfg?fdf' “i5ik31/4188 A51P29/00  //(CO7DAB7/04, 235:00,
09:0

| Acconding ©© driemnationsl Paieni Cleteiication (IPG) or to both nelional ciasaification and IPC

MiniilIl doceretfiation Searchad (desstalion cyssm frlowed by Cassiicuion symbots)
IPC 7 CO7TD A61K A61P

Docurserixiion sasvchad othor han ninimiam dosumaenaiion 1o the adani thal such documanis am lacided in fhe Seiin searchad

Elctonic deia bese consuliad tusiag the iriamationsl seamnh (neme of daiw basa and, Where praciical, ssarch tems neacd)
NP1 Data, EPO-Internal, CHEM ABS Data

C. DOCUMENTE CONSIRERED TO BE RELEVANT

Calagry® | Clintion of documant, with incicaiion, whers appacpdaie, of the relsvant passages Ralevant to citim No.
A WO 01 30781 A (TANABE SEIYAKU) 1,16,18,
3 May 2001 (2001-05-03) 19

claims 1,17

D Furiiver docmants s #sted In the consinualion of bax C. D Puiont faemily mambers sve Saied In snnex.
S S s °T o e whr e vt s
A" cocumant detiing Uw genacal sitle ot lhe &t which Is nct Gl 10 undirgtarss ihe principls of oy undirtyig e
*E" asrler doctmart but pubsishad on or aiisr the ndamalional "X* cacenmant of particaier relsvancs: the cisimed Ivanlion
g duln cannat be considered hovel or Canmat be conaltered 1
1 mw-mm#:ﬁm _ﬁ.inbiw Iinvolve en inveaiive step when tha documani b taken sione
agimbish "V dooemant of particular relmvancs:; the ciaimad invention
halicn or giher apecial rewmon (=» apeciiod) mumnm‘-‘:‘m slap when tha
‘0" document miaring lo an oral disciosure, use, aibiion or domament i combined with ane or mom other eush dogu—
olher meany manta, such combinaticn baing obvious 10 a parson sidlad
*P* documant published prior 1o the intemalional fllng caie bid inthe ari
Imlar than the prioetly e citined *4" document mamber of ha sams palent temily
Date of tha actusi complefion of the inemeionet sasrch Dale of meling of tha intarmsalionsd semrch repot
20 May 2003 03/06/2003
Naing and malling ackirass of the [9A Authorized offics
mmmu.n&smmmz

Forn PCTASAZO jasaand shasl) Luly 1952
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INTERNATIONAL SEARCH REPORT PCT/US 03/03449

Box| Observstions where ceriain claime were found unssarchable (Continuation of item 1 of first sheef)

This intemational Search Rapart has not been eatabished in respect of certaln daime under Aricle 17({2)(a} jor the following reasana:

1. [x] cuime nos:
becauss they mials to subjact matiar not rguired to be asarchad by this Authostty, nemely:
Although claims 15 — 22 are directed to a method of treatment of the

human/animal body, the search has been carried out and based on the alleged
effects of the compound. -

2. [_] Contma Noe:
becaues relais 10 parie of he Inlermnaiona) Applcation that do not with the prescribad recuiraments 10 such
anubnlmmmomlmu mumﬁumm.;%

a Claima Noa_
becauss they e dependent claims and are not drafied In ancordance with the escond and thind santences of Rule 6.4(a).

Box B Obsorvations whare unlty af lnvention 1a lacking (Contimustion of em 2 of first sheet)

This international Searching Authority found multipls imentons in thia IMemational appiication, as foliowa:

1. D As &l required additional eaarch faes wars Smaly peid by the applicant, thia nternational Search Repart covars alt
searchatie cidma.

2 [] Aa el seerchetio clsims coud be searehed KA st Justyig sn acctforia e, s AUy @ o s paymart
of any exidtional fee

a. D Asomymotnmm-mumm“mmp-mym.ppmm-mmmmm
covers only those ciaims lor which fase wera pald, specifically clal

4. No recuired addiiona) sasrch feas were t the appiicant. Conmguently, this Iniematonsl Bearch Report is
D mummummmmnumwmm "

Remark on Prolast Dmmmm-mmmmuwummmn

D No profast accampaniad the payment of additional eserch fees,

Form PCTABA210 {continuation of it sheet (1)) (July 1968)
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Patent docurnent Publication Patent tamily Pubiication

diiad In search report dule mambar(s) dais

W0 0130781 A 03-05-2001 AU 1437001 A 08-05-2001
BR 0014651 A 18-06-2002
CA 2388639 Al 03-05-2001
CN 1382143 T 27-11-2002
EP 1307455 A2 07-05-2003
JP 2003512468 T 02-04-2003
W0 0130781 A2 03-05-2001

Fom POTABAI0 {uatant tenty v} (uly 1008)




The demand must be flled directly with the compenent bternational Prelimingry Examining Authority or, if two or more Asdhorities are competens,
with the one chasen By the quplicars.  The fill name or two-letter code of that Authority mey be indicated by e applicant on the line balow:

rEA/ EP

PCT CHAPTER Il
DEMAND
Theundumgned mhtfﬁmgemmhﬂh r;yeuﬁedbnlowbethe bject of
internati némannccnrd:?ihﬂgl’mt m:;cd

ha'eby elects all eligible States (except where otherwise mdu:t:d)

For International Examining Authority use cnly .
Identification of [PEA ’ DmofrmuptofDMND - I

BoxNe.] IDENTIFICATION OF THE INTERNATIONAL APFLICATION m&;&‘g&ﬂ"

Intemational spplication Na. Interastional filing date (dawimonthiear) | (Earliest) Priority date (dawbmonth/mar)
PCT/US03/034490 06 February 2003 ~Q07 Fabruary 2002
Title of invention

INHIBITORS OF o 82 INTEGRIN MEDIATED CELL ADHESION

BaxNo.XI APPLICANT(S)
Nune and sddrem: . Telephone No.
e e e B o o e G ] T A | 019-81-6-6300-2728

