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FI ELD OF THE | NVENTI ON Thi g-invention is directed to a
substituted aryl met hyl am ne conpound, its preparation,

a pharmaceutical conposition conprising the conpound,
its use, and internediates thereof. BACKGROUND OFTHE
I NVENTI ON Mast cell nediated inflamuatory conditions,

in particular asthma, are a grow ng public health
concern. Asthma is frequently characterized by
progressi ve devel opment of hyper-responsi veness of the
trachea and bronchi to both inmmunospecific allergens
and generalized chem cal or physical stimuli, which
lead to the onset of chronic inflanmmtion. Leukocytes
containing IgE receptors, notably nast cells and
basophils, are present in the epithelium and
underlying snooth nuscle tissues of bronchi. These
Ieukocytes |n|t|aIIy becone actlvated by the blndlng
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chynase and tryptase mhlch resufts in bronchlole
constriction. Tryptase is stored in the nast cel
secretory granul esFlERR OFSTHIRENVENBION ecr et ory pr ot ease
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varli ety 0] i ol 0ogl cal processes, | ncl udi ng egra ation
pharmacpiticed seralidsioh poppTisEgiieoaThomdl isuspgnd Bterepdipes Hergof.

(Caughey, et alpscRarREDROTBEPIE IRYENTIOG! - 1988, 244,
pages 133-137; "Franconi, et al., J. Pﬁ"nacol Ex

Mest cell megd@g:d ugﬂmmnaﬁt;@@ gcgpdgupps ggg_artlcu&ﬁ @sthias. gre a@rowg public healthx
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bronc responsi veness
the traclgagndhionehi fodeith irepnmospeeifigpllergens ar@ geperalizgd é@@mcal qryghgsical stimul 3,

which 1&3 'to 89t §f7c?ro]1¥c91)1ﬂa1ﬁ§at13? F ESitbdytestcbyRh Ay ?Qgﬁ fébél%@ré @Abably mast

€ use as anti -1 nfl amat ory agen
cells an@b'glsoplgb; applesant inChg epithrlivgysnd wederlying ging(gh [yfug(g@t‘wépe}s oﬁh@nchl
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the tre o chroni ¢ ast

) H.
receptomandr’élpmmlﬁasmmb@@hmlpﬁ Arpdiatorn o exalmqe, %a@élgatwn of mast cells
leads toteeiRasblof I%EE@?lg@a)ﬁs HeRQudRE, éf?l@&lféiltasé‘:] B, %ﬁﬁ&a‘ B t%tase which results

preventin ergic rhinitis I'son et
lnbﬂmqumwonE%QKmAlIergy, 1998, 28, pages 220-227),

T?;ﬂta@mtd?&ym %V}ﬁist &Bll%@fi‘é@ry (g§m€1:}es gﬁdﬁgh@%ﬁor%cretory Frotease of

Hi'st opat hol ogy, 199 28, pages 1-13), psoriasis
human gt REsr iTHwtpse aséqeen 1A}pbﬁlted|yé§1 waried) of biglegical pryoeyses ggguding
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Ther., 188, %f? ippges 183137) Frappovhlet dloJ- é’ﬁlala}acoleﬁxp TherDé%%)a#"&l Pages 547.951 ;
and Tar 2940, Ab36: RAPLSIMAL: Bibl!) 1996, REPHFBRS £1-6h) and modulation of bronchial

responsiveness to histamine (Sekizawa, et al., J. Clin. Invest., 1989, 83, pages 175-179).

As aresult, tryptase inhibitors may be useful as anti-inflammatory agents (K Rice, P.A.
Sprengler, Current Opinion in Drug Discovery and Development, 1999, 2(5), pages 463-474)
particularly in the treatment of chronic asthma (M.Q. Zhang, H. Timmerman, Mediators Inflamm.,
1997, 112, pages 311-317), and may also be useful in treating or preventing allergic rhinitis (S. J.
Wilson et al, Clin. Exp. Allergy, 1998, 28, pages 220-227), inflammatory bowel disease (S.C. Bischof=f



arthritis (L.C Tetlow et al, Ann. Rheum Dis., 1998,

54, pages 549-555), osteoarthritis (MG Buckley et
w@bkqos@9778@at hol ., 1998, 186, pages 67-74), goutRCT/US2005/009899

arthritis, rheumatoid spondyl-itis, and di seases of

joint cartilage destruction. In addition, tryptase has

been shown to be a potent mtogen for fibroblasts,

et al, Hisiopgthotoging 996,98 magest LréReproripsis ¢n dlapkiarineroat yl. Airglt Bgineptol. Res.,
1993, zqz @E@E-ﬁ@ﬂeé@h@ﬁ%ﬁ gAanAnv&gﬂ gi ﬁﬁéﬁ?@hﬁﬁﬁﬁ&)ﬁﬁ 0£11990, 86, pages
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et al, JpRadfwd, 1?38,1@6,1133@)671‘75#) @}éﬁll’ﬁﬁ‘lhétls fhayﬁ’é@lldsSPOB@é‘FIéraé@I disepses of joint

artil BRRaLy fibrosis, liver cirrhosis, nyocardia
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respectlve . Therefore, tryptase inhibitors could be

scars. yseful in the treatnment or prevention of arthritis,
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stroke,paag]gga e1 g@pequapces of chgr@qc&g@w,p,}ﬁqumgng( mg@i(a et al, J. Pathol,,
1997, pgszef,&é[es 11@ 1t2§59 treatment of anaphylaxis (L.B. Schwarz
In. Invest., 1995, 96, pages 2702-2710),
rriEm)taEﬂ l@s Q]é‘P beea diseoyertd topelvateargsuemelypin thgain tuppagtivatey collagenase,
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%nc ytial viral infections.” Substit
athrefarchigypiase waibitorsaepldde yeedel l’aﬁﬂettﬁém@é‘rﬁfd%m’égﬂ@@f arthritis,

penodgﬁmféﬁék-,?se (betid 2B dpaftlyCRA RO RowB TR JTBRER B 1 %lp Hematol., (1998) 26,
nﬁﬁgltlons contai ning these conpounds, and their
pages bﬁ%a cAlee, i BRseRIEDIteTs e be pshtl irpthe BFmERtS a@a@hglﬁw @gB. Schwarz

et al, Jcélﬁ}amv@stofwd@e@@ HagdPaydh I Ad), %1&;!1@.«;&1&&1@41\& TSI et al, Nat. Med. (N.

tase are reported in pending US i cation Seri al

Y), 2QQ8 &@91»884%15]121@8) EPRtisrieessand SWCVWFIFYHP]HE egfemeri c

dsSliQRH L 1R th IR TRRUBAS 8 th QniPhRas(crorRfulaR), th
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treatm@r@ RPALAEE Bitesh c%amél oft bEmk%wﬁQl‘étﬁ Bg e 1hlﬁﬁ't1’o]y oﬂky%‘&ls@% epofled in
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pendmA rpliggiop Sexil dlo- PY8hbEe éEnF@n@swémhnatha sepsEs disclosure of the
compoRRANRP ERFuAN} YUPARPHliGHbASdM N8l 097528826, is the compound of the present

invention, formula I. However, the compound of formula I is not specifically disclosed in US

Application Serial No. 09/843,126.



pharmaceutical properties, in its ability to inhibit
tryptase. Such a conpound should readily have a
wa@Roosi09x80 n treating a patient suffering fromPCT/US2005/009899
condi tions that can be anelizorated by the
adm ni stration of an inhibitor of tryptase, e.g., nast
cell nediated inflanmatory conditions, inflammtion,
and di seases or disordemé\belaaid to the degradation
of vasodil ating and bronchdgefFaxi ng neur opept i des.
SUMVARY QFTHE | NVENTI ON The present invention extends
to the conpound of formula . or a prodrug,
pharmaceutical |y accepfabye salt, or solvate of said
conpound. Furt her nor eR pr eé@m}) i nvention is
directed to a pharnmaceuti conp03|t|on conprising a
phar maceutically effective jJanobunt of the conpound o f
formula |, and a pharnaceutasal | y acceptable carrier.
Furthermore, the present jnvention is directed to the
use of a conpound of for NHs an inhibitor of
tryptase, conprising introducing the conpound into a
composi tion conprising trygtase. In addition, the
present invention is dlrec% to the use of a compound
of formula | for treating a"patient suffering from or
S lAbq':(Edihgly,Ozyhaais mpbaded Bl aogve ahd wefidicompoundrhavieg fartularly valuable

sk PR s 0 DB o Bl B 25 SRR il e
utility &f tfeatiig a/@namufﬁetmgffrohh&mdmmahmbam be &heionatdd byhthe administration of
it B3 B bR pEnAEr e PhER LBy IERRRN A s
or disddedanvielagd thp dedradatibreaitvasodatmp chnd dvank@gesngheutrdpeptides.
present invention will be better understood fronthe
follow ng detail ed descriptions taken in conjunction
with the accorrparngTM_IglpﬂiimOFé“ﬂE INVENTIOMI ch are given

e B eumren S e Ao Bekpe B BBE 1| "compouna |

| evel s in plasnma, -nchqglveolar | avage (BAL) fluid
and | ung, neasured ) after dosing conmpound 1 at 1
ng/ kg, p.o. Val ges mean

I1: Plasma a
post dosing.qgg

SE of 6-8 animals. Figure
neasured 24 hour

-4 anlnals.
DETAI LED DESCRI PTI ON DelN "|ons/As\used above, and
t hroughout the instant speci pd appendi ng

clainms, the follow ng terns, nl es ot her wi se
i ndi cated, shall be understood to have the f olowi ng

ora pr%ﬂé‘,ipﬂgﬁiaceutically acceptable salt, or solvate of said compound.

Furthermore, the present invention is directed to a pharmaceutical composition comprising a
pharmaceutically effective amount of the compound of formula I, and a pharmaceutically acceptable
catrier.

Furthermore, the present invention is directed to the use of a compound of formula I 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 I 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 I.



As used herein, the term "conpound of the present
i nvention", and equi val ent expressions, are nmeant to
wepwsaeest he conpound of forrmula I, as herei nbREDU82005/009899
descri bed, which expressiongincludes the prodrug, the
pharmaceutically acceptable salt and the sol vate,
e.g., hydrate. Simlarly, reference to internedi ates,
Brief Dihaiphien ofthe PBowitgdsey t hensel ves are clainmed, i s neant

tQ _enbrac I . r
B0 ! 8 s 114 PO B oS 0 68BLEX o e
followinp détaiteclalescvipéons tdken inentjendtios with éravictempanging &tgutdsnaisof which are

. i ndi cat ' et , . [ s e. -9].
sven bVSEV e LS. 4R oA Se L TR OR SRRl ek
OFigee Ii Crstrmnotkle viisain plabiea, bomtientveshr heagei(B4AL) Asidusdhing,
h in, .the term"tr T Qr % i.ng’ i .
L e R T I L
eBigais |Ii: Sthascha@eodbiing t@upoutidPHtvednheasmed 34 haurimostedesipg. Values are mean
+SEO§%_Qer. rg%rmal . "Effective anmount" is neant to describe
- nt of a conpound effective in producing the
desired therapeutic effect. "Prodrug" neans a conpound

that is suitable fq{) ”F/Qﬁfhﬁi d@bpko a patient
wi t hout undue t oxi c%y,—r—r‘%n,—al | ergi c response,
Definitherd the i ke, and is convertible in vivo by netabolic
ans .g. l.ysi ; . .
TRATB 58 YRl ARG URAAE IS e oo
terms, uslegsrothei wieindiatdd, shdlll e ofderstavd tohavBtthd folowing auedningss as
vel |V h . .hen . .
OB 2 BB S ol 00, o s o,
meant Bi apnbeace it domgou@drof fopmula il,ras Dereigbdlexsi dgseribedirvdii¢heexpression includes
Phar uti cal LAt , QG
v FRFRS Rl SOEHTHL 1 A OHOTEY, RU8ES SRR, oo o
intermfates, bitther oonot Freg flemseldesEndbdainad it meim taekdbra¢eghe salthand solvates,
resent, i nv [ ' [ .Ld .
e
are sothetiomes dndixfated irothe teixt hitt tiwenistricenart patelcidlnstiaéivaansl theyr aae vet intended
b i N N ient a therapeutically
o eXClélgef %g in&tea%éer%rﬁdﬁl ﬁ?thtg? or{t‘%gs c%kﬁp%{dnd of formula I.
Pas tsed bmin, Grrodi“treans st orstrydingT oigluded propindictic twepy havell as
treatmgn%%fQGesIaBﬁs%&??on ibf) the conpound of the present
rnvention 1 nclude, but certainly are not limted to
[ hﬂ’dtiarm*rglbwyhdin@emmemglal,- joint inflanmation,
ar . ; thriti ' . o th
2B P R R by, APty n oo
desiredﬂnblape_tuacgﬂf@hri tis, psoriatic arthritis, and other
ck ' - ist Bt BBt Sind
PRV, AL ACIBIEY 4kl Dl 52 R38R QL SEREHL B ni
toxicitpriggeion, dliexgerreiponsei amdthedