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Documento que acredita exastencia y representacion legal cuando el solicitante sea persona juridica
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Copia del examen prefiminar Intemaclonal efectuado por let Autoridad Internacional de Examen Prefiminar (IPEA)
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De ser ol caso. copia del contrato de acceso

De ser el caso. documento que acradite la licencia o autorizaciin de uso de conocimientos tradicionales de las
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Arte final 12x12
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De ser el caso. modificaciones efectuadas a la soficitud mtemacional
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Otros anexos gue se acompafian a la solicitud

Copia del formato PCT/RO/101 correspondiente a la solicitud internacional

Copia del formato PCT/IB/304 correspondiente a la notificacién relativa al envio o
transmisién del documento de pnondad
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comunicacidn de la solicitud internacional

Cop1a formato PCT/ISA/210 Reporte de Biisqueda Internacional

Copia formato PCT/ISA/237 referente a opimodn escrita de la autondad encargada de la
busqueda internacional

Copia formato PCT/IPEA/402 correspondiente a la notificacién de recibo por la autondad
competente de la solicitud de Examen Preliminar Intemactonal

Comunicacién relativa al articulo 34 y respuesia a la opuuén escnta de la autondad de
biisqueda internacional

Respuesta a la opmidn escrita de la autondad de bisqueda internacional diungida a la
Oficina Europea de Patentes y su traduccion al espafiol

Comunicacién relativa al articulo 34 y respuesta a la opimién escnta de la autondad de
biisqueda internacional y su traduccién al espafiol

Copia formato PCT/IB/332 mnformacién concerniente a las oficinas elegidas notficadas de

su eleccién
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{CONVENTION DE LA HAYE DU 5 OCTOBRE 1561)

1 COUNTRY UNITED STATES OF AMERICA

2 THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY
R PETER WIDIN

3 ACTING IN THE CAPACITY OF
COUNTY CLERK

St 4 BEARS THE SEAL/STAMP OF
COUNFY OF SOMERSET

CERTIFIED

AT TRENTON NEW JERSEY
THE 9TH DAY OF APRIL 2002
BY John E McCormac CPA NEW JERSEY TREASURER

NO Al49012
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FR™ G HOLLMANN RESTREPO ABOGADOS PHONE ND
G HOLLMANN RESTREPQ
ABOGADOS LTDA
The underyipned acung on
behal of wnd repretentng of AVENIIS
PHARMACEUTICALS INC domicikd w300

?om:m: %&w ?(r;dgcwal.:r New
ersey, USA, appoint(s GUSTAVO
I!:IEOYLVI:.[ANN nzs‘rmzl;o lnd/lgr LUIS PATING
domuciled m C. Republic of
Colombsa nwmmplnmnmymhdw
necessary powers
1) To apply to the advunutratve, judicial and police
nmhorust;fthe!epubh:of(?nbmb:.fmmym
or oy obtuning registranon of patems wuly
nn:gll:é.Llndmmd designs and models wmmz
enngns and names trademarks slogans health heenses
comhulnddommnmm;lwell:{:heu
asmgAments extensions, reacwals changes of name,
2) To prepare apply for obmin, execute and reguster
conoacts hcenses, nons and regseanons of
anty kind, 3) 'To wtervene as plannff or defendant, i any
wstance or appeal before any judge court, trbunal,
corporauon, public officer or authonry 1 any judicsl
sdounmranve or police actuon, such ss acnon deabng
with commercul ensigns and names oppaositons egainst
trademurk regutrunions  caducuy nullty acuons
recovery agtians, scuons ansng from obtamment and
working of license agreemenu actions denling wath
umndf:lr damages complun “mﬂu all
mney co s or remarks on
sort of mdustral propercty maners 1the performance of
precautionary measures and in any other ssmilar acuon
messure or appesl related to anrellecrual propenty
matters
To the effect I gu;) hereby authonze h.m;dm file
applications make descripuons protests amendments
dechrtions oppostions cancellanoos appeals ond
clums w pay taxes quotas and Lenr as provided
Law to wave or al granted nghts or
process of beng
docwments and
and, 10 general, to ke before sesd authonmes pertunent
seps o the above mentwoned es and wle all
meastires may deem adwvis to protect ary (our)
1oterests legal faculues and 1

sttorneys ahould benefix

This power comprses the 3 to raufy or confirm
on my (ou) behalf any action, us well as the fagulty of
receving, deasung,  tansacing,  compromumng,
ubstauting and revoluog subsurutons wlang
nouficatons and appomnnng padicial or excra-judicial

;gnedm on ths fd dnyofﬂni of 22w
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G. HOLLMANN RESTPEPO
ABOGADOS LTDA

Yo (nosotros) vbrando en
Ww y representscion  de AVENTIS
5 C:"IFCALS BaibNEzd, :or::ds:mnmdzo‘ en 300
omumerset Corporate B water New Jersev
Estados Unidoy de Aménca nomhrofamcs) a GUS'IJ'AVO
HOL. RESTREFO wo LUIS PATINO
LEYVA, cén domuilio en Bogotdi DC  Republica de
Colombra E;s 11* No 9476 Oficina 308 apoderido
verdaderc y , con poder especial, amplic y suficzentc
1) Para recubar de las oficinar 4 muuridldz;
sdmnutrativas judscules ydepo{:hm
recurso, Ia obtencién de patantes de i . modelos de
utibded dibwos y modelos mdustnales regitro de marcas,
regurro de lermas comerciales depdstto de nombres v
ensefias comerciales registros sanitanos. derechos de sutor y
nombres de domunio ssi como sus traspaace promogas
renovaciones y cambwos de nombre: 2) Eg:'bomr tranuas
solicmar, obteper realitar ejecutar y registrar contritos
licencias autonzaciones y regawrcs de cualesquuers clases 3)
Intervenyr como demandagte o como demandade en
cualquier instancia y recurso y ante cualqueer juez, entdad,
corporacibn, funconano phblico o sutondad en acciones
nudicmles admmstranvas y de policia rtales como acciones
denvadus de nombre o cnsefia comertiales acciones
revindicatonns. accones derivedas de I obtencdn o
explotacién de hoencias scacnes de competancia desleal,
detnandas penales y avilet wcciones de mndemnsaciébn de
penucios reclamos u observacioues a cualquer ayunto
sobre propiedad mmeleceunl, al ejercicio de mediiay caurelares
y cualesqmers otras accioncs, medidas o recursos sunilares
relacionades con la sedad intelectual
A sste efecto. Lo facultarmnos para elevar solicitudes. formular
descnpcrones  encuendas declamciones
OPONICIONSS  CANGE apelaciones y rcclamos  pagar
impuestos cuctas ¥y gravimenes prescntos por la n
renuncar o desisur a dercchow concedidos o en cumo
dmdﬂlbn.mcihrwda :lu-dedonmm:"wbm dandom
cargu nespectvo, ¥ en para ane
aurorwd tocios los pasos oecesanos al efectro wndicado ¥
toraas todss las meddas que creyeren conducenmes al
reguardo de m  (nuestros) aatersses  con  todas {ng
facultedes necesanss y por este dacumento desde shon
declaro(amos) vilido y bueno todo cuanto los apoderados
hicioren en rm {guestro) beneficio.
Este poder comprende la facultad de racficar @ confirmar en
mu (nucstro) nombre lo sctuado, asf como la faculead de
recbir dessnr transigir compromcter sustiwir y revocar
susttuciones  Tecibir notficaciones y nombrar apaderados
yudiciales o extrajucdiciales

Firmado en el de de




NOTARIAL CERTIFICATE (Corporation)

UNITED STATES OF AMERICA )
STATE OF NEW JERSEY ) ss
COUNTY OF SOMERSET )

On this 1st day of March 2002 personally appeared before me Ross J Oshler Assistant
Secretary known or identified to me to be the individual described In and who executed the foregoing
document Power of Attorney, and acknowledged the same as a free act and deed for uses and

purposes therein expressed by authority of tha said Corparatlon incorporated under the laws of the Stete
of Delaware United States of America

| further certify that said authonity dated November 29 2000 s based on a Resolution of the
Board of Directors of sald Corporation which | nave seen appointing the said individual Attorney in
fact with full powaer to sign the foregoing document on behalf of the sald Corporation and that the

purposes for which said document Is granted are within the scope of the objects or activitles of said
Corporation

SEAL
Nancy. Ingram
Notary Public, State of New Jersey
My Commiasion Expires August 2 2004
Notzy Signature
Print or Tyge Nanie
nf  mbkan -

STATE OF NEW JERSEY } o« J PETERR WIDIN Clerk of the County of Somerset and also Deputy
COUNTY OF SOMERSET

Clerk of the Superior Court in and for said County the same being a Court
of Record Do Hereby Certify that ANCY, 3 Tnbe frm

whose name 13 subscribed to the certificate of acknowledgement proof or
affidavit of the annexed instrument was at the ume of 1aking such

aknowledgement proof or affidavit a NTTAZY PUALIC OF NPW JETLY

in and for said State duly appointed qualified commissioned and sworn
and authorized by law to take affidavits acknowledgements or proofs of
deeds or conveyances for lands tenements or hereditaments and other
instruments in writing in said State of New Jersey And i further Ceruf
that | am well acquainied with the handwriting of said official and verily
believe the signature to the said certificate of acknowledgement proof of
affidavit is genuine

In Testimony Whereof | have hereunto set my hand and affixed theseal of

said County on APR' 2002
- R PETER WIDIN .,
by M‘R“‘hﬁ-— j‘\ Fﬂ!{,\-ﬁ-k’l}'ﬂ Special Deputy Clerk




TRADUCCION OFICIAL DEL INGLES de 1las certificaciones y 1la
Apostilla adjuntas al poder gque la compafiia AVENTIS PHARMACEU-
TICALS INC domiciliada en Bridgewater, New Jersey, E U A ,

otorga a Gustavo Hollmann Restrepo y/o Luis Patifio Leyva

CERTIFICADO NOTARIAL (Sociedad)

ESTADOS UNIDOS DE AMERICA
ESTADO DE NEW JERSEY
CONDADO DE SOMERSET

El dia 1° de Marzo del aflo 2002 ante la suscrita Notaria com-
parecid personalmente Ross J Oehler, Secretario Suplente,
guien yo sé o quien comprobdé ante mi que es la persona mencio-
nada en el adjuntc poder y quien lo ejecutd, y €1 reconocid
haber ejecutado dicho instrumento como un acto libre y volun-
tario destinado para los uscs y propdsitos alll expresados en
virtud a la autoridad que le concede la mencionada sociedad,
la cual estd incorporada de conformidad con las leyes del Es-

tado de Delaware, Estados Unidos de América

Certifico ademds que dlcha autoridad, fechada el 29 de Noviem-
bre del 2000, se basa en una resolucién de la Junta de Direc-~
tores de la mencionada sociedad, documento que yo he tenido a
la vista, nombrando a la mencionada persona apoderado con todo
poder para firmar el instrumento adjunto en nombre de dicha
sociedad, y que los propdsitos para los cuales se otorga dicho

instrumento se encuentran dentro del alcance de los obigtivos

0 actividades de la mencionada corporacidn

Nancy J Ingram
Notaria Pdblica del Estado de New Jerae:

Mi comisidn expira Agosto 2 del 2004

(Firma y Sello Oficial) ’.nfz%

o ¥



ESTADO DE NEW JERSEY,, CONDADO DE SOMERSET ™

[

Yo, Peter S8 Widin, Secretar}o del Condado de {Scmerset y Se~-
cretario Suplengé de la CortéJSuperior de dicho Condado, 1la
cual es una Corte de Registro, certifico que Nancy J Ingram,
cuyo nombre aparece suscrito al certificado de reconocimiento,
prueba o declaracién del instrumento adjunto, era en el momen-
to de tomar tal reconocimiento, prueba o declaracién Notaria
PGblica en y para el Estado de New Jersey, debidamente nombra-
da, calificada, comisionada y juramentada y autorizada por la
ley para tomar declaraciones, reconocimientos a?Bruebas de es-
crituras o traspasos de tlerras, tenencias o herencias y otros
instrumentos escritos en el menclonado Esta&p’ Y certifico
ademas que conozco bien la firme de dicha funcionaria y estoy
convencido de que la firma que aparece en el méncionado certi-

ficado de reconocimiento, prieba o declaracién es genuina

En testimonio de lo cual coloco mi firma y el sello del Conda-
do el dia de hoy 5 de Abril del 2002

R Peter Widin, Secretario
Deborah I. Anderson, Secretaria Especlal Suplente

(Firma y Sello Oficial)

APOSTILLA
(Convencién de La Haya del 5 de Octubre de 1961

1 Pais Estados Unidos de América

Este documento piblico

2 Ha sido firmado por R Peter Widin
3 En su calidad de Secretario del Condado
4 Y lleva el sello del Condado de Somerset
Confirmado
5 En Trenton, New Jersey 6 EL dia Abril 9/2002
7 Por John E McCormac, CPA, Tesoreroc de New Jersey
8 Bajo el No Al49012
o Sello Secretaria de Estado de New Jersey

. |
10 Firma (ilegible) M M ool 2 S
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WO 2007097780 PCT/US2005/009899

This invention 15 directed to a substituted arylmethylamine compound, its preparation a

pharmaceutical composition compnsmg the compound, 1ts use, and intermediates thereof
BACKGROUND OF THE INVENTION

Mast cell mediated inflammatory conditions, 1n particular asthma, are a growmg pubhc healtin
concern.  Asthma 15 frequently characterized by progressive development of hyper-respontiveness of
the trachea and bronch to both immumnospecific allergens and generalized chemical or physical samul a2
which lead to the onset of chronic inflammation. Leukocytes contaimung IgE receptors, notably mast
cells and basophils are preseat in the epithebum and underlying smooth muscle tissues of bronchi.
These leukocytes mitially become activated by the bmdmg of specific mhaled anhigens to the IgE
receptors and then rejease a number of chemcal mediators. For example degranulahon of mast cells
leads to the release of proteoglycans peroxidase, arylsulfatase B chymase, and tryptase, which results
m bronchiole constniction

Tryptase 15 stored m the mast cell secretory granules and 18 the major secretory protease of
human mast cells Tryptase has been implicated 1n a vanety of biological processes includmg
degradation of vasodilating anxt bronchorelaxing neuropeptides (Canghey etal J Pharmacol Exp
Ther 1988 244 pages 133-137 Francom: etal J Pharmacol Exp Ther 1988 248 pages 947-951
and Tam,etal Am. J Respir Cell Mol Biol 1990 3 pages 27 32) and modulahon of bronchial
responsiveness to histarmine (Sekizawa, etal J Chin Invest. 1989 83 pages 175-179)

As a regult, tryptase mhibitors may be useful as anti-inflammatory agents (K Rice P.A.
Sprengler Current Opmion in Drug Discovery and Development, 1999 2(5), pages 463-474)
particularly m the treatment of chronic asthron (M.Q Zhang H. Timmerman Mediators Inflamm.
1997 112, pages 311 317) and may also be useful m treating or preventmg allergic thimtis (S. J
Wilson et al, Chin. Exp Allergy 1998 28 pages 220-227) mflammatory bowel disease (S C. BischofT

(f



WO 20051097780 PCT/US2005/009899
-2-

et al, Histopathology 1996 28, pages 1-13) psanass (A. Naukkarinen et al Arch. Dermatol. Res
1993 285 pages 341-346) conjunctivitis (A.A Iram et al J Allergy Chn. Immmnol 1990 86, pages
34-40) atopic dermatitis (A. Jarvikallio et al, Br J Dermatol. 1997 136 pages 871-877) rheumsatod
arthritis (L.C Tetlow et al Arm Rheum. Dis 1998 54, pages 549 555) osteoarthntis (M.G Buckley
etal,J Pathol 1998 186 pages 67-74) gouty arthrits, theumnatoid spondylitis and diseases of joant
cartilage destruction

In addrtion, tryptase has been shown to be a potent mitogen for fibroblasts suggesting its
mvolvement in the pulmonary fibros1s m asthma amd mterstitial lung diseases (Ruoss et al J Clin
Invest. 1991 88 pages 493-499)

Therefore, tryptase inhibitars may be useful m treating or preventing fibrotic conditions (J.A.
Cairng and AF Walls J Cln. Invest 1997 99 pages 1313-1321) for example, fibrosis,
sceleroderma, pulmonary fibrosis. hver curhosis, myocardial fibrosis, neurofibromas and hypertrophic
scars

Additonally tryptase mhibitors may be useful in treating or preventing myocardal infarction
stroke, angina and other consequences of atherosclerotic plaque rupture (M. Jeziorska et al, J Pathol
1997 182, pages 115-122)

Tryptase has also been discovered to activate prostromelysin that 1n turn activates collagenase,
thereby mittatmg the destruction of cartilage and penodontal connective tissue, respectively

Therefore, tryptase mhibitors could be useful m the treatment or prevention of arthritis
peniodontal disease, duabetic retmopathy and tumar growth (W.J Beil et al, Exp Hematol (1998) 26
pages 158 169) Also, tryptass mhibitars may be useful mn the treatment of anaphylaxis (LB Schwarz
etal,] Clm Invest. 1995 96, pages 2702-2710) multiple scleross (M Steinhoff et al Nat. Med (N
Y ) 2000 6(2), pages 151-158), peptac ulcers and syncytial viral mfections

Substtuted arylmethylamines, represented as the compounds of formula (A) thesr preparation
pharmaceutical compositions contmning these compounds, and thewr pharmaceutical use in the
treatment of disease states capable of being modulated by the inlnbition of tryptase are reported m
peading US Application Senal No 09/843 126 Encompassed within the genenc disclosure of the
compounds of formmla (A) of US Application Senal No. 09/843 126 1s the compound of the present
mvention formula I However the compound of formula 118 not specifically disclosed in US
Application Serial No. 09/843 126
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(A)

Accordingly what 15 needed 13 a novel and usefvl compound having particularly valuable
pharmaceunica] properties, m its abihty to mhibit trvptase  Such a compound should readily have a
uvtility m treating a patient suffening from conditions that can be amehorated by the admimistration of
an mbitor of tryptase, e.g. mast cell medieted mflammatory conditions, mflammation. and diseases
or disorders related to the degradation of vasodilatmg and bronchorelaxing neuropeptides

SUMMARY OF THE INVENTION
The present mvention extends to the compound of formula I

F
”),M» ~
S (8]

© ®

or a prodrug, pharmaceutically acceptable salt, or solvate of said compound

Furthermore, the present invention is direct=d 10 a pharmaceutical composiion compnsing a
pharmaceutically effective amount of the compound of formula I and a pharmacentically acceptable
carnier

Furthermaore, the present mvention 1s directed to the use of a compound of formula I as an
mhubrtor of tryptase compnang mntroducing the compound 1nto a2 composition compnising tryptase. In
addition, the present invention 15 directed to the use of a compound of formmla I for treatmg a patient
suffering from, or subject to, a physiological condiion m need of ameliomtion of an mhibstor of
tryptase compnsing admmistering to the patient a therapentically effechive amount of the compound of
Claim 1

The present mvention 15 directed also to the preparation of a compound of formula L
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following detailed descriptions taken m conjunction with the accompanyimng Figures, all of which are
given by way of illustrahon only and are not limitative of the present mvention, m which.
Figure I. Compound I levels m plasma, bronchoalveolar 1avage (BAL) flnd and lung,
measured 2 hour afier dosmg compound 1 at 1 mg/kg, p. 0. Values are mean + SE of 6-8 ammals
Figure II. Plasma and lung compomnd I levels rocasured 24 hour post dosing Values are mean
+ SE of 34 apmmals.

DETAILED DESCRIPTION
Defimtions

As used above, and thronghout the instant specification and appending clamms, the following
terms, unless otherwise indicated, shall be understood to have the following meanmgs

As used herein, the term "compound of the present invention” and equivalent expressions are
meant to embrace the compound of formula I, as bereinbefore described, whach expression includes
the prodrug, the pharmaceutically acceptabls salt and the solvate, e.g hydmate. Smmlarly reference to
mtermediates, whether or not they themselves are claimed, 15 meant to embrace the salts, and solvates
where the context so permits. For the sake of clanty particular instances when the context so permuts
are sometimes indicated 1n the text, but theze mstances are purely illustrative and they are not intended
to exclude other mstances when the context so permits

As used hezesn, the term “treatment” or “treating” mcludes prophylactic therapy as well as
treatment of an established condrtion.

"Pationt” means a human or other mammal

“Effective amount’ 1s meant to describe an amount of a compound effective 1 producing the
desired therapeutic effect.

"Prodrug™ means a compound that 15 suitable for ad mimstration to a patient without undue
toxicity mritation, allergic response, and the hike, and 18 convertible in vivo by metabolic means (e g
by hydrolyss) to the compound of the present mvention A thorough discussion of prodrugs 1s
provided in T Higuchi and V Stella, Pro-drugg g3 Novel Delivery Systems, Vol. 14 ofthe A C S
Symposium Senies and m Edward B Roche, ed. Bioreversible Carners in Drug Design, American
Pharmaceutical Association and Pergemon Press, 1987 both of which are incorporated herein by
reference.

Pariculer or Prefegred Emboduments

In addition, the pregent mvention is directed to the use of the compound of formula I for
tresting a paticat suffenng from a physiological condihon that can be ameliorated by edmmmistermg to
the paticat a therapeutically effective amount of the compound of formmla I Particular emmbodiments
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of physiological conditions that can be treated with the compound of the present mvention include, but
certainly are not Limited to mflammatory diseases, e g jomt wflammation, arthntis, rheumatoid
arthritis rheumatoid spondyhiis, gouty arthntis traumatic arthntis. rubella arthntis psonatic arthritis,
and other chronic mflammatory jomt diseases. Other embodiments of physiclogical conditions that can
be treated by the present mventon include physiological condrtions such as chronic obstructive
pulmonary disease (COPD), COFD exacerbations jount cartlage destruction,ocular conjunchivitis,
vernal conjunctivitis mflsmmatory bowel disease, asthma, allergic rhimhe, mterstitial lung diseases,
fibroms sceleroderma, pulmonary fibrosie, liver curhosix, myocardial fibrosis neunrofibromas
bypertrophic scarg, vanous deymatological conditions, for example atopic dermatihis and psoriasis
myocardial mfarction stroke, angina and other cons=quences of atherosclerotic plaque rupture, as well
as penodomtal disease, diabetic retinopathy tumar growth, anaphylaxis multple sclerosis, peptic
ulcers, and syncytal viral mfections.

In a particular embodiment, the present invention 18 directed to the use of a compound of
formula I for treating a patient suffenng from asthma, compnsmg admmstening to the patient &
physiclogically effective amount of the compound.

In another particular embodiment, the present mvention 1s directed to the use of a compound
of formula I for treating a patient suffermg from COPD compnising admimistenng to the patient a
physiolopically effective amount of the compound.

In another particolar embodiment, the present mvention 13 directed to the use of a compound
of formula I for treating a patient suffenng from COPD exacerbations compnsing adimmstermg to the
patient a physiologically effective amount of the compound

In another particular embodiment, the present mvention 15 directed to the use of a compound
of farrmla I for treating a patient suffenng from altergic chanitis comprismg admimstenng to the
patient a physiologically effective amount of the compound

In another particolar embodiment, the present mmvention 15 directed to the use of a compound
of formula I for treating a pahent suffenng from jomt mflemmation comprising admmstering to the
patient a physiologically effective amount of the compound.

In another particular embodiment, the present mvention 18 directed to the use of a compound
of formula T for treating a patient suffermg from mflaminatory bowel diseass, comprising
administering to the pahent a physiologically effective amount of the compound.

In addition. the present mvention extends to @ pharmaceutical composition compnsmg the
compound of formula 1, a second compound selected from the group consisting of a beta andrenergic
agomst, an anticholmergic, an anti mflammatory corticosteroud and an ant-nflammatory agent, and a
pharmaceutically acceptable camer thereof In such a composiion the compound of formula I and the
secand compound are present m amounts such that provide a therapeutically efficacious activity Le.
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additive or synergistic effect. Particular mflammstory diseases or disorders that can be treated with
such a pharmaceutical compogition mclude, but 18 not lumted to, asthma.

Morcover the present invention 18 divected to a method for treatmg a patient suffening from an
milammatory disorder compriming adnunisterng to the pahant the compound of formnla I and a
second compound selected from the group consisting of a beta andrenergic agomist, an antichohnergic,
an anti-mflammatory corticosteroid and an anh-mflammatory agent. In such a method, the compound
of formnla I and the second compound are present m amounts such that provide a therapeutically
efficacious activity 1e. addihive or synergistic effect. In such a method of the present invenhon, the
compound of the preseat invention can be administered to the patient before a second compound, a
second compound can be admmustered to the patient before a compound of the present invention, or a
compound of the present invention and a second compound can be administered concurrently
Particular examples of andrepergic agonists, anticholinergics anti inflaxnmatory corticosteroids and
anh-inflammatory agents having applicaton according to the method are described infra.
Pharmaceatical Compositions

As explained above, the compound of the present mvention exhibits usesful pharmacological
activity and accordingly may be mcorporated into & pharmacentical compontion and used m the
treatment of patients suffermg from certmin medical disorders The present invention thus provides
according to a further aspect, pharmaceutical compositions comprising the compoumd of the mvention,
and a pharmaceutically acceptable carrier thereof As used berein, the tenn "pharmaceuntically
acceptable preferably means approved by a regulatory agency of a government. in particular the
Federal governmeat or a state povernment, or listed in the U S Pharmacopoeia or another generally
recognized pharmacopoesa for use m animals, and more particularly m humang  Suitable
pharmaceutical carriers are described m "Remmngton's Pharmaceutical Sciences by EW Martm.

Pharmaceutical compositions according to the present mvention can be prepared according to
the customary methods, usmg one or more pharmaceutically acceptable adjuvants or excipients The
adjuvants comprise, mier gha, diluents fillers, binders dismtegrants, ghdants lubricants surfactants,
stenle aqueous media and the vanous non-toxic organic solvents. The compositions may be presented
n the form of tablets capsules, pills sustamned relesse formulations, gramules powders, aquecus
solubons or suspensions, injectable solutrons, ehixirs or syrups and can coniain one or more agents
chosen from the group comprising sweeteners flavarngs, colorings or stabilizers m order to obtan
pharmacsutically acceptable preparations. The choce of vehicle and the content of active substance 1n
the vehicle are generally deterrmned m accordance with the solubility and chemacal properties of the
active compound, the particular mode of admmistration and the provimons o be: observed in
pharmacentical practice. For example, excipients such as lactose, mcrocrystalline cellulose,
xylitol, dextrates, fructose, sodium citrate, calcium carbonate, dicalcium phosphate ditrydrate
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snhydrous dicalcium phosphate, calcium sulfate, along with banders such as polyvinylp:yrolhdone
hydroxypropylmethyl cellulose, ethyl cellulose, hydroxyethyl cellulose, methyl cellnlose, sodium
carboxymethy! cellulose, pregelahmzed starch, starch, polyethylene glycols polyethylene oxide
polycarbophils, gelahn and acacia and dismtegrating agents such as sodium croscarmellose, sodium
starch glycolate crospovidone, starch, mucrocrystalline cellulose, alginic acxds and certam complex
silicates combmed with lubricants such as magnesium stearate, calcium stearate, stearic acid,
hydrogenated vegetable 1l mineral otl, polyethylene glycols, glyceryl esters of fatty acids, sodium
lauryl sulfate and glidants such as sihcon djoxide, talc. starch, alomg with some smtable wethng agent
such as sodium laury! sulfate, soritan esters, polyoxyethylene fatty acid esters poloxarner,
polyoxyethylene ether sodimmn docusate, polyethoxylated castor cil, and benzalkontam chlonde may
be used for prepanng tablets To prepare a capsule 1t 15 advantageous to use fillers such as lactose,
microcrystallme cellulose, pregelatimzed starch, anmodified starch, silicified microcrystalline
cellulose alone or a muxture of two or more fillers with and without binders as describexd above along
with smtable wetting agent (s) disintegrants, ghdants lubncants etc. as listed above. 'When aqueous
suspensions are used they can contain emulsifying agents or ageats which facilitate suspension
Diluents such as sucrose, ethanol polyethylene glycol propylene glycol glycerol and chloroform or
mxtures thereof may also be used Such pharmaceutically acceptable cariers can also be stenle water
and oils 1ncluding those of petrolevin, anunal vegetable ar synthetic ongin, such as peanut o1l
soybean o1l mumeral o1, sesame o1l and the hke. Water 15 a preferred camer when the pharmaceutcal
composition is admimistered intravenouely Sahne solutions and agueous dextrose and glycerol
solutions can also be employed as hqund carriers, particularly for ijectable solutions Suatable
pharmaceutical excipients mclude manmtol human serum alburmn (HSA) starch, glucose Iactose,
sucrose, gelatin mait, nce, flour chalk, silica gel, magnesium carbonate, magnesium stearate, sodum
stearate, glycerol monostearate, talc, sodium chlonde, dned slam mulk, glycerol propylene glycol,
water ethanol and the hke These compositions can take the form of solutions suspensions, tablets
pills. capsules powders, sustained-release formulations and the hike

Naturally s pharmaceutical composition of the present invenbon will contamn a. therapeutically
effective amount of the active compound together with a smtable amount of cammier so as to provide the
form for proper administration to the patient. While intravenous mjection 15 a very effective form of
admimgtration, other modes can be employed such as by injechon or by oral nasal ar parenteral
admimstration, which are discussed mnfra.
Methods of Treatment

The compound of formula I possesses tryptase mhibition activity according to tests described
1n the literature and described heremafter and which test results are believed to comelste to
pharmacological actvity i humans and other memmals. Thus, 1n a further embodiment, the present
invention 15 directed to the use of formmla I or a composihion compnsing it for treating & pahent

/14
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suffering from, or subject to, a condstion that can be ameliorated by the admmmstration of an mhibrtor
of typtase. For example, the compound of fornmia I 18 useful for treating an inflammatory disease, for
example, joint inflammation, including arthritis rheumatod arthntis and other arthritic comdition such
a5 rheumatoad spondylitis, gouty arthntis traumatic arthnng, rubella arthribis psoratic anthrinis
osteoarthrriths or other chrome mflammatory jomt disease, or diseases of jomt cartilage destruction,
Cular conjunctivitis, vernal conjunctivitis. mflamnmatory bowel disease, asthma, allergic rfhunitis,
mterstiial lung discases, fibrosis, sceleroderma, pulmonary fibrosis, liver cirthosis, myocardial
dermatitis and psonasis myocardial infarction, stroke, angina or other consequences of atherosclerotic
plaque rupture, as well as peniodontal disease, chabetic retmopathy tumor growth, anaphylaxis.
multiple scleroms, peptic ulcers or a syncytal viral infechion

A ccording to a further feature of the mvention there 18 provided a method for the treatment of
a human or amumal patient suffening from, or subject to, condihons which can be ameliorated by the
admnistration of an mhibitor of tryptase, for example conditions as heyembefore described, which
comprises the admmistration to the patient of su effective amount of compound of the invesntion or a
compositron contaming a compound of the invenhon.

Combination Themapy

A.s explained sbove, other pharmaceutically achive agents can be employed in combination
with the compound of formula I depending upon the disease being treated. For example, in the
treatment of asthma, beta-adrenergyc agonists such as albuterol terbotalme, formoterol femoterol or
prenalme can be included, az can anticholinergics such as pratropium bromide, anti-inflarnmatory
carticosteToids such as beclomethasone dipropionate, triamemolone acetonide, flumisolide or
dexameth asope, and anti-inflammatory agents such as sodium cromoglycate and nedocrornil sodium.
Thus, the present :nvention extends to a pharmaceutical composition comprising the compound of
formula I and a second compound selected from the group consistmg of a beta andrenergic agonist, an
anticholinergic, an anti-inflammatory corticostercid, and an anb-inflammatory agent; and a
pharmace-uhcally acceptable camer theyeof Particular pharmaceutical camers having applications m
this pharroaceutical composition are described herem.

Furthermore, the present mvention extends to a method for treating a patient suffering from
asthma, comprismg admmstering the patient the compound of the present mvention, and a second
compound selected from the group consisting of a beta andrenergic agonist, an anticholinetpac, an anty-
mflaymme tory corticosteroxd, and an ant-mflammatory agent. In such a combination method the
compound of the present mvenhon can be admimstered pnior to the admmstration of the second
compound, the compound of the present mvention can be admmistered after admmastration of the
secand compound, or the campound of the present mvention and the second compound can be
sdministexred concurrent]y
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Modes of Delvery

According to the invention, the compound of formula I, or a pharmacentical composition
comprising the compound, may be introduced parenterally timsmucosally e.g orally nagally
polmonanly or rectally or transdermally to a patient.

Oml Dehvery

Contemplated for use herein are ara) sohd dosage forms which are described generally m
Remington s Pharmaceuncal Sciences, 18th Ed 1990 (Mack Publishmg Co. Easton PA 18042) at
Chapter 89 which 15 heremn incorporated by reference. Solid dosage forms mclude tablets, capsules.
pills, troches or lozenges, cachets or peliets  Also, liposomal ar proteinosd encapsulation may be used
to formmilate the present compositions (as, for example, protemoid microspheres reported m U S
Patent No. 4 925 673) Liposomal encapsulation may be used and the liposomes may be deravatized
with vanous polymers (e.g U S Patent No. 5013,556) A descnption of possible sohd dosage forms
for a therapentic 15 given by Marshall, K. In Modern Pharmaceutics Edited by G S Banker and C.T
Rhodes Chapter 10 1979 herein incorporated by reference. In genersl, the formmlation will mclude a
compound of the present mvention. and inext ingredients that allow for protection agamst the: stomach
envronment, and release of the biologically achve material ie acompound of the present invention.
m the mtestine:

Also gpecafically contemplated are aral dosage forms of the compound of the present
mvention. Such 2 compound may be chemically modified so that oral delivery is more efficacious
Generally the chermcal modification contemplated 18 the attachment of at least one molety to the
component molecule itself where said moiety permits () inhibition of proteolysis and (b) uptake wto
the blood stream from the stomach or mtestme. Also desired 15 the increase m overall stabality of the
compound of the present mnvention, and merease in circulation tme 1o the body Examples of such
moieties include. paolysthylene glycol copolymers of ethylene glycol and propylene glycol
carboxymethy} cellulose, dextran, polyvinyl alcohol, polyviny! pyrrolidone and polyproline.
Abuchowskr and Davis, 1981 ' Soluble Polymer-Bnzyme Adducts In. Enrymes as Drugs Hocenberg
and Roberts, eds. Wiley Interscience, New York, NY pp. 367-383 Newmark, et al. 1982 J Appl
Biochem. 4 185 189 Other polymers that could be used are poly 1,3-<hioxolane and poly-1 3 6-
tioxocane. Preferred for pharmacentical usage, as indicated above, are polyethylene glycol moieties

For the compound of the present invention, the location of release may be the stomach, the
gmall intestme (the duodenum, the jejunum, or the ileum) or the large intestme.  One slalled in the art
has available formulations that will not dissolve in the stomach, yet will release the material in the
duodenum or elsewhere in the mtestine. Preferably the release will avoid the deletenous effects of the
stomach environment, either by protection of the compound of the present invenhon, or by release of
the compomnd beyond the stomach environment, sach as in the miestine.
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To ensure full gastric resastance a costing impermeable to at least pH 5.0 1s espential.
Examples of the more common mert mgredients that are used as entenic coatings are cellulose acetate
tonmellitate (CAT), hydroxypropy hmethylcellulose phthalate (HPMCP) HPMCP 50, HPMCP 55
polyviny]l acetate phthalate (PYAP), Budragit L30D Aguateric, cellulose acetate phthalate (CAP)
Eudragit L, BEudmgit S and shellac These coatings may be used as mixed films

A coating or mixture of coatings can also be used on tablets winch are not mtended for
protection against the stomach. T'has can include sugar coatings, or coatmgs that make the tablet easier
to swallow Capsules may consist of a hard shell (such as gelatin) for delivery of dry therapeutic Le.
powder for liquid forms, a soft gelatin shell may be used. The shell matenal of cachets could be tinck
starch or other edible paper For pills lozenges molded tahlets or tablet tnturates most massing
techniques can be used.

The thexapentic can be mcluded m the formplation as fine multi-particulates m the form of
granules or pellets of particle mze about 1 mm. The formulation of the matenal for capsule
administration could also be as 8 powder hghtly compressed plugs or even as tablets. The thempeuhc
could be prepared by compression.

Colorants and flavormg agents may all be included. For example, the compound of the present
mvention may be formmlated (snch as by hiposome or omcrosphere encapeulation) and then further
contained within an edible product, such as a refngeruted beverage containing colorsnts and flavonng
agents

One may dilute or increase the volume of the thampeutic with an inert matenal. These
diluents could mclude carbohydrates especially manmitol, @ lactose. anhydrous Iactose, cellulose,
sucrose, modified dextrans and starch. Certam inorgamic salts may be also be used as fillers includmg
calcaum triphosphate, magnesium carbonste and sodium chlonde Some commercially available
diluents are Fast-Flo, Emdex, STA-Rx 1500 Emcompress and Avicell

Dusintegrants may be mclded mn the fornmiation of the therapeutic into a solid dosage form.
Matenials used as disintegrates include, but are not hnmted to starch, incloding the commercial
disintegrant based on starch, Explotab Sodium starch glycolate Amberiite, sodium
carboxymethylcellulose, ultramylopectin, sodium alginate, gelatin, orange peel, acid carboxymethyl
cellulose, natural sponge and bentonite may all be used. Another form of the disintegrants are the
msoluble cationic exchange resins Powdered gums may be used as dismtegrants and as binders and
these can include powdered gums such as agar Karaya or tagacanth. Algime acid and its sodium salt
are also useful as dismtegrants.

Binders may be nsed to hold the therapeutic agent together to form a hard tablet and inclode
materizls from natural products stach as acacia, tragacanth, starch and gelatin. Others mclude methy]
cellulose (MC), ethy] cellulose (EC) and cerboxymethyl cellulose (CMC) Polyvinyl pyrrolidone
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(PVP) and hydroxypropylmethyl cellulose (HPMC) could both be used in alcoholic solutions to
granulate the therapeuhc

An ant1 fnctional agent may be mcluded in the foxmulation of the therapeutic to prevent
sticking during the formmlation process. Lubricants may e used as a layer between the therapeutic
and the die wall, and these can mclude but are not hmited to steanc acid mncloding 1ts magnegium and
calcium saits, polytetrafluorcethylene (PTFE) hquid paraffin vegetable oils and waxes  Soluble
lubncants may also be used such as sodium lauryl sulfate, magnesium lauryl sulfate, polyethylene
glycol of venious molecular weights Carbowax 4000 and 6000

Ghdants that mght improve the flow properties of the drug during formnlation and to aid
rearrangement dunng compression might be added. The glidsmts may inclnde starch, tale, pyrogenic
sihca and hydrated silicoalunmoste.

To aad dissolution of the therapeunc into the ague-ous environment a surfactant might be added
as a wettmg agent. Surfactants may include amonic deter gents such as sodium lauryl sulfate dioctyl
sodium sulfosuccinate end dioctyl sodium sulfonate. Catx omic detergents mught be used and could
mclude benzalkomum chlonde or benzethormum chlonde: The hst of potential non-1omic detergents
that could be included mn the formulation as surfactants ere lanromacrogol 400 polyoxyl 40 stearate,
polyoxyethylene hydrogenated castor cal 10 50 and 60 glycerol monostearate, polysorbate 40. 60. 65
and 80 sucrose fatty acid ester methyl cellulose and carb oxymethyl celluloge. These surfactants could
be present m the formmulation of a compound of the preserat invention eather alone or as a mixture m
different ratios

Additives that potenhially enhance uptake of the compound of the present mvention are, for
mstance, the fatty acids oleic acid, Imoleic acid and hnolenic acid Controlled release oral forrmulation
may be desirable The drug could be incorporated mto an. 1nert matrix that permits release by either
diffusion or leaching mechamisms eg gumi Slowly degenarating matrices may also be icorparated
mto the formulahon Some enteric coatings also have a delayed release effect.

Another form of a controlled release of this therapeutic 18 by a method based on the Oros therapeutic
systemn (Alza Corp ), 1 e. the drug 15 enclosed mn a sermpermeable membrane which allows water to
enter and push drug out throngh a smgle emall openmg due to osmotic effects.

Other coatings may be used for the formulation "These mclude a variety of sugars that could
be applied 1n a coating pan  The therapeutic agent could also be given 1n a film-coated tablet and the
matenials used in this instance are divided into 2 groups. "The first are the non-entenc matenials and
include methyl cellulose, ethyl cellulose, hydroxyethyl ce 1lulose, metirylbydroxyethyl cellulose
hydroxypropyl cellulose, hydroxypropyl methyl cellulose sodium carboxy methyl cellulose,
providone and the polyethylene glycols The second growunp consists of the enteric materials that are
commonly esters of phthalic acad.
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A mix of materials maght be used to provide the Optimum film coating. Film coating may be
carried out 1n a pan-coater or m a fludized bed or by comapression coating.
Pulmonary Delivery

Also contemplated berein 18 pulmonary delivery of the compound of the present invention,
either alone or m a pharmaceutical compostion. The comnpound 18 delivered to the longs of a
mammal while mbelmg and traverses across the hmg epithelial hmng to the blood stream. Otber
reports of this mclude Adjei etal 1990 Pharmacsutical Research, 7 565-569 Adjeietal. 1990.
International Journal of Pharmaceutcs 63 135-144 (leuprohde acetate) Braguet etal. 1989 Journal
of Cardiovascular Pharmacology 13(suppl. 5) 143-146 (endothelin-1) Hubbard et al. 1989 Anmals of
Interna) Medicine, Vol. III, pp 206-212 (al- antitrypsin), Smmthetal 1989 J Clm. Invest. 84.1145-
1146 (a-1-protemase) Oswemetal 1990 Aerosohzaton of Protems™ Proceedings of Symposium
on Respiratory Drug Delivery II, Keystone, Colarado, March, (recombmant human growth hormone)-
Debsetal 1988 J Immumol 140-3482-3488 (interferon.~y and tumor necrosis factor alphs) and Platz
etal US Patent No. 5,284 656 (granulocyte colony stiomlatng factor) A method amd composition
for pulmonary delivery of drugs for systermc effect 1s described in U S Patent No. 5,451,569 issued
September 19 1995 to Wong et al

Contemplated for use m the practice of this mvenntion are a wide range of mechamical devices
designed for pulmonary dehvery of therapeutic products, including but not limited to nebulizers,
metered dose mhalers and powder mhalers all of wiich are familiar to those skilled in the art.

Some specific examples of commercially aveilable devices smitable for the practice of this
mvention are the Ulravent nebuhzer manufactured by Miallmckrodt, Inc.  St. Louis, Missoun. the
Acom I nebulizer manufactured by Marquest Medical PProducts Englewood, Colorado; the Ventolin
metered dose mhaler manufactured by Glaxo Inc  Reseaxch Triangle Park, North Carohna, and the
Spmhaler powder mhaler manufactured by Fisons Corp., Bedford, Massachusetts, to name only a few
All such devices require the use of formmlahons suitable For the dispensing of the compound of the
present mvention. Typically each formulation 15 specific to the type of device employed and may
mvolve the use of an appropnate propellant matenal, mn a ddition to the usual diluents, adjuvants and/or
carriers useful m therapy Also, the nse of liposomes, microcapsules or mcrospheres mclusion
complexes, or other types of carriers 1s contamplated. A chemmcally modified compound of the present
mvention may also be prepared in different formulations depending on the type of chemical
modification or the type of device employed.

Formulations suitable for use with a nebulizer exther jet or ultrasomc, will typically compnise
the compound of the present mvention dissolved in water at a concentration of about 0 1 to 25 mg of
compound per mL of solution. The formmlation may also nclude a buffer and a simple sugar (e.g for
stabilizatton and regulation of osmotic pressure) The nebulizer formulation may also contam a
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surfactant, to reduce or prevent surface induced aggragation of the compound cansed by atomzation of
the solution 1n formmg the aerosol

Formulztions for use with a metered-dose mhaler device wrill generally compnse a finely
drvided powder contaming the compound of the mvention suspended m a propellant with the ad of a
surfactant, The propellant may be any conventional matenal employed for this purpose, suchasa
chlorofluorocarbon, bydrochlorofluarocarbon, hydrofluorocarbon, or hydrocarban, including
tnchlorofluoromethane, dichlorodifluoromethane, dichlorotetrafluoroethanol and
11 1 2-tetrafluorcethane, or combmations thereof Switable surfactants include sorbatan trioleate and
soya lecithim  Olesc acd may also be useful as a surfactant

Formmlations for dispensmg from a powder inheler device ‘will comprise a finely divaded dry
powder contaimng the compound of the mvention, and may also mclude a bulking agent, such as
lactose, sorbitol sucrose, or manmitol m amounts which facilitate daspersal of the powder from the
device, e.g 50 to 90% by weight of the formmlation. The compourad of the present mventon should
most advantageously be prepared m particulate form with an average particle size of less than 10 mm
(or mcrons) most preferably 0.5 to 5 mm, for most effective dehivesry to the distal Iung
Nasa] Dehvery

Nasal delivery of the compound of the present invention 13 also conternplated. Nasal delivery
allows the passage of the compound to the blood stream directly afiter admunistering the therapeutic
product to the nose, without the necessity for deposition of the prociuct 1n the lung  Forrulations for
nasal delivery include those with dextran or cyclodextran.
Transdermal Delivery

Vanous and numerous methods are known mn the art for tra nsdermal administration of a drug,
e.g via a trangdermal patch have apphcations i the present mvention Transdermal patches are
described m for example, U S Patent No 5407 713 1ssued Apnl 1L 8 1995 to Rolandoetal US
Patent No. 5,352,456 1asued October 4 1994 to Fallon etal U S Patent No 5,332,213 issued August
9 1994 to DAngeloetal US Patent No 5,336,168 issued August 9 1994 to Sibahs U S Patent
No 5,290 561 1ssued March 1 1994 to Farhadieh et al. U.S Paterat No 5,254.346, issued®Ctober 19
1993 to Tuckeretal U S Patent No 5 164 189 issued November 17 1992 to Bergeretal US
Patent No. 5 163 899 issued November 17 1992 to Sibalis US Patent Nos 5 088 977 and 5 087,240
both 1ssued February 18 1992 to Sibalis U S Patent No. 5 008,110, 1ssued Apnl 16 1991 to Benecke
etal and US Patent No 4,921,475 issued May 1 1990 to Sibahs the disclosure of each of which 15
mcorporated herein by reference m 1t entirety

It can be readily appreciated that a transdermal routz of adoomistration may be enhanced by
use of a dermal penetration enhancer ¢ g such as enhancers described i U.S Patent No. 5 164,189
(sspra) U S Patent No. 5008 110 (supra) and U S Patent No. 4879 119 1ssued November 7 1989
to Aruga et al the dhsclosure of each of which 18 mcorporated hereiin by reference i its entrety
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Topical Ad ,

For topical admimstration, gels (water or alcohol based), creams or cintments contaming
compounds of the mvention may be used. Compounds of the mvention rnay also be meorporated 1n a
gel or matrix base for application m a patch, which would allow a controlled release of compound
through the transdermal barner
Rectal Admimistrats

Solid composthons for rectal admimstrabon include suppositorie:s formulated m accordance
with known methods and contammg the compound of the mvention.

Dosages

The percentage of active mgredient m the composition of the mv-ention may be varied, it bemg
necessary that 1t should constitute a proportion such that a suitable dosage shall be obtauned.
Obviously several umt dosage forms may be adrmnistered at about the same time. The dose employed
will be determuned by the phymician, and depends upon the desired therspeutic effect, the route of
administration and the duration of the treatment, and the condition of the patient. In the aduilt, the
doses are generally from about 0.001 to about 50, preferably about 0.001 to about 5 mg/kg body
weight per day by mhalaton, from about 0.01 to about 100, preferably 0.1 to 70, more especially 0.5 to
10 mg/kg body weight per day by oral admmmistration, and from about 0. 001 to about 10 preferably
001to1 mg/kg body weight pexr day by intravenous admumstration. In each particular case, the doses
will be determmed in accordance with the factors distinctive to the subject to be treated, such as age,
weight, gemeral state of health and other chamctenishcs which can influexace the efficacy of the
medicinal product.

Purthermore, the compommd acconding to the mveation may be aclmumstered as fraquently as
pecessary m order 1o obtain the desired therapeutic effect. Some patients may respond rapadly to a
hgher or lower dose and may find much weaker maintenance doses adecyuate. For other patients, it
may be necessary to bave long-term treatments at the rate of 1 to 4 doses per day in accordance with
the phymological requirements of each particular patient. Generally the active product may be
admimistared onally 1 to 4 times per day Of course, for some patients it will be necessary to prescribe
not more than one or two doses per day

Naturally a patient ;n whom admmustration of the compound of the present invention 18 an
effective therapeutic regumen 18 preferably a human, but can be any anirxal Thus, 28 can be readily
appreciated by one of ardinary skill i the art, the methods and pharmace-utical compositions of the
present mnvention are particularly surted to admmistration to any ammal particularly 2 mammal, and
inchuding, but by no means hmited to, domestic animals, such as faline or camne subjects farm
animals, such as but not hmited to bovine, squine, capnne, ovine. and porcine subjects, wild animals
(whether in the wild ar in a zoological garden) research animals, such as mice, rats, rabbats goats,
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gheep pigs dogs, cats etc avian species, such as chickens, turkeys songbirds, eic 2.e for veteninary
medical use
Prepamtory Details

The compound of formula I may be prepared by the application or adaptatiora of known
methods by which 15 meant methods used heretofore or described m the hterature, for example those
described by R.C.Larock in Comprebensive Organic Transformations VCH publishers, 1989 or as

In the reactions described heremafter it may be necessary to protect reactive functional groups.
for example, azmno groups to avoad their unwanted participation in the reactions  Comventional
protecting groups may be used 1 accordance with standard practice, for examples see T W Greene
and P GM Whats 1n "Protective Groups in Organic Chemmstry John Wiley and Sons, 1991
In particular the compound of formula I may be prepared as shown through Schemes I-TIL

For example, the compound of the present mnvention 18 an achiral compound whose
preparation 18 compnised of a convergent synthesis. Scheme I below shows the procedures that
culmunate 1n the preparation of armne 10. Scheme II below shows the procedures that culmunate in the
preparation of acid 16 Scheme IIT below shows the procedures that culmnate i the preparation of the
compound of formula 1, to yield the compound of formula I 1n a two-step sequence. "The preparation of
10, 16 and the compound of formmula I of the present invention are discussed in turn below

Compound 2 13 converted to compound 3 by protecting the amuno group with an amno
protecting agent, such as 1,2-bas(chlorodimethylsilyl)ethane, in the presence of a textiary amune, such
as tricthylatune, 1n a surtable inert solvent, such as dichloromethane, to yield protected compound 3

Compomnd 3 15 converted to compound 5 by alkylabng compound 4 using compound 3 under
alkylating conditions comprising a strong base, such as n-butyllithhum, 1 a suitable aprotic solvent,
such as tetahydrofuran to yield the hydroxyl denvative compound 5

Compound 5 1s converted to compound 6 by deprotecting the armno group thereof with a
deprotecting agent, such as a strong margamec acid such as phosphoric acid, 1 the pxresence of an inert
solvent, such as heptane, to yield deprotected compound 6.

Compound 6 15 converted to compound 7 by dehydrating, using an strong m orgamic acid, such
as phosphoric acid, and subsequent neutrahzing the product using a strong morgamic base, such as
aqueous sodium hydroxide to yield the dehydrated compound 7

Compound 7 is converted to compound 8 by protecting the ammmo groap with an ammo
protecting agent, such as boc anhydnde, m a muxed agueous/organic solvent system, wherem the
argamc solvent is a polar orgamic solvent such as methanol nsing a sirong morganic base, such as
agueous sodinm hydroxide to yield boc-protected compound 8
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Compound 8 is converted to compound 9 by hydrogenatmg using a reducing ageat, suich as
palladium hydroxide on carbon (20%) in 2 mixed solvent system, such as methanolic acetic acid to
yield the deprotected piperidine salt, compound 9

Compound 9 15 converted to 1ts free base form, compound 10. by neutralizing using & strong
morganic base, such as aqueons sodium hydroxide, to yield final compound 10

Carbon disulfide is converted to compound 11 by acylating using the acylatmg agent propyl
chloroformate m the presence of a strong norganic base, such as potassium hydroxide, in n-propanol
to yield compormd 11

Compound 11 is converted to compound 12 by alkylating acetone with compound 11 in the
presence of a strong base such as sodium hydride to yield alkylated compound 12.

Compound 12 18 converted to compound 13 by alkylating compound 12 with a-bromo rnethyl
acetate m the presence of a tertiary armne such as triethylamne to yield the alkylated compoond 13

Compound 13 15 converted to compound 14 by cyclizang under strong base conditions, swich as
sodium methoxide, m the presence of a probc orgamic solvent such as methanol to yield the cy chzed
compound 14.

Compound 14 1s converted to compound 15 by brominating in an inert organic solvent, sxich as
trichloromethane or a TBME/heptane mixture, to yield the brominated compound 15

Compound 15 18 converted to compound 16 by hydrolyzing usmg a strong imorganic bases
such as hithium hydroxade.

Compound 16 15 converted to compound 17 by coupling with compound 10 using a couphng
agent, such as TPTU/HOBT or EDC, in the presence of an inert solvent, such ag dichloromethane. and
a terhary amme such as dusopropyl ethylarmne under anhydrous conditions to yield the coupled
compound 17

Compound 17 18 converted to compound 1 by deprotecting under strong acid conihons  such
as hydrochlonc acid m the presence of a polar orgamic solvent, such as dioxane, to yeld the
deprotected compound L
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The compound of the present immvention 18 bagic. and such compound 18 useful in the form of
the free base or 1n the form of a pharmaceutically acceptable acid addition salt thereof

Acid addition zalts may be a more convement form for use. and 1 practice. use of the salt
form inberently amounts to use of the free base form. The acids which can be used to prepare the acad
addition salts mclude preferably those which produce, when combined with the free base,
pharmaceutically acceptable salts, that 18 salts whose amons are non toxac to the patient in
pharmaceutical doges of the salts, 30 that the beneficial mhibitory effects inherent m the free base are
not vitiated by side effects ascribable to the anions Although pharmaceutically acceptable salts of said
basic campound 1s preferred, all acid addrhon salts are ueeful as sources of the free base form even if
the particular salt, per se, 1 desired only as an mtermediate product as for example, when the salt 13
formed only for purposes of purification and 1dentification, or when 1t is used as mtermediate m
prepanng a pharmaceutically acceptable salt by ion exchange procedures  Pharmaceutically acceptable
salts within the scope of the invention include those derived from mineral acids and argamic acids and
mclude hydrohalides e.g hydrochlonde and hydrobromude, sulfates phosphates. mitrates, sulfamates.
acetates citrates lactates, tartrates malonates oxalates, salicylates propionates succinates, fumarates
maleates methylene-bis-b- hydroxynaphthoates, benzoates tosylates. gentisates, 1sethionates,
d1 p-toluoyltartrates, methanesulfonates, ethanegulfonates benzenesulfonates p-toluenesnifonates
cyclohexylsulfamates and quinates. A more particular salt 1s salt of the compound of formmula I is the
hydrochloride salt.

As well as being useful in stzself as an active compound, salts of the compound of the invention
are useful for the purposes of punfication of the compound for example by explotation of the
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solubihity differences between the galts and the parent compound, side products and/or starting
matenals by tachniques well known to those skilled m the art.

According to a further feature of the invention, the acid addition salt of the compound of this
invention may be prepared by reaction of the free base with the appropriate acid, by the applicahion or
adaptation of inown methods For example, the acid addition salts of the compound of this invention
may be prepared either by dissolving the free base in water or aqueous alcohol solution or ather
suttable solvents contmning the appropriate acid and isolating the salt by evaporatmg the solution, or
by reacting the free base and acid in an organic solvent, mn whach case the salt separates directly or can
be obtained by concentration of the solution

The acyd addition salts of the compound of this mvention can be regenerated from the salts by
the application or adaptation of known methods. For exampie, the parent compound of the mvention
can be regencrated from thesr acid addition satts by treatment with an alkah, e.g. aqueons sodium
ncarbonate solution or aqueoas ammonia solubon.

The starting materials and mtermediates may be prepared by the apphcation ar adaptaton of
Imown methods, for example methods as described m the Reference Examples or their obvioos
chermical equivalents

The present invention 1s also directed to some mtermediates 1 the above schemes and, as
such, the processes described herem for therr preparation constitute further features of the present
mvention
Examples

The present invention may be better understood by reference to the followmg non-lmmting
Examples, which are provided as exemplary of the mvenhon. The following examples are presented
arder to more fully illustrate parhicular embodiments of the mvention. They should 1n no way be
construed, however as hrmting the broad scope of the mvention.

In the nuclear magnetic resonance spectra (NMR) reported infra, the chermcal shifts are
expressed m ppm relative to tetramethylsilane. Abbreviations have the following significances br =
broad, dd = double doublet, 8 = singlet; m = multiplet.

EXAMPLE 1
Step 1 Preparation of 1(3-Bromo-4-fluoro-benzyl)-2,2.5.5-tetramethyl-{1,2.5) azadisilolidine
(Compound 3)

110 g (0.46 mwol) of 3-bromo-4-fluaro-benzylamine hydrochlonde (2) 15 suspended in 900 mL
of methylene chlonde m a 2-L, three-neck, round-bottom flask equipped with N, bianket, Teflon-
coated thermocouple temperatore sensor end mechamical stunng and cooled to ~5°C m an 1ce bath. A
total of 144 g (1.42 mol, 3 1 equv d=07) is added resnlting m & thick suspenmon. A solution of 1,2-
bs (chlorodmmethylsilyl) ethane (100 g, 0.46 mol) m 250 mL of methylene chlonide 15 then added
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drop-wise over 1.5 hours while mamtammg the temp=rature of the reaction muxture between 5 and
8°C The muxture is shrred for 30 mm and then warmed up to room temperature. The triethylarmne
hydrochlonde suspension 18 filtered off The filtrate 13 concentrated m vacuo (40°C, <50 mbar) 1L of
pentane 1 added and additbonal EtyN x HCI preciprtate that formed is filtered off. The procedure is
repeated with another 1 L of pentane. The filtrate 15 concentrated 1 vacuo (40°C, <5 mbar) to a
colorless liqmd that solidifies upon coolmg to give 159 g (~100%) of compound 3 as a white
crystallne sohd

Completion of the reaction should be momtored using 1H NMR to msure that any
remainmg starting matenal 2 and triethylamine hydrochlonde s essentially absent as they consume n
butyl hthiom in the subsequent step thereby resulting m a lower reaction yield.

Step 2. Preparshon of 1-Benzyl-4-[2-fluoro-542,2,5,5 tetramethyl [1,2,5]-azadisilohdin-1 ylmethyl)
phenyl] pipendin-4-ol (Compound 5)

A solution of compound 3 (159 g 0.4574 mol) in 1.5 L. of anhydrous THF 1s placed ma S L,
three-neck, round-bottom flask equipped with N, blanket, Teflon-coated thermocouple temperature
sensor and mechamcal sturing and 18 cooled to 75°C. To this stured solution 15 added drop-wise a
2.5 M solution of n butyl Ithyum (192 ml 0.48 mol, 1 05 equuv ) over about 1 hour while mamtaimng
the reaction muxture temperatore between —72°C to -75°C. After 30 nun a solution of 1-benzyl-4-
ppendone (Compound 4 882 g, 0.47 mol 1 02 equav ) mn anhydrous THF (350 mL + 50 ml. rnse) 15
added drop-wise over | h whils mamtaining the reaction temperature below 70°C. After stiming for
20 min at -70°C to ~75°C, 200 mL of methanol is added to the reaction mixture (color changes from
orange to yellow) then the mixture 15 allowed to warm to room temperatare. The reaction solution 15
concentrated 1n vacuo (50°C) to give 295 g of brown o1l compotmd 5

Step3 Preparation of 4-(5-Aminomethyl-2-fluorcphenyl) 1-benzylpipendin-4-ol (phosphate salt)
(Compound 6)

The crude compound 5 (~295 g) 18 diluted with 1 L. of methylene chlonide and transferred to a
3 L, three-neck, round-bottom flask equipped with Teflon-coated thermocouple temperature sensor
and mechanical stirnng. To this solution 15 slowly added 53 g of 85% HyPO, (1 equiv ) while sturmg
(exothermic) and the mixture is concentrated 1n vacuo (40°C). 1 L of methylene chlonde 15 added and
the maxture 18 concentrated m vacuo (40°C, 1 mber) to yellow foam, which 15 then siurned 1 1 L of
beptane. The solid 15 formed and 1solated by filtration. The tan sohd 18 dnied to give 190 g of the
compound 6 MS m/z 315 (M+H) found.

Step 4 Preparation of 3-(1-benzyl-1,2,3 6-tetrahydro-pyndm-4-yl)-4-fluoro-benzylamme
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(Compound 7)

A total of 190 g of the dried compound 6 1s transferred to 2-L,, three-neck, romd-bottom flask
equipped with Teflon-coated thermocouple temperature sensor and mechanical strring. A total of 600
mL of 85% H,PO, is added. The resulting suspension 12 gradually heated to 100°C while stirmg. The
reaction 1s monitored by HPLC for the reaction completion (typically 2 to 3 hours). Once the reaction
completed, the reaction solution is cooled to room temperature, and diluted with 800 mL of water The
aqueous layer 1s washed with ether (2 x 200 mL). The aqueous layer 15 then neutralized with 50% ag
NaOH to pH > 9 while mamtaming temperature below 30 °C. This agueous solution 15 a very
concenimted buffer systemn m which the pH remams unchanged at arcund 7-8 till the neutralization
pomt 12 reached. Confirmation for complete neutralizahon 15 effected by adding a few drops of base to
a smalil sample of the supematant hiquid to nsure that no additional precipitation 18 observed. A large
amount of salt preciprtated out. The muxture 1s fikkered and the solid is rinsed with DCM (methylene
dichlonde) (approxmmate 3 L) and 2 L of water The arganic layer (bottom) is separated and washed
with water (2 x 1 L) The organic solution 18 concentrated 1n vacuo (40°C) to give 107 g of brown oil,
compound 7 MS m/z 297 (M+H) found

Step 5 Preparation of [3-(1 Benzyl-1 2,3 6-tetralvydropyridin-4-yl)-4-fluoro-benzyl] carbamic acid
tert-butyl ester (Compound 8)

To a 2-L, three-neck, round bottom flask equipped with Teflon-coated thermocouple
temnperature sensor and mechamcal stirring is added 50 g of compound 7 and a solution of methancl
(800 mL) and water (400 mL) 36 8 g of BOC anbydnde and 2 mL of 50% NaOH are added and the
mixture 15 sttred st room temperature. The product 1s precipitated out of the solution after 2 hours
stunng. If the Boc product doesn t precapitate, decant the top aqueous layer and add n-heptane to the
ail to sohdchify the product. The mixture is stirred overnight at room temperature. The solid 18 isolated
by filtration and slumied m 1.05 L of MeOB/water (2.1 by volume) for 4 hours, then 1s0lated by
filtration and dnied for 4 days to grve 40 g (overall yield 15 sbout 35% to 43% from compound 3) of
compound 8 as a light yellow sohd Punty 96.3% by HPLC MS m/z 397 (M+H) 398 (M+2H)

Step 6 Preparation of 6 (4-Fluoro-3-piperidin-4-yl-benzyl) carbamuc acad tert-butyl ester acetate salt
(Compound 9)

64 g (016 mol) of compound 8, 6.4 g of palladium hydroxide/C 20% 19 5 g (2 eqmv ) of
glacial acetic acid and 250 mL of methanol are charged to a 1-L hydrogenation vessel The reaction
mixture vessel 15 purged (Na/vacuum, 3 times) thea filled H; to 40 psi and shook overmght at room
temperatire. The catalyst is filtered off and the filtrate is concentrated in vacuo (40°C) to yield an ail.
200 mL of wsopropyl ether 15 added and stnred avernight. A whate golid, which precipitates out, is
filtered, rinsed with 1sopropy! ether and dried to give 53 5 g of white sohd with 95.4 % punity by
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HPLC. The sohd 18 slurmed in 500 mL of MTBE for 5 hours, then 1solated by filtration, and slumed
agam m 500 ml. of MTBE overmight. The sohd 18 130lated by filimtion and dried to afford 513 g
(86.3%) wiute solid of the acetate salt of compound 9 Elemental analysis Calculated for
C17H25FN202 C,6194 H,793 N 7.6 Found. C,620 H,817 N 749 KF 0.34% water
HPLC: R, 9 14 mm, punty 97 % by AUC. MS mvz 309 (M+H), 310 (M+2H)

Step 7 Prepamation of (4-Fluoro-3-pipendin-4-yl-benzyl) carbarmc acid tert-buty] estex
(Compound 10)

The acetate sait of compound 9 (51 g) 18 dissolved m 400 mL of water and the pH 15 adjusted
to 5 with 2N HCl The aquecus solution 18 wagshed with ether (2 x 200 mL) The aqueous layer 18
neutrahzed to pH > 12 with 50% aq NaOH. snd extracted with ether (2 x 300 mL) The organic Iayer
is washed with water and dried over Na2SO4 and then concentrated 10 0zl  To the oil 15 added 200 mL
of n-pentans and shrred for 3 hours. The product solid 15 180lated by filtratton, washed with n-pentane,
and dnied at room temperature under house vacuum for 24 h to afford 42 g of compound 10 (98%) as a
white solid. MS (ESI) m/z 309 (M -+ H). Elementsl analysis. Calculated for C17H2SEN202. C,
6621 H,817 N 908 Found without correction for water C, 6430- H,864 N 877 KF 257%
water HPLC R, 9 16 mun, purity 98 1 % by AUC.

Note If the punty of the acetate salt compound 9 18 less than 95% by HPLC, a solution of n-pentane
and ether (up to 1.1 by vohnne) can be used to solidify the product (free base) from o1l instead of only
n-pentane. The product 18 very soluble m ether so if more ether 18 used, then more product will be lost,
thereby resulting in a lower yzeld.

EXAMPLE 2
Step 1 Preparation of his(propoaxythiocarbony1) sulfide (compound 11)

84 2 p power potassivm hydroxade (1 27 mol) 18 added to 530 mL n-propanol placed in a
three-necked round bottom flask equipped with a mzchamical stirrer and a cooling bath at room
temperature. 80 mL carbon dasulfide (1 33 mol) is then added to the solution via a pressure-equalized
additronal fonnel dropwise over 1 hour The strmng 18 continued for 3 hoors. 200 mL water 15 added.
73.5 g (0 6 mol) of propyl chloroformate is added in neat form dropwise via a pressure-equahzed
additional funnel The mixture is stred at room temperature overnight. The mixture is then diluted
with 400 mL heptane The agueons layer 1s extracted with 100 ml. heptane twice. The combined
organic layer is washed with 100 mL water, 100 mL brne, then dried over potassnum carbonate and
evaporated. The residual propanol is further removed by hugh vactum distillation to obtamn a clear
yellow hqmd. 10 g of the clear yellow liquud 15 dissolved in 10 g of heptane and purified by silica gel
chromatography elutmg with heptane to obtzmn 8 35 g of compound 11 (41 % y1eld)
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Step 2. Preparation of 3-oxo-thiobutyric acid O-propyl ester (Compound 12)

1 82 g (45 mmol) sodium hydnide 15 suspended m 40 mL toluene. To thns suspension 18 added
a solution of 1 74 g (30 mmol) acetone and 4 76 g (20 mmol) compound 11 m 10 mL toluene at 40°C
with stirning. The reaction 15 mitiated by mtrodocmg small amount of potagsium hydnde. When domg
s0, bubbles evolve and the color of the reachon mixture changes from yellow to orange. The reaction
mixtuare 15 strrred at 40°C for one hour and then cooled to 0°C m an ice-water bath. The reaction
mixture is then poured into a beaker contemnmg 11 mL 4N HCI, ice and 150 mL cther The orgamc
Iayer 18 separated and concentrated. The crude product 1s purified by sihica gel chromatography
eluting with 5% ethyl acetate n heptane to obtain 3-oxo-thiobutync acid O-propyl ester (compound
12)

Step 3. Preparation of (3-0xo-1-propoxy-but-1-enylsulfanyl)-acetic acid methyl ester (Compound 13)

Compownd 12 is then dissolved 1 40 mL. DMF and cooled to 0°C. To this solution i3 added
4 6 g a-bromo methy] acetate m 5 mL DMF and 5 2 ml. of triethylamme A white precipitate 1s
formed mstantly ‘Tins suspension is stured at 0°C for 2 hours. and then 15 poured mio etherfice-water
The organic layer 15 separated and concentrated. The crude product 15 purified by sihca gel
chromatography and then 15 eluted with 3 % methanal m DCM to obtam 2.61 g of compound 13 (56%
yield for two steps)

Step 4. Prepamation of 3-methyl 5 propoxy-tinophene-2-carboxyhe acid methyl ester (compound 14)

A muxture of 2.61 g (11.24) compouand 13 and 2 ml. 0.5M sodiom methoxide/methanol m 40
mL methanol is heated at 70-73°C for 40 mm. The mixtare 15 then poured into ethepfice-water The
organic layer 18 separated and concentrated. The crude product 18 purified by silica gel
chromatography eluting with DCM to obtam 1 85 g (76 8 yield) of compound 14

Step S Preparation of 4-bromo-3-methyl-5 propoxy-thmophene-2-carboxylic acid methyl ester
(compound 15)

To a solution of 1 22 g (5 7 mmol) compound 14 in 20 mL trichloromethane 15 added 11ml
0.55M bromine/tnchioromethane at 0°C. and stirred for 10 rmn. The rmxture 1s quenched with sodinm
sulfite aqueous solution, and extracted with DCM. The orgamic layer is separated and concentrated.
The crude product 1s purified by potassium carbonate-silica gel pad and rmsed with DCM to obtatn
167 g (100% y1eld) of compound 15

Step 6: Prepantion of 4-bromo-3-methyl-5-propoxy-thiophens-2-carboxylic acad (compound 16)
To a solution of 1 67 g of compound 15 (5 70 mmol) 1n 27 mL dioxane is added 10 mL of 2M
LiOH/water and 9 ml, water The mixture is stirred at room temperature for 4 hours  The mixture 15
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then diluted with 10 ml. water and extracted with 10 mlL ether twice. The aqueocus solution 1s cooled 1n
an ice-water bath and acidified with 4M HCl The whate sohd 1s collected by snction filtration to

provide 1 28 g (80 5% yield) of compound 16.

EXAMFIE 3

Step 1 Preparation of {3-{1-(4-bromo 3-methyl-5-propoxy-thiophene-2-carbonyl)-piperidin-4-yI]-4-
fluaro-benzyl }-carbamme acad tert-buty] ester (compound 17)

To a solution of 170 mg compound 16 (0.61 mmal) in 25 mL DCM under N, 15 added 170 mg
TPTU (0.61 mmol) and 80 mg 1-hydroxy-1H-benzoinazole (HOBt) (0 61 mmol) The maxture 15
stured for 3 mmutes To the muxture 15 then added a solution of 200 mg (0.65 mmol) of compound 10
m 5 mL DCM and 0 3 mL dusopropyl ethylamine (1 2 mmol). The muxture 15 stirred at room
temperature for 24 hours. The mixture 1s then washed with 20 mL water dned over anhydrons sodium
sulfate and concentrated. The oil crude 15 punfied by sihca gel chromatogmphy elutng wath 3%
methanol m DCM to obtam 0.3 g (86.5% yield) of compound 17

IHNMR [CDCl3) 5 (TMS) 7 14-7 04 (m, 2H), 6 95 (dd. H) 4 82 (br s, H) 4.38 (brd 2H) 4.23 (4
2H) 405 (t 2H), 3 17-295 (m, 3H), 2.21 (s, 3H) 192-1 59 (m, 6H) 1.4 (s, 9H), 105 (¢, 3H)
MS(ESH) 569 (M*+1)

Step 2. Preparation of [4-(5-ammnamethy] 2-fluoro-phenyl) pipendin-1 yl](4-bromo-3-methyl 5
propoxy-thiophen 2-yl) methenone hydrochlaride (compound I)

A solution of 0 25 g compound 17 (0.44 mmol) m 8 mL. 4M HCl/dioxane under mtrogen 18
stired at room temperature for 3 hours The solution 18 diluted wath 30 mL ether and stured for 5 min.
The hiquad 15 decanted from the sohd The solid 15 waghed with 30 mL ether and the hqud 15 decanted
agamn The sohd 15 then dissolved m 3% methanol in DCM and purified by silica gel chromatography
chiting with 3% to 10% methanol n DCM. Compound I, 0 19 g (86.4% y:eld) is obtamed as an
amarphous solid by removing the solvent fraom combined pure fractions of the product by evaporaton
The product 15 an amorphous glass

1H NMR [CDCl3] § (TMS) 8 62 (brs 3H) 753 743 (mm, H) 7.36-7 26 (m, H) 697(dd H) 422 (br

d, 2H) 418-399(m,4H) 316-2.90 (m, 3H), 217 (s, 3H) 2.00-1 60 (m, 6H) 102 (t, 3H)
MS(ESI+) 469 (M*t+1) 100% purty by LC/MS (UV 220 nm and total 10n count)

-3 -
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BIOLOGICAL ACTIVITY
The properties of the compound of the present invention are demonstrated by 1) its B-
Tryptase Inhibitory Potency (ICx and K; values), and 2) its activity as measured in the Guinea Pig
Model of Arway Hyperreactivity (Oral EDy)

IN VITRO TEST PROCEDURE

As all the actions of tryptase, as described in the background section, are dependent on its
catalytic activity then compounds that mhibrt 1ts catalytic activity will potentially inhibit the actions of
tryptase. Inhibation of this catalytic activity may be measured by the in vitro enzyms assay and the
cellular agsay

Tryptase mhibition activity 18 confirmed using esther isolated human hmg tryptase or
recombinant homan P tryptase expressed in yeast cells. Essentially equivalent results are obtamed
osing 1solated native enzyme or the expressed enzyme. The assay procedure employs a 96 well
microplate (Costar 3590) usmg L-pyroglutamyl-L-prolyl-L-argimine-para-nitroanihide (S2366
Quadratech) as substrate (essentially ag descnibed by McRuen ez. a! Biochem Pharm, 1996, 52, pages
331-340) Assays arc performed at room temperature using 0 SmM substrate (2 x K) and the
mcroplate 15 read on a microplate reader (Beckman Biomek Plate reader) at 405 nm wavelength.

50 mM Tnis (pH 8 2) 100 mM NaCl, 0.05% Tween 20, 50 pg/mL heparin.
Substrate
$2366 (Stock solutions of 2.5 mM)
Enzyme
Purified recombinant beta Tryptase Stocks of 310 pg/mlL.
Protocol (Single point detenninatio
e Add 60 pL of diluted substrate (final concentration of 500 pM in assay buffer) to each well
s Add compound m dupheates final concentration of 20 pM, volums 20 pl.
s  Add enzyme at a final concentration of 50 ng/mL m a volume of 20 uL.
o Total volume for each well 13 100 plL,
o  Agitate briefly to mux and mcubate at room temp 1n the dark for 30 munutes
e Read absorbencies at 405 nM

Each plate has the fallowing controls
Totals 60 uL of substrate, 20 L, of buffer (with 0.2% final concentration of DMSO),
20 pL of enzyme

Non-specific 60 L of substrate, 40 L of buffer (with 0.2 DMSO)
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Totals 60 pL of substrate. 20 pl of buffer (No DMSQ) 20 pL of enzyme
Nom-specific 60 pL of substrate, 40 uL of buffer (No DMSO)
Protocol (IC, and K defegpunation)

The protocol 1s essentially the same as above except that the compound 15 added 1n deplicates
at the followmg final concentrations. 0.01 003 0.1 03 1 3 10 pM (All dilntions carried out
manually) For every assay whether single pomt or ICs determination, a standard compound 1s used
to denive ICy for companson. From the ICy value the K; can be calculated using the followmng
formula K, = ICx/(1 + [Substrate/K,)

The -Tryptase inhibitory potency for the compound of formula I 18 ICs, and K values of 76
nM and 15 nM respectively

IN VIVO TEST PROCEDURE
Assay protocol.

Sensitization and drug treatment. Male Hartley guinea pigs (225 250 g) are sensitized with
ovalbumun (0.5 mL of 1% solution, 1p and 8.c) Onday 4 anmmals receaved a booster injection (1 p.)
of 0.5 mL of 1% ovalbumm. On day 21 animals are orally dosed (2mL/kg) with eather velncle (0 5%
methylcellulose/0 2% Tween 80) or test compound 2 hours prior to antigen challenge. Thirty minutes
before antigen challenge the animals are also mjected with mepyramne (30 mg/kg 1 p.) to prevent
anaphylactic collapse Animals are then exposed for 5 minutes to an aerosol of esther saline (control
ammals) or 1% ovalbumin usmg a deVilbiss Ultraneb nebulizer

AHR measurement. Eighteen to twenty four hours after challenge, ammals are anesthetized
with a combmation of ketamme (133 mg/kg) and xylazane (24 mg/kg) given imntramuscularly
surgically prepared and then mounted mn a whole tody plethysmograph for lung function measurement.
Animnls are connected to Ugo-Basile ventilators delivening a tidal volume of 1 mL/100g at a rate of 50
breaths/minute via a tracheal cannuola. The jugular vem 15 also cannulated for hustarmne challenge. A
water filled esophageal cannula 15 placed such that transpulmonary pressure 18 recordable.  Transpul-
monary pressure 15 measured as the difference between the tracheal and esophageal camulas usmg a
differential pressure transducer The volume, anrflow and transpulmonery pressure signals are
momitored using & pulmonary analys:s system (Buxco XA software) and used to calculate pulmonary
resistance (crn HyO/ml/s) and dynamc comphisnce (mL/cm H;0) Airway resistance and dynamic
compliance are computed on a breath by breath basis Histarmme 15 administered mtravenously and
reactivity to mcreasng concentrations (0 3 20 pg/kg) assessed. EDy s are estimated from the area
under the curve (AUC) values derived from the mdividual nstarmne dose-response curves
Plasma and long drug levels

Plasma and lung compound levels are determmmed 1n satelhte groups. Three to four guinea pigs
from each of the experimental-drug treatment groups are used for the determmation of drug levels At
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the indicated time pomt, (either 2-or 24 hours after dosing) animals are euthamzed, and I mL blood
samples are obtamed by cardiac puncture and collected mto heparin-coated gyringes contammng 20 pl.
(per 1 mL of blood) of a 5 mM hydralazine solotion. Plasma 1s separated from the cellular component
of the blood by centrifugation, and stored at -20°C unt] asgayed. Lung samples are dissected free of
comnective tissues, blotted dry weighed and stored m 20 mL vials contammg 5 mL of a 5 mM
hydralazine soluhion m saline. The frozen plasina samples are then transfesred on dry ice to the Pilot
PK group for compound lsvels determination.

Results,

Efficacy of compound 1 1s profiled on Axrway Hyperresponsiveness (AHR) to histarmne m
sensitized guinea pigs, via aral route. Compound I has no effect on basal airway resistance or basal
dynamc lung compliance.

Senmtization and single challenge with ovalbummn resulis m an increase m bronchial reactrvity
to histamine as denoted by a leftward shift i the dose-response curve of the spasmogen and also by a
mignificant increase 1 the area under ths curve (AUC) for both arrway resistance and lung complhance:
Absolute values represent an increase m airwey resistance and a decrease 1 Jung comphance.

Upon oral dosmg, 2 hours prnior to ovalbumin challenge. compound I significantly protects
against antigen-stimulated AHR to histamine with an EDy = 0 1 mg/kg as measured by airway
resistance and dynamc lung comphance.

In separate animals, compound I levels are measured m bronchoalveaolar lavage flud (BAL),
lung and plasma, 2 hours after compound dosing (1mg/kg, p 0.) There is an appreciable amount of
compound 1 1 target organs such lung and BAL (not taking mto account dilution factor for BAL)
Plasma compound levels are detected at 2 mmch lower level

In satellite animals compound I levels in both lung and plasma, are also measured 24 hours
after dosmg, While no plasma could be detected, there 18, however a dose-dependent appreciable
amount of compound I detected 1n gumea pig lumg 24 bours after dosing. Compound I 15 aleo shown
to possess a long duration of achon with an average EDy, of 0.4 mg/kg when dosed 24 hours prior to
antigen challenge. This long duration of action 18 mn agreement with 1ts extended long exposure.

The oral data of the compound of the present invention in the gumea pig model of airway
hyperresponsiveness clearly shows that the compound exhibits tryptase inhibition activity
Consequently the compound of the present invention readily has application as a pharmaceuntical for
treatmng a wide vanety of tryptase related conditions, and naturally m methods for treating such
condihons in a patient.

The present invention is not to be lumited m scope by the specific exnbodiments describe
berem. Indeed, various modifications of the mvention in addition to those described heremn will
become apparent to those skilled m the art from the foregomg description and the accompanymg
figores. Such mod:ifications are mtended to fall withm the scope of the appended claims
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Vanous publications are cited herein, the disclosures of which are incorparated by reference 1n
thesr entireties.
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WHAT IS CLAIMED IS
1 A compound of formula L

F
HN r
N I N A~V
S 0
o]
o

or a prodrug, pharmaceutically acceptable salt, or solvate thereof

2 The compound of Claum 1 as a pharmaceutically acceptable salt thereof

3 The compound of Claim 2 wherein the pharmaceutically acceptable salt 15 &

hydrochlonde.

4 A method for treating & patient suffering from, or subject to, a physiological condition m
need of amelioration of an mhibitor of tryptase comprising administering to the patient a
therapeutically effective amount of the compound of Claim 1

5 The method of Claim 4 wherein the physiological condition 18 selected from the group
consistmg of inflammatory disease a disease of jomt cartilage destruction ocular conjunctivitis, vexrnal
conpumctivitis inflammatory bowel discase, asthma, allergic rhinitis, mterstitial lung disease, fibrosis,
sceleroderma, palmonary fibroms. hiver crhosis myocardial fibrosis, neurofibroma, hypertrophac scar
dermatological condition, condition related to atherosclerotic plaque rupture, periodontal disease,
diabetic retmopathy tumar growth, anaphylaxis muitiple scleroms, peptic uicer and syncytial viral
infection.

6. The method of Clatm 5 wherein the physiological condition is mflammatory disease.

7 The method of Claxm 6 wherem the inflammatory disease 18 jomt inflammaton arthritis,
rheumnatoid arthritis, thenmatod spondyhtis, gouty arthntis, traumatic arttmibs, rubella arthnts,
psoriatic arthritis, or osteoarthritis

8 The method of Clamn 5 wherem the physiclogical condition 138 COPD

9 The method of Clatm 5 wherem the physiclogical condition 18 COPD exacerbations.

10 The method of Claim 5 wherem the physiclogical condihion 15 a dermatological condition

11 The method of Claum 10 wherein the dermatological condrtion 18 atopic dermatitis or

12, The method of Claym 5 wherem the physiological condition is related to atherosclerotic
plaque rupture.
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13 The method of Claim 12, wherein the atherosclerotic plaque rupture 18 consequent to
myocardial infarction. stroke, or angina.

14 A method for treating a patient suffering from asthma, compnsing admumstermg to the
patient a combmnation of a therapeutically effective amount of a compound of Claim 1 and a second
compound selected from the gronp conmsting of a beta andrenergic agomst, anticholinergic. ants
mflammetory cortxcosterod, and enh mflammeatory agent.

15 The method of Claim 4 wherein the administermg 18 guch that the compound of Clamm 1 1s
preferentially distnbuted to lung tsgue versus plasma.

16 A pharmaceutical composition compnising a therapeutically effective amount of a
compound of Claum 1 and a pharmaceutically acceptable camer thereof

17 A pharmacentical composition comprsing 8 comxpoind of Claim 1 and a therapentically
effecive amount of a second compound selected from the gronp consistmg of a beta andrenergic
agomst, anhchohnergic anb-mflammatory corhicosteroud, and anti inflamimnatory agent, and a
pharmaceuncally acceptable camer

18 The pharmaceutical composition of Clarm 17 wheremn the second compound 15 2 beta
andrenergic agonist.

19 The pharmaceutical composition of Claim 18, wherem the beta andrenergic agomst 1s
selected from albuterol terbutalme, formoterol, fencterol, or prenaline.

20 The pharmaceutical composihon of Claim 17 wherein the second compound 15 an
antichohmergic

21 The pharmaceutical compositton of Claum 20 wherein the antichohinergic 1s 1pratropium
bromide.

22 The pharmaceutical composition of Claim 17 wherein the second compound 18 an
anti-mflammatory corticosterond.

23 The pharmaceutical composihon of Claim 22, wheremn the anti-inflammatory corticostermd
18 selected from beclomethasone dipropionate, tnamsmolone acetomde, fluntsohide or dexamethasone.
24 The pharmaceutical composition of Claxm 17 wherein the second compound 15 an
ant-mflammatory agent.

25 The pharmaceutical cornposition of Claim 24, wherem the anti-inflammatory agent 18 sodium
cromoglycate or nedocroml sodium.

26.  The pharmaceuhcal composition of Claum 17 wherein the second compound 15 a
pheomaceutically acceptable camer thereof
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o un profirmaco farmacéuticamente aceptable o solvato de dicho compuesto

Ademés la presente invencién se refiere a una composicién farmacéutica que comprende
una cantidad farmacéuticamente eficaz del compuesto de férmula I, y un vehiculo
farmacéuticamente aceptable

Ademis la presente mmvencién se refiere al uso de un compuesto de férmula I como
inhibidor de triptasa, que comprende introducir el compuesto en una composicién que
comprende triptasa. Ademés la presente invencién se refiere al uso de un compuesto de
férmula [ para tratar a un paciente que padece o propenso a padecer una afeccidn
fisiolégica que necesita la mejora de un inhibidor de triptasa que comprende administrar al

paciente una cantidad terapéuticamente eficaz del compuesto de la reivindicacién 1

La presente invencién también se refiere a la preparacion de un compuesto de férmula I
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Esta invencién se refiere a un compucsto de arilmetilamina sustitmdo. a su preparacién, a una

composicién farmacéutica que comprende ¢ compuesto, & su uso y @ intermedios del rmemo.
ANTECEDENTES DE LA INVENCION

Las aftcciones mflamatonas mediades por mastocitos, en particular el asma, suponcn una
preocupacién cada vez mayor para la salud publica. El asma a menndo se caractenza por el desarrollo
progresivo dc una luperrcspucsta de la triquca y los bronquos tanto alergenos inmunocspecificos
como estimulos quinmeos o fimeos generahzados lo cual conduce al imcio de una inflamacién crémeca.
Los leucocitos que comhenen receptores de IgE parbicularmente los mastocitos y basdfilos, estén
presentes en ¢l cpitclio y en d tcpdo de milsculo hiso subyacente de los bronquios.  Estos lecucocitos
mmaalmente s¢ achvan por la umdn de antigenos inhalados especaificos a los receptores de IgE que
después liberan vanos mediadores quimicos Por ejemplo, la desgranulacién de mastocitos conduce a
la libcracidn dc proteoglicanocs, peroxidass, anisulfatass B, quimasa y tnptass, lo cual produce una
constnecién de los bronquiolos

La tnpissa se almacena cn los gninulos sccretores de los mastocatos y es Ia protcasa scorctora
pnncipal de los mastocatos humanos. La triptasa s¢ ha implicado en diversos procesos biolégicos
incluyendo 1 degradeciéa de ncuropéptdos dc vasodilaiacién y broncorelgjacién (Canghey ct al J
Pharmacol Exp Ther 1988 244 péginas 133 137 Francom etal ] Pharmacol Exp Ther 1988,
248 piginas 947951 y Tam, ctal Am ] Respir Cell Mol Bial 1990 3 péginas 27-32) y la
modulacién dc la respuesta bronquial a la hustamina (Sckizawa, et a1l J Chn Invest. 1989 83
péginas 175 179)

Como resultado, los inhibidores de tnptaga pueden ser utiles como agentes entunflamatonos
(K Rice, P A, Sprengler Current Opmmon m Drug Discovery and Development, 1999 2(5) pédginas
463-474) parhcularmentc en ¢l tratammento dol asma crémica (M Q Zhang, H Timmerman, Mediators
Inflamm. 1997 112 péginas 311 317), y también pueden ser titiles en el tratanmento o prevencién de
la nnitis alérgaca (S J Wilson ct al, Chn. Exp Allergy 1998, 28 péginas 220-227), enfermedad
inflamatona del intestino (S C. Bischoff et al, Histopathology 1996 28, padgnas 1 13), psonams (A,
Naukkarinen ¢t al Arch. Dermatol Res 1993 285 pdginas 341-346) conjuntivitis (A.A.Iram ct al, J
Allergy Chin Immmunol 1990 86 péginas 34-40), dennatitis atdpica (A. Jarvikalho et al Br J
Dermatol 1997 136, piginas 871-877) artntis reumatoade (L.C Tetlow et al, Amn. Rheum. Dis,
1998, 54 paginas 549 555) ostcoartntis (M G Buckley ct al ] Pathol 1998, 186 péginag 67 74),

-
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arintis gotosa, cspondilitis reumatoude, y enfermedades de la destrucaén del cantilago de las
articulaciones

Ademiés s¢ ha demostrado que la mptasa es un potente mitdgeno para fibroblestos, 1o que
sugierc su imphcacién en la fibroms pulmonar en ¢l asma y en enfermedades pulmonares intersucales
(Rucssctal J Clin Invest 1991 88, pigines 493-499)

Por lo tanto, los inhibidores dc tnptasa pueden ser Giiles en e tratarmento o prevencidn de
afecciones Abréticas (JA.Cams y AF Walls, J] Chin. Invest 1997 99 péginas 1313 1321) por
¢jemplo, fibroms, esclerodernma, fibroms pulmonar cirroms hepdtes, fibrosis de mocardio
neurcfibromas y acatrices hipertréficas

Ademis los inlubidores de tnptasa pueden ser utiles cn ¢ tratemicnto o prevencaén del infarto
de miocardio. apopicyia, angina y otras consccucncias de la ruptora de placas atcrosclerdticas (M.
Jemorsks et al J Pathol 1997 182 pégnas 115 122)

Tembrén se ha descuberto que l= mptasa activa la prostomelimna que 2 su vez scova la
colagenasa, imadndose dc csta mencra la destrucadn dd catilago y el tejido conectivo penodontal,
respectivamente.

Por lo tanto, los inlnbidores de triptasa podrian ser Gtiles en ¢ tratanuento o prevencdn de la
artntis, enfermeded penodontal, rehnopatia diabétics y crecumento tumoral (W] Bail et al, Exp
Hematol (1998) 26 pégnas 158-169) Ademis, los miibsdores de triptasa pueden ser dinles en o
tmiamento de la snafilnas (LB Schwarz ct al, ] Clin Invest 1995 96, piginas 2702 2710)
esclerosis multiple (M Stesnhoff et al, Nat. Med (N Y), 2000 6(2), piginas 151 158) dicers
pépticas ¢ infecciones por virus sincitiales.

En la sohctud de Estados Umdos en trinutc junto con la presente, con N° de senc 09/843 126
sc presenian anilmetilaminas sustitindas representades como los compuestos de frmula (A), su
preparacién, compomciones farmacéutices que conticnen estos compuesios y su uso farmacéunco cn o
tratamento de estados de enfermedad que pucden modularse por 1a inlubicidn de triptasa. Dentro de la
descripcién genérica de los compuestos de frmmla (A) de la solicitud de patentes de Estados Umdos
con el N° de serie 09/843 126, se incluye d compucsto dc la presente invencién, de fésmula I Sin
cmbargo, ¢l compuesto de firmula I no se descnbe especificamente cn 1a sobicitud de Estados Umdos
can o N° de scne 05/843 126
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Por conmiguente, 1o que se necesita es un compuesio nuevo y il que tengs propiedades
farmacéuticas particularmente vahiosas en su capacidad pars mnnbur la tnptasa.  Tal compuesto debe
tener uhhdad para tratsr a un pacientc que padece afecaones que pueden mejorar por medio de la
admumstraaén de un mhibidor de tnptasa, por gamplo aftccioncs inflamaiones mediadas por
masiocitos, inflamacién y enfermedades o trastomos relacionados con 1a degradacaén de neuropeptidos
vasothlaladores y broncorelgjantes.

SUMARIO DE LA INVENCION
La presente invenadn inchoye ¢ compuesto de formula 1

F

HN r

© un profiirmaco. farmacéuticamente aceptable o solvato de cicho campuesto.

Ademés, Ia presente invencién se refiere a una compomcién farmacéutica que comprende una
cantidad [rmacéutcamente eficaz del compuesto de fGrmula I, y un vehiculo farmacéuhcamente
aceptable.

Ademis, |a presente invencién se refiere al uso de un compuesto de férmula I como inhubidor
de wiptasa, que comprende introducir ¢l compuesto en una composicién que comprende tnptasa
Ademés 1a presente invencién se refierc al uso de un compuesto de fdrmula I para tratar a un paciente
que padcce o propenso a padecer una aftcoidn fimolégica que necemita la mejora de un mhibidor de
fnpiasa que comprendc adrmmstrar al paciente una cantidad terapéuticamente cficaz del compuesto de
Ia reivindicacién 1

La presente invencién también sc refiere a 1a preparacitn de un compucsto de formula 1
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Los aspecios, caractexisticas y veniajas de la presente invencién se entenderfn mcjor tras las
mgmenics descnpcaiones detalladas conmderadas junto con las figuras adjuntas, proporciondndose todas
ellas s6lo a modo de 1lustracién y sin lumitar la presente invencién, en las que:

Figura I Niveles de compucsto I en plasma, flmdo de lavado broncoalveolar (BAL) y
pulmén, medidos dos boras después de la domficacién del compucsto 1 a 1 mg/kg, p o Los valores son
media i SE dc 6-8 ammales

Figora I Niveles de compuesto I en plasma y en pulmén mehdos 24 horas despuéds de la
dosificacién. Los valores son la media & SE de 3-4 ammales.

DESCRIPCION DETALLADA
Defimcioncs

Como sc ha usado entenormente y a lo largo de la presenic memona descnptiva vy la
ravindicacioncs adjuntas, sc entendeni quc las mgmentes expresiones. a menos que se indique otra
cosa, ticnen los mguicnies significalios

Como sc usa en este documento s¢ entiende que la expromén "compuesto de la presente
inventién y expresioncs equivalentes, incluyen el compuesto de férmula I, como se ha descrito
antenormente cn estc documento, incluyendo la expresién o profirmaco, la sal farmacéuticamente
aceptablc y cl solvato por gjemplo el ludrato De forma sumlar sc cahende que la referencia a los
intermedhos, sc ravindiquen 0 no se ravindiquen, imncluye las salcs y solvatos cusndo lo permita o
contexto. Por clandad, cuando el contexto lo permite, algumas veces aertos casos particularcs cstdn
indicados en ¢l texto, pero estos casos son puramente ilustrativos y no pretenden excluir otros casos
cuando el contexto lo permite.

Como sc usa en este documento, el térmuno "tratamento o ‘tratar” inclaye la terapia
profiléctica asi como ¢ tratamento de una afeccion estableada

"Pacicatc” mgmfica un ser humano u otro mamifero.

“Cantidad cficaz” pretende descnbnr una canndad dc un compuesto cficaz para producr o
cfecto terapéutico deseado.

Profiirmaco significa un compucsio que es adecuado para admimstrarse a on pacienie sin
toxicadad indebida, irntacaén, respucsta alérgica y mmmlares, y se puede convertir 1n vivo por medios
metabélicos (por ejemplo por Indréhsis) en o compuesto de la presente invencién, En T Higuchn y V
Stells Pro-drgs as Novel Dehivery Svatems, Vol 14 delas A. C. S Symposium Senes, y en Edward
B Roche, ed Bigrevermble Carriers 1n Drug Demgn, Amcncan Phammaccutical Association and
Pergamon Press, 1987 sc proporciona una discusién minuciosa de profiirmacos
Realizacioncs particulares o prefonds

Adcmils, la presente invencién sc reficre al uso del compuesto de férmula T para tratar a un
paciente que padece una afeccidn fimolégica que puede mejorarse por medio de la admumistracién al

G



10

15

20

25

30

35

USAV2004/0013 WO

paciente de una cemhdad tcrapéuticamente eficaz del compuesto de férmula 1 Las realizaciones
particulares de afeccaones fimologicas que pueden tratarse con ¢l compuesto de la presente invencaén
imnchryen, pero por supucsto smin hmtacién, enfermedades inflamatonas, por ejemplo. inflamacidn de
las articulacioncs, artritis, artrits reumatoide, espondilitis reumatoide, artntis golosa, artntis
traumatica, artntis por rubeola, artntis psonética, y otras enfermedades inflamatonas crémcas de las
articulaciones. Otras reahzaciones dc afeccioncs fisiolégicas que pueden tratarse por la presente
mvencidén mcluyen afeccones fimol6gicas tales como enfermedad pulmonar obstructiva crdnica (
COPD), exaccrbaciones de COPD. destruccién del cartilago de las articulacioncs, conjumtivitis ocular
conjuntiviis vernal, enfermedad inflamapome del intesting, asmm, nmbs alérgcs, enfermedadcs
pulmonares intersticiales, fibroms csclerodernua, fibroms pulmonar curosis hepdtica, fibrosis de
muocardio neurofibromas, ccatmces hupertréficas, diversas afeccones dermatolégicas por ejemplo.
dermants atdpica y psoniasms, infario de miocardio. apoplejia, mmgina y otras consecuencias de la
ruptura de placas aterosclenticas, asf como enfermedad penodontal retinopatia diabética, crecamiento
tumoral anafilaxis escleroms miltiple, dlceras pépticas ¢ mnfecciones por virus sincibales.

En una reshzacién particular la presente mvencén se refiere al uso de un compucsto de
férmula I para tratar 2 un paciente quc padece asma, que comprende admmistrar al pacienie una
cantdad fimolégicamente eficaz del compucsto

En otra reahzacién particolar la presente mvencién se reficre 8l wso de un compuesto de
formula [ para tratar 8 un paciente que padece COPD que comprende adeunistrar al paciente una
cantidad fimolégicamente eficaz del compuesto

En oftra realizacién particular la presenic mvencién se refiere al wso de un compucsto de
formula I para tratar a un paciente que padece exacerbaciones de COPD  que comprende admunistrar al
pacicnic una cantidad fimoldgicamentc cficaz del compuesto.

En otra realizacaén particular la prescnte invencidn se refiere al uso de un compuesto de
formula | para tratar a un pacente que padece nnitig alérgica, que comprende admmstrar al paciente
una cantidad fisioldgicamente eficaz del compuesto,

En otra reahzacién particular la presente mvencién se refiere al uso de un compuesio de
frmula 1 para trater a un paciente que padece nflamacaén de las articulaconcs, que comprende
admunistrar al paciente una cantidad fimolégicamente eficaz del compucsto

En otra reshzacién particular la presents invencidn se refierc al vso de un compuesto de
formula 1 para tratar a un paciente que padece enfermedad inflamatona del intestino. que comprende
adnumstrar al peaente una cantidad fisiolégicamente eficaz del compuesto.

Ademés la presente invenciém mcluye una compomcdn farmacéutica que comprende e
compuesto de formula I, un segundo compuesto seleccionado entre ¢ grupo que consiste en un
agomsta beta adrenérgico, un anticohnérgico, un coricosterosde emtr-inflamatorio y un agente
antunflamatorio, y un vehiculo farmacéuticamente aceptable de los musmos En tal compomcidn, ol
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compuesto de formmla 1 y & segundo compuesto cstin presentes en cantidades que proporcionan una
acividad terapéuncamente cficaz, es decar un ciecto aditivo o sinérgico Las confermedades o
trastornos inflamatonos particulares que pueden tratarse con tal compomaén farmacéutica incluyen,
poro mn hmmtacidn, asma,

Ademds 1a presente invencién sc refiere a un método para trater a un pacente que padece un
trastomo 1nflamatono, que comprende ademmstrar al pacentc & compucsto de férmula I y un segundo
compucsio sclecaonado entre e grupo que conmstc en un agomista beta adrenérgico un
anticolinérgico. un corticosteroide antunflsmatono y un agente antinflamatono  En 1al método, el
compuesto de formmia I y el scgundo compuesto estén prescnics cn cantidades que proporcionan una
actividad terapéuticamente eficaz, es decir un efecio adiivo o snérgico.  En tal método de la presente
invencadn, ¢l compuesto de la preseate invenadén puede admimstrarse al pacientc antes que un scgundo
compuesto, ¢l segundo compucsto pucde admmsirarse al pacientc antes quc d compuesio de la
presente invencién, o ol compuesto dc la presente nvencidn y ol segundo compucsto pucden
adoumstrarse conymtamente Més adelante se descnben gemplos particulares de agomistas
adrenérgicos, anticobnérgicos, corticosicroides antunflamatonos y agentes antunflamatonos que
tiencn aphcacién de acuerdo con el método
Compomciones farmacéuticas

Como se ha explicado anteriormente, el compuesio dc la presente mvencién presenta achvidad
farmacoldégics Ghil y por conmgumente, pucde incorporarse en una composicién farmacéutica y usarse
en ¢ tratamiento de pacientes que padecen cicrios trastornos médicos De csta mancra, la presente
invenaaén proporuona, de acuerdo con un aspecto adicional, compomciones farmacéuticas que
comprenden el compuesto de la mvenadén y un vehiculo farmacéuticamente aceptablc dd mismo
Como sc usa en este documento, Ia expremon farmacéuticamente aceptable prefenblementc tene
mgmficado aprobado por una agencia reguladora gubernamental, en particular el gobierno foderal o un
gobicrno estatal, o indicado cn la farmacopca de Estados Umdos u otra farmacopea reconocida
generalmente para uso en ammales, y mis particularmente en scres humanos. En  Remngions
Pharmaceutical Scaences de E W Martin sc describen vehicalos farmacéuticos adecuados.

Las compomaones farmacéuncas de acuerdo con la presente mvencién pueden prepararse de
acuerdo con los métodos habituales usando uno o més adyuvanies o excipientes firmacéuticamente
aceptables Los adyuvantes comprenden, entre otros diluyentes, cargas, aglutinantes, chsgregantes,
dcshzantes, lubncantcs, tensiocactivos, medios acuosos csténles y diversos disolvenies orgdmcos no
téwacos Las compomciones pueden preseniarse en forma de compnmudos, cépsulas, pildoras,
formulaciones de liberacién sostcmda, grinulos, polvos, soluciones o suspensiones acuosas, soluciones
inyectables dixires o jarabes, y pueden contener uno o mis agentes scleccionados entre o grupo que
comprends c¢dulcommics, sromatzantes, colorantes o estabulizadores para obiener preparacioncs
farmacéuticamente acepiables. La eleccién del vehiculo y ¢ contenido de la sustancaa activa cn o
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vehiculo genersimente s¢ determunan de acuerdo con la solubilidad y propiedades quinmeas del
compuesto activo, o modo particular dc admmistracién y las dispomciones a tener en cuenta en la
prictica farmacéutica. Por gjcmplo pera preparar compnmudos pucden usarse excpientes tales como
Iactoss, celulosa mucrocnstaling, slmdén pregelatmizado, almdén no modificado, celulosa
mcrocnstaina mhaficads, mamtol sorbitol, xlitol dextratos, fructosa, atrato sddico carbonato
cllaco. fosfato dicdlcaco diludrato. fosfhto dicélcico anhidro, sulfhto célaco, junto con aglutinantes
tales como polivmipmrohdona, hidroxapropilmetil celulosa, ctil celulosa, hidroxiet] cclulosa, metl
cclulosa, carboximetil celulosa sSdica, almidén pregelatimizado. almidén, policulenglicoles, poh(dado
de chleno), policarbofilos, gelatina y goma aribiga, y agentes disgregantes talcs como croscarmelosa
sddica, alnudén ghcolato sédico, crospovidona, amddén, cclulosa mucrocnstaling, #cidos algimcos y
ciertos mhcatos complejos junto con lubncantes tales como cstearato de magnesio estearato clcico
icido csicénco, acate vegetal hudrogenado, aceite munoral, pohetilenglicoles, ésteres de gheenlo de
dcados grasos, leurileulfsto sédico y deshzantes tales como diéxado de mlicio, talco almmdén, junto con
algunos agentes humectantes adecuados tales como launilsulfato sddico, éateres de sorbitén ésteres de
dcados grasos o de dcido graso de polioxietileno poloximero, éter de pohoxietileno, docusato sédico
scartc de nano pohetoxilado y cloruro de benzalcomo.  Pam preparar una cépsula, cs ventgjoso usar
cargas fales como lactnsa, celulosa microcnstahina, almdén pregelsimzado, almdén no modificado,
celulosa microcnsteshna mhaficada sola o una mezcla de dos o més cargas con y mn aglutinantes
como s¢ han descrito anteriormente junto con uno © més agentcs humectantes adecuados, disgregantes,
deshzantes lubricantes, etc, como sc ha mdicado anteriormente, Cusndo s¢ usa suspensiones acuOBAR,
pucden contener agentes enmisionantcs o agentes que facilitan ia suspensién,  También pueden nsarse
diluentes tales como sacarosa, etanol pohchlenghcol propilenghcol, ghcerol y cloroformo o meacias
de los msmos. Tales vehiculos farmacéduhcamente accptables ambién pueden scr agua esténl y
acestes, incluyendo los de petrdleo, de ongen vegetal o mntético. tales como acaite de cacabuete,
aceite dc soja, acate mneral, aceite de sésamo y sumilarcs El agua es un vehiculo prefendo cusndo I
compogicién farmacéutica se adrumstra por via imtravenoss. También pueden emplearse soluciones
sshnss y soluctones acuoses de dextross y glicerol como vchiculos liqmdos, parhicularmente para
soluciones mycctables Los excipicntes farmacéutcos adecuados incluyen mamiol alblinuna de suero
humano (HSA), almidén, glucosa, lactcsa, sacarcas, gelatina, malta, arroz, hanna, carbonato cllaco.
gel de silice, carbonato de msgnemo estearato de magnesio, cstearato sddico. monocstearato dc
gheerol talco, cloruro sddico, leche desnatads deshudratada, ghoerol propilenglicol, agua, etanol y
sinularcs. Esias compomaones pucden tomar la forma de soluciones, suspenmoncs, comprinmdos,
pildoras, cipsulas, polvos, formulaciones de hberacién sostenida y sumilares,

Naturalmeate, una composicién farmecéutica de Ia presente mvencién contendrd una cantdad
terapéuticamente eficaz del compuesto achvo Junto con una cantidad adecuada de vehicolo pama
proporcionar la forme para la admimsiracién apropiada al pacicnte.  Cuando la inyeccidn intravenoss
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¢s una muy cficaz de admnistracién, pucden emplearse otros modos, tales como imyccadn o
adnumstracién cral nasal o perenteral, que sc descnbe mis adelante.
Métodos de Tratamento

El compuesto de formula I posee achvidad de inhibicaén de 1a tnpiasa de acuerdo con ensayos
descntos en s bibliografia y descriios més adclante en este documento, conmderindose que los
resultados de los ensayos sc¢ correlaconan con ls actividad farmacolégica en seres humanos y otros
mamiftros De esta manera, en uns realizacidn adicionsl, 1a presente invencdn se refierc al uso de la
férmyla 1 0 yma compomcién que la comprende para traiar a un pacicnte que padece o propenso a
padecer una afecadn que puede megorar por medio de la adnumistracién de un mnhbador de tnptasa.
Por gjemplo, & compuesto de férmmla I es atil para tratar una enfermedad mnflamatona, por gemplo.
mflamacién de las articulacioncs, incluyendo artntis, artntis reumatoide y otros estados artriticos tales
como espondilitis reumatoide, artritis gotosa, artntis traumética, artritis por rubeola, artntis psondtca,
osicoartntis u otra enfermedad inflamatonia crénica de Ias articulaciones, o enfermedades de Ia
destruccadn del certilago de las articulaciones, comjuntiviis ocular conjuntivihs vernal enfermedad
inflamatoria del iniestino. asma, nutis slérgen, cnfermedades puilmonares intersicales, fibroms,
esclerodernug, fibroms pulmonar crmoms hepética, Gbroms nuocindica, neurofibromas, cicatrices
hipertréficas, diversas afeccioncs dermatolégicas, por gjemplo, dermatitis atdpicas y psonasis, wnfarto
de mocardio, apoplicjia, angina, u otras conscoucncias de la ruptura de placas aterosclerdticas asi
como enfermedad penodontsl retinopatia diabética, creamuento tmmoral anafilaxs, escleroms
multiple, Glceras pépticas 0 uma infixxcidn producida por un virus mncitial

Dc acuerdo con otra camcterishca de la invencién, se proporciona un método para o
tratamento de un paciente humano o ammal que padece 0 propenso a padecer aftcaiones que pucden
mejorar por medio de la admmistracion de un mmhubidor de trniptasa, por ¢jemplo las afecciones
descrilas anteriormente en esic documento que comprende admunistrar al pacientc una cantidad cficaz
de compuesto de 1a invencién o una composicién que conticne un compuesto de 1a invencién.
T e Combinacd

Como se ha cxplicado antenormente, dependiendo de la enfermedad que se vaya & tratar en
combinacién con el compuesto dc férmula I pucden emplearse otros agentes farmacéuticamente
activos Por ¢jemplo, cn el tratanncnto del asma, pueden inclurse agonistas beta-adrenérgicos talcs
como albuterol, terbutshna, formoterol, fenoterol o prenshna, asi como anticolinérgicoa tales como
brommro de ipratropio, corticosteraides anti-nflamatonos tales como dipropionato de beclometasona,
trisncinolona acetonida, flumsolida o dexametasona, y agentes anbi-inflamatonos tales como
cromogheato sddico y nedocromul sédico. De esta manera, la presenie invencén incluye una
compomadn farmacéutica que comprende ¢ compuesic de fdrmula I y on segundo compuesto
sclecaaomado entre ¢ gropo que consiste cn un agomsta beta adrenérgico, un mntrcolindsgico. un
corticosterde anti-nflamatono y un agenie anti4nflamatono y un wehiculo farmacéuticamente
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accptable para los msmos En cstc documento sc descnben vehiculo farmacéuticos particulares que
tienen aplicaciones en esta compomcién farmacéutica.

Adcmés, la presente invencién mcluye un método para tratar un pacente que padece asma, que
comprende admumstrar al pscenic ¢l compucsto de Ia presente mvenadn y un segundo compucsto
scleccaonado enire el grupo que conmste en un agomsia beta adrenérgico un anticolinérgico, un
corticostermde anti-inflamatono y un agente ant-tnflamatorio En tal método de combinacién, e
compucsto dc la presente mmvencdn pucde admimstrarse antes de la administracién del segundo
compuesto, el compuesto de la presente invencén puede admumstrarse después de la ademmstracién
dd segundo compuesto, 0 ¢ compuesto de la presente invencién y el segundo compuesto puede
adnumnstrarsc conjuntamente
Modos de Admmstracion

De acuerdo con |a mvencién, e compuesto de férmula [, o una compomacn farmacéutica que
comprende ¢l compuesto puede miroducrse por via parenteral transmucosa, por ¢femplo oral nasal,
pulmonar o rectal o por via transdérmuca a un paciente.

Adounistracién Oral

Pam uso en este documento se comtemplan formas de dosificacidn oral solidas, que se
descnben cn gencral en Renungtons Pharmaccutical Saences, 18* Ed.1990 (Mack Publishing Co
Eastom PA 18042) en d capitulo 89 que se incorpora en este documento como referencia. Las formas
de dosificacén sdlidas incluyen compnmudos, cépsulas, pildoras trociscos o gragess, obleas o
grinnlos Ademds, puede usarse la encapsulaciém liposomal o cn protancides para formulsr las
presentes compomcaiones (por gemplo como mucrocsferas proieinmdes presentadas cn la Patente de
Estados Unidos N° 4925 673) Puesde usarse encapsulacaén liposomal y los hposomas puoeden
modificarse con diversos polimeros (por ejemplo Patente de Estados Umdos N° 5 013 556)
Marshall, K. en Modern Pharmaceutics Editado por by G S. Bankery C T Rhodes Capitulo 10 1979
ncorporado & cstc documento como referencia.  En gencral s formulacién 1nclurd un compuesio de
la presente inveacién ¢ ingredientes mertes que permuten la protecaada frente al medio de estémago, y
Ia hiberacién del matenal biolégicamente activo, cs decir un compuesto de la presente invencidn, cn e
inteshno

También se contemplan espccificamentc formas de domficacién oral del compuesto de la
prescate mvencén, Tal compucsto puede modificarse quimicamente de forma que la admumstracién
oral sea mis cficaz  Generalmente, Ia modificacién quinuca contemplada cs 1a umén de al menos un
resto a la propia molécula componenie, donde dicho resto permute (a) la inlibncidn de la protcohsms v
(b) la absorcién en la comenic sanguinea desde el csidmago o ol intesting También se desea ¢l
aumento de la esmabilidad global del compuesto de la presente mnvencidn y ¢l aumento del tempo de
circulacaén en e cocrpo Los giemplos dc tales restos incluyen.  polictilenglicol copolimeros de
cailenghcol y propilenglicol carboxametilcelulosa, dextrano, alcohol polivimlico, polrvinulparrohdona y
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poliprolna.  Abuchowski y Davis, 1981 "Soluble Polymer-Enzyme Adducts en Enzymes as Drugs
Hoocenberg y Roberts, eds  Wiley-Interscicnce, New York, NY pdg 367 383 Newmark, etal 1982
1 Appl Biochem. 4 185 189 Otros polimeros que podria usamse son poli 1,3-dioxolano y poh 1,3 6-
tioxocand, Para uso farmacéuticos, como s¢ ndicado snicnormente, se prefieren restos de
pohetilenghcol

Para campuesto de Is presente invencion, la localizacién de hberacién pucde ser el estdmago
¢l intestino delgado (¢l duodeno. ¢l yeyuno o el 1lco) o el inteshno grucso. Un especiahsta en In
técmica dispone de formulaciones que no se disolverén en ¢l estdmago, libcrando e matenal en cl
duodeno o en cuaslquer paric ddd intcsino Prefenblemente, la liberacidin, evitard los efectos
perjudiciales del medio del estémago, bien por medio de 1a protecaaén del comppesto de Ia presente
invencién o por medio de 1a liberacién ded compuesto mds alld del medio del estomago, tal como en
1ntesting.

Para asegurar una resistencia géstrica completa, cs csencial un recubnmiento impermceabic a
un valor dc pH de al menos 50 Son ¢gemplos de los ingredientes 1nertes més comumes que se usan
como recubnmuentos enténcos acetato trimelitato de celulosa (CAT), Ralato de hidroxipropalmetil
celuloss (HPMCP), HPMCP 50 HPMCP 55 scctato fialato de pobvimlo (PVAP), Eudragit L30D
Aquateric, scetato flalato de cclulosa (CAP), Eudragit L, Eudagit S, y goma laca  Estos
recubnmuentos pueden usarse como peliculas mxias

También puede usarse un recgbnmuento o mezcla de recubnmenio en comprimidos, que no
cstim deshnados para la protcccién frente al cstdmago.  Este puede incluir recubnmentos de azucar o
recubnmientos que hacen que o comprinudo sea mis fiical de tragar Las cépsulas pueden constar de
una cubuerta dura (tal como gelating) para suministrar ¢l agente terapéutico seco. es dear en forma de
polvo en & caso de la formas liquides, pucde usarse una cubserts de gelatina blanda. El matenal de la
cubrerta de obleas podria ser alrudén espeso u otro papel comestible En e caso de las pildoras,
grageas, compnmidos moldeados o tnturados de compnmdos pueden usarse técmcas de smasado en
humedo.

El agente terapéutico puede inclwirse en la formplacién como multparticulados finos cen forma
de grinulos o bolitas con un tamafio de particulas de sproxamadamente | mm. La formulacién del
matenal parn ls admmstracién en cépsulas también podria ser como un polvo, tabletas hgeramente
compnmdas o incluso como compnmdos. El agente terapéutico podria prepararse por compresién

Pueden incluirse agentes colorentcs y aromatizantes Por ¢jemplo, e compuesto de 1a presente
mvencién pucde formularse (tal como por medio dc cncapsulscién en hiposomas o mucrocsferas) y
después 1ntroducirse en un producto comestible, tal como una bebida refngerada que conticne agentes
colomntes y aromatizantes

Se puede diluir o aumentar el volumen det agente terapéutico con un matenal merte.  Estos
diluyentes podnsn incluir carboludmtos, cspecialmente manitol a-lactosa, lactosa anhidra, cclulosa,
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sacarosa, dextranos modificados y almudén También pueden usarse certas sales inorgémcas como
cargas, incluyendo tnfoafato cllaco, carbonato de magnemo y cloruro sédico  Algunos diluyenics
dispombles en ¢ mercado son Fast Flo, Emdex, STA-Rx 1500 Emcompress y Avicell

En la formulacién de los agentes terapéuticos cn una forma de domficacién solida pueden
mcluirge disgregantes. Los matenales usados como disgregantes incluyen, pero sin hnmtacidn almidén,
incluyendo el disgregante comercial basado en almudén, Explotab Pueden usarse almdén ghcolato
sbdico  Amberiite, carboxametil ccluloss sddica, ultrarmlopectina, alginato sédico. gelatmna, piel de
naranja, carboximctl celulosa dcda, espome natural y bentonita.  Otra forma de los disgregantes son
las resinas dc intercambio catiénico insolubles Como disgregantcs y como aglutinanics pucdc usarsc
gomas en polvo y éstas pucden mncluir gomas cn polvo tales como agar Karaya o tragacanto  También
son utiles como disgregantes el Scado algimceo y su sal de sodio.

Puede usarse sglutmantes para mamtencr umdo ¢l agente terapéutico para formar un
compnmdo duro ¢ incluyen matenalcs procedentes de productos naturales tales como goma ardbiga,
tragacanto. almidén y gelsina. Otros incluyen metil celulosa (MC). etil celulosa (EC) y carboxametil
celulosa (CMC) En soluciones alcohdheas para granular el agente terapéutico puede usarse tanto
polivimipirrolidona (PVP) como hidraxipropiimetil celulosa (HPMC)

En las formulaciones del agente terapéutico se puede inchur un agente contra la fhiccién para
impedir la adherencia durante €l proceso de formulacaén Pueden usarsc lubncantcs como una capa
cntre ¢l agente terapéutico y la pared de la mainz, y cstos pucden inclwr pero sin hmuteadn éado
estedrico incluyendo sus sales de calao y de magnemo poheietrafluoroetileno (PTFE), parafina
liquuda, aceates vegetales v ocras.  También pucden usarse lubricanies solubles tales como launisulfato
sbdico launisulfsto de magnesio. polietilcnglicol de diversos pesos moleculares, Carbowax 4000 y
6000

Podian aflachrse deslizantes que mejoren las propiedades de flmdez ded férmaco duranix ls,
formulacién y que ayuden a la redispomcién durante la compremién. Los deshzantes pueden inchur
almidén, tako, silice prrogénica y sshcoaluminato hidratado

Para ayudar a la disolucién del agente terapéutico en ¢l medio acuoso, podria aflachirse un
tenmoactivo como agente humectanic Los tensioactivos pueden incluir detergentes aménicos tales
como launlsulfato sédico, dioctil sulfosuccinato sédico y diochl sulfonato sédico Podria userse
detergentes catibnicos ¢ incluirian cloruro de benzalcomio © cloruro de bencetomo La hsta de
dctergentes no 16mcos polencinles que podrian mnclhorse en la formulacién como tensicactivos ¢s
lauromacrogol 400 estearalo de polioxalo 40 policxetileno-aceite de nano hidrogenado 10 50 y 60
monocstearato de gheerol polisorbato 40 60 65 y 8 dster de dcdo graso de sacarosa, metilcelulosa
y carboxumenl celuloss Estos tenmoactivos Podgian estar presentes on la formulscién de un
mm&hm:nm&mhowﬂh_pﬂnm&fmumm‘
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Son aditvos que potcncialmente sumentan la absorcién dol compuesto de la presente

mvenadn, par gemplo, los dados grasos dado oleico dado hinolaco y dcido hnalémeo  Puede ser
descable una formulacién oral de hberacidn controlada. El firmaco podria incorporarse en un mamz
nerte que permita la liberacién por mecamsmos de difomdn o infiltracién, por gjemplo gomas En s
formulaén también pueden incorporarse matnces de degeneracién lenta.  Algunos recubnmerntos
enténcos también tienen un efecto de liberacién retardada.
Otra forma do liberacién controlada de esic agente terapéutico es por medio de un método basado en el
mstema terapéutico Oros (Alza Corp), es dear o firmaco sc encirra en una membrans
scompermeable que permute la cntrada dc agua y expulsa d fiirmaco a través de una sola aberturs
pequella debido a cfectos osmdbticos

Pam la formulsaén pueden usarse otros recubnmentos. Estos mncluyen ons divermdad de
azucares que podrian aphcarse en una bandeja de recubriomento. El agente terapéutico taminén podria
proporaonarse en un compnmido recublerto con pelicula y los matenales usados en cate caso ac
dividen en dos grupos. Los pnmeros son loa matenales no cniéncos ¢ incluyen metiloelulosa,
ctilceluloss, lndroxachl celulosa, metilhidroxietil celulosa, hudroxapropil celulosa, ludraxipropil-menl
celuloss, carboxi-metil cclulosa s6dica, powidona y los palictilenglicoles.  El segundo grupo consta de
los maienales eniénicos que son comunmenic ésteres de dcado ftdlico.

Podria usarse uns mezcla de matenales pars proporcionar ¢ recubnmicnto de pelicula épamo
El recubnmento de pelicula puede reahzarse en un recubndar de bandeja o un lecho fluidizado o por
medio de recubnmento por comprenmén
Admmstragién Pylmonas

En ¢l presente documento también se contempla Is admmstracién pulmonar del compuesio de
la presente wvenadn, sdlo o en una composicién farmacéutica. El compuesto se adminigira a log
pulmones de un mamifero mentras se inhala y atravicsa  reveshmiento del epitelio polmonar hasta
llegar a la comente sanguinca Otros informes de esto incluyen Adja ct al. 1990 Pharmecentical
Research, 7 565 569 Adjet et al 1990 International Journal of Pharmaceutics, 63 135 144 (acetato
de lcuprolida) Braquet et al 1989 Journal of Cardiovascular Pharmacology 13(suppl 5) 143 146
(cndotchns 1) Hubbard ct al 1989 Amnals of Internal Mediane, Vol JIL pp 206-212 (al-
antitripmna) Smith ct al 1989 J Clin. Invest 84 1145 1146 (a 1-protesnasa) Oswen et al. 1950
*Aerosohzation of Proteins Proceedings of Symposium on Respiratory Drug Delivery 11 Keystone,
Colorado, Marzo. (hormona de creccirmenio humsna recombinante) Debs et al 1988, ] Inmmunol
140.3482-3488 (interferdn-y factor de necrosis tumoral alfs) y Platz et al Patcnte de Estados Umdos
N® 5284 656 (fisctor estinlador de colomas de granulocitos) En la Patente de Estados Umdos N®
5451 569 expedida del 19 de sephicmbre de 1995 a Wang et al se describe un método y compomaidn
para la admmstracaén pulmonar de firmacos para conseguir un efecto sistémico
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Para uso cn la prictica dc csta invencidn a¢ contempla una amplia sene de dispomtivos
mecémcos discfiados para la admimstracién pulmonar de productos terapéuticos, mcluyendo pero sin
bmtacén ncbubizadores, mmhaladores de dosis medidas, ¢ inhaladores de polvo, con los que estanin
farmhenzados los cspecishstas cn la técmca.

Algunos gjomplos especificos de dispomtivos dispomibles en ¢l mercado adecuados para la

prictica de esta invencién son &l nebulizador Ultravent fabricado par Mallinckrodt, Inc, St. Lows,
Mussoun d nchulizador Acom I1 fabnicado por Marquest Medical Products Englewood, Colorado el
inhalador de doms medidas Ventohn fabncado por Glaxo Inc. Research Tnangle Park North
Carolina y e inhalador dc palvo Spinhaler fabncado por Fisons Corp.  Bedford, Massachusetts, por
nombrar algunos.
Todos estos dispomitivos requieren ¢ uso de formulaciones adecuadas pama la distnbucién del
compucsto dc e presente invencién Tipicamente, cada formmulscién es especifica para el tipo de
dispositivo empleado y puedc implicar ¢ uso dc un matenal propelente apropado, ademis de los
diluyentes, adyuvantes y/o vehiculos habituales Gtilcs en tcrapia  Ademés, se contempla o uso de
hiposomas, microcipsulas o nmucrosesferms, complejos de inclumdn u otros tipos de vehiculos Un
compuesio modificado quimcamente de la presente invencién también pucde prepararse en difcrentes
formulaciones depenchendo del tipo de modificacién quinmca o del ipo de dispomtivo empleado.

Las formulaciones adecuadas para uso com un necbuhzador en chorro o ultmsémco,
tipicamente comprenderén ¢ compuesio de la presente invencién disuclio en agua a una concentracidn
de aproximadamentc 0 1 8 25 mg de compuesto por ml de soluaén La formulacién también puede
incluir un tampdn y un sziucar sencllo (por ejemplo para la estabihzacién y regulacién de la premén
osmética) La formulacién del nebulizador también puede contener un tensmoactivo para reduar o
prevenir la agregacién indoada en la superfice del compuesto producida por la atormzacién de la
solucaén para formar el aerosol

Las formulacones para uso con un dispomtivo inhalador de doms medida generalmente
comprendenin un polvo finamentc dividido que conticne el compuesto de la invencidn suspendido en
un propelenic con la ayuda de un tenmoactivo El propelente puede ser cualquer matenal
convencional cmpleado para este fin, tal como un clorofluorocarburo, hidrocdaroflucrocarburo
hidrofluvorocarburo o  udrocarburo, incluyendo nclorofluorometano,  diclorodifluorometano.
diclorotetrafluoroetanol y 1 1 1 2-tetmafluoroctano. 0 combinaciones de los mismos  Los tensioactivos
adecuados mncluyen triclesto de sorbitén y lecitina de soja. También poede sor (il como tensioactivo
¢l acado oleico.

Las fornmiacaoncs para distnbuir desde un dispositivo inhalador de polvo comprenderin un
polvo seco finamente dividido que contiene el compuesto de la invencién, y también pueden inclwr un
agente para proporaonsr volumen, tal como lactosa, sorbitol sacarosa o mamtol en canhdades que
facihitan la dispermén del polvo desde e dispoartivo, por gemplo, de 50 a 90% en peso de las
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formulacaén. Lo més ventajoso cs que o compucsio de la prescnie invencaén s¢ prepare en forma
particulada con un tamafio medio de particulas menor de 10 mm (0 micrémetros) mendo el tamafio
més prefenblemente de 0.5 a 5 mm, para proporcionar una admmmstracién eficaz en un nitio distal del
pulmda.
Admimstraato Nasal

También se contempla la admunistracién nasal dc compucsto de la presente invencién. La
admnistracién nasal permtc ¢ paso del compucsto a la corriente sanguinca directamente después de
admumstrar ¢ producto terapéutico en la nanz, mn la necesidad de In depomeién dd producto en o
pulmén Las fornulacioncs para admingtracién nassl incluyen las que ticnen dextrano o
caclodextrano.
Admimptracién Tranadémuca

En Is técmca se conocen diversos y numerosos metodos para la admmstracatn tranadérmca
de un fimaco por gemplo a través de un parche transdémco. y tiencn aphcaciones en la presente
nvencién, Se¢ descnben parches transdérmicos, por gemplo on la Patentc de Estados Umdos N°
5407 713 expedida el 18 de abril de 1995 2 Rolando etal Patente de Estados Umdos N* 5352 456
expedida el 4 de octubre de 1994 g Fallon et al Patente de Estados Unidos N® 5332 213 expedida d
9 de agosto de 1994 a D'Angelo ct ol  Patenic de Estados Umdos N° 5336 168 expedida el 9 de
agosto de 1994 a Sibalis Patente de Estados Unidos N® 5 290 561 expedida ¢l 1 de marzo de 1994 a
Farhadich et al Patente de Estados Umdos N° 3 234 346 expedida e 19 de octubre de 1993 a Tucker
ctal Patente de Estados Unidos N° 5 164 189 expedida el 17 de noviembre de 1992 a Berger et al.
Patcnte de Estados Umidos N° 5 163 899 cxpedida d 17 de noviembre de 1992 a Sabahis Patente de
Estados Umidos N° 5 088.977 y 5 087 240 ambes expedidas ¢l 18 dc febrero de 1992 a Sibalis.
Patente de Estados Unidoa N° 5 008 110 expedida ¢ 16 de abnil de 1991 a Benecke et al 'y Patente
de Estados Umdos N° 4 921 475 expedida d 1 de mayo de 1990 a Sibalis incorpordndose cn csic
documento como referencia en su tomhidad las descnpciones de cada una de estas patentes

Se apreciand fiiclmente que la ruta de administracién trensdérmuca pocde mejorarse por medio
del uso dc un potenciador de la penctracidn dérmica, por ¢femplo tales como los potenciadores
descniios en 1a Patente de Estados Umdos N 5 164 189 (supra) Paicnte de Estados Umdos N°
5 008 110 (supra) y Patente de Estados Umidos N° 4 879 119 expedida el 7 de noviembre de 1989 a
Aruga ct al mcorponindose en esie documento como referencia cn su totalidad las descnpaiones de
cada una de cstas patcnics
Admmstmcidén Témes

Para la admmstracién tdmca, pueden usarse geles (basados en agoa o en alechol), cremas o
pomadas que conticnen compucstos de Ia mvencién.  Los compuestos de 1a invencién también pueden
imncorporarse o una base de gel o mainz para aphicacién en un parche, que permite una hberacaén
controlads de compuesto a través de la barrera transdérmica.
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Admumstracién rectal

Las compomaones sélidas para admumstracion rectal mncluyen supositonos formmlados de
acuerdo con métodos conocidos y que contienen d compuesto de 1a invenaéda
Domficacioncs

El porcentmge de mgrediente achivo en la composicién de la mmvencién puede vanarse, sendo
neccsano que comshtuya una proporadn tal que sc obtenga una domficacién adecuada.
Evidentemente, puede admmistrarse vanas formas de dosificacién umtana aproximadamente al mismo
tiempo. La doms cmpleada se determnard por d médico y depende deol efecto terapéutico deseado, 1a
via de admimstracién y la durecién del tratemiento y ¢l estado del paciente En d adulto la doms
generalmente son de aproximadamente 0001 a sproxmadamente 50 prefenblemente de
aproxamadamente 0 001 a aproxamadsmente 5 mg/kg de peso corporal al dia por inhalacién, de
aproxamadamente 0 01 a aproximadamente 100 prefenblemente de 0 1 a 70 y més especaalmente de
05 a 10 mg/kg de peso corporal al dia por admimstracién oral, y de aproximadamente 0.01 a
aproxmadamentic 10 prefenblemente de 0 01 a 1 mg/kg de peso corporal al dia por admimistracion
intravenosa En cada caso parhcular las doms se determunardé dc acucrdo con los fiactores
camcierigticos del syeto a tratar tales como la edad, e peso o estado general de salud y otras
caractcristicas que pueden inflwir sobre la eficacia del producto medicanat

Ademés, ¢ compuesto de acuerdo con la invencién pucde admimatrarse tan frecuentemente
como sea necesano para obtener o efiecto terapéutico deseado Algunos pacicnies pueden responder
riptdsmentc a una dosis mayor o menor y pucden conmdcrurse adecuadas dosis de mantemmiento
mucho més débiles En el caso de otros pacientes, puede ser nccesano proporcionar iralanuentos a
largo plazo en la proporcién de 1 a 4 dosis al dia, de acuerdo con los requisitos fimolégicos de cada
paciente en particular Generalmente, &l producto activo puede adomnistrarge por via oral de 1 a 4
veces al dia. Por supuesto, para algunos pacicnies scrd necesario recetar no més de una o dos doss al
dia

Naturalmente, un paciente en d que la admmstracén del compucsio de la prescatc mvencién
cs un régimen terapéutico eficaz es preferiblemente un ser humano. pero pucde ser cualquier animal,
De esta manera, como puede apreciarse ficimente por un especialista habitual en la técmca, los
métodos y composicioncs farmacéuticas dc la presente mvencién son particularmente adecuados para
la adrumstracaén a cualquier ammal particolarmente un mamifero e incluyendo pero sin hmitacaén
smmales domésticos, tales como gatos o permos, ammales de granja tales como pero sin hrmtacién,
vacas caballos, cabras, ovejas y cerdos, ammales mivestres (tanto en cstado silvestre como en un
moolégico, anumales de investigacién tales como ratoncs, ratas concjos, cabras, ovejms, cerdos, perros

gatos, efc, especies aviares fales como pollos, pavos péjaros cantorcs, cic, es dear para uso
vetennano
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Detalles de Preparacién
El compuesto de formula 1 puede prepararsc por la aplicacién o sdaptacén de métodos

conocidos, por lo que se entiende métodos usados en este documenio o descntos en la bibhografis, por
gyemplo los descritos por R C Larock en Comprehenmive Organic Transformatons, VCH pubhshers
1989 o camo se descnbe en este documento.

En las rcaccioncs descnitas en lo sucesivo puede ser necesario proteger grupos funcionales
reactivos. por cjemplo grupos amino pam eviiar su paricapsadn indescada en reacciones  Pucden
usarsc grupos protectores convencionales de acuerdo con la préctica convencional, véase, por gemplo
TW Greency P GM Wuts en  Protective Groups 1n Orgamic Chenustry”™ Johm Wilcy and Sons, 1991
En particular el compuesto de férmula I puede prepararse como se muestra a lo largo de los Esquomas
I

Por gemplo, ¢ compuesto de la presente invencién es un compuesto no qural cuya
preparacién comprende una sintemis convergente El Esquema I presentado a continuacaén muestra los
procedimuentos que culminen en la preparacién de la anuna 10. El Esquema II presentxio a
contiruacién muestra los procedimmentos que culminan en 1a preparacién del dcado 10 El Esquema 11T
presentado a continuacién muesira los procedimuientos que culminan en la preparacién del compuesto
de f&rmula | para producir d compuesto de firmula [ cn una sccuencia de dos etapas. La preparacién
de 10, 16 y el compuesto de frmula I de la presentc invenaidn sc descnben, a su vez, 8 continuacién.

El compucsto 2 se convierie en € compuesto 3 mediante la protecaén del grupo amino con un
agente protector de amino tal como 1,2-bis(clorodimctilmhl)ctano. cn presencia de una amuna
tertiana, tal como tnetilamina, en un disolvenic incric adecusdo tal como diclorometano, para
produar d compuesto 3 protegido.

El compuesto 3 se convierte en e compuesio 5 por alquiacién ded compuesto 4 usando o
compuesto 3 en condicones de alquilacién que comprenden una base fuerte tal como n-bunihto, en un
disalventc aprético, tal como tetraludrofurano, para producir d compuesto 5 denvado de hidroxilo.

El compucsto 5 se convierte en el compucsto 6 por desprotecadn ded grupo amino del mamo
con un agenic de desprotecadm, tal como 1n dado imorgimeo fuerte, tal como dcdo fosfdrico
presencia de un disolvente 1nerte, tal como heptano, para producir el compuesto 6 desprotegido.

El compucsio 6 se convierte en ¢l compuesio 7 por deshudmtacaén, usando un dado inorgimeo
fuerte, tal como dado fosfinco, y la postenor ncutralizacién del producto usando una base inorgémca
fuerte, tal como hudrécado sddico acuoso para produar ¢ compuesto 7 deshudratado.

El compucsto 7 se convierte en e compucsto 8 por desprotecadén del grupo amuno con un
agente protector de anmuno tal como anhidndo de boc, en un mstema de disolventes mixto
acuoso/orgfimco, donde el disolvente orgfinico es un disolvente orgimco polsr tal como metanol,
usando una base mnorgimcs feerte, tal como drdxado sédico acuoso para producir ¢ compuesto 8
boc-protegido
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El compuesto 8 sc convieric en c compucsio 9 por ladrogenacaén usando un agente reductor
tal como ldréxado de paladio sobre carbono (20%) en un mstema de disolventes muxto. tal como
cido acético metanéhco para producir la sal de pipending desprotegida, compuesto 9

El compuesto S se convierie en su forma de base hibre, compuesio 10 por neutralizacién
ussndo una base inorgimca fuerte, tal como hidrdxado sédico acuoso, pama producir d compuesto final
10

El disulfuro de carbono sc convieric en ¢ compuesto 11 por aclecién ussndo el agente dc
acilacidn cloroforrato de propilo cn presencia de una base inorghnica fuerte, tal como hidrdxido
potézico. en n-propanol para produar el compuesto 11

El compuesto 11 sc convierte en ¢l compuesto 12 por alquilacién de acctona con  compucsto
11 en presencaa de una base fuerte tal como ndruro sédico parm producir el compuesto alquilado 12

El compuesto 12 se convierte en ¢l compuesto 13 por alquilacién del compuesto 12 con
acclato de a-bromo metlo en presencia de una amina tercana tal como tnetlamina para producir o
compucsto alquilado 13

El compuesto 13 se convierte en ¢l compuesto 14 por ciclacién en condiciones de base fucrte,
tal como metdxado sddico en presencia de un disolvente orgénico prético tal como metanol para
produar d compuesto 14 aclado

El compuesto 14 se convierte cn & compuesto 15 por bromacién en un disolvente orghnico
incrie, tal como tnclorometano o una mezcla de TBME/heptano para producr d compuesto 15
bromado.

El compuesto 15 se conviertc en ¢ compucsto 16 por hidrohizacaén usando una base
morginica fuerte, tal como hdréxado de hiio

El compuesto 16 se convierte en ¢ compucsto 17 por acoplanuento con e compuesto 10
usando un agente de ecoplamuento tal como TPTU/HOBT o EDC. en presencia de un disolvente mnerte,
tal como diclorometano. y una anuna tercaaria tal como diisopropil etilamina en conciciones aniudras,
pam producir ¢ compuesto 17 scoplado

El compuesto 17 se convierte cn e compuesto 1 por desproteccidn en condiciones de écdo
fuerte, tal como deado clorhidrico, en prescncia de un disolvente orghnico polar tal como dioxano, para

producir d compuesio I desprotegudo.

47
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El compucsto de Ia presentc mvencidn cs bimco y tal compuesto es util en forma de base libre
o en forma de una sal de adicién de dados farmacéutcamente aceptable del memo

Las sales de adiaén de dcidos pueden ser una forma mis conveniente de uso y en la prictica,
¢l uso de la forma de sal intrinsecamente equvale al uso de 1a forma de base hbre Los écdos que
pueden usarsc para preparar las salcs de adicaién de écdos incluyen prefenblemente los que producen,
en combinacién con la base hibre, sales farmacéuticamente aceptables, es decar sales cuyos aniones
son no téxicos para €l pacientc en doms farmacéuticas dec las sales, de forma que los efectos
mhibidores bencficiosos intrinsecos cn la base hbre no esté enmviciado por efectos secundanos
atribuiblca a los eniones Aunque se¢ prefieren las salcs farmacéuticamentc accpiables de dicho
compuesto bémco las sales de adiaén de dados son dtiles como foentes de la forma de base hbre
aunque la sal particular per sc, sc desec 56lo como un producto intermedio. por giemplo cuando 1a sal
se forma ablo con fines de punficacdén e 1dentificacén o cuando se usa como intermedio en la
preparacidn de una sal farmacéuticamente acepiable por procedimientos de infercambio idnico Les
sales farmacéuticamente accptables deatro del alcance de la invencidn incluyen 1as derivadas de dcidos
munerales y écidos orgénicos. ¢ incluyen hidrohaluros, por gjemplo hdrocloruro ¢ ldrobromuro,
sulfatos, mitratos splfamatos, acetatos, citratos, lactatos tartratos, malonatos, oxalsios, salicilatos,
propionatos, succnatos, fumaratos, malesios, metilen-bis-b-hudroxinafioatos, benzoatos tomlatos,
gentisatos, 1schongios, di-p-tolumitsriratos, melsnosulfonatoa, etancsnlfonatos, bencenosulfonatos, p
tolucnosulfonatos caclohexilsulfamatos y quinatos Una sal més particular del compucsto de formula I
es la sal lmdrocloruro.



10

15

30

35

USAV2004/0013 WO

Ademés de ser utiles por of nmusmas como compuesto activo, las sales del compuesto de la
mvenciém son fitiles para la purificacén de compuesto por ejemplo, por medio de 1a cxplotacién de
las diferencias de solubilidad entre Ias salcs y d compuesto perental productos sccundanos y/o
matcnales de partida por técmcas bien conocidas para los especialistas en la técmca.

De acuerdo con otra caracicristica de 1a imnvencidn, 1a sal de adiadn de éados del compuesto
de csta invencién puede prepararse por reaccién de la base libre con ¢l dado apropiado. por medio de
la splicaién o adaptaciém de métodos conocados Por ¢jemplo. las sales de adicidn de dcdos del
compuesto de esta invencién pueden prepararse disolviendo la base hbre en agua o cn una solucén
acuosa del alcohol u otro disolvente adecuado que contenga d écido apropiado y aislando Ia sal por
evaporacién de la solucién o por reaccidn de la base hibre y ¢ dado en un disolvente orgénico en
cuyo caso la sal se separa directamente o pucde obtenerse por concentracién de la solucién,

Las sales de adicién de dcados del compuestio de esta imvencién pucden regenerarse a partir de
la salcs por la aphcacién o adaptacaén de métodos conoados Por ¢jemplo el compucsto parental de
Ila mvencién puede regenerarse a partir de sus sales de adicién de écados por tratammento con un élcah
por gemplo, solucién acuosa de bicarbonato sédico o solucadén acuosa de amoniaco

Los materiales de partida e intermedios pucden prepararse por la ephcacién o adaptacién de
métodos conocados. por gjemplo. los métodos descritos en los gjemplos de referencia o sus equivaleme
quimicos evidentes

La presente invencadn también sc reficre algunos intermedios en los csquemas anienores y
como (ales, ios procesos descritos cn este documento para su preparacién constituyen caracteristicas
adicionales de la presente invencidn
Eiemplos

La presente invencién pueden cnicnderse megor haciendo referencia a los siguientes ¢jemplos
no limitantes, que se proporionan a modo ejemplar de la invencidn. Los sigmentes gemplos se
prescatan para ilustrar con més detalle realizaciones particulares de Is invencién  Sin cmbargo, no
deben considerarse de mnguna manera hnutantes del amplio alcance de la invencién

En los espectros de resonancis magnénca nuclear (RMN) presentados més adelante, los
desplazanuentos quinucos se expresan en ppm con respecto al tetrametilmlano Las abrevisioras
ticnen log sigmentes mgmificados a = ancho. dd = doblete de dobletes, s = mnglete m = multiplete

EJEMPLO 1
Etapa 1 Preparacién de 13 Bromo4 fluoro-benail)-2,2,5 5-tetrametl [1,2 5] azadimlohdina
(Compucsto 3)
Sc suspenden 110 g (0 46 mol) de lndrocloruro de 3-bromo-4 fluoro-bencilanuna (2) en 900
ml de cloruro de metileno en un matraz de fondo redondo de tres bocas y de 2 | equpado con
atmdsfern de N;, sensor de temperatura termopar recubiesto de Teflén y agutador mecinico y se enfria
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8 ~5°C cn un bailo de luelo.  Se afiaden un total de 144 g (1 42 mol, 3 1 equv d=0 7) lo que produce
una suspenmén cspesa.  Después se aflade gota a gota durante 15 horas una solucién dc 12
is(clorodumetilsbil) etano (100 g, 0 46 mol) en 250 ml de cloruro de metleno mientras se mantienc la
tcraperatura de la mezcla de reacadn cntre 5 y 8°C  La mezcla se agita duranic 30 mmitos y despuds
sc cahenta & tcmperatura ambiente. La suspenmém de hidrocloraro de tnehlarmna se reura por
filrmaén El filirado se concentra al vacio (40°C. <50 mbar), sc afiadc 1 htro de pentano y o
precapitado de BisN x HCl adicional que se forma se retira por filtracidén.  El procedimento se repate
con | 1 més de pentano.  El filtrado se concentra al vacio (40°C. <S5 mbar) hasta dar un liqudo incaloro
que solidifica tras un penodo de refngeracién, para dar 159 g (~100%) del compuesto 3 en forma dc
un séhdo enstahno blanco.

La finshzacién de 1a reaccién deberia controlarse usando 1H NMR para asegurar que no queda
cscnoalmente mngém resto de matenal de parnde 2 y de hidrocloruro de tmetilammna segiin se ha
consunudo o n-butil ktio en la etapa posterior por lo quc da como resultado un menor rendimiento dc
1a rcaccadén

Etapa 2 Preparacién de | Benal-4-{2-fluoro-5-(2 2 § S-tetrametil-{1 2 5]-azadimlolidin 1
ilmeti)feml]pipendin-4-ol (Compuesto 5)

Una solucién del compuesto 3 (159 g, 04574 mol) en 1 51 de THF se coloca en un mairaz de
fondo redondo, de tres bocas y de 3 | eqmpado con una atmésfera de Nz, scnsor de temperatura con
termopar recubserto de Teflén y agitador mecémceo y se enfria @  75°C. A esta solucién agitada se Je
afiade gota a gota una solucién 25 M dc n bunl hto (192 mi, 048 mol 105 cqus) durante
aproxamadamente 1 hora meniras sc mannene la temperatura de la mezcla de reaccidn entre -72°C 'y -
75°C. Después de 30 mun, sc afiadc gota a gota durante | hora una solucién de | bencil-4-pipendona
(Compucsio 4 88,2 g, 047 mol 1 02 eqmy ) en THF snludro (350 ml + 50 ml dc aclarado) mcntras sc
mantiene la tempceratura de reaccién por debajo de 70°C  Después de 20 nun a una temperstura de -
70°C a —75°C. a la mezcia de reaccién se le afladen 200 ml de metanol (cambia de color de naranja &
amanilo) y después la mezcla sc dgga calontar a temperatura ambiente. La solocidn de reacadén ac
caoncentra al vacio (50°C) para dar 295 g de un acaitc pardo. compucsto 5

Etapa 3 Preparacaén de 4-(5 Aminomenl 2 fluorofeml)-1-benalpipenidin-4-ol (sal fosfito)
(Compucsto 6)

El compucsto 5 bruto (~295 g) se diluye con 1 1 d¢ cloruro de metileno y s transficre a un
matraz de fondo redondo de tres bocas y de 3 hitros equapado con sensor de temperatura termopar
recubserto con Teflén y agitador mecimco A esta solutaén sc le afiaden lentamente 53 g de HyPO, al
85%(1 cquiv ) micntras se agita (exotérmica) y la mezcla sc concentra al vacio (40°C) Se aflade 11de
cloruro de metileno y la mezcla se concentra al vacio (40°C 1 mbar) hasta dar una cspuma amanlls

-
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que despuds se suspende en | 1 de heptano  Se forms un s6lido y se alsla por filtmadn, El séhido
castafio s¢ seca para dar 190 g del compuesto 6 MS cncontrado m/z 315 (M+H)

Etspa 4 Preparaada de 3-(1-bencil 1 2 3 6-tetraludro-pindin-4 11)-4 fluoro-bencilamina
Compucsto 7)

Se transfiere un total de 190 g del compuesto 6 a un matraz de fondo redondo de tres bocas y
de 2 |, equipado con scnsor de temperatura tarmopar recubierto con Tefldn y agitador mecémico. Se
sfiade un total de 600 ml de HyPO, al 85%. La suspcamén resultante se calienta graduaitmente a 100°C
muentras se agita La reaccién se controla por HPLC con respecto a su finahzacidn (tipicamentc de 2 &
3 horas) Una vez que la reaccién se ha completado 1a solucdn de reaccién sc cnfiia a temperaiurg
ambiente y se diluyc con 800 ml de agna. La capa acuosa se lava con éter (2 x 200 ml) Después, la
capa acuosa 5¢ neutraliza con NeOH acuceo o 50% a pH > 9 muentras s¢ manticne la iemperstura por
debgjo de 30 °C  Esta solucién acuosa cs un mstema tampén muy concentrado en o que ¢ pH
pomencce mn cambios 8 aproximadamente 7-8 hasts que s¢ alcanza el punto de neutrahzacién La
canfirmeaién de que la neutralizacién se ha completado se efectua afindiendo unas pocas gotes de base
a uns pequcila mucsira de liqmdo sobrenadante para ascgurar que nos e obscrva més precapimaidn,
Una gran cantidad dc la sal sc retira por precapiisaon.  La mezcla se filtra y d séhdo se aclara con
DCM (dicloruro de metileno) (aproximadamente 3 1) y 2 1 de agua. La capa organuca (fondo) se separa
y sc lava con agua (2 x 11) La solucién orgénica sc concentra al vacio (40°C) para dar 107 g de un
aceate pardo compuesto 7 MS  encontrado m/z 297 (M+H)

Etapa 5 Preparacién de éster terc-butilico del ado [3-(1 Benal 1,2,3 6-tetraludropindin-4-il)-
4-fluoro-bencil|carbdmico (Compuesto 8)

A un meiraz de fondo redondo, de 2 hiros y 3 bocas, equipado con sensor de tempemturs
termoper recubierto con teflén y agitador mecénico se le afiaden 50 g del compucsto 7 y una solucién
de mctanol (800 mi) y agua (400 mi) Sc afladen 36 8 g dc anhidndo BOC y 2 ml de NaOH al 50% y
la mezcla se agita a temperstura ambiente.  El producto se retira por precipitacién de la solucién
despuds de 2 horas de agitacién. Si1 € producto de Boc no precipata, decantar la capa acuosa supenor
y afiadir n-heptano al aceite para solidificar ¢l productio La mezcia se agita durante una noche a
temperutura ambiente. El sélido se aisla por filtracién y sc suspende en 1 05 1 de MeOH/agua (2 1 en
volumen) durante 4 horas, despuéds se aisia por filiracién y sc scca durante 4 dias para dar 40 g (o

rencimiento total cs de aproxamadamente 35% a 48% a partir del compuesto 3) de compuesio 8 en
forma de mn s6lido amanllo claro Pureza 96,3% por HPLC MS m/z 397 (M+H) 398 (M+2H).

Etapa 6 Preparacién de éster terc-butihco ded dcdo 6 (4-Fluoro-3-pipendin-4-l
bencilcarbémico, sal acetato (Compuesio 9)

qk
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Se cargan 64 g (0 16 mol) del compucsto 8 6,4 g hudréxido de paladio/C 20%, 195 g (2
cquiv ) de ado acético glacal y 250 ml de metanol en un recipiente de ludrogenacén de 1 htro  El
reapienic de 1s mezcin de reaccidn sc purga (No/vacio, 3 veces), después se carga Haa 275 71 kPa (40
pa) y s¢ agita duorante una noche a temperstura amente. El catahizador se renra por filtracién y e
filtrado se concentra al vacio (40°C) para producir un aceite  Se sfiaden 200 ml de éter wopropilico y
sc agita durante una noche Un séhdo blanco. que precipita, se flltra, sc aclara con éter 15opropilico y
se scca para dar 53 5 g de un sélido blanco con una purcza de 95 4 % por HPLC El sdhdo se
suspende en 500 ml de MTBE durente 5 horas, después se alsla por filtracién y sc suspende de nucvo
cn 500 ml de MTBE durantc una noche. El aélido se alsla por filtracién y se seca pama producir 51,3 g
(86.3%) de la sal acctato del compuesto 9 en forma de un séhdo blanco Anfhus clemental Calculado
para C17H25FN202 C 6194 H,793 N 76 Encontrado C,62,0 H 817 N 749 KF 034%de
agua. HPLC T,9 14 mn, pureza 97 % por AUC MS m/z 309 (M+H), 310 (M+2H)

Etapa 7 Preparacén de déster torc-butiico del dmdo  (4-Fluoro-3-ppendin-4-il
bencil)carbdnuco
(Compuesto 10)

Sc dusuelve Ia sal acetato del compuesto 9 (51 g) en 400 ml de agua y ¢ pH ¢ gjusta a 5 con
HCI 2N La soluadn acuosa se lava con éter (2 x 200 ml) La capa acuosa sc neutrahza a pH > 12
con NaOH ac. al 50%. y se extrae con éer (2 x 300 mI) La capa orgénica se lava con agua y se seca
sobrc Na2SO4 y después sc concentra hasta un aceite Al aceste se Ic afladen 200 ml de n-pentano y
se agita durante 3 horas. El producto séhdo se alsla por filtracsdn, sc lava con n-pentano y s¢ seca &
temperstura aminentc con vacio domédstico duranic 24 horas para producir 42 g del compuesto 10
(98%) en forma de un sélhido blanco MS (ESI) m/z 309 (M + H) Anéhims clemental Calculado para
CI7H25FN202 C 6621 H 817 N 908 Encontrado :in correcaén paraagua. C 6430 H 8.64
N 8,77 KF 2,57% de agua. HPLC T,9 16 mn, purcza 98 1 % por AUC

Nota.  Si la pureza de la sal accisto del compuesto 9 cs menor dod 95% por HPLC, puede usarse una
solucién de n-pentano y éter (hasta de 1 1 en volumen) para solidificar el producto (base hibre) & partir
del acetic en lugar dc sélo n-pentano. El producto es muy soluble en éter de forma que m se usa més
éter se perderd mis producto obteruéndose de esta manera un menor rendimento

EIEMPLO 2
Etapa 1 Preparacion de milfuro de bis(propoxihocarbomlo) (compuesto 11)
Sc afladen 84 2 g de hidrdxido potiimco en polvo (1,27 mol) a 530 ml de n-propanal colocado
en un matraz de fondo redondo de tres bocas equpado con un agitador mecémco y un bafio de
refngeracién a temperatura ambiente. Después se afladen gota a gota duranic 1 hora 80 ml de disulfuro
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de carbono (1 33 mol) a la solucién mediamte un embudo adicional de presién equihbrada. Se continua
agitando durante 3 hores Se afiaden 200 ml dc agus. Sc afiaden gota a gota 73 5 g (0.6 mol) de
cloroformisto de propilo en forma pura mediante un embudo adiconal de premén eqmhbrada La
mezcia se agita duranic una nochc a temperatura ambiente La mezcla después sc diluye con 400 ml
de heptano La capa acuosa sc extrac dos veces con 100 ml de heptano.  La capa orghnica combinada
sc lava con 100 ml de agua y 100 ml de salmuera y después sc seca sobre carbonato potdsico y se
evaporn. El propanol remdual se reima adicionalmente por destilacaén a alto vacio para obiener un
liqudo amanlio transparente. Se disuelven 10 g del ligmdo amanllo transparente en 10 g de heptano y
sc punfica por cromatografia sobrc gel de silice, cluyendo con heptano para obtener 8,35 g del
compuesto 11 (rendimiento de 41 %)

Etapa 2 Preparacién de éster O-propihco del aado 3-oxo-tobutinco (Compuesto 12)
Se suspenden 1 82 g (45 mmol) de ludruro sédico en 40 ml de tolueno. A esta suspensién sc le

ailade una solucién de 4 76 g (20 mmol) del compuesio 11 cn 10 mi de tolucno a 40°C con agitacién
La reaccién se 1mcia introduciendo una pequefia cantidad de ndroro potimeo Cusndo se hace esto se
forman burbujas y d color de la reaccén cambia de amarillo a naranja. La mezcla de reaccaidn se egita
a 40°C duruntc una hora y después sc enfiia a 0°C en un baflo de agua enfriada con mclo. Después, la
mezcla de reaccién se vierte cn un vaso de precapitados que contiene 11 ml de HC1 4 N hielo y 150 ml
de &cr La capa orgimca sc scpara y se concentra,  El producto bruto se punfica por cromatografia
sobre gel de sihce, eluyendo con acetato de ctilo al 5% en heptano para obtener éster O-propilico del
éado 3-oxo-tiobutinco (compuesto 12).

Etapa 3 Preparacién dc éster metilico del 4cido (3-oxo-1-propoxa-but 1-emisulfaml)-acético
(Compuesto 13)

Después el compuesto 12 sc disuelve en 40 ml de DMF y se caftia 8 0°C A esta solucién se
lc afiaden 46 g de acetato de a-bromo metilo en S ml de DMF y 52 ml de tnetlamna
Instanténcamente se forma un precapitado blanco Esta suspensidn se agita a 0°C durante 2 horas y
después se vicrte en éter/agua enfriada con hielo. La capa orgfnica se scpara y sc concentra El
producto bruto sc punfica por cromatografia sobre gel de silice y despuds sc duye con metanol al 3%
en DCM para obtener 2 61 g del compuesto 13 (rendimuento de 56% en dos etapas)

Etapa 4 Prepareaén de éster metflico del édcido 3-mettl S-propoxi-tiofeno-2-carboxihico
(compuesto 14)

Una mezxla de 2 61 g (11 24) del compucsto 13 y 2 ml de metdhado sédico 0.5 M/metanol en
40 ml de metanol se cahenta a 70-73°C durante 40 minutos Después, la mezcla se vierte en éter/agua
enfnada con uclo. La capa orgiinica se scpara y s¢ concentra.  El producto bruto sc punfica par
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cromatografia sobre gel de silice, cluyendo con DCM pama obtener 1 85 g (rendimuento de 76 8) del
campucsto 14

Etapa 3 Preparacién de éster metihco del dcido 4-bromo-3-metl 5-propoxi-tiofenc-2
carboxilico (compucsto 15)

A una solucién de 1,22 g (5 7 mmol) del compucsto 14 cn 20 ml de tnclorometano se le
aiaden 11 ml de bromo 0 55 M/tnclorometano a 0°C y se agita durante 10 munutos. La mezda se
inactrva con una solucadn acuosa de sulfuro sddico y se extrajo con DCM. La capa orgiinica se separa y
sc concentra. El producto bruto se punfica con una capa de carbonato potésmco-gel de silice con DCM
pera obtener 1 67 g (rendimuento de 100%) del compuesto 15

Etapa 6 Preparsaén de dmdo 4-bromo-3-metil S-propoxa-tioftno-2-carboxdhico (compucsto
16)

A una solucién de 1 67 g del compuesto 15 (5 70 mmol) en 27 ml de dioxano se le afladicron
10 ml de LiOH 2 M/agua y 9 ml de agua. La mezcla se agita a temperatura ambrente durante 4 horas
Despuds, 1n mezcia se diluye con 10 ml de agua y se extrac dos veces con 10 ml de éter La solucién
acuosa s¢ cnftis en un baiio de agua enfnada con hiclo y sc aadifica con HCl1 4 M. El sélido blanco se

recoge por filtraadén por succién pars proporcionar 1 28 g (rendimuento de 80.5%) del compuesto 16

EIEMPLO3

Etapa 1 Prcparaadn dc éster terc-butfhco ded dado  {3-{1-(4-bromo-3-metil-5-propox:
thiofeno-2-carbonil)-pipendin-4-1(]-4 fluoro-bencil }-carbdmico (compuesto 17)

A una solucaén de 170 mg del compuesto 16 (0 61 mmol) en 25 ml de DCM en una atmdsfera
de Nz sc Ic afisden 170 mg de TPTU (0 61 mmol) y 80 mg de t udroxz 1H-benzotnazol (HOBY) (0 61
mmol) La mezcla se agita durante 3 munutos. Después a 1a mezcla sc le aflade una solucién de 200
mg (0 65 mmol) ddl compuesto 10 en 5 ml de DCM y 0.3 ml de dhisopropil enlarmna (1 2 mmol) La
mezcla se agita 8 tempersturs ambiente duranie 24 horas. Después 1 mexxcia se lava con 20 ml de
agua, se scca sobre sulfito sddico anhidro y se concentra. El aceste bruto se punfica por cromatografia
sobre gel de silice, eluyendo con metanol al 3% en DCM para obtener 0,3 g (rendimucnto de 86 5%)
del compuesto 17

1H RMN [CDCl3] 7 14 704 (m 2H) 6 95 (dd H), 4 82 (s a, H), 4,38 (da, 2H) 4,23 (d, 2H), 4 05 (1,
2H), 3 17 295 (m, 3H), 221 (s, 3H), 1 92 1 59 (m, 6H), 1 44 (s, 9H), 1 05 (1, 3H) MS(ESHH) 569
M++1)
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Etapa 2 Preparsaén de hudrodoruro de [4-<(S-amnometl 2 fluoro-fenil)-pipendin 1-11]-(4
bromo-3-metil 5-propoxi-hofen 2-il)-metanona (compuesto I)

Una solucidn de 025 g del compuesto 17 (0 44 mmol) cn 8 ml de HC1 4 M/dioxano en una
atmésfera de nitrégeno se agita s temperatura ambiente durante 3 horss. La solucién se diluye con 30
ml de éter y sc agita durante 5 min El hquido se decanta dal séhido. El sélido se lava con 30 mi de éter
y d liqudo sc decanta de nuevo Después, d sdilido se disucive cn metanol al 3% en DCM y se
punfica por cromatografia sobre gel de sihce, cluyendo con metanol al 3%-10% cn DCM Sc obhene
el compuesto [ 0 19 g (rendimiento de 86 4%)en forma de un séhdo amorfo rerando d disolvente de
las fracciones puras combinsdas del producto por evaporacién,  El producto es un vidno amorfo

IH RMN [CDCl3] & (TMS) 8 62 (br 8, 3H). 7.53 743 (m, H) 736 7.26 (m, H), 6 97 (4d, H) 4 22 (br

d, 2H) 418399 (m, 4H), 316290 (m, 3H) 217 (s 3H), 200160 (m, 6H), 102 (¢, 3H)
MS(ESH) 469 (M*+1) 100% de pureza por LC/MS (UV 220 nm y conteo 14mco total)

ACTIVIDAD BIOLOGICA
Las propicdades del compuesto de la presente nvencidn se demnestran por 1) su polencia

imnhibidora de B-Tnplasa (valores de Clso ¥ K) y 2) su actividad medida en o moddo de
huperreactividad de las vias respiratonas de cobaya (DEsp Oral)

PROCEDIMIENTO DE ENSAYO IN VITRO

Como todas las acciones de Ia triptasa, como se ha descnito en la secadn de antcccdentes,
dependen de su actividad catalitica, entonces los compucstios que mniben su acividad catalinca
inhibirin potcncialmente 1as acconcs de la tnptasa. La imnhnbiaén de esta acuvidad catalinen pucde
medirse por medio del cnsayo enzmitico 1n vitro y e cnsayo celolar

La actividad de inlibicaén de la tnptasa se confirma usando triptasa a1slada de pulmdn humano
o beta mptasa humana recombinante expresada cn cflulas de levadua Se obtienen resuliados
csencialmente cquivalenics usendo la enzma nativa mslada o la enama expresada. El procechrmento
de ensayo cmples una mucroplaca de 96 poaillos (Costar 3590) usando L-purogiutamml L-prohl L-
argimna-parag-pitroamhida (82366 Quadratech) como susirato (¢sencanlmente como descnbe McEuen
et al Biochem Pharm, 1996 52 péginas 331-340) Los ensayos se realizan a temperatura ambicnic
usando sustrato 0.5 mM (2 x ky) y la microplaca sc lec en un lector de microplacas (lector de placas

Beckman Baomek) a una longitud de onda de 405 nm.

Tns (pH 8,2) 50 mM NaCl 100 mM Tween 20 al 0 05%, 50 pug/ml de hepanna.

37



10

15

20

30

35

USAV2004/0013 WO

Suatrato
82366 (Soluciones madre de una concentracién 2 5 mM)
Enzama
Soluciones madre de beta tnptass recombinente punficada de 310 pg/ml
Pratocalo (Determunacién de gn solo punio
e  Afladir 60 pl de sustrato dihndo (concentracidn final de 500 uM en tampén de ensayo) a cada
pocallo
o Afladir compuesto por duplicado a una concentracién final de 20 pM 2 un volumen de 20 pl
o Afiadir enzama a una concentracién final de 50 ng/ml en un volumen de 20 i
* El volomen total de cada pocillo es de 100 ul
* Agiter brevemente para mezclar ¢ incubar a icmpersfura ambiente en la oscundad durante 30
mnutos
e Leer las absorbancias a 405 nM
Cada placs ticne los mguientes controles
Totsles 60 pl de sustrato, 20 ul de tampén (con una concentracién final del 0.2% de DMSO),
20 ul de enzama
No especifico 60 pl de sustrato. 40 pl de tampén (con DMSO al 0.2% DMSO)
Totales 60 pl de sustrato, 20 ul de tampdn (Sin DMSO). 20 i de enzama
No especifico 60 pl de sustrato 40 ul de tampém (Sin DMSO)
Protocolo(Determunacién de Cls y K)

El protocolo es cscncalmenis 1gual que o antenor con 1 excepadm de que o compuesto ae
afiade por duplicedo a las sgumentes concentraciones finales 001 003 01 03 1 3 10 pM (Todas Is
dilucioncs se reshzan manualmente) Para cada ensayo. ya ses la deterrinacién de um solo punto o del
velar de Cly; sc usa un compucsto patrén para obtener el Cly por comparacaén A partir del valor de
Cls, Ia K, puedc calcularse usando la mguiente férmula K, = Clw/(1 + [Sustrato]l/Ka)

La potencia inmbidora de la B Tnptasa para ¢ compuesto de frmula I corresponde a valores
de Clyp y K, de 76 nM y 15 nM respectivamente.

PR 1
Profocolo de ensayo,

Senmbihizacén y tratamiento con firmaco Sc senmbilizan cobayas Hartley macho (225 250 g)
con ovoalbdmmna (0 5 ml de una solucién al 1%, 1p ysc) Enel dia4 los ammales recibicron ima
unyeccaén de refuerzo (i p )de 05 ml de ovoalbimuna al 1%. En el dia 21 los animales reciben por vis
ol (2ml/kg) vehiculo (metlceluloga al 0 5% /Tween 80 al 0 2% ) o compuesto de ensayo dos horas
anies de |s exponcaén al antigeno  Treinta nunntos antes de Ia expomcdn al antigeno. a los animales



10

15

20

30

35

USAV2004/0013 WO

también se les inyecta mopirarmna (30 mg/kg, 1 p.) para impedir el colapso enafilictico Después los
ammales se exponen durante 5 mnutos 8 un aerosol de solucién salina (ammales de control) u
ovoalbumuna al 1% ugando un nchulizador deVilbiss Ultraneb

Modicaén de AHR. De diecaiocho a vanhicpatro horas despuds de la expomeién, los animales sc
anestesign con una combinaciém dc ketarmna (133 mg/kp) ¥ xilaana (24 mg/kg) admimstradas por via
intranmscular sc preparan quirirgicamentic y después se montan en un pletsmografo de cuerpo entero
para medir la fancién pulmonar Los ammalcs se conectan a vemtiladores Ugo-Basile que sunmmistran
un volumen comente de 1 ml/100 g a una velocsdad de 50 respiraciones/minuto a través de una cénula
traqueal También se cénula la vena yugular para la expomadn a hgtamina. Se pone una cénula
esofiigica rellena con agua de tal forma que se pueda registrar la presién transpulmonar La premén
transpulmonar se mide como la diferencia cntre las cénulas traqueal y esofigica usando un transductor
de premién diferencial  El volumen, d flyjo de aure y las seflales de preuén transpulmonar se controlan
usando un mstema dc andhsis pulmonar (software Buxco XA) y se usan para calcular Is remstencia
pulmonar (cm H;O/ml/s) y la complianza dindmmca (mlem Hz0) La rcuistencia de las vias
respiratorias vy la complisnza dindmica se calculan en una base de respiracién por respumacén. La
higtanuna s¢ adounistra por via intravenosa y sc cvaliia la reachvidad a concentraciones crecicnics
(0,3 20 pg/kg) Los valores de DEs se csuman a partir de los valores de érca bajo Ia curva (AUC)
obtemdos a partir de Ias curvas de dosis-respuesta a hustamina incividuales
Miveles de fnuaco cn plasma y cn pulmon

Los mvelcs de compuesto en plasma y en pulmdn se determunan en grupos satélite Para Ia
detcrmnacaén de los mveles de finmaco se usan de tres a cuatro cobayas de cada wno de los grupos de
tratammento con férmaco expenmental En o punto de tempo indicado (2 o 24 horas después de Ia
domficacaén), los amimales se cutamizan y se obtienen muestras de un 1 ml de sangre por puncién
cardiaca y se recogen en jerings recubiertas con hepanna que contienen 20 il (por 1 mi de sangre) de
una solucaén de udralazing 5 mM El plasma se scpara del componente cclular de la sangre por
centrifngacién y se almacena a —20°C hasia que se ensaya. Las muestras de pulmén se diseccionan del
tcpdo conectivo, se sccan con papel sccante, se pesan y se almacenan en viales de 20 ml que contienen
5 ml de una solucién de ludralazina 5 mM en solucién salina. Las mucstras dc plasma congclada
después s transficren cn huclo seco al grupo Pilot PK pama detcrmnar los mveles de compuesto

Resubiados,

La cficacta del compuesto 1I se perfila basindose en Ia Hiper-respucsta dc las Vias
Respiratonias (AHR) a la hustaruna en cobayas senmibihizadas por via oral El compuesio I no tiene
ningiin efecto sobre 1a remistenca basal de las vies respuratonias o la comphanza pulmonar dindmica
basal

La senmbilizacién y exposicién individual con ovoalbumna tiene como resultado un aumento
de la reacividad bronquial a 1a Instamina como se indica por un desplazamienio hacia la 1zquenda en
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la curva de dosis-respuesta del espasmogeno y también por un gumento sigmficativo cn e érea bajo la
curva (AUC) tanto para la resistencia dc las vias respiratorias como para la complhianza pulmonar Los
valores absolutos representan un aumento de la resistencia de las vias respiratonas y una reduocion en
]a complianza pulmonar

Tras la domficacon oral, 2 horas de la expomadn a ovoalbumina, d compuesto I protege
mgmficativamente frenie a Isa AHR estmulada por antigeno a la hustammna con un valor de DEsy =01
mg/kg medido por remstencia de las vias respiratonias y comphanza pulmonar dindmuca.

En ammales scparados, s¢ mmden los mvcles dc compuesto | en d flmdo de la lavado
broncoalveclar (BAL) pulmén y plasma, dos horas después de lz domficacém del compuesto (1
mg/kg, po) Hay una cantidad aprecasble de compuesto I en drganos diana tales como pulmén y BAL
(sin tener en cuenta e fiactor de dilucién para BAL) Los mveles del compuesto en plasma se detectan
a un mvel mucho menor

En ammales satéhite, los mveles de compuesto L, tanto en pulmén como cn plasma, también se
muden 24 horas después de la domficacién Aunque no pudo detectarse cn plasma, sin embargo, habia
una cantidad apreciablc de compucsio | depenchente de la dosis detectada en el pulmén de cobaya 24
horas después de la dosficacaén También se demucstra que ¢ compuesio I posee una larga durscién
de la accién con un valor medio de DEsy de 0 4 mg/kg cuando se dosifica 24 homs antes dc la
exposicaén al antigeno, Esta larga duracién de 1a accién estél de acuerdo con su exposicién prolongada.

Los datos orales del compuesto de la presente mvencién en e modelo de cobaya de hiper
respucsta de las vias respiratonas demuestra claramente que ¢ compucsto presenta actividad
mnlubidora de tnptasa. Por conmgments, ¢ compuesto de la presente invencién fikiimente ticne
aplicaadn como agente farmacéytico pama tratar ung ampha divermidad de afecciones relaconadas con
Ia triptasa, y naturalmente, en métodod para tratar tales afecciones en un paciente.

La presente invencaén no se hmita en glcance por las reahzaciones especificas descritas en este
documento De hecho, para los especialisias en la técmica scriin evidentes diversas modificaciones de
la invencén ademis de las descrites en este documento por la descnpaién antenor y las figuras
adjuntas Tales modificaciones pretenden inclwrse dentro del alcance de las ravindicaciones adjuntas

En ¢l presenic documento se catan diversas publicacioncs, cuyas descripaoncs s¢ mcorporan
comn referenca en su totahidad
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REIVINDICACIONES
1 Un compucsto de fornmla [
F
H:N%
N)l{ ~
S (o}

O
o®

o un profirmaco. sal farmacéuticamente aceptable o solvato del mamo

2 El compuesto de la ravindicacién 1 como una sal farmacéuticamente aceptable del msmo

3 El compuesto de la revindicacién 2 dondc la sal fanmaccubcamente aceptable es un
hsdrocloruro.

4 Un método para tratar a un pacienie que padece 0 que es propenso 8 padecer una afecaén
fimolégica en necemdad de mejora de un inhibidor de tnptasa que comprende adnmmstrar al pacicute
una cantidad (crapéuticamente eficaz del compucsto de la ravindicacdn 1

5 El método de 1a ravindicacién 4 donde la afeccién fimolégica se selecciona entre e grupo que
conaiste cn cnfermedad inflamatona, una enfermedad de destruccidn del cartilago de las articulaciones.
conjuntiviis ocular conjuntivitis vernal, enfermedad mflamatona del infestino, asma, nmtis alérgica,
enfermedad pulmonar mtershcial, fibrosis, esclerodernua, fibroms pulmonar camoms hepdticn, fibrons
dc muocardio neurofibroma, cicatnzacién hipertréfica, afocaén dermatolégica, afeccidn relacionada
con ls ruptura de placas aterosclerdticas, enfermedad periodontal retinopatia diabénica, crecimuento
tumoral anafilaxis escleroms nmitiple, ulcera péptica ¢ infeccién por virus sincitial

6 El método de la revindicacén 5 donde la afeccidn fimolégica es una enfermedad
inflamatona.

7 El método de la reivindicacién 6, donde la enfermedad inflamatona cs inflamacién de las
articulaciones, artntis artntis reumatoade, espondilitis reumatoide, artntis gotosa, artntis tranmtica,
artnus de rubeola, artritig psonética u ogtecartntis.

8 El método de la revindicacén 5 donde 1a afeccién fimolégica es COPD

9 El método de 1a revindicacsén 5 donde la afecaadn fimolégica es exacerbaciones de COPD

10 El método de la ravindicacién 5 donde la afeccién fisiolégica es una afeccién dermatolégica
11 El método dec 1a reivindicacsén 10 donde la afcccién dermatolégica es dermatitis atépica o
paonams

12 El método de la revindicacién 5 donde la afeccién fimolégica esté relacionada qon Jg ruptura
de placas aterosclerdticas,
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13 El método de ls ravindicacadén 12, donde 1a ruptura de placas atcrosclerdticas es postenor & un
infarto de mocardio. apoplejia o angina.

14 Un método para tralar & un pacienic que padece asma, quc comprendc admunistrar al
pacente ung combinacién de una canbidad terapéuncamenie eficaz de nn compuesto de Ia
ravindicacién 1 y wn segundo compuesto seleccaonado entre el grupo que consiste en un agorusta beta
adrenérgico, un anticohinérgico. corticosterode anti-inflamatorio y un agente anti-inflamstono

15 El método de la ravindicaadn 4 donde la admmstracién cs tal que el compuesto de Ia
ravindicaciém 1 se distribuye prefercniemente en el tepdo pulmonar en lugar de en ¢l plasma.

16. Una compomadén farmacéutica que comprendc una cantidad terapéuticamente cficaz de un
compuesto de Is ravindicacién 1 y un vehiculo farmacéuhcamente aceptable del Tmsmo

17 Una composicién fixmecéutica que comprende un compuesto de la ravindicacién 1 y una
cantidad terapéuticamente eficaz de un scgundo compuesio seleccionado entre el grupo que conmste en
un agomsta beta adrenérgico un anticohnérgico corticosteroide anp-inflamatono y agente anti
inflamatono y un vehiculo farmacéuticamente aceptable.

18. La compomadn farmacéutica de la ravindicacién 17 donde ¢ segundo compueste es un
agomsta beta adrenérgico

19 La composicaén farmacéutica dc la ravindicacién 18 doode el agonista beta adrenérgico se
sclecaiona entre albuterol terbutabina, formoterol, fenoteral o prenahng.

20 La composadn farmacéuntca dec la revindicacidén 17 donde ¢ segundo compuesto es un
anticolinérmico

21 La composicién farmacéutica de ls ravindicacién 20 donde o anticolinérgico es brommro de
1pretropio

22 La composicion farmacéutica de la ravindicacidn 17 donde o segundo compucsto es un
corticosteroide anti-inflamatono

23 La compomadén farmacéutica de ls ravindicaaén 22 donde e corticosteronde ant
mflamatorio se selecciona entre dipropionato de beclometasona, tnamcinolona acetomda, flumsohda o
demmetasona

24 La composiadén farmacéutica de la reivindicacdn 17 donde el scgundo compuesio es un
agentc anti-inflgmatono.

25 La compomaén farmacéutica de la reivindicaaén 24 donde ¢l agente anti-inflamatono es
cromoglicatos sédico o nedocronul sédico

26 La compomadn farmacéutica de la resvindicacién 17 donde el segundo compucsto es un
vehiculo farmacéuticamente aceptable del mismo
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EN DE LA DE N

La presente invencién incluye d compuesto de formmls I

F
»l{’\/

° ®
0 un profiirmaco, fsrmacéutcamente aceptable o solvato de dicho compuesto.

Ademés, la presente invencién se refiere a una compomicidn farmacéutica que comprende una
cantidad farmacénticamente eficaz dcl compuesto de frmmia | y un vehiculo farmacéuticamente
aceptable.

Ademis, la presente invencion se refiere al uso de un compuesto de férmmula I como inhibidor
de tmpiasa, que comprende mtroducr ¢l compuesto ¢én ung compomeén que comprende triptesa.
Ademiés 1a presente mrvencién se refiere al uso de un compuesto de férmula I pera tratar a un paciente
que padece 0 propenso a padecer una afecadn fimoldgica que necesita la mejora de un mhibador de
tnptasa que comprende admmmsirar al paciente una cantidad terapéuticamente eficaz del compuesto de
la revindicacién 1

La presente mvencién también se refiere a 1a preparacién de un compuesto de fisrmula |
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LIN,Jiang(51065) ) MOON,Carolyn,

D (33022); NELLIGAN,Mark, C (36389);
,Irving(22638) ; OEHLER,Ross,

J (33270); ORT,Ronald, G (36969);
PARKER,Raymond, 8 , III(34893);

0881, Joseph(47038) ;

STRUPCZEWSKI, Joseph(50903)
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7/

Original (for SUBMISSION )

v

|DESIGNATIONS

v

filing of this request constiiuiss
undsr Rule 4.8{s), the dasignation of
all Contracting States beaihvd by the
PCT on the Intemational filing date,
for the grant of every kind of
protection avaliable and whare
appiicable, for tha grent of both
reglonal and national patents.

Vi1

vi11
vl 1-2
Vi-1-3

Priority clalm of earflar national
mpplication

FRng date
Number

26 March 2004 (26 03 2004)
60/556,927
U8

vi-2

Priarity document request

receiving Office Is requesied to
propare and transmit to the ntemstional
Buraau & coriified copy aof the eafller
mpplication(s) idantifled sbove as

(s}

VI-1

Vik1

International Searching Authority
aan

Burcpean Patent Office (EPO) (IBA/EP)

viu
Vi1

V-2

Vi3

Vil

vins

|Declarations

Number of deciarations

Daclaration as 1o the wentity of the
rventor

Daclarstion as 1o the appllcant’s
tiamant. as st tha international filing
. o apply for and bs grantad a

Deciaration as ip the appliicant’s

as at the Inlemational filing
sta, 10 claim the priority of the sarller
ppiication

Decisration of imentorship {(only for the
of the designation of tha
hed Staies of Amarica)

aa o non-prejudicial
res or axcaplions to lack of
novelly
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Original (for SUBMIBSION )

in relation to this intarnational
application

AVENTIS PHARMACEUTICALB INC

is entitled to claim priority of earlier
application No 60/556,927 by virtue of
the following

vilk3-1(l
v)

an assignment from GAO, Zhongli to
AVENTIE PHARMACEUTICALS INC , dated 04
June 2004 (D4 06 2004)

VI-3-1(1

an aspignment frcm DAVIB,; Larry to
AVENTIS PHARMACEUTICALS INC } dated 02
|June 2004 (02 06 2004)

ViIi-3-10
v)

an assignmant from LEVELL, Julian to
AVENTIB PHARMACEUTICALS INC , dated 02
June 2004 (02 06 2004)

VI-3-1(1

an asgignment from CZEKAJ, Mark to
AVENTIS PEARMACEUTICALS INC , dated 07
June 2004 (07 06 2004)

VIIS-1Q

an assignment from SLEDESKI, Adam W to
AVENTIS PHARMACEUTICALS INC , dated 10
June 2004 (10 06 2004)

VIi3-10
)

[Thia deciaration ia mada for the

all designations
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— T~ PCTREQUEST
Original (for SUBMISSION )

Vil-4-1 |[Deciarstion. Inventorship (only for
ths purposss of the designation of
the United States of America)
m;mgﬁ I hereby declare that I believe I am the
burposss of the designation of the original, first and sole (if only one
United Steles of America inventor is listed below) or joint (if

more than one inventor is listed balow)

inventor of the subject matter which is
claimed and for which a patent is

sought

This declaration 1s directed to the

international application of which it

formas a part (if filing declaration with
application)

I hereby declare that my residence,

malling address, and citizenship are as

stated next to my name

I hersby state that I have reviewed and

understand tha contents of the above-

identified international applicationm,
including the claims of said
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 Member of the World

Trade Organiszation, day, month, and year

of filing, any application for a patent

or inventor's 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 before

that of the application on which foreigm

priority is claimed

Vill4-1 |Prior spplications.
1
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PCTREQUEST
Original (for BUBMISSION )
I hereby acknowledge the duty to
disclose information that is known by me
. to be material to patentability as
defined by 37 CF R § 1 56, including
for continuation-in-part applications,
imaterial 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
jmade herein of my own knowledge are true
and that all statements made on
information and belief are believed to
ba truae; and further that these
statemants were made with the knowledge
that willful false statements and the
like so 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
theraon
:":"4'1 Name (LAST Firsf} |GAO, Zhongli
Vitk4-1 |Residenca:
+2  |(city and elther US Stats I sppiicable Fleaingten,
or country)
Vii-4-1 |Malling address: 26 Running Brook Circle Flemington, NJ
3 08822 United States of America
Viik4-1 los
1-4
Viik4-1 |inventor's Signature”
15 (f not containad in the requasd, or K
deciamdion is cormacisd or added under
Ruia 26ter after the fling of the
internstional appilcaiion. The signeture
must be thet of the inventor not thet of
agent)
VI-4-1 |Date:
18 (of signature which Is not coniained In
request, or of the deciarstion that s
correcind or added under Ruls 28iar

after the fiing of the intemations)
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Original (for SUBMISSION )

Viii-4-1 '
2-2 (city snd aither US Simie. If Applicable

Vitk4-1 [Mafing address.
23

Vii4-1
24

Vill4-1 |invantor's Signature:

must ba ihat of the Invenior not that of

the sgent)

Date

{of sipnature which Is not contained In

raquest, or of the declaration that ls
or addad under Rule 20ter

IDAVIS, Larxy
Sergeantsville,

7 Bird Lane Sergeantsville, NJ 08557
United States of Amerxica

L))

33
Vill4-1
3-4
Vill-4=1
35 (if not contalned In the requast, or ¥
Is comecied or addad undar
Rule 26ter after the fiing of the
The signaturs
must be that of the inventor not thet of
Viik4-1
L7 (of signature which ls not contained In

request, or of tha declarsiion thet Is

LEVELL, Julian
Bernardsvillas,

8 Woodland Road Bernmardsville, MJ 07524
ited States of America
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PCT REQUEST
Original (for SUBMISSION )
Viii4-1 [Name (LAST FRrst) CZEKAJ, Mark
&
Vilk4-1 |Reskience: Doylastown

42 {city and alther US Stata, If Spplcable

3897 Charter Club Drive Doylestown, PA
18901 United States of America

Us

SLEDESKI, Adam, W
Balle Wead,

24 Fisher Farm Road Belle Mead, NJ 08502
United Btates of America

PL
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PCT REQUEST
Original {for SUBMIESION )
| 4 ]c_hlﬂ et number of sheels slacironic fie(s) stiachad
-1 Equd (includiing deciamtion sheels) 10 7
X2 |Duulp|hn » a9 -
X3 [Claims 2 -
-4  |Absiract 1 v
X5 |Drawings 2 -
IX-7 TOTAL 44
itsms paper document{s) atiached slectronic fie{s) atiached

xX-8 |Fu caicuistion shest 7 -
-8 Original ssparsis power of atiomey 7/ -
IX-17 |PCT-SAFE physical madia - 7
X-18 JFlaln of the drawings which should |2

asccompany the shetract
-20 Immdl.qdﬂnlnhrmlhml English

npplication

X1 Signature of applicant, agent or

‘common representstive / -~ @
X11 |Name (LAST Flrsf) KNIGHT, Julie, Anne
X-1-2 |Name of signetory
X143 iCapacly
FOR RECEIVING OFFICE USE ONLY
10-1 Date of actunl] recaipt of the
purporied intemationsl application
10-2 Drawinge.
10-21 |Recaived
10-22 |Not recaived
10-3 Correcind dute of aciual receipt due
iater but timaly received papers or
drewings completing the purported
international application
10-4 Dute of imaly recsipt of the required

commactions under PCT Article 11{2)

ISA/EP

108 intarnational Bearching Authority
10-8 of search copy delayed
until search fes Is pald

FOR INTERNATIONAL BUREAU USE ONLY

111 Date of recelpt of the record copy by

international Bureas
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11
PETTANNEX FEE CALCUCATION SHREET]

Original {for SUBMISEION )
({Thia sheel Is not part of and does not count as a shast of the Inlemational application)

0 For mcajving Offics uss only

0-1 imemationat Application N
0-2 |D|h winmp of the receiving Offics

04-1  {Prepared Using PCT-SAFE [EASY mode]
_ Version 3 50 (Build 0002 169)
08 |Applcant's or agent's fils refarencs  [US20040013WO0

2 |ltl'l='=lﬂt AVENTIS PHARMACEUTICALS INC
12 Calculation of prescribed fees | fee amountmulipler Total amourts (USD)
12-1 [Transmiiinl fes T (=) 300
12-2-1 [Saarch fee & o 2075
12-2-2 |intamational ssarch to be carried out by |EP
123 [intsmational filing fee
(first 30 shaets) n 1211
124 [ Ramaining sheets 14
125 Addiional emourtt /™[13
128 | Total addiional amount [F] 182
127 H+i2m 1 13583
12-12 [ EABY Fling reduction R -87
1213 ifummmmfuu-m ] o 1306]
12-14 [Fee for priorily document
Number of priorily documents 1
|__requested _
1215 Fea per document 9120
P o 20
] 3701

authorixzation to charge deposit account

Unlted Btates Patent and Trademark
loffice (USPTO) (RO/US)

12201 MMNWM |/

12-20-2 bﬂmwdﬂwu]l
any overpaymant in fhe total fess

4

16-1982
‘|24 March 2005 (24 03 2005)
KNIGHT, Julie, a

ngmn
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The present invention extends to the compound of formula | or a prodrug pharmaceutically

acceptable salt or solvate of sald compound Furthermore the present invention is directed to

a phanmaceutical composition compnsing a pharmacsutically effective amount of the

compound of formula | and a pharmaceutically acceptable camer Furthermore the present
invention Is directed to the use of a compound of formula | as an Inhibitor of tryptase

comprising introducing the compound into a composition comprising tryptase in addition the
present invention is directed to the use of a compound of formula | for treating a patient suffering
from or subject to a physiological condition in need of amelioration of an inhibitor of tryptase
comprising administering to the patient a therapeutically effective amount of the compound of
Claim 1 The present invention is directed also to the preparation of a compound of formula |
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13-2-1 [Valldstion inesaagss
Raquest

Green?
The titla of the invention shall be
short and precise Please verify

|Green?
Manually inputted data Pleaae verify

the contents of the information
providad

Green?
Please ensure that you have a valid
deposit account with the receiving

Office Belected
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Prepared Using
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PCT POWER OF ATTORNEY
Duplicals of Original

1 J'ﬁ--und-iun-d-pﬂlemu-) AVENTIS PHARMACEUTICALS INC ; GAO

Zhongli DAVIB, Larry) LEVELL, Julian;
_ CZEKAJ Mark; SLEDESKI Adam, W
111 *inmhvlwnlnhllndm)ﬂn KNIGHET Julie, Anne
following person Aventis Pharmaceuticals Inc

Route 202-206|[P O Box 6800
Bridgewater, New Jersey 08807-0800
Onited Btates of America

112 BARNEY, Charlotte L

'hmdvnudhhnmmtﬂﬂ-
hg parwon

Aventis Pharmaceuticals Inc

Routa 202-206)|P O Box 6800
Bridgewater, New Jexrsey 08807-0800
United Btates of America

113

Punhmnnhhhnnhﬂﬁn
following person

BENDER Kelly
Aventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewater, New Jersey 08807-0800
United States of America

114

Fa-wwunut-mlnﬁ-
following person

BOLCEAK James W

Aventis Pharmaceuticals Inc

Route 202-206||P ©O Box 6800
Bridgewater, New Jersey 08807-0800
United Btates of Amarica

113

mrﬂuuwdmshnnhﬂﬁl
lowing parson

COPPOLA William C

Aventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewater, New Jersay 08807-0800
Unlted States of America

118

ING Geaerald, V
ventis Pharmaceuticals Ine
Route 202-206||P O Box 6800
Bridgewater, New Jersey 08807-0800
United Btates of America

DARKES, Paul R

Aventis Pharmaceuticals Inc

Route 202-206]||P O Box 6800
Bridgewater New Jersey 08807-0800
Unitad States of America

118

hersby appoints (appoint) the
parson

DOLAN Peter L

Aventis Pharmaceuticals Inc

Route 202-206||{P ©O Box 6800
Bridgewater, New Jersey 08807-0800
United States of America

119 F-uqqnunhhnnhﬁii
person

GERMAN, Joal B

ventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewater New Jexrsey 08807-0800
United Btates of Amarica

1110

hereby appolnts (sppoint) the
@ parson

GUPTA, Balaram

ventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewater, New Jersey 08807-0800
United States of America

1111 |hersby appoints (eppoint) the
following person

KIRK dJoaeph, P Jr
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PCT POWER OF ATTORNEY

k1
Dupiicata of Originel

Aventis Pharmaceuticals Inc

Route 202-206||P © Box 6800
Bridgewater, New Jsrsey 08807-0800
TUnited Btates of America

1112 P-uw-nnmuunnmiii

KRUPEN, Karan I

Aventis Pharmaceuticala Inc

Route 202-206||P O Box 6800
Bridgewater, New Jersey 08807-0800
Unlited States of America

111 Fnubrnpﬂﬂlhnnhﬁﬂn

parson

KURYE, Barbara E

Aventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewater, New Jersey 08807-0800
Onited States of America

1114 r-nhynydmuhﬂnhﬂﬂ-

g parson

LIN Jiang

Aventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewatar New Jersey 08807-0800
United States of Awmerica

1118 FIUWIHNMhhHNhﬂﬁI

MOON, Carolyn, D

Aventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewater New Jersey 08807-0800
United States of America

1118 h:ﬂvﬂuﬂMlhﬂwhﬂﬁﬂ

lowing person

NELLIGAN, Mark, C

Aventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewater New Jersey 08807-0800
United States of America

1117 |heraby sppaints (appoint) the
following

person

INEWMAN Irving

Aventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewater New Jersey 08807-0800
United States of America

1-1-18

hereby appoints (appoint) the
folliowing person

OEHLER RoBss J

Aventis Pharmaceuticals Inc

Route 202-206|{|P © Box 6800
Bridgewater New Jermey 08807-0800
OUnlted States of America

1-1-19

rﬂﬂwumdMDhmnmﬁﬁl
following person

ORT, Ronald, G

Aventis Pharmaceuticals Inc

Route 202-206||P ©O Box 6800
Bridgewater, New Jersey 08807-0800
United States of America

1-1-20

||bll-l|ng plmn‘ e

PARKER Raymond, 8 , III

Aventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewater New Jersey 08807-0800
United States of America

1121

FﬂﬂwnmthhnnMFﬁl
following person

ROSSI, Joseph

Aventis Pharmaceuticals Inc

Route 202-206||P O Box 6800
Bridgewater, New Jersey 08807-0800
Unlted States of America

hereby appoints (sppoint) the
lowing parson

STRUPCZEWEKI Joseph
Aventis Pharmaceuticals Inc
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PCT POWER OF ATTORNEY
Duplicate of Original
Route 202-206 | |P O Box 6800
Bridgewater, New Jersey 08807-0800
United States of Amarica
12 =S _ agent
13 [to repesant the undersipned before 311 the compatent Intermational
Authorities
14 In connaction with the Intamational
application identified below
1-41 Titie of Invantion [4- (5-AMINOMETHYL-2-FLUORO-PHENYL) ~-PIPER
IDIN-1-YL] - (4-BROMO-3-METHEYL-5~-PROPOXY-T
HIOPHEN-2-YL) -METEANONE HYDROCHLORIDE AS
} INHIBITOR OF MAST CELL TRYPTASE
142 Applicant's or agent's fis U820040013wW0
mfsrence
143 intsmational appiication numbar
_(l!llnuly ﬂll!hh) _
144 filad with the following Oficsm» |[United States Patent and Trademark
mcaiving Office office (USPTO) (RO/US)
15 anid to make or recalve payments on
behall of the undsreigned
241 Bignsture of applicant, agent or
represantaiive
211 |Neme AVENTIS PHARMACEUTICALBS INC
241-2  |Name of signatory Roas J Oehler
243 {Cupecity Vice President
2-2 Signature of applicant, agent or
common represantative
221 |Nema {LAST First) fm Zhongli
222 |Nema of signatory
2-2-3  [Capacily _
3 Signuture of applicant, sgent or
common represantative
231 |Nams (LAST Firsf) [DAVIS Larry
232 |Name of signatory
2-3-3 |[Cepacity .
2-4 Signature of applicant, agent or
cormmon represantative
241 |Nama (LAST Firsf) LEVELL, Julian
24-2 |Nmma of signaicey
243  |Cepacity
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PCT POWER OF ATTORNEY

&l

Duplicats of Original

Hid &

Signxiure of applicant, agant or
common reprasaniative

Name (LAST First)
IName of signatory

[CZEKATJ, Mark

Signature of applicant, sgent or
common represantative

Name (LAST Firsf)

Namae of signatory
Capacity

[SLEDESKI, Adam, W

22k

24 Xarch 2005 (24 03 2005)




PATENT COOPERATION ~REATY N e

From the

INTERNATIONAL SEARCHING AUTHORITY 5 6

To

see form PCTASA220

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis 1)

Data of mailing
(dayinonthymar) eee form PCTASAZ210 (second shest)

Applicant’s or agent’s file reference FOR FURTHER ACTION

see form PCTASAR220 See paragraph 2 below

International application No internationa] fiing dats (cayinanthiyear) Pricsity date (dayinonthyear)
PCTAIS2005009899 24 03 2005 28 03 2004

international Patem Classification (IPC) or both national ciaasification and IPC
CO7D40906 AG61K314535 AB1P1106

Applicant

AVENTIS PHARMACEUTICALS INC

B BoxNo Il Prority

2 FURTHER ACTION

will not be 50 considered

whichever expiras later

1  This opinion contains indications relating to the following items
B BoxNo 1  Basls of the opinion

B BoxNo Il Non-establishment of opinion with regard to novelty Inventive step and Induatrial applicability
O BoxNo IV Lack of unity of invention

BJ BoxNo V  Reasoned statement under Rule 43bis 1(a)(]) with regard to novelty Inventive step or Industrial
applicablity chations and explanations supporting such statement

0O BexNo VI Caertaln documents clied
[ Bax No VIl Certain defects In the international application
& BoxNo Vill Ceriain observations on the International application

if this opinion Is as provided above considered to be a written opinion of the IPEA, the applicant Is Invited EP

For further options, see Form PCTASAZ220
3 For further detalls see notes to Form PCTASAZ220 :

¥ a demand for intemational preliminary examination Is made this opinion will usually be considered to be a
written opinion of the Intemational Prefiminary Examining Authority (M{PEA ) However this does not apply where
the applicant choosas an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
Iinternational Bureau under Rule 66 1bis(b) that written opinions of this intamational Searching Authority

bmitio the IPEA a written reply together where appropriate with amendments bafore the explration of three
@::m s flom the date of maliing of Form PCTA

or before the explration of 22 months from the priority date

ACTION DUE
DI'E DATE I20l06

D DE( ghgﬂaz

Name and mading address of the ISA

Europsan Patent Office
D-80208 Munich

Fax +49 B8 2399 44685

Tel +40 892380 O Tx 523858 epmud

CRTTT Mm%

Weisbrod T { )
Telophone No. +40 86 2399-8631 ‘\. 4

S

{

Form (PCTABAL3T) (Cover Gheet) {(January 2004)
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WRITTEN OPINI N OF THE Intemational application No
INTERNATIONAL SEARCHING AUTHORITY PCTAS2005,009899

Box No | Basls of the opinlon

With regard to the language this opinion has been established on the basis of the international application in
the language in which it was filed unless otherwise indicated under this item

O This opinion has been astablished on the basis of a transiation from the onginal language mto the following
which i the language of a translation fumished for the purposes of intemational search
(under Rules 12 3 and 23 1(b))

With regard o any nucleotide andior amino acld sequence disclosed in the international application and
necessary to the claimed invention this opinion has been estabiished on the basts of

a type of material
O asequence listing
O table(s) related to the sequence listing
b format of material
0O in wrtten format
0 n computer readable form
¢ time of filingfumishing
O contained in the intemational application as filed
O filed togsther with the international application in computer readable form
O fumished subsequently to this Authority for the purposas of search
O naddition in the case that more than one version or copy of a sequence listing andbr table relating thereto
has been filed or furnished the required statements that the information in the subsequent or additional

copies is Wdentical to that in the applicabon as filed or does not go beyond the applicaton as filed as
appropriate were fumished

Additional comments

Box No Il Priority

X The valdity of the priorty claim has not been conskiered because the Intemational Searching Authority
does not have in its possession a copy of the earlier applicabon whose prionty has been claimed or where
required a tranglation of that eariier application This opinion has nevertheless been established on the
assumption that the relevant date (Rules 43bis. 1 and 64 1) 18 the claimed pnority date

. 0 This opinion hag been established as If no priority had been claimed due to the fact that the pnarity claim
has been found invalid (Rules 43bis 1 and 64 1) Thus for the purposes of this opinion. the interational
filing date indicated above 15 considered to be the relevant date

Additional observations. If necessary

Form PCTISA/ 237 (Januery 2004)
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WRITTEN OPINION OF THE international application No
INTERNATIONAL SEARCHING AUTHORITY PCTAJS2005009899

Box No Il Non-establlashment of opinion with regard to noveity, inventive step and Industrial
applicabliity

The questions whether the claimed invantion appears to be novel to involve an invantive step (to be non
obvious) or to be industrially applicable have not been examined n respect of

O the entire international applicaton
B clams Nos 4-15
because

Xl the sad internahional application or the said claims Noa 4 15 relate to the following subject maiter which
does not require an intemational preliminary examination (spectdy)

seo separate sheet

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

O the claims. or said claims Nos are so inadequately supported by the description that no meaningful opinion
could be formed

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

a

O the nucleotxie andbr amino acid sequence listing does not comply with the standard provided for in Annex
C of the Administrative Instructions in that

the written form B has not been furnished

O does not comply with the standard
the computer readable form [  has not been fumished

O does not comply with the standard

[0 the tables related to the nuclectide andbr amino acid sequence listing f in computer readable form only do
not comply with the technical requirements pravided for m Annax C-bis of the Administrative Instructions

O See separate sheet for further details

Form PCTASA/ 237 (January 2004)
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WRITTEN OPINION OF THE International application No
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2005009899

Box No V Reasoned statement under Rule 43b/s 1(a)(l) with regard to novelty inventive atep or
Industrial applicabliity citations and explanations supporting such statement

1 Statement
Navelty (N) Yes Claims 128
No Claims
Inventive step (IS) Yes Claims
No Clams 126
Industrial apphcability (IA) Yes Claims 1-3 16-26

No Claims

2 Citations and explanations
soe separate sheet

Box No VIl Certain defects In the International application
The following dafects in the form or contents of the international application have been noted
906 poperate shest

Box No VIl Certain observations on the intemnational application

The foliowing observatons on the claniy of the claims descnption and drawings or on the queshon whether the
claims are fully supported by the description are made

ase soparate sheet

Form PCTASA/237 (January 2004)
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WRITTEN OPINION OF THE intemnational application No
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/009899
Be fiem |

Basis of the opinion

The application is directed to

() the specific compound (l) prodrugs, pharmaceutical acceptable salts and solvates
thereof (claims 1 2)

(n) therapeutic methods involving the compounds of claim 1 (claims 4-15) and

(m) pharmaceutical compositions compnsing a compound of claim 1 (claims 16-26)

He tem Ili
Non-establishment of opinion with regard to novelty, Inventive step and industrial
applicabliity

Claims 4 15 relate to subject-matter considered by this Authonty to be covered by the
prowvisions of Rule 67 1{iv) PCT Consequently no opinion will be formulated with respect
to the industrial applicability of the subject matter of these claims (Article 34(4)(a)(i) PCT)

Re tem V
Reasoned statement under Rule 66 2(a)(ll) with regard to novelty, Inventive step or
industrial applicabllity, clistions and explanations supporting such statement

1 Reference 1s made to the following document
D1 WO 01/90101 A 29 November 2001

2 Novelty

D1 relates to tryptase inhibitors which generally comprise the present compound (1)
(cf claims 1 and 36 In combination with page 10, ines 7-20 and page 12 lines 18
28) Compound () 1s however not specifically exempilified in document D1 Hence,
the present claimed matter can be considered as a novel selection of the teaching of
D1

3 Inventive Step

Form PCTASA/237 (Separzie Sheef) (Sheet 1) (EPO-January 2004)
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WRITTEN OPINION OF THE Intemational application No
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/AUS2005/009899

31 The applicabon describes the synthesis of the hydrochlonde of the compound (l) and
shows that it acts as an inhibitor of beta tryptase (page 27 lines 9 10)

3 2 Inview of D1 as most relevant state of the art, the problem underlying the apphcation
may be seen in the provision of a further tryptase inhibitor Since the present
compound (1) 1s already generally compnsed within the compounds of D1 its
provision respectively selection from the compounds of D1, 1s obvious for the person
skilled in the art in order to solve the problem posed Hence, in the absence of any
substantiated unexpected effect of the claimed parent compound (I) compared with
the closest related compound of the prior art {i @ the particularly preferred compound
A3-B1 C90 according to page 49 of D1) no inventive activity would be seen in the
clamed matter

Independent from this reasoning it is noted that the therapeutic methods and
pharmaceutcal compositions of the claims 4-26 involve solvates of the present
compound (I) However it does not appear plausible that substantially all soivates of
compound (l) were pharmaceutical acceptable, without being imitatve e g the
acetonitrile dichioromethane trichloromethane or tetrachloromethane solvates |t
does not appear that therapeutic methods and pharmaceuhcal compositions that
involve any solvate of compound (I) whatsoever would contnbute to the solution of
any relevant technical problem Hence, no inventive step would be acknowledged for
the claims 4 26 1n as far as they refer to solvates of compound ({}

Thus the claims 1 26 do not comply with the requirements of inventive step

4 Industnal Applicability

For the assessment of the present claims 4 15 on the queston whether they are
industnally applicable, no unified critena exist in the PCT Contracting States The
patentability can also be dependent upon the formulabon of the claams The EPO for
example does not recognize as industrially applhicable the subject matter of claims to
the use of a compound in medical treatment, but may allow however clamsto a
known compound for first use in medical treatment and the use of such a compound
for the manufacture of a medicament for a new medical treatment

Be lem Vil

Form PCTASA/237 (Separaie Sheet) (Sheet 2) (EPO~January 2004)
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WRITTEN OPINION OF THE international application No
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/009899

Certain defects in the Intemnational application

The relevant background art disclosed in D1 1s not mentioned in the descnption nor
1s this document identified therein (Rule 5 1{a)(n) PCT)

Be tem VIl
Certain observations on the international application

The application does not comply with the requirements of Article 6 PCT

1  Claim 4 1s to be objected under Article 6 PCT because the therapeutic application i1s
functionally defined by a mechanism of action which does not allow any practical
appiication in the form of a defined, real treatment of a pathological condition The
objection could be overcome by either introducing in the claims a list of pathological
conditions cited In the application or by showing that means are available which
would allow the skilled person to recognise which additional conditions would fall
within the functional definition

2 In addition the expression "condition related to atherosclerotic plaque rapture” used
in claims 5 and 12 has no clear meaning and renders these claims unclear

3 The vague statement on page 28 lines 33-36 implies that the subject matter for
which protection 1s sought might be different from what is defined i the claims,
thereby resulting in a lack of clanty of the claams

Form PCT/ISA/257 (Separate Sheet) (Sheet 3) (EPO~January 2004)



PATENT COOPERATIONTRE Y

PCT 8,

INTERNATI NAL SEARCH REPORT

(PCT Ariicie 18 and Rules 43 and 44)

Applicante or agents fie reference FOR FURTHER w06 Form PCT/ISA/ZZ0
US20040013W0 ACTION 88 wel as, where appilcable hem 5 below
Internationed appAcation No. Intecnational fling dats (dayymonthyear (Earkest) Priority Dene (day/monthiyear)
PCT/US2005/009899 24/03/2005 26/03/2004
Appficant

AVENTIS PHARMACEUTICALS INC

This International Search Report has besn prapared by this intemational Saarching Authorlty and is transmitied 1o the applcant
according to Article 18. A copy is being transmitted io the intamational Bureau

This Intsmational Search Report coneists of a otal of 4 shoots,
[X]  rtis aiso accompanied by a copy of sach prior art document cited In this report.

1 Baals of the report

a With regard to the language. the intemational eésarch was carriad out on the basis of the international applicetion In the
language In which It was flled uniess otherwiss Indicatsd under this item.

D The International ssanch was carred out on the basls of a transiation of the Intemational application fumished ©
this Authortty (Rule 23 1(b)}.

b. D With regard 10 any nucieotids and/or amino acid sequence dieciosed In the intemnational application see Box No. |
2 Iz] Cartain cladms wars found unssarchable (Sae Box 1)
8 [ unityof invention s lacking (sse Box Iil)

4  With regard © the title.
[X] the textis approved as submitiad by the sppilcant.
[[] the text tme been established by thie Authority  read as folows.

5 With regard to the abstract,
[X] the wxtis approved as eubmitied by the applicant.

D the iaxt has been etiablished according to Rule 38.2(b) by this Authority as it appears in Box No. IV The applicant
may within one month from the date of maling of thls inlemational esarch report, submit commants to thie Authority

8 With reganrd ip the drswings,
a. the figure of the drawings to be published with the abetract is Fgure No.
[[] a»suggested by the appilcant.
[C] asseiecied by this Authortty because tha applicant faliad to supgest a figure
[[] asesiectsd by this Authortty because this figurs betier charactarizes the invention
b. [X] none of the figures Ie 1 be published with the abetract.

Form PCTABA/210 (fwst sheet) (January 2004)



INTERNATIONAL SEARCH REPORT

Intemational Application No

PCT/US2005/000899 74

TION TTER
Tre S ™ Ca70400/06  A61K31/4535 A61P11/06

According to Intemalional Pajent Clessificailon (IPC) of to both nations! cieseification and PG

(
IPC 7 CO7D A6IK A61P

Minkmum documeniation soarched {(classification sysiom followad by classificetion symboin)

Documeniation saarched other than minimim documantalion 1o the extan thal such documents are inciuded in the flokds searchad

Eleciranic daia base consulted during the iiemational search (name of dain base and, where praciical, search torms uned)
EPO-Internal, WPI Data PAJ, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calepory | Cliation of documnent, with indication whena appropriale, of the relsvan pasasges Relevani 1o clalm No.

X W0 01/90101 A (AVENTIS PHARMACEUTICALS 1-26
PRODUCTS INC, ASTLES, PETER, C EASTWOOD,
PAUL) 29 November 2001 (2001~11-29)
Abstract, claims examples, and the
specific compound A3-B1-C90

& US 2003/187020 Al (ASTLES PETER C ET AL)
2 October 2003 (2003-10-02)

D Furiher documsnts are lsted In the continuation of box C.

E Patent tamily members are isied in annex.

Spacial categories of ched documants

A ol
mw&mm:& the ant which s not

E* earfer documahi but publishad on or afierthe inlsmational
fling dala

L documanl which thi doubts on prinrly claim(s)
which ls clied 10 Mﬂnwﬁ.;lmmdln&t:r
cliation or othar spacial reason (as speciisd)

‘0" document refaiving to an oral disclosure. ues, exhibition or
other meana

P* documenl published prior to the intemational filng dale but
mmmm":u-m fna

T imiar documant published after the intermationad [ ]

& document mamber of the same patent famiy

Date of the actual compielion of the intemnational search

22 July 2005

Date of maling of the inlemational search repost

03/08/2005

Nams and maling address of iha ISA
Eurcpean Pateni Office. P B. 5078 Paentiaan 2
NL — 2280 HV Rjewlk
Tat, (+31-70) 3402040, Tix. 31 851 epo ni,
Fax (+31-70) 340-3016

Mrthorized officer

Weisbrod, T

Farm PCTABA/210 (secand sheet) {Janusry 2004)




e

International application No.
INTERNATIONAL SEARCH REPORT PCT/US2005/009899 Ay

Box I Observations where certain claims were found unsearchable (Continuation of item 2 of firat aheet)

This Intemational Ssarch Repast has not been establlshed In respact of certain claims urkier Arlicie 17(2)(a) for the foliowing reasons.

1 [i] Claims Nos.
because they relais to subject matier not required to ba searchad by this Authority namely
Although claims 4-15 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 (I)

2 I:I Claime Noa.
bacause they reiata to paris of the Intsmational Appication that do not comply with the prescribed requiremants to such
an extent that no meaningful Intsmational Search can be carrled out, spacifically:

a. [_] ciaimenos
becauss ey are dependant claime and ars not drafted In accordance with the sscond and third sentencas of e 8.4{a)

Box il Observations where unity of invention s lacking (Continuation of item 3 of first shest)

This Intemational Searching Authority found multipla Inventione In thie intemational application as fobows.

1 As al required additional esarch fees were timely paid by the applicant, thia International Search Report covers all
saarchable claime.

2 D As aJl searchable clalme could be searched without affort jJustiying an addiional fee this Authonly did not Invite payment
of any additonal fes

3 As only some of the recuired addiional search fees were imely paid by the applicant, this Intemational Search Raport
covers only those claims for which fees ware pald, spacifically claims Nos.

4 D No required additional search fees were timely paid by the applicant. Consequently this intemational Search Raport s
resticiad to the invention first mentioned In the claima, i Is covered by claime Nos.

Remark on Protest [:]1hemmwumuuunhunnwmaauumunmbdbyunapmMNwonman

D No prolest accompanied the payment of addiional search fees.

Form PCTASA/210 (continuation of firet sheet (2)) (January 2004)
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INTERNATIONAL SEARCH REPORT - pre—
intermaio on peient [smll members PCT/US2005/009899 K
Patant document Publication Patent lamily Publication

citad In search report date member(s) date

WO 0190101 A 29-11-2001 AU 5741301 A 03-12-2001
BR 0111206 A 15-04-2003
CA 2409827 Al 29-11-2001
CN 1439003 A 27-08-2003
EP 1296972 Al 02-04-2003
HU 0302485 A2 29-12-2003
JP 2004510697 T 08-04-2004
MA 25809 Al 01-07-2003
MX  PA02011400 A 23-05-2003
N0 20025601 A 06-01-2003
PL 360495 Al 06-09-2004
WO 0190101 Al 29-11-2001
US 2003187020 Al 02-10-2003
ZA 200209484 A 23-02-2004

US 2003187020 Al  02-10-2003 AU 5741301 A 03-12-2001
BR 0111206 A 15-04-2003
CA 2409827 Al 29-11-2001
CN 1439003 A 27-08-2003
EP 1296972 Al 02-04-2003
HU 0302485 A2 29-12-2003
JP 2004510697 T 08-04-2004
MA 25809 Al 01-07-2003
MX PA02011400 A 23-05-2003
NO 20025601 A 06-01-2003
PL 360495 Al 06-09-2004
WO 0190101 Al 29-11-2001
ZA 200209484 A 23-02-2004

Farm PCTASA/210 (paleni lamily annex) {Jsnusry 2004)
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From the INTERNATIONAL BUREAU

PCT To
NODTIFICATION OF THE RECORDING
OF A CHANGE KNIGHT Julle Anne
Aventis Pharmeosuticals Inc
{rC'T Rule 92bis 1 and Route 202 206| [P O Box 8800
A Iminlsuative Instructions Section 422} Bridgewater NJ 08807-0840

United Stetea of America

L-.at» afy Alfing lday/man hiyesr)
21 hne 2005 {21 08 2006)
Applirarta or agant g e 1eference
T e T -p;li.‘_;l n Na. International fillng date (dey/mom n
[» HAIC OGSANDRYY 24 March 2008 (24 03 2005)
1 ¥ -Tln-;'l-uTl-u 109 Inns aJ pearad on resord eoncerning
| n I___] tho Inventor D the agent D tha asmmpn represerative
. i t 1w anr 2dd .,';. Stats of Natlonality Stute of Resldence
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Teleprinter No.
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I )" 1rn persnn D ihe name D the sddreas D the nationality D the residence
M mr and Ad dresa State of Nationaiity Buate of Resldence
HADIAD FI Bdanul FR us
4 r alion Drive T, No
| bl g Tirige N J 07920 slaphane
§ tha | taise of Amarica |
Faaslmile No.
Teloprinter No.

e b~ - g
b R hr rvalons | necassary
T'12 4 rzon identified In box 2 should be added to the record as applicant and IEnmr for
the Liratedd Statrs of Amaerica only
b — 9 --H"Mﬂ‘mw

1 Fegve! hi o LFeationl as been samto

]
{ I ” i t 1ecuWing Ot D the desligneted Offlosg conosmad
_ €] U o 1w i nel Ssarchlig Autharity D the siected Offices conoamed
E L I tha Ine 1na it nai Preliminary Examining Authorlty D qther
Tt Authorized affl
I T Intemational Buresv of WIFO ° oer
| A, vhemn dea Colombettes Myldne LAGHAVANNE
12{1 Geneva 20 Swirzerland
I Faceicmille No. (41 22) 338 7080 Telaphona No. (41 22) 338 9821
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PCT

SECOND AND SUPPLEMENTARY NOTICE
INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL
APPLICATION (TO DESIGNATED OFFICES
WHICH APPLY THE 30 MONTH TIME

From the INTERNATIONAL BUREAU

T HECAVED

Aeses o o aovsso0 [ ATENT DEPT,

ater NJ DBBO7-0800

_
D RR— o
PCTAUS2005/009890

LIMIT UNDER ARTICLE 22(1)) ETATS-UNIS D AMERIQUE
(PCT Rule 47 1(c)) !

Date of maihng (da;wnauhmur)os CO UTER ENTEREL'

27 July 2006 (27 7 2006)

\ ol

Apphicants or agenl's file reference

US20040013W0O IMPORTANT NOTICE
Intemnationsal application No. Intemeuonal filing date (day/month/year) Prionty deate {day/month/ear)

PCTAUS2005/009899 24 March 2005 (24 03 2005) 26 March 2004 (26 03 2004)
Apphcant

AVENTIS PHARMACEUTICALS INC et ai

.

1 ATTENTION For any demignated Office(s) for which the time limiut nndey Article 22(1), as in force from | April 2002 (30 months from
the priority daiz). does not apply pleese see Form PCT/IB/308(First Notice) 1ssued previcasly

Notice 18 hereby given that the following designated Office(s) for which the tme hmil ender Articls 22(1) as m force from | April 2000
does apply hesv/have requestad that the communicaton of the mtermational applicauon, as provided for i Article 20, be effected under
Rule 93bis | The Inlernationa] Bureau has effectad that communication on the dsie indicated below

20 October 2065 (20 10.2005)

AU AZ BY CN CO DZ EP HU KG KP KR MD MK MZ NA PG RU SY TM US

In accordance with Rule 47 1(c-bis)()). those Offices will accept the present notice a5 conclusive evidence that the comammication of the
miemnatjonal gpplication has duly 1aken place on 1he daie of mailing indicated above snd no copy of the miemational applicabon 18 required
tn be farnished by the applicant ta the designated Offica(s).

3 The following demgnaled Offices, for which the ume hmit under Arucle 22(1} as n force from 1 Apnl 2002, does apply have not
requesied, ag at the time of mmling of the present notice thal the communication of the miernational application be effected under Rule
93bis |

AE AG AL AM AP AT BA BB, BG BR BW BZ CA,CR CU CZ DE DK, DM EA, EC EE EG ES, Fl GB GD

GE GH GM HR D i, IN 18 JP KE KZ LC (K LR LS LT LV MA, MG MN MW MX NI NO NZ OA OM PH
PL,PT RO SC SD SG SK,SLLSM TJ TN TR TT UA UZ VC VN YU 2A, ZW

In accordance with Rule 47 1(c-bus)(is). those Offices accepi the present nolice as conclusive evidence that the Contracting State for which
* that Office acts as a designaied Office does not require the furmshing under Article 22, by the spplicant of a copy of the mternational

[

application.
4. TIME LIMITS for eniry Into the national phase

For the designated or elected Office(s) listed above, (he applicable time lmil for entering the national phase will subject fo what fs said In
the following paragraph be 30 MONTHS from the prionty date.

In prectice, time Hmits other than the 30-month Ume limit will continue 1o apply for verious periods of time, i respect of certam of the
designated or electsd Office(s) limed above For regular apdates on Lhe applicable time Hmits (30 or 31 months, or other time limit}
Office by Office, refer o the PCT Gozerie the PCT Newslener and the PCT Applicant s Guide Volume II Natyona) Chapters, all availahle
from WIPO s Interne: site, at bitp.//www wipo. int/pet/enfindex himl

It 18 the epplicant s sole responaibility 10 monitor all these Lime limits

The Internationsl Baresn of WIPO Authorized officer

54. chermn des Colombettes

1211 Geneva 20, Switzerland Philippe Becamel

Faesimule No. +41 323388270
Form PCT/IB/308{Second and Supplementary Notice) (Janoary 20041

e-mail pti2@wipo it
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From the INTERNATIONAL BUREAU / ? ?
Te:

-

PCT

NOTIFIGATION CONCERNING
SUBMISSION OR TRANSMITTAL
OF PRI 'DOCUMENT

(PCT Admmstirative Instructions, Section 411)

-
PCTAJS05/009889

Date of mailing (dayimonth/year)
24 May 2005 (24 05.2005)

KNIGHT Julle. Anne
Aventm Pharmaceuticals Inc
Route 202 208||P O Box 8800

Bridgewater NJ 08807-0800 I
ETATS-UNIS DAMERIQUE ‘(\l

|(J(Jl\«'!PUTER 1

L [log”

Apphcanfs or agents file reference

IMPORTANT WOTIFICATION

US20040013W0O
International application No. Internabonal filing date {day/monthyear)
PCT/AUS05/000809 24 March 2005 (24 03 2005)

Intemational publeation date {daywimanth/vear) Priority date {daymonth/veor)

26 March 2004 (26 03 2004)

Applicant
AVENTIS PHARMACEUTICALS INC et ol

1 By means of ths Form, which replaces any previously issucd notificaton concerning subwmusmon or tranamitill of prority
documents, the applcant = hereby notified of the date of recmpt by the International Bureau of the pnonity document(s) relating o
all carlier appheation(s) whose priomty s clumed Unless otherwise indicated by the letters “NR m the nght-hand column or by an
asterisk appeaning next to a date of reompt the pnonty dooumen conocerned was submitied or transmitted to the Internationa
Burean i complance with Rule 17 1{s) or (b).

2  (if applicabls) The letters “NR appearing in the nght-hand column denote & priarity dorument which, on_the date of malling of
this_Eorm, had not yet been received by the Interuationsl Buresu under Rule 17 1(a) or (b). Where, under Rule 17 1(z), the
priority document must be submitied by the applicant to the receving Office or the International Buresu but the applicant fails o
submit the priority document within the applicable tme bt under that Rule the attention of the applicant i directed to Rule
17 1(v) wiuch provides that no demgnated Office mey disregard the pnonty clum concemed before giving the applicant sn
opportunity upon entry into the national phase to furmsh the pnomty document within a time hmit which 13 reascnable under the
ctrowmatances.

3 (I opplicoble)An waterisk ( ) sppesring next to a date of reompt, tn the righthand column denotes & priority document
submitted or transmitted to the International Bureau but not in compliance with Ruole 17 1(a) or (b) (the priority document
was roomved aftor the nme hmut preseribed m Rule 17 1(s) or lhe joquest o prepare and transmit the prnonty document was
submitted 1o the receaving Office after the appleable tme lomit under Rovle 17 1(b)). Even though the priority document was not

furmshed 1 complance with Rule 17 1(a) or (b), he Intemnabional Bureau will nevertheloss transmit & copy of the document lo the

‘ demgnated Offices for thor conmderation In case such & copy is not accepted by the designated Office as the prionty document,

that
mto

Rule 17 l(c) provides no demgnated Office may duregard the prionty clum concemed before giving the spplicant an
opportunily upon enfrv the national phase, to furmish the pnority document within & time lenft whneh 19 reasonsble under the
cireumstances.
Pnority date Priority_appheation N, Country or reqemal Office Date of recermt »
28 March 2004 (28.03.2004) 80/558 827 us 29 April 2005 (20 04 2005)

The Internations) Buresy of WIPO Authorized offiear

34 chemmn dea Colombetten

1211 Geneva 20 Switzerland Lachavanne Mylene

Facmmile No. +41 22 338 70 90
Telephone No. +41 22 338 9521

Facamile No. +4]1 22 740 14 35
Form PCT/IBV304 (Jamury 2004)
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PATENT COOPERATION TREA™ PCT/US2005/009899
From the INTERNATIONAL BUREAU [eO
To0
PCT RECEIVED
INFORMATION CONCERNING ELECTED APR l 3 2006
OFFICES NOTIFIED OF THEIR ELECTION KNIGHT Julle Anne

Aventis Pharmaceuticals Inc.

Route 202 206||P O Box moFATE'NI“i oEPT

Bridgewnater N.J 08807-0800

(PCT Arucle 31(7) and Rule 61 3) ETATS-UNIS D'AMERIQUE

Date of masling, (divmonth/year) 2l

30 March 2006 {30 03 2006) c PUTER : NT Ht

i 1 [ &

Applicant  or agent s file refcrence L ~ — e

US20040013WO0 4 IMPORTANT INFORMATION
Iniomnational application No. Intemational filing date (day/month/yenr) Priorily daie (div/monthAear)

PCTAUS2005/008899 24 March 2005 (24 03 2005) 26 March 2004 (26.03 2004)

Applicant
AVENTIS PHARMACEUTICALS INC. et al

1  The spplicant 18 hereby informed that the Internanional Buresu has, acconling (o Arucle 31(7), notilied each of the following Offices of its election:

EP- AT BE,BG CH CY CZ,DE DK EE.ES FI1 FR GB GR,HU IE IS IT LT LU MC NL,PL,PT RO SE
SI SK TR
National BG CA CN CZ DE JP KP KR MN NO PL,RO RU SK SM US

2 The fallowing Offices have waived the requiremient for tha natification of their election: the sotification will be sent 1o them by the Intemational Bureau
only upon thesr request.

AP-BW GH GM KE.LS MW MZ NA SD SL,SZ TZ, UG ZM ZW
EA AM AZBY KCKZMDRUTI T™™M
OA BF BJ CF CG CI1 CM GA GN GQ GW ML,MR NE, SN TD TG
Natiomal AE AG AL AM AT AU AZ BA,BB BR BW BY BZ,CH CO CR CU
ES FLGB GD GE GH GM HR HUID IL,IN IS KE,KG KZ, LC LK LR LS
MG MK MW MX MZ NA NI NZ,OM PG PH PT SC SD SE SG SL,.SY TJ
UG UZ VC VN YU ZA ZM ZW
3 Since the clection(s) was (were) mado afier the exprration of 19 months from the prioity dote, the applicant is reminded that he must mbject o the
following paragraph. enier the natiooal phase within 20 months from the prronty daie (or leder in some Offices) before some of the desigomted Offices in

resperl of which Article 22(1) as madified with effect of 1 Apnil 2002 does oot apply by paying the national fee(s) and furnishing, il preseribod a
wansiation of the international appheation,

Tlowever in respect of musi other designuicd Offices, the time Enit of 30 months (or Lacr) may nevertheless apply See the Annex to Form PCTAB/301
and for detals about the applicablo 4me linuts, Office by Otfice, see the PCT Applicunt's Cuide. Volume 11, Naional Chapsers, the PCT Newsletter and
the WIPO Iniernet site, updated regularly

358
£g
-

The International Borean of WIPO Authorzed ofTicer
34 chemin des Colombeues -
1211 Gepeva 20, Swiizerland Philippe Becamel

Form PCT/IB/332 (January 2004)



PCT
In the
European Patent Office
Applicants File Reference. Intermational Filing Date
USAV2004/0013 WO 24 March 2005 24/03/2005
International Apphication No Pnority Date
PCT/US2005/009899 26 March 2004 26/03/2004

Title of Invention

[4-(5 AMINOMETHYL-2 FLUORO PHENYL)-PIPERIDIN 1 YL] (4-BROMO-3 METHYL-5
PROPOXY THIOFHEN 2 YL) METHANONE HYDROCHLORIDE AS AN INHIBITOR OF MAST
CELL TRYPTASE

Applicant(s) Aventis Pharmacenticals Inc., et al

COMMUNICATION PURSUANT TO ARTICLE 34 AND
RESPONSE TO THE WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

European Patent Office
Erhardstr 27
D-80298 Munich Germany

Dear Sirs

Thus paper 1s 1n response to the assertion 1n the Wnitten Opmion of the International Searching
Authonty mailed on August 3 2005 regarding the lack of mventive step for the instant mnvention !
In particular section 3 2 of the Wnitten Opinion states 1n part

‘32 In view of D1 as most relevant state of the art, the problem underlying the
application may be seen in the provision of a further tryptase inlibitor  Since. the
present compound (I) 15 already penerally compnsed within the compounds of
D1 its provision respectively selection from the compounds of D1 1s obvious for
the persan sklled 1n the art 1n order to solve the problem posed Hence in the
absence of any substantiated unexpected effect of the claimed parent compound
(I) compared with the closest related compound of the prior art (1e the
particularly preferred compound A3 B1-C90 according to page 49 of D1) no
mventive activity would be seen m the clasmed matter

First, Apphcants disagree with the International Searching Authonty s assertion that the only
solution to be proffered regarding the technical problem in the instant case was to demonstrate that the

mstant claimed compound had improved B tryptase properties over the D1 Compound A3 B1-C90

' On October 7 2005 this paper was prematurely submitted in response to the Wnitten Opinion of the
International Searching Authonty dated August 3 2005 Thereafter Applicants acknowledged that the
submugsion would be treated as informal correspondence and reserved the nght to concurrently file such
submission, or an amended version thereof concurrently with the filmg of a timely Demand, for formal
consuderation

Page 1 of 4
December 20 2005
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Applicants submut that a solution to a techmical problem may be shown 1n two ways
1 (finding an alternative compound to achieve the same effect as that of the known
compound from the closest prior art, or
2 finding a compound with a different property or effect (¢ g 1mproved biological
actvity advantageous physical properties etc )

(A) Discovery of Compound I Being Significantly Structurally Distinguishable Over Cited
Compound A3 B1 (90 Solves the Technical Problem for the Instant Case

The contention 1n the Wnitten Opimion that Compound 1 of the present invention does not
possess an mventive step 15 without ment Applicants submut that reference D1 (WO 01/90101) does
not teach or suggest to one skilled n the art, how 1o find Applicants invention 1¢ a compound that
concomutantly encompasses a thienyl ning that 18 tetra substituted with a 3 methyl 4-bromo 5
propoxy and 2-carbonyl and that bears a phenyl moiety with a fluonne substituent in the para
position relative to the amuno methyl substituent.

Furthermore there are four significant structural differences between Compound I and
Compound A3 B1 C90 as follows

§) N

0,

—=

HC N HN

Compound I Compound A3 B1 C90

(1) Compound I s alkoxy substituent is a propoxy group. whereas in Compound A3 B1 C90.
the alkoxy substituent is an ethoxy group

(u) Compound I s alkoxy substituent 15 at the 5 position of the thienyl nng whereas 1in
Compound A3 B1 C90 the alkoxy substituent 15 at the 3-position of the thienyl ning

(i) Compound I has a bromo substituent on the thienyl nng whereas Compound A3 B1 C90
does not bear a bromo substituent on the thienyl nng and

(1v) Compound I has a methyl substituent on the thienyl nng whereas Compound A3 B1 C90
does not bear a methyl substituent on the thienyl nng

Thus. Applicants submut that such 15 a solutton to the technical problem n the mstant case.
because nothing 1n Reference D1 provides any motivation for findng Compound I, or modifying
Compound A3 B1-C90 to prepare Applicants claimed Compound 1 having the particular
combination of structural features noted above

Page 2 of 4
December 20 2005
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(B) Compound I Having Unexpected and Superior Properties Over Cited Compound A3-B1
C90 Solves the Technical Problem for the Instant Case

Compound A3 B1-C90 was noted 1n the Wnitten Opimmion as the closet related compound mn
cited reference D1 over which Applicants claamed Compound I should be distinguishable.

However no data 1s provided to support the contention in the Wnitten Opinion that Applicants

¢laimed Compound 1 15 not inventive over Cornpound A3 B1-C%0

Applhcants submut that data for other compounds bearing features related to Compound A3
B1-C90 and to Apphcants claimed Compound I when considered together evidence that
Apphcants claimed Compound I has unexpected and superior properties over Compound A3 Bl
C90. The relevant compound and data are shown w the following table

COMPOUND IDENTIFIER Structure _ Tryptase K, (nM)
oH
A 'l.t‘)_\ o, 109
W w{Jﬁ:’O >
h —
aH 1114
] - )
e F
Br earra—
c ';Lf 600
(Example 61 of D1) E
oM,
F
A3 B1-C9%0 "F) not determined
(Cited as closest related
compound from D1) _
F
I He 16
Applicant s claymed compound 8 HN
HEC
Page 3 of 4
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The sole structural difference between Compounds A and B above (which are structurally
simular to Compound I) 18 the presence of a fluorne substituent in the para position relative to the
armnomethy! group on the phenyl moety The B-iryptase inhibiion data between the Compounds A
and B are essentially the same 1e. Compound A has a K, = 109 nM versus Compound B having a K|
= 1114 nM Such would Jead one to conclude that the P tryptase inhibitory activity remains
essentially the same for compounds that differ structurally merely by the presence or absence of a
fluoro substituent

Also the sole structural difference between Compound A3 B1-C90 and Compound C 15 the
presence of a phenyl moiety with & fluorine substituent in the para position relative to the amino-
methyl substituent Thus while no K| data was determined for Compound A3-B1-C90 based on what
was discussed above regarding the f§ tryptase intubitory activity of Compounds A and B one skilled
n the art would expect that Compound A3 B1-C90 would have essentially the same B-tryptase
inhubitory activity as that of its des fluoro analog Compound C. 12 a K| of ~600 nM.

The fact that the f-tryptase activity of Compound A3 B1-C90 15 expected to be about 600
nM and the activity for Compound 115 16 nM evidences an unexpected 38 fold supenor activity for
Applicants claimed Compound I, over that expected for Compound A3 B1-C90

Thus Applhcants submut that such 1s also a solution to the technical problem n the instant
case because notmng would have mouvated one skilled i the art to make Compound I or expect its
unexpected and superior activity

For the forgoing reasons Applicants respectfully request that the International Searching
Authority reconsider its asserbons regarding Inventive Step for the instant invention

Respectfully submutted

Dated December 20 2005

Aventis Pharmaceuticals Inc

(a member of the sanofi-aventis group)

U S Patent Operations

Route #202-206 / P O Bax 6800
Bndgewater NJ 08807-0800

Telephone (908) 231-3679

Telefax (908) 231 2626

Aventis Docket No. USAV2004/0013 WO

Page4ofd
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PCT
In the
European Patent Office
Applcants File Reference, Intematonal Filing Date
USAV20040013 WO 24 March 2005 24/03/2005
Internanonal Application No. Pnority Date
PCT/US2005/009899 26 March 2004 26/03/2004

Title of Invention

[4-(5~AMINOMETHYL-2-FLUORO-PHENYL) PIPERIDIN 1 YL]-{(4-BROMO->-METHYL-5-
PROPOXY THIOPHEN 2-YL)-METHANONE HYDROCHLORIDE AS AN INHIBITOR OF MAST
CELL TRYPTASE

Apphcant(s) Aventis Pharmaceuticals Inc., et al

RESPONSE TO THE WRITTEN OPINIQN OF THE
INTERNATIONAL SEARCHING AUTHORITY

European Patent Office
Erhardstr 27

D-80298 Munich, Germany
Dear Sirs.

This paper 13 1n response to the assertion in the Wnitten Opinion of the International Searching
Authority mailed on August 3 2005 regarding the lack of inventive step for the instant invention In
particular section 3 2 of the Written Opinion states i part:

‘32 In view of D] as most relevant state of the art, the problem underlying the
application may be seen in the provision of a further tryptase mhibitor Since. the
present cormpound () is already generally compnsed within the compounds of
D1 1ts provision respectively selection from the compounds of D1 13 obvious for
the person akilled in the art 1 order to solve the problem posed Hence, in the
absence of any substantiated unexpected effect of the claimed parent compound
(D compared with the closest related compound of the prior art (1e the
particularly preferred compound A3-B1-C90 according to page 49 of D1) no
inventive activity would be in the clasmed matter "

First, Applicants disagree with the International Searching Authonty s assertion that the only
solution to be proffered regarding the technical problem in the mstant case was to demonatrate that the

instant clamed compound had improved p-tryptase properties over the D1 Compound A3 B1 C90

Pegelof 4
October 7 2005
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Applicants submit that a solution to a technical problern may be shown 1n two ways
1 finding an alternative compound to achieve the same effect as that of the known
compound from the closest prior art, or
2 finding a compound with a different property or effect (e.g 1mproved biological

activity advantageous physical properties. etc )

(A) Discovery of Compound I Belng Significantly Structurally Distinguishable Over Cited
Compound A3 B1-C90 Solves the Technical Problem for the Instant Case

The contention in the Wnitten Opinion that Compound I of the present invention does not
possess an mventve step 15 without ment Applicants submut that reference D1 (WO 01/90101) does
not teach or suggest to one slalled in the art, how to find Applicants invention 1& a compound that
concomutantly encompasses a thienyl ning that is tetra substututed with a 3 methyl 4-bromo. 5
propoxy and 2-carbonyl and that bears a phenyl molety with a fluonne substtuent in the para
position relative o the amino-methyl substituent.

Furthermore. there are four sigmficant structural differences between Compound I and
Compound A3-B1 C90 as follows

H,C
s HC
G )

P
HC i

Compound 1 Compound A3 B1 C9%0

(1) Compound I s alkoxy substituent ig a propoxy group. whereas in Compound A3 B1 C90
the alkoxy substituent is an ethoxy group

(1) Compound I's alkoxy substituent ts at the 5 position of the thienyl nng whereas m
Compound A3 B1 C90 the alkoxy subetituent 18 at the 3 position of the thienyl ning;

(11i)) Compound I has a bromo substituent on the thienyl nng, whereae Compound A3 B1 C90
does not bear a bromo substituent on the thienyl ring and

(iv) Compound I hes a methyl substituent on the thienyl ring, whereas Compound A3 B1 C90
does not bear a methyl substituent on the thienyl ring,

Thus. Applicants submit that such is a solution to the technical problem in the instant case
because nothing in Reference D1 provides any motivation for findng Compound I, or modifying
Compound A3 B1-C90 to prepare Applicants claimed Compound I having the particular
combination of structural feamres noted above.

Page 2 of 4
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(8) Compound I Having Unexpected and Superior Properties Over Cited Compound A3-B1

C90 Solves the Technical Problem for the Instant Case

Compound A3 B1-C90 was noted m the Wntten Opinion as the closet related compound 1n
ated reference D1 over which Applicants clauned Compound I should be distinguishable
However no data 13 provided to support the contention in the Written Opimon that Applicants

claimed Compound I s not inveative over Compound A3 B1-C90

Apphcants submit that data for other compounds bearing features related to Compound A3-
B1-C90, and to Applicants claumed Compound I when considered together evidence that
Apphcants claimed Compound I has unexpected and superior properties over Compound A3 Bl
C90 The relevant compound and data are shown in the following table

COMPOUND IDENTIFIER = Tryptase K; (mM)
Br
aR 1114
" e
HE
. —
c '7’{ 600
(Example 61 of D1) 8
cH,
B
A3 B1-C90 not determined
(Cated as closest related
compound from D1) _
3
I ne 16
Applicant s claimed compound
Page 30f 4
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The sole structural difference between Compounds A and B above (which are structurally
simular to Compound I) is the presence of a fluonne substituent in the para position relatve to the
ammnomethyl group, on the phenyl moiety The B-iryptase inhibitton data between the Compounds A
and B are essentially the same, 1. Compound A has a K; = 109 nM versus Compound B having a K,
= 1114 nM  Such would lead onc to conclude that the P-tryptase nhibitory activity remams
essentally the same for compounds that differ structurally merely by the presence or absence of a
fluoro substituent.

Algo. the sole structural difference between Compound A3 B1-C90 and Compound C is the
presence of a phenyl moiety with a fluorine substituent n the pars- position relative to the amino-
methyl substituent. Thus while no K, data was deterrmned for Compound A3 B1-C90 based on what
weas discussed above regarding the B-tryptase mhibitory activity of Compounds A and B one skilled
m the art would expect that Compound A3 B1-C90 would have essentally the same [ tryptase
mhibitory activity as that of itz des-fluoro analog Compound C,ie a K, of ~600 nM.

The fact that the B-tryptase activity of Compound A3-B1-C90 is expected to be about 600
nM, and the activity for Compound I 18 16 nM evidences an unexpected 38-fold supenor actvity for
Applicants claimed Compound I over that expected for Compound A3 B1-C90.

Thus. Apphicants subrut that such is also a solution to the techmcal problem in the instant
case because nothing would have motivated one sgkilled m the art to make Compound L, or expect its
unexpected and superior activity

For the forgoing reasons Applicants respectfully request that the International Searching
Authonty reconsider its assertions regarding Inventive Step for the ingtant mvention

Respectfully submitted

Dated October 7 2005 By

Julie Anne Kmght
Attorney/Agent for Applicant

Aventis Pharmaceuticals Inc

(a member of the sanofi-aventis group)

U S Patent Operations

Route #202-206 /P O Box 6800
Bndgewater NJ 08807-0800

Telephone (908) 231-3679

Telefax (908) 231 2626

Aventis Docket No. USAV2004/0013 WO

Page 4 of 4
October 7 2005
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PATENT COOPERATION T» cATY

PCT
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g

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY

(Chapter Il of the Patent Cooperation Treaty)

(PCT Article 36 and Rule 70)

Apphicant's or agent's flle reforence

USAV20040013 WO PCT FOR FURTHER ACTION See Form PCTAPEAA16
intsmational application No. Intemnational flling date (daximonihiear) Priortly date {dawinonthirear)
PCTAS2005009890 2403 2005 26.03 2004

imemational Patent Classification {IPC) or national classification and IPG
INV CO7D40806 A61K314535 AB1P1106

Applicant

AVENTIS PHARMACEUTICALS INC et al

Supplemental Box

1 This raport Is the Intemational prellminary examination report, established by this International Preliminary Examining
Authority undar Article 35 and transmitted to the applicant according to Article 36

2  This REPORT conslists of a total of 7 sheets Including this cover sheet.
3  This report le also accompanied by ANNEXES. comprising
a [0 sent Io the applicant and to the intemational Bureau} a total of sheets. as followa.

J sheets of the description claims andbr drawings which have been amended and are the baeis of this report
andbr sheets containing rectifications authorized by this Authority (6ee Rule 70 18 and Section 807 of the
Adminstrative Insiructions)

[0 sheats which suparsede eariler sheets. but which this Authority considers contain an amendment that goes
beyond the disclosure In the intemational application as filed as Indicated in itamn 4 of Box No | and the

b O (sent to the intemational Bureau only) a total of (Indicate type and number of elecironic carrler(s))
sequencs listing andbr tables related thereto. in slectronic form only as indicated In the Supplaemental Box
Relating to Sequence Listing (see Saction 802 of the Administrative Instructions)

contalning a

4  This report contains Indications relating to the following items

® BoxNo |  Basis of the report

O BoxNo Il Priorily

B BoxNo Il  Non-ssiablishment of opinion with regard 1o novelty Inventive etep and Industrial applicability
0 BoxNo IV  Lack of unity of Invention

& BoxNo V  Reasoned statement under Article 35(2) with regard 1o novelty inventive step or Industrial

applcablity citations and explanations supporting such siatement
0 BoxNo VI  Certaln documents cited
B BoxNo VIl Certain defects in the Infernational application
B Box No Vil Certain observations on the intemational application

Date of submiasion of the demand Date of compigtion of this report

20 12 2005 02 08 2006

Name and malling addreas of the Intemnational Authorized officer

preliminary axamining authortty f""‘\
Europsan Patant Office \

’ D-80268 Munich Weisbrod T i 7

Tel +48 882308 0 Tx 523658 epmu d
Fax +40 80 2300 4485 Telaphone No. +49 B9 2386-8931 Sl

Form PCTAPEA/408 (Cover Sheet) (April 2005)
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INTERNAT! NAL PRELIMINARY REPORT International application No
ON PATENTABILITY PCTAJS2005009899

Box No Il Non-establishment of opinion with regard to noveity inventive step and industrial
applicabliity

1 The questions whether the claimed invention appears 1o be novel to involve an inventive step (to be non
obvious) or to be industrially applicable have not been examined in respect of

O the entire international application
B claims Nos 4 15
becausa

X the said intemnational application or the said claims Nos 4-15 relate to the following subject matter which
does not require an international preliminary examination {specify)

so00 separate sheet

0 the dascnption claims or drawings (indicale particular elemenis below) or said claims Nos are so unclear
that no meaningful opinion could be formed (specify)

D theclaims or said claims Nos are so inadequately supported by the description that no meaningful opinion
could be formed (specily)

no intemational search report has been established for the said claims Nos

a

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

O fumish a sequence listing on paper complying with the standard provided for in Annex C of the
Administrative instructions and such listing was not available to the Intemational Preliminary
Examining Authority in a form and manner acceptable to it

O fumish a sequence listing in electronic form complying with the standard provided for in Annex C
of the Administrative Instructions and such listing was not available to the Intemational Preliminary
Examining Authorty in a form and manner acceptable to it

J pay the required late fumishing fee for the fumishing of a sequence listing In response to an
invitation under Rules 13fer1(a) or (b) and 13ter 2,

D a meaningful opinion could not be formed without the tables ralated to the sequence listings the applicant
did not within the prescribed time limit fumish such tables in electronic form complying with the technical
requirements provided for in Annex C-bis of the Administrative Instructions and such tables were not
available to the Intemational Preliminary Examining Authorty in a forrn and manner acceptable to it

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

O Ses separate gheet for further details

Form PCTAPEA/408 (April 2005)
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INTERNATIONAL PRELIMINARY REPORT Intemnational application No
N PATENTABILITY PCTAJS2005009899

Box No | Basls of the report

1 With regard to the language. this report is based on
B the inltemational application in the language in which it was filed

O atranslation of the international application into which is the language
of a translation fumished for the purposes of
O intemational search {under Rules 12 3{(a) and 23 1(b))
{1 publication of the intemational application (under Rule 12 4(a))
O intemational preliminary examination (under Rules 55 2(a) andbr 55 3(a))

2 With regard to the elements of the international application this report is based on (raplacement sheeis which
have been fumished lo the receiving Office in response io an invitation under Ariicle 14 are refsrred to in this
report as originally filed” and are not annexed to this report}

Deacription Pages

120 as originally flled
Claims, Numbers
1286 as originally filed

Drawings Shoets
12 22 as originally filed

a sequence listing andbr any related table(s) see Supplementa! Box Relating to Sequence Listing

3. O The aemendmenis have resulted in the cancellation of

O the description pages

O the claims Nos

O the drawings sheetsfigs

O the sequencas listing {speciy)

O any table(s) related to sequenca listing (specify}

4 [0 This report has been established as if (some of} the amendments annexed to this report and listed below
had not been mada since they have baen considered to go beyond the disclosure as filed as indicated in the
Supplemental Box (Rule 70 2(c))

O the description pages
[ the claims Nos
O the drawings sheetsfigs

O the sequencs listing (speciy)
O any table(s) related to sequence listing {(speciy)

* If item 4 applies gome or all of these sheets may be marked superseded

Form PCTAPEA/408 (April 2005)
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INTERNATIONAL PRELIMINARY REP RT Intemational application No
ON PATENTABILITY PCTAJS2005/009899

Box No V Reasoned statement under Article 35(2) with regard to novelty inventive step or industrial
applicabliity citations and explanations supporting such statement

1 Statement
Novelty (N} Yes Clams 126
No Clams
Inventive step (IS) Yes Claims
No Claims 126
Industrial applicability (IA) Yas Clams 1316-26

No Claims

2 Citations and explanations (Rule 70 7)
see separate sheet

Box No VIl Certain defects In the international application

The following defacts in the form or contents of the intemational application have been noted
see soparate sheet

Box No Vil Certain observatione on the International application

The following observations on the cianty of the claims descriphon and drawings or on the question whether the
claims are fully supported by the description are made

soo separats sheet

Form PCTAPEA/408 (Aprll 2005)
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INTERNATIONAL PRELIMINARY International application No
REPORT ON PATENTABILITY

{(SEPARATE SHEET) PCT/US2005/009899
Reltem|

Basis of the opinion

The application s directed to

() the specific compound (l) prodrugs phamacseutical acceptable salts, and
solvates thereof {claims 1 2)

(n) therapeutic methods invoiving the compounds of claim 1 (claims 4-15) and

(m) pharmaceutical compositions compnsing a compound of claim 1 (claims 16 26)

Re Item il

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

Claims 4-15 relate to subject matter considered by this Authonty to be covered by the
provisions of Rule 67 1(iv) PCT Consequently no opinion will be formulated with
respect to the industnal applicability of the subject matter of these claims (Article
34(4)(a)(1) PCT)

Bellem V
Reasoned statement under Rule 66 2(a)(11) with regard to novelty, inventive step

or industrial applicabllity, citations and explanations supporting such statement
1  Reference Is made to the following document

D1 WOQO 01/90101 A 29 November 2001

2 Novelty

D1 relates to tryptase inhibitors which generally compnse the present compound
(1) (cf claims 1 and 36 in combination with page 10 lines 7-20 and page 12, lines
18 28) Compound (I) 1s however not specifically exempiffied in document D1
Hence the present claimed matter can be considered as a novel selaction of the
teaching of D1

3 Inventive Step

31 The application describes the synthesis of the hydrochlonde of the compound ()
and shows that it acts as an inhibrtor of beta tryptase (page 27, lines 9-10)

Form PCT/Sepamia Sheel/409 (Sheet 1) (EPO-Aprl 2005)
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INTERNATIONAL PRELIMINARY International apphicaton No
REPORT ON PATENTABILITY
(SEPARATE SHEET) PCT/US2005/009899

32 The present compound (l) is a selection of the beta tryptase inhibitors of the
document D1 Merely as a solution of the problem of providing a further beta
tryptase inhibitor compound (l) Is obvious in view of D1, because it 1s already
generally compnsed within the teaching of D1 Inventive step would only be
acknowledged if the applicant was able to provide substantiated evidence that
compound (I) exhibits an unexpected effect compared with the structurally closest
related compound of D1 e g the particularly preferred compound A3 B1 C90
according to page 49 of D1

In reply to the wntten opinion of the ISA the applicant has tned to establish an
inventive step by companng data of certain compounds which bear structural
features related to the present compound (l) and the compound A3-B1-C90
according to D1 In pnnciple such comparison might be suited to establish
inventive step However the applicant has compared two hydrochlorides and one
trifluoroacetate (example 61 of D1) with the free base of the present compound (l)
Without expernmental details of the test conditions employed, it is thus not evident
whether the use of some tested compounds in their salt form and the use of the
present compound () as free base affects the test results In other words it 1s not
evident whether the data in the applicant's reply can be considered as a valid
comparson

Hence, claims 1-26 lack, at present inventive step

33 Inaddition the therapeutic methods and pharmaceutical compositions of the
claims 4 26 involve solvates of the present compound (I) However, it does not
appear plausible that substantially all solvates of compound (I) were phamaceu-
tically acceptable without being imitative e g the acetonttrle, dichloromethane
tnchloromethane, or tetrachloromethane solvates It does not appear that thera
peutic methods and pharmaceutical compositions that involve any solvate of
compound (I) whatsoever would contribute to the solution of any relevant technical
problem Hence no inventive step would be acknowledged for the claims 4-26 in
as far as they refer to solvates of compound (1)

4  Industnal Applicability

For the assessment of the present claims 4-15 on the question whether they are

industnally applicable, no unified critena exist in the PCT Contracting States The
patentability can also be dependent upon the formulation of the claims The EPQ
for example, does not recognize as industrially applicable the subject matter of

Form PCT/Sopamte Sheat/408 (Shaet 2) (EPO-April 2005)
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(SEPARATE SHEET) PCT/US2005/009899

claims to the use of a compound in medical treatment but may allow however,
claims to a known compound for first use in medical treatment and the use of such
a compound for the manufacture of a medicament for a new medical treatment

Re item VI|
Certain defects in the international application

The relevant background art disclosed in D1 1s not mentioned in the descnption nor is
this document identified therein (Rule 5 1(a)(u) PCT)

Re Item Vil

Certain observations on the international application

The application does not comply with the requirements of Article 6 PCT

1 Claim 4 Is to be objected under Article 6 PCT because the therapeutic application
18 functionally defined by a mechanism of action which does not aliow any
practical application in the form of a defined real treatment of a pathological
condition The objection could be overcome by either introducing in the claims a
list of pathological conditions cited in the application or by showing that means
are available which would allow the skilled person to recognise which additional
conditions would fall within the functional definition

2 Inaddition the expression "condttion related to atherosclerotic plaque rapture”
used in claims 5 and 12 has no clear meaning and renders these claims unclear

' 3 The vague statement on page 28, lines 33-36 implies that the subject matter for
which protection is sought might be different from what is defined in the claims,
thereby resulting in a lack of clanty of the claims

Form PCT/Separatas Sheat/408 (Sheet 3} (EPO-April 2005)
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To.

EKNIGHT, Julie, Anne

Bridgewater, NJ 08807-0800
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NOTIFICATION OF RECEIPT
Aventis Pharmaceuticals Inc OF DEMAND BY COMPETENT INTERNATIONAL
Route 202-206 P 0 Box 6800 PRELIMINARY EXAMINING AUTHORITY

COMRUTER NWE%E_D Das of malog 20-01 2006

Apphicant's or sgent’s IMPORTANT NOTIFICATION
USAV2004/0013 WO PCT
International application No. Internationsl filing date (dayjmonthjyewr) | Prionity date (day/monthjysr)
PCT/US2005/009899 2470372005 2670372004
Applicant

AVENTIS PHARMACEUTICALS INC et al

1 Thelp'plielntllhﬂlznouﬂﬂlllthhIanPnﬂmhnyB:mmn'Audndtymnhnﬂﬂfdlaﬁn;MHﬂm
date of receipt of the for international preliminary examination of the international application.

20/12/2005 I/

W] the actual date of receipt of the demand by this Authority (Rule 61 1(b)).
[[] the actual date of recelpt of the demand on behalf of this Authority (Rule 59.3(¢))-

[] the date on which this Authority has. tn respanse to the invitation to carrect defects In the demand
(Form PCT/IPEA/404), received the required corrections.

2 This date of receipt ix

3 ATTENTION Mdanofremplnﬂnthemonufmmm&mﬂ!pnmtydm Consequently in

lppl:ﬂbl:‘dmhmm Office by Office, see the PCT Ap, 'y Guide, Volumne 11 Natiomal Chapters and the WIPO
Internet site.

[[] (i appicubia) This notification canfirms the mformation given by telephone, facsimile transmisnon or m person
on.

4,  Only where paragraph 3 applies. a copy of this notification has been sent to the International Bureaw

respest

of some Offices, the demand doos not have the effect of postponing the entry into the nation untl 30 months from
the priority datx (cr later in soma Officen) {Article 39(1) mdthallfucrﬂmtnﬂ! phase must therefore be
mdilnmmonﬂnfrundupnnn date (or In sorme Offices). However mmdnmoﬂubﬁm

the time limit of 30 months {or ll.ter)mq“thehl See the Annex to Form PCT/IB/301 and for details about the

European Patent Office

D-20298 Munich
Tel (+49-29) 2399-0 Tx. 523656 epmu d FERRO VASCONCELOS M

S Fax (+49-89) 2399-4465 Tel (+49-89) 2399 7905

i’s,\\" Pﬂtﬂnr.m
Name and mailing address of the IPEA/S Authorized officer

'Form PCT/IPEA/402 (April 2002 reprint January 2004) 1770172008 )
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PATENTE DE INVENCION ( MODELO DE UTILIDAD ( ) () ()
Indicacidn de que se solicita la concasion de una patente { / ()

Datos do identificacién del solicltante o de la persona que sa

presonta la solicitud ()
Descripcién de fa Invanclén (7 {( )
Dibujos de ser astos pertinentes () { )
Comprobante de Pago da las tasas establecidas ( /)/ ()
'
COMPLETA { ) INCOMPLETA { ) () ( )
DISENO INDUSTRIAL ( )
Indlcaclén de que se soliclta el reglstro de Disefto Industrial { ) ()
Datos de identificacién del solicitante o de la persona qua se
presenta la sollcltud () { )
Represantacidn grafica y fotografica del Disefio Industrial o muestra
dal Material que incorpora el disefio { ) ()
Comprobante de Pago de las tasas establecldas. { ) { )
COMPLETA () INCOMPLETA ( ) { ) ( }
ESQUEMADETRAZADO ( ) -~
Indicacidn da que se sollcita of ragistro do Disefla Industnal { ) {( )
Datos de Identificacion dal sollcitante o de la parsona que se
presanta {a solicitud { ) { )
Representacidn grifica del Esquema Trazado { ) ()
Comprobante de Pago ds las tasas establecidas. { ) {( )
\
COMPLETA () INCOMPLETA { ) { ) —_ )
- a
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