TANABE SEIYAKU CO., LTD. Fecaimile No.
2-10 Dosho-machi 3-choma 011-81-6-6300-2695
Chuo-ku, Osaka 541-8505 Teleprinter No,
Japan
Applicant’s registration No. with the Office
State (thot i, cowntry) of nationality: State (that Is, country) of revidence:
JP . . JP
adiress: (Famtly mams followad Iy ghoe mame fir @ legd ey, fll ol diafgeston. The ckbem smot el pod coch gmd e of cowrty) |
SIRCAR, lla
4832 Riding Ridge Road
San Diego, CA 82130
United States of America
Starte (that is, countryg of nationality: State (that by, country) of residence:
us : us
Name and address: Filly nevs fillownd by ghws ne; o o leged anty, Al afficiel dusigraion. The adivers rust inchude possel code and neme of camery,}
MORNINGSTAR, Marshall
16R Hodder Lane
Framingham, MA 01702
United States of America
State (that ir, country) of nationality: State (thet is, country) of residence:
us us

[¥] Further applicauts are indicated on e cantimstion sheet
Form PCT/IPEA/401 (first sheet) (March 2001; repsint Jusuary 2003) Ses Notex 1o the demand form




International application No.

2
Sheet No. <. PCT/US03/03449

Continustion of Box No. II  APPLICANT(S)
I none of the foliowing sub-boxes is ured, this sheet should not be inchuded i the demand,

Nams and eddress: (Fawdly noms foliowad by given name: for o legal extity, fidl afficial dexignotion. The ackirexs maat inchds poytal code and name of counry,)
KAKUSHIMA, Masatoshi

13-12, Shin-ishikawa 2-chome, Aoba-ku
Yokohama-shi, Kanagawa 225-0003

Japan
State (thar is, coumetry) of nationality: State (thor s, country) of residence:
JP JP

Name and address: (Fomily nons fflowad by given nome; for o ingol entity, fiull official devignation. Tha addrery mat inchule posl code and reme of country)
KAJI, Hidefumi

3-8-416, Kawagishi 2-chome

Toda-shi, Saitama 335-0015

Japan
State (that ls, country) of nationality: Stute {that i, country) of residence:
JP JP

Name und address: (Fanly na foliod by ghun novs; for o lagal extity, ful official delgwation. Tha adbires suot nchds postal cods and namas of country)
KAWAGUCH]I, Takayuki

24-5-2005, Kita-ohtsuka 2-chome
Toshima-ku, Tokyo 170-0004

Japan
State (thar is, country} of nationality: Stte (thar ks, coundry) of residence:
JP JP

Name and nddress: (Family nang followed by given name: jor o legal enigy, Al officlel duiguation. The ackintss must iniude pavinl cody and nome of country,)
KUME, Toshiyuki

1151-2, Ooaza-Nakao

Saltama-shi, Saitama 338-0932

Japan
Swmte (thar is, coentry) of nationality: State (that is, country) of residence:
4P JP

D Further applicants are indicated on another contimuation sheet.

Form PCT/IPEA/40] (continuation shest) (March 2001; reprint January 2003) See Notes to the demand form



3 International spplication No.
Sheet No. .. PCT/US03/03449

BoxNo. Il AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The following person is ~ [3f] agemt [} common represeatative
end [X] has been sppointed esrlier and represents the applicant(s) also for intemational preliminary examination.
[[] is hereby appointed and any carlier appointment of (an) agent(s)/common representative is hereby revoked.
[] isbereby appointed, apecifically for the procedure befure the International Preliminary Examining Authority, in eddition to
the agent(s)/common representative appointed earlier.

Name snd address; (Family name foliowed by given nome; for a iegal enlty, fill afficial deviguation, | Telephone No.
. st includk pastal codt axd e of couniy) 703-205-8000
MURPHY, Jr., Garald M. [ Facatmile No.
BIRCH, STEWART, KOLASCH & BIRCH, LLP 703-205-8050
P.O. Box 747 Teleprinter No.
Falls Church, VA 22040-0747
United States of America Agreat's registration No, with the Office |
28,977
space Ih?:il used mm! to mﬂﬁ'ﬁmaimm should be?unm been wndihe

Box No. IV BASISE FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*

1. The applicant wishes the international preliminary cxamination to start om the basis of:
[¥] the intermstional application s ariginally filed
the description a8 originally filed

as emended under Asticle 34

as origimally filed

a8 smended under Article 19 (together with any accompanrying statement)
as amended under Asticle 34 -

as originally filed
a3 amended under Article 34

the claims

the drawings

Cled OO [

2. [[] Toe spplicant wishes any amendment t the clnima undes Article 19 to be considered as reversed.

3 D The applicant wishes the start of the internations] preliminary examination to be postponed until the expiration of 20 menths
from the priority date unless the Internationai Preliminary Examining Authority receives a copy of any amendments made
under Article 19 ar a notice fram the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check-
bax may be marked only where the time limit under Article 19 has not yet expired)

* Whers no check-box in marked, internationa! preliminary examinstion will siart on the basis of the international application
a8 originally filed or, where a copy of amendments to the claimas under Article 19 and/or amendments of the international applicatian
under Article 34 are received by the Imernational Preliminary Examining Authority before it has begun to draw up » written opimion
or the intermstional preliminary examinstion report, as 80 amended.

Languags for the purpases of Internstional preliminary examination: English.
which is the langnage in which the international spplication was filed.
[[] which is the language of « transiation furnished for the purposes of irrternational search.

' D which is the language of publication of the international spplication.

[[] which is the language of the tranilation (1o be) fumished for the purposes of imemariona] preliminary examination.

Box No. V ELECTION OF STATES

The applicant hereby elects all eligible States (that is, all States which have been dasignated and which are bound by Chapier I of
the PCT) .
excloding the following States which the spplicant wishes not to elect:

Form PCT/IPEA/01 (second sheet) (March 2001; reprim January 2003) See Notes 1o the demand form



Sheet No. .4 International application No.
T PCT/US03/03449
Box No. VI CHECK LIST
The demand is sccompanied by the following elements, in the language refirred to i For International Preliminary
Box No. IV.';:r the pupombzf inlunnﬁm.leprelimi:.u“; ﬂl.mmlhmm " Examining Authority nse only
received 1ot received

1. transiation of intemstional spplication shects | |
2. smendments under Article 34 sheets (| O
3. copy (or, where required, trunslation) of

amendments vnder Article 19 sheets O |
4. copy (or, where required, translation) of

stxtement under Article 19 sheets O O
5. lener sheets O O
6. other (speciff) sheets | O

The demand ia alen accompenied by the item(s) marked below:
1.[] fpe calculation sheet 5.[] statement explaining lack of signature
2 [] cxiginal scparate power of attorney 6.[] sequence listings in compuner readable form
3. original general power of atoruey 7.[] tbles in computer readable form related to
4.[C] copy of geneml power of attoracy; :
reference mumber, if any: ’ 8.[B other (apecify): EPO Deposit Account Form

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Nt to each signoturs, indicale tha naome of the parson signing and the capacity in wiich the person signz (if such copocily is nof obviews from reading the desvand).

Bk MM, G
Gerald M. M%% T U

For Internetions] Preliminary Examining Anthority use only
1. Date of actusl reeeipt of DEMAND:

2. Adjusted date of receipt of demand due
to CORRECTIONS umder Rule 60,1(b):

3. D The date of receipt of the demand is AFTER the expiration of 19 months D The applicant bas been

from the priority date and item 4 or 5, below, does not 2pply. informed accordingly.
4 D mdal;ssufmiptofﬂmdﬂnmdilwmﬂlepuiodofIQmonthlﬁ'omﬂleprim'itydluumdadbyvimeof

5. D Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival
is EXCUSED pursuant to Rule 82.

For Internarional Bureau use only

Demand received from IPEA on:

Form PCT/IPEA/401 (last sheet) (Jamusry 2003) See Notes o the demand form



PCT

CHAPTER II

FEE CALCULATION SHEET
Annex to the Demand
. For International Preliminary Examining Authority use only v
reatonNo,  PCT/US03/03449
licant’s or ngent
S © 0485-0225FPC el Ll
Applicant
TANABE SEIYAKU CO., LTD.
CALCULATION OF PRESCRIBED FEES
L. Prolimioary cxaination fe | 1530 EvR ?
Z Handling fee ican certain States
entitled to a { m;'fjgimq’hm"
Where tha applicant is (o
mlﬁ‘%;nwmrmhnhddﬂhzmdﬂu l 159 EUR H
3. Total of preseribed fees
Add the amounts entered at P and H 1689 EUR
TOTAL
MODE OF PAYMENT
Bacization 1o charke dcposi "
m :wllmwlthlt:em(nebeluw) D =
D cheque D revenue stanps
D poatal money order D coupons
[] vankens [ other tpectiy:
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode of paymeni may nos be available at all IPEAs)
reas EP
Authorizstion to charge the total feea indicated above. Depasit Account Ne.: 28300323
[ (This check-bax may be marked only if the conditions for Dare: i% 2005
depauit accounts of the IPEA 10 permit) Authorization
to charge sy deficiency or credit any overpayment in Name: Gerald M. Murphy, Jr.
the twtal fees indicated shove.
Signature:

Farm PCT/IPEA/40] (Annex) (March 2001; reprint Jamuary 2003) See Notes 1o the fee calculation sheet



r),

Fleass complste using a typswriter or a ward processor

durpose of

Payment of fees and costs

Urectorate
Cashand Accounts
D -80298 Minchen

M ame ot peyar : Payer'sraferance
Gerald M. Hurphy, Jr. 0485-0225FPC
BIRCH, STEWART, KOLASCH & BIRCH, LLP
Mode of payment T Ty
P. 0. Box 747 D BuAkGIr remfarlD
Falls Ch.ur(:h, Vj.r‘jﬂil 22040—0747 D Encloaed Chegus No.
United States of imerica ot oyl 0 D~;813003;‘3

Patant application / Patent No. (A saparsta form is required far sach application)

EP

PCT

US03/03449

Explanations:

) Payment must be

=
2

made without
chargs to ths payea.
For Europsan Petent
Organisstion
accounts and
correapanding
curranclea of
payment asa
overleat.

Dabhs from

daposit accounts
with the EPO may
only be made

in DEM or, from

2 March 1998,

In EUR.

@Paymnnu must ba

-
41
-

g

made In the
[~ cy of the
] in which the

EPQO accountin
question is hald.
Plaase use the
abbrevistions for
currencies of
paymant shown
ovarleaf.
Contracting States
should only be
apacifiad If they
differ from those
crossad in box 32.2
of EPO Form 1001
{Request for Grant)
or in box V of PCT
Farm R0O2101.

. ‘When extsnsion

fees are paid, the
Statas for which
thay are intanderd
must be spacified.

Ignatyre .,

‘v

“wm 919 ° 3

Code
001

ag2

005

015

Flling fea

Searchfes

Designation fesle)®

Cinims fas{s} (Ruls 31 {1) EPC)
Addftional copy

Examination fes

Fes for grant including
few for printing (up to 35 pages)

Additional fee for printing
{more than 35 pages)

Ranawal fee for the 3rd yesr
Renewal faa for the 4th year

Renawal fea for the 5th yesr

Extenaion faels)
fnr@ H

Currency®

Amount

Preliminary Exam Fee

Handling Fee

1530

159

- — e

:

1689

Place.Date Falls Church, Virginia

Uoited States of America



From the

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

Te:

MURPHY, Gerald M.

BIRCH, STEWART, KOLASCH & BIRCH LLP
P.0. Box 747

Falls Church, VA 22040-0747
ETATS-UNIS D'AMERIQUE

, Lhi

NOTIFICATION OF TRANSMITTAL OF
INTERNATIONAL PRELIMINARY
EXAMINATION REPORT

(ECT Ruls 71.1)
Daig of mailing
(day/mondi/year) 11/08/2003
Applicant’s ar agent’s file reference IMPORTANT NOTIFICATION
0485~0225FPC
International applicstion No. [nternational filing date (day/month/year) Pricrity date (day/monthyear)
PCT/US 03/ 03449 06/02/2003 07/02/2002

Applicant

TANABE SEIYARU CO., LID. et al.

The applicant s hereby notified that this [nternational Prelimin

Examining Autherity tranemits herewith the international
preliminary examination report snd its snnexns, if any, establl .

an the international application.

A cop (;#h report and its snnexer, Iif any, is being Uranamitted to the International Bureau for communication to all the
[ ioen.

Where required of the elected Offices, the Intermational Buresu will e m sh transtation of the report {but
not of WIPME:YI)M"L will ransmit such translation to those Offices. Frep Engh report {bu

REMINDER

The must enter the national phase before each elected Office by parforming cartsin acts (filing transdations and
paying natlonal Fees) within 30 months fram the priority date (or later in some Offices){Article JO!I))(M also the reminder
sent by the International Buresu with Farm PCT/1B/301).

Where & transintion of the international spplication must be furnished to an electrd Office, that ransiation must contain a
transiation of any annexes to the international prefiminary examination report. It is the spplicant’s responability to prepare
and furnizh sueh traneimion divectly o eack elected Office coneermed.

gwﬂum-mhmﬁu&ﬁmﬁﬂunﬂuqﬂumudﬂnmoﬂ'ﬂl.ngmlld'l.hel'(‘.'l‘An!ﬁam'l

The applicant’s atiention is drawn to Article 33(5), which provides that the criterin of novelty, Inventive step and industrial
described in Article 33(2) o (4&rmr=ly serve the purposes of international preliminary exumination and that *any
oniracting State may zpply additional or different criteria for the purposes of deciding whether, in that State, the clalmed
inventions Is patentable or not® (sze alvo Article 27(3)). Such additional criteria may reinte, for examnple, to exemptions from
patenability, requiratients for enabling disclosure, clarity and support for the claima

Name and mailing address of the IPEA/

@ Tel (+49-89) 2399-0, Tx: 523656 eprmu d

Form PCT/IPEA/416 (August 2002) P20473

Authorlzed officer
Bur Putent Office
D-8039% Munich FERRO VASCONCELOS M

Fux: (+89-89) 2399-4465 Tel. (+49-89) 2399 2828




PCT

lN'I'ERNJ_\Tl_ONAL PRELIMINARY EXAMINATION REPORT

_ (PCT Article 36 and Rulo 70)
(Rationalised Report according to the Notice of the President of the EPO published in the OJ11/2001)

Apphicant’s or agent's flke reference .
See Notification of Transmittal of International
0485-0225FPC FOR FURTHER ACTION  projiminary Essmination Report (Fam PCT/IPEAK1E)
Tnternational sppiication No. International Ting date (dy/month/year) | Prictity daix (day/mondijysar)
PCT/US 03/ 03449 06/02/2003 07/02/2002
International Putent Classification (IPC) or naticnal chassification snd IPC
CO7D487 /04
Applicant

TANABRE SEIYAKU CO., LTD. et al.

1. ‘'Thisinternational preliminary examination report has been ared by this International Preliminary Examining
Authority snd is u‘:‘n‘mud,tothlpﬂhntmdhgum o B nid

2. This REPORT consisa of atotalof 2 sheets, including this cover sheet.

This report s sl anied by ANNEXES, i.e., sheets of the on, clsims dral which have
D npm and mbdl far this repart u:dfu- sheets contal mmrmml mmfmmﬂnufmﬂldw
(see Rule 70.16 and Scction 607 of the Administrative Instructions the PCT).

These snnexesconpists of atotal of ___ sheets.

3.  This report containe indications reluting to the following items
1[X] Basia of the report
it [] Priosity
m m Non-establishment of opinlon with regard to novelty, imventive step and industrial applicability

v [] Lack of wnity of invention

v m Reasonexd statement under A.niehJS(l) with regard I.nnovelq inventive step or industrial spplicability;
citations and explanations supporting such statemont

VI[] ceruin documents cited
Vit [ ] Certain defects in the international application
VI |:| Certain observations on the international application

Date of submission of the demand Date of completion of this report
18/07/2003 06/08/2003
Name and malling address of the IPEA/ Authorized officer
p“'“ Offlce VERHULST W
Mumdl
Tek. {+49-89) 2399-0, Tx: 523656 epmu d
= Fax: (+49-89) 2399-4465 Tel. (+49-89) 2399 2828

Form PCT/IPEA M09 (covar sheet) P20476 (October 2002)

AN



37

INTERNATIONAL PRELIMINARY Intemational application NoPCT/US 03/ 03449
EXAMINATION REPORT

Baasls of the report
The basis of this intemnational preliminary examination is the application as originally filed.

Non-establishment of opinion with regard to novelty, Inventive step and industrial
applicabifity

The question of whether the claimed invention appears to be novel, to involve an

inventive step, or to be industrially applicable has not been the subject of the

intemational preliminary examination in respect of tha claima which have not been

searched (Article 17(2)(a) or (3) and Rule 86.1(e) PCT); see also international search report).

Reasoned statement under Rule 86.2(a)(ll) with regard to novelty, inventive step or
Industrial applicabliity

Ta the extent that the international preliminary examination has been carried out (see item
Il above), the following is pointed out:

In light of the documents cited in the international search report, it is considered

that the invention as defined in the independent claims, which have been the subject of an
international search report, meets the criteria mentioned in Article 33(1) PCT,

i.e. appears to be navel, to involve an inventive step and to be industrially applicable.

Form PCT/409PE2 (EPO-03-2002) P20761

Tt 47— r-an T

- e —— - - —— S — T i oo —



From the INTERNATIONAL SEARCHING AUTHORITY

To:

BIRCH, STEWART, KOLASCH & BIRCH LLP

Attn. Murphy, Gerald M.

P.0. Box 747

Falls Church, VA 22040-0747

UNITED STATES OF AMERICA (PCT Rule 44, k

0%-02-03

Date of maing -
(daynanthiyear) 03/06/2003

Appiicant's or agent'a flie refsrence

0485-0225FPC .| FOR FURTHER ACTION Ses paragraphs 1 and 4 below

Inemedional application No. iniamational fling date

PCT/US 03/ 03449 {dapimaninyss’)  06/02/2003

Applicant

TANABE SEIYAKU CO., LTD.

1. [X] The appicant is hareby natifled that the tatemational Search Raport has been established and Is transmitied herewith.
Fillng of amendmenis and statement undsr Articie 19:
The applicant is entitied, Il ha so wishes, b amend the cialms of tha intemational Application (see Rule 48);

When? The time limit for fifing such amendments Is normally 2 montha from the date of transmitial of the
Intemational Search Report; however, for more detalls, see the notes on the accompanying shaet.

Where? Diectly b the  Intemational Bureau of WIPO
34, chamin des Colombettes
- 1211 Geneva 20, Switzerland
Fascimiie No.: (41-22) 740.14.35

For more detalied instructions, see the notes on the accompanying sheet.

2. D The applicant Is hereby notified that no Inlemational Saarch Report will be establieshed and that the declaration under
Articla 17(2)a) to that effect is ranamitted horowith.

3. D With regard to the protest against payment of {an) addiional fes{s) undar Rule 40.2, the applicant Is notifled that:

the protest ogether with the dacision theraon has been tranemitted o the Intemational Bureau bgether with the
applicant’s request fo forward the texts of bath the protast and the decision thenaon i the designated Oftices.

[] o decision has been made yeton the promat: tha applicant will be notified as soon s & decision |s made.

4. Further action{s): The applicant ia reminded of the following:

Shortly after 18 montha from the priority date, the Intemational application will be published by the Intemational Burean,
If the appicant wishes to avold or postpons publication, a notice of withdrawal of the-Intemational application, or of the
priodty claim, must reach the intemational Buresu as provided in Rules BObis. 1 arxt 90bés.3, raapactively, before the
complation of the Wwchnical preparations for Inkemational publication.

Within 18 months from the priorty date, & demand for mtamatianal preliminary examination must be filed if the applicent
wishes to postpane the aniry Into the national phasa untl 30 months from the priority date (In some Offices even Iater).

Within 20 montha from the priority dats, the applicant must parform the prescribed acts for snby Into the national phase
bafore all designated Oifices which have not been siactad In the demand or In a later elecion within 19 months from the
priordty dato or could not ba elacted becausa they are not bound by Ghapter II.

Name and maling address of the Intemational Searching Authortly | Authorized officer

5 European Patent Office, P.B. 5818 Patentiaan 2

NL-2280 HV Rijswijk John De Bruijn
Tel. (+31-70) 340-2040, Tx. 31 851 epo nl,

Fax (+31-70) 340-3016
Form PCTISA/220 (July 1908}




NOTES TO FORM PCTASA/220

Theaa Notss ars inlanded to giva the basls insirnusiions concaming the fiing of smendmenis under aticle 18. The
Noles are basad on the requirements of the Patent Cooperstion Trealy, the Reguisiions and the Adminisirative Instructions
under that Treaty, In case of batwaen these Noles and thoss requiremants, the laller are sppliaable. For more
dutslled information, ses alsa the PCT 's Guide, a publinalion of WIPO.

in these Notes, "Artidle”, "Fars®, and "Beation™ mier lo the provisions of the PCT, the PCT Regulationa and tha PCT
mmw

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having recalved the intemationsl search repart, sne apporiunily io amend the dsims of the
intlemational application. it should however be emphasized that, sinos all parts of the intemational apphication (-
desaription and drawings) may be amendad during the (ntemalional praliminsry examinstion prooadurs, theve s usually
no nesd to e amendmants of the alalme under Article 19 except whern, 0 g. hqﬂm'ﬂhuﬁhhpﬂd
for tha purposss of provislonal proisation or has ansther reason for amending the clslime betore intemalional pbulication.
Furthermore, & should be emphasized thet provisional protection is avalabie in some States only.

What parts of the intemational applicstion may be amended?
Undlar Asticle 18, only the claime may be amendad,

Daring tim intemational phase, the dsime may aino be amanded (or further smendad) under Article 34 belore
himmﬁﬁdmﬁum Authotily. The desoription and drawings may only be amended under
Article 34 beiore the intamalional Examining Authorily.

Upon anlry info the national phass, sl parts of the intamalionsl application may be amended under Articls 20
or, whare applicabls, Article 41.

“wan? Wihin 2 manita from the dais of ranemitisl of the inksmationsl ssarch report ar 18 montha from the priorlty
data, whichever tims imit expires later. & should ba noted, howevar, that the amendmants will ba considered
a8 having been reosivad on time 2 they are reosived by the Intemational Burwau sfter the sxpirsiion of the
%;mﬂﬂh&uhuﬂmdhﬂnﬂ“hmw
(Pule 46.1

YWhase not ts file the amendmania® .

mmMﬂhﬂdllhhMHmmmdndﬂ!MM¢0ﬁnwh
intemational Gearching Authority (Fule 48.2).

Whers a demand lor intemnational preliminary examination has been As fled, ees balow,

How? Eithar by canocaling one or move entire dlsima, by adding one or more new claima or by amending the text of
ene or mors of the claims s fled.

A replacement shast must be sutmitied for each shest of the claima whish, on account of an amundment or
amandments, differs from the shest originally Sied.

All the claims sppearing on a mpiscament shast must be numvbered in Arabie numerals. Whare & olaim is
cancelled, no enumbering of the dthar claims is required. in all casas where olaims are enumbered, they muat
e renumbered coresoulively (Adminisiralive instructions, Beation 206{(b)).

Tha amondments must be made in the lunguages in which the intemational application s 10 be published.

What documents mustinay sccompany the amnendmenta?
Latter {(Section 203(b)):
The amendimaris musi by submitind with a letier.

The lstter will not be pubished with the intemalional application and the amendied clsima. [t should nat be
comfusad with the "Blatemant under Artiole 19{1)" (ese balow, under "Stalement under Article 19(1)").

Tha iaiter must he tn Englieh ar French, st the sholcs of the applicant. However, ¥ the language of the

intarnationsd Reation is English, the ietter must be In mh; Hthe intarnations application
hﬁ-leh.ﬂn-:hn_thlnﬁm - Enel 20URge ofthe

Notes to Form POTASA/220 (fret sheal) (January 1994)

ENEDOCID: «XEIBAZIDNOENSS 3>



NOTES TO FORM PCT/IBA/220 {(continued)

Tha istier must inciicale the differsnoss between the claimes sa Gled and the olaims as amendad. & must, in
particuler, indieate, in conneection with esch olsim appearing in the intemational appioation (it being undemtood
that iiandical indicationa cconosming saveral clakme may be grouped), whather

tha olaim s unchanged;

the olalm is cancelled;

tha slaim s naw;

the olaim replaces ons or more deims as filed;

tive olaim is the result of the division of a olaim s Sed.

TTIREBS

The foflowing sxampiss ustrats the manner in which amendments must be axplained In the
ascompanying letter:

1. [Whare originally thare were 48 olaims and after amendment of some claima there are 51}
“Clam= 1 (o 28, 31, 32, 34, 35, 37 lo 48 repiaced by amended slakvs bearing the asme numberns;
claime 30, 33 and 36 unchangad; new dlaimy 49 1o 51 added "

2 [Whers originally thare were 15 daims and after amendment of all eisims there sre 11):
"Claima 1 1o 15 mpiaced by amended daire { to 11.°

3. [Whare originally thare ware 14 alsimns and the amendments aormist in canasling some dlaims and in adding
now dlaims
'Gﬂn!ll&ullﬂuﬂmpd.d.m?hﬂn.uld.mdﬂmi! 18 and 17 sxidad” or
“Claima 7 o 13 sancelied; new olaima 15, 18 and 17 addad; all other slalms unshanged.”

4. [Where various kinds of

amsndmanis are magds]:
"Claima 1-10 unchanged; elaims 11 to 13, ﬂndiao.-hd;ddu‘lgﬁ-dicuﬂndhym
alaim 14; dlain 17 subdivided inio emended olaima 15, 18 and 17; new claima 20 and 1

“Stalurment under artiole 19(1)" (Rule 40.4)

The smerncdimanis may be ascompaniad by & stalemant sxpiaining the amendiments and indiesling ey impest

that such smendmants might have on the desariplion and tha drawings {which cannot be amandad under
Aticle 19(1)).

The stelement wil be published with the insmational sppisstion and the amencded claime.
& muat be in the language In which the international appplication ls to be publisied.
& emnt b brind, not exoneding 500 words if in Engliah or ¥ treralsied it Englilah.

lmmhmmmhunﬂ—hmummmmu-m
aa flad and a8 amendad. R must be Bed on & sepereie shest and must be identified as such by a heading,
praferably by using the words "Stelament undar Artiale 19(1).*

R may not conlain any diaparaging comments on the international ssarch report of the relsvance of sistiors
contained in that repoit. Referenos to citations, relevent o a given olaim, containad in the intemationsl ssarch
report may be made only in connection with an amendment of that cleim.

Consaquence ¥ & damand for intemationsl prelisinery sxaminetion hes sireasly bean fled

e e A e e e
intemational Gureaw, also file & copy of such amendments with .mhi:ndhdmm
Authorily (ses Fule §2.2(a), fimt senterws).

Consaguance with regard io transistion: of the iInternationad applicetion for entry into the national phase

The spplicant’s attention is dresum lo the fast that, where upon sntry indo the national phass, a tramslation of the
alaira sn smended under Article 18 may have to be fumished to the designated/elscted Offioss, instead of, or
in addition to, the trenslation of the dalvs e filed.

F;rt“mhmdmmm.mm“thTWi

Notes & Form PCTASA/220 (sscand sheel) (Jenuary 1994)

[ENSDOGID: <XEIBATROMOENPS | _>



PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

e ot s | FOR FURTHER B oot o e o
0485-0225FPC ACT] IPN

inemalional appicaion No. intemational filing date (day/monivysar) (Eariiest) Prioly Daie (day/month/year)
PCT/US 03/ 03449 06/02/2003 07/02/2002

Appacant

TANABE SEIYAKU CO., LTD.

Thvis intemationsl Search Reportconaistsofaicmiof 4~ aheets.
[X] s aiso accompanied by a copy ot each prior art document clied In this report.

This Intemationsl Search Report has been prepared by this Intamational Gearching Authority and Is transmitted to the appiicant
according 0 Articie 18. A copy I being tanamitied to the Intemational Bureau.

1. Basls of the report

funishad

O O 00000

F
¥

With regard 1o the title,

5. With regand 0 the abatract,

Cartain claims were found unssarchable (Se6a Box 1).
Unhy of Invention ls lacking (see Box ).

[X] thetextis approved as submitted by the appikcant.
[[]  theexthas bean establzhed by this Authortty 1o read as foliows:

[X] thetextis approved as submittad by the applicant.

D the iext has bean establshed, according to Fule 38.2(b), by this Autharity as It appsears in Box lIl. Tha applicant may,
within ope month from the date of meling of this Intemational esarch report, submit commanis to this Authority.

6. The Aigure of tha drawings ©© be publshed with the abstract ls Figure No.
[} a»eugesnd by the appicant.
[[] because the appicent falled v supgest a figure.
[[J teceuss this agure bettar characerizes the Inventon.

a. Wi regard to the language, the international ssarch was carried out on the baals of the international application In the
language In which it was flad, uniess otharwise indicated under this kam.

D the iInamational search was carried out on tha baale of a transiation of the Intemational application fumished to this
Authority (Rule 23.1{b)).

b. With regard to any nucisotide and/or amino acld sequence disciosed In the Inlernational application, the intemational search
was camied out on the baals of the seguencae listing :

contained in the intemational application in written form.
Mad 1ogether with the Intemational appiication in compuer readebie form.
fumished subsagquently to this Authority In written form.

fumished subseguently to this Authority In computer readble form.

the astement that the subsaquently furnishecd writisn mﬂwmmmmmmmdﬁmhme
Inlamational appiication as fled has been furnishad.

the siatement that the informadion recorded in computer readable form Is identical 1o the written saquence Usting has bean

[[] Noneofihe ngures.

Form PCTABA/210 {first sheet) (July 1898)
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Actording fo Intermational Patent Classification (IPC) or to both nalional ciassification and IPC

Minimum documaniation searchad (claaaification system followed by classification symbols)

IPC 7 CO7D A61K A61P

Documeandation saarched other than mininum doasnentstion 1o the sxton thid such documents we included In the flekds aaarched

Elecironic data base conautiod during the imamaiional search (neme of data bese and, wham praciical, saarch terma used)
WPI Data, EPO-Internal, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catagory ® | Clintion of documet, with indication, whers appropeiats, of the elevant passages Relevant 1o ciadm No.
A WO 01 30781 A (TANABE SEIYAKU) 1,16,18,
3 May 2001 (2001-05-03) 19
claims 1,17
D Further documents ary lisied in the continuation of box C. E Patsni tamily mambars are Ested in annex.
. — Tt sy s
"A" documan! defi "Ermml oftha art which s not Chd o wdarganc 1 rincivlo or oory ey the
"E" aariar document bul publishad on or aliartha nismational " docurmant of paniicular relevance; the claimed inveniion
fling cete cannol ba conwidarad nove! or cannot be considersd 10
L dmwm&w'ﬁn clmel:'lmmor _ invalve an invantive sisp whan [ha documant s teien alone
Eiion or s taCil feaon (28 spachiacs anothar Y* documeni of particular relevance; the claimed inveniion

*0" document refarming tc an oral disclosure, use, exhiblion or
other means mania, such combinadion being cbvious lo & parson aidled
*P document published prior to the intemational Ting date bul in the art

intar than 1he priority dale cialimad '&" documant mamber of the same patant lamily
Date of the aciual compistion of tha Internetional soarch Date of malling of tha imMamatinnal saarch report
20 May 2003 03/06/2003
Nams and malling addrass of the ISA Auhorizad officet
EllmmPlﬂlGl'h P.B. 5818 Patoniiaan 2
NL - 2200 HV Fllswijx
P T gy [ 1 st eponl Alfaro Faus, I

Farm PCTAGAR10 dataeinel shant]) Cluly 1068T)



INTERNATIONAL SEARCH REPORT FLIZUD U/ Udkhy

Box| Obaservations where ceriain claims were found unssarchable (Continusation of ltem 1 of firet sheet)

This Intemational Saarch Raport has not been establishad In respact of cartaln daims under Article 17(2)(a) for the following reasons;
1. [X] cawme s

because thay relais to subject matter not required to be esarched by this Authority, namely:

Although claims 15 - 22 are directed to a method of treatment of the
human/animal body, the search has been carried out and based on the alleged
effects of the compound.

2. [ cusima Noe:

becauss relate to of the International Application that do not umhhoml:rlhed raments to such
nnmm'n-,tm Mﬂmﬁl Intemational Gearch can be carmied out, el ror

a Dchmm

bacausa thay are dependent ciaims and are not drafied In accordance with the second and thind sentences of Rule 8.4(a)

Box I QObeervations where unity of invention Is lacking (Continuation of item 2 of first sheat)

This intemationai Searching Authority found multiple inventions in this imemational application, as follows:

1.D

As all required additional saarch fees wara timely paid by the sppiicant, thia mtemational Search Report covers all
ssarchable claime.

’

2. D As i ssarchable claims could be searched without eflort justilying an addifional fse, this Authority did not invite payment
of any additional fee.

+[1

As anly soma of the required ackiiional search feas were timety paid by the applicant, this International Search Raport
covers only those claima for which fees ware pakd, specifically ciakms Naa.:

4, D No required additional lurmfuamllnuypduwmuwmcmnqmnw this intemational Search Report Is
restricted 10 tha Invention first mentioned In the daime; it Is covarad by claim

Remark on Protest

D The additional search fees were accompanied by the applicant's protest.

I:l No protest accompanied the payment of additional ssarch foas.

Form PCT/ISA/210 (continuation of first sheet (1)) (July 1588)
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JP 2003512468 T 02-04-2003
WO 0130781 A2 03-05-2001
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C rrected Version / Version corrigée  Fromihc INTERNATIONAL BUREAU .
PCT
f
NOTICE INFORMING THE APPLICANT OF THE MURPHY. Jr. Gerald. M 1
COMMUNICATION OF THE INTERNATIONAL W, , M.
APPLICATION TO THE DESIGNATED OFFICES g‘o'd‘m_;‘- Kolasch & Birch, LLP.
Falls Church, VA 220400747
(PCT Rulc 47.1¢c), first scnience) ETATS-UNIS D'AMERIQUE
Date of mailing(dayinonth/year)
14 August 2003 (14.08.03)
Applicant's or agent's file reference
0485-0225FPC IMPORTANT NOTICE
Intemational application No. Intemalional filing daw{day/montlv/year) Priority date{day/nmnihAear)
PCT/US03/03449 06 February 2003 (06.02.03) 07 February 2002 (07.02.02)
Applicant

TANABE SEIYAKU CO,, LTD.

T

Notice is hercby given that the International Bureau has communienied, a8 provided in Anicle 20, the international application w the
following designated Offices on the dnte indicated above as the dutc nf mailing of this notice:

AU, AZ, BY, CH, CN, CO, DE, DZ, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, US

In accordance with Rule 47.1(c), third scnience, those Difices will accept the present notice as ¢onclusive evidence that the communication
of the iniemational application has duly 1aken place an the date of mailing indicated above and no copy of the intemmational application is
requiced (o be furnished by the applicant (o the designated Office(s).

The following designuted Offices hove waived the requirement for such 1 communication at this time:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DK, DM, EA, EC, EE, EP, ES, Fl, GB, GD, GE, GH,
GM. HR, ID, IL, IN, IS, KE KZ, LC, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, NO, NZ, OA, OM, PH, PL, PT, RO,
SC, 8D, SE, SG, SK, SL, TJ, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM, ZW

The communication will be made 1o those Offices only upon their request. Furihermore, those Offices do not require the applicant to
furnish a copy of the inlemational application (Role 49.1{a-bi)).

Encinsed with this notice is a eopy of the inlemationa] application as published by the Iniernational Buresu on
14 August 2003 (14.08.03) under No. 03/066638

‘TIME LIMITS for flling a demand lor Internationa] preliminary examinailon and for eniry iuto the nathonul phase

‘The applicahk: time limil for entering the nutional phuse will, subject 1o what Is sald In the lollowing paragraph, be 30 MONTHS from
the priority date, not only in respect of any clected Office if 8 demand for intemationnl preliminory examination is filed belfore the
expiration of 19 montha from the priority date, but also in respect of any dexignated Office, in the abaence of filing of such demand. where
Article 22 1) as modificd with effect from | April 2002 applics in reapect of that designated Office. For further details, sce PCT Guzette

No. 44/200] of | November 2001, pages 19926, 19932 and 19934, us well as the PCT Newsleiter. October and Nuvember 2001 and
February 2002 issues.

In praciice, thne limlis other than the 3-month time Imit will continue 10 apply. for various periods of tinw, in respect of certuin
designoied or clected Offices. For reguinr updates uwn the applicuble thine ibmiis (20, 21, 30 or 31 montis, or other time limit), Office by
Office, refer to the PCT Gazette, the PCT Newsletter and the PCT Applicant s Guide, Volume 11, National Chapters, all available from
WIPO's Internet gite, ot htrp/fwww._wipo.int/peven/index_himl,

For filing a demand for international preliminary examinstlon, see the PCT Applicant’s Guide, Volume LA, Chapier IX. Only an
applicant who is o national or resident of a PCT Contracting Siale which is bound by Chepler 11 hos the right W fik a demand for
international preliminary cxumination (at present, all PCT Contracting Stutes are bound by Chapter 11).

1t is the applicent’s sole responslbllity 10 monitor all these time limits.

The International Buresu of WIPO Authorized officer

b chemin des Colomburics Judith Zahra
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NOTICE INFORMING THE APPLICANT OF THE

COMMUNICATION OF THE INTERNATIONAL MURPHY, Jr., Gerak, M.

APPLICATION TO THE DESIGNATED OFFICES g'ghm_;t Kolasch & Birch, LLP.

Falls Church, VA 22040.0747
(PCT Rulc 47.1{c), first scnience) ETATS-UNIS D'AMERIQUE

Date of maiting{day/monti/vear)

14 August 2003 (14.08.03)
Applicant’s or agent's file reference ‘ .

0485-0225FPC IMPORTANT NOTICE
Inlernational application No. Internutional filing datefday/month/Avear) Priorlty date{duy/month/yeur)

PCTAIS03/03449 08 February 2003 (06.02.03) 07 February 2002 (07.02.02)
Applicam

TANABE SEIYAKU CO., LTD.

L. Nuotive ix horchy given that the lniemationsl Bureau hos communleated, a8 pravided in Acticle 70, the intenmiional application to the
following designated (MTices on the date indicated above as the dete of mailing of this notice:

None
In seeondunee with Rule 47.1{c), third sentence, those Offices will accepl the present otiee as conclusive evidence thal the communication

af the imem:ntional application has duly taken place on the datc of mailing indicated above and no copy of the intermnational upplication js
regquinad i b farnished by the applicant 10 the designated Officc(s).

12

The lillowing designated Offices have wajved the requirement far such a communication at this Lime:
None

The cumminivation will he made 10 those Offices only upon their request. Furthermore. those Offices do not require Lthe applicant 1
fumi<h & copy ol 1w inlemational application (Rule 49. 1 (o-bis)).

3. Enchrand wuh this pnlice is & copy of the imematinnal application os published by the Inicmations) Bureau on
14 August 2003 (14.08,03) under No. 030686838

4. TIME LIMITS for Liling n demand for International prelimtnary examinution and For eniry Into the national phuse

“The upphicablye time finyil for entering the national phuse will, subjeet to what Is suld In the following purugruph, be 30 MONTHS from
the priority e, nol only in respect of any clected Office if a demand for interational preliminuary exantinution is filed before the
cxpiration ol 19 monihs [fm the priority date, but also in respect of any designased Office. in the absence of filing of such demond. where
Article 221 as newlificd with clTeet from | April 2002 applics in respect of that designated OfTice. or further detsils. see PCT Gazenne

No. 42000 of | November 2001, pages [9936, 19932 and 19934, 85 well as the PCT Newsleter, October and Novermnber 2001 and
Fehruury 2002 issues,

In practice. tlme limlis other than the 3-month thme il will continue 1o apply. for various periods of lime, in respect of certuin
desipnnied or eleewed Offices. For regulur updaies on the applicable ine llmits {20, 21, 30 or 31 months. or other time limit), Office hy
Office. reler 1 the PCT Guzette, the PCT Newslener and the PCT Applicant’s Guide. Volume 11, National Chaupters, all available from
W' tmieraet site, ot hitpifwww.wipo.int/pevenindex himl.

For filing 2 demund for internationul preliminary examimailon, see the PCT Applicont’s Guide, Yolume VA, Chapier IX. Only un
spplicant who is a national or vesidem of a PCT Contncting Suwe which is bound by Chapter I hus the right w file a demand for
imemationn! preliminary examination (o1 present, ol PCTE Contrieting States are bound by Chapter I\,

It is the applicant’s sole reaponaibllily w monitor all these time limits.

The International Bareau of WIPO Authurized officer
3. chemin des Colombettes H
1211 Geneva 20, Switzerland Judith Zahra
Facsimile No.(41-22) 740.14.35 Telephone No.(41-22) 338.91.11

Fuorm PCT/AB/0K (April 2002)
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Bogota, D.C.,

Doctor: Oficio N° 05430
ERNESTO CAVELIER FRANCO

Apoderado

TANABE SEIYAKU CO., LTD.

ASUNTO: Radicacién N° 04-76121
Solicltud intemacional PCT/US2003/03449
Fecha Iniclo fase nacional 07/09/2004
Tramite 011
Evento 379
Actuacioén 416
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decisién 4868 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperaciéon en Materla de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se e comunica que:

B La solicitud.no contiene la copia del documento en que consta la cesién del derecho
a la patente del inventor al saolicitante o a su causante. (Art. 26-k) Declsion 486).

B La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 83 y subsiguientes del Cddigo de Procedimlento
Civil. Adicionalmente, deberd presentar el documento que acredita la existencia y
representaclon legal de la sociedad solicitante, cuando ésta fuere persona jurfdica.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisiéon 488, se le requlere
para que dentro del término de dos meses siguientes a la fecha de notificacién del
presente oficio, complete los requisitos anteriormente enunclados. En caso de no dar
cumplimiento al presente requerimiento, la solicitud se considerara abandonada y
perdera su prelacién.

Notifiquese el presente oficlo conforme a lo dispuesto en el numeral 5.2, literal e), del
capltulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

CESPEDES DE VERGEL
Jefa de la Pivisidn de Nuevas Creaciones.

El anterior requerimlento fue notificado por fijacibn en Ilista de
fecha, 10 5“4
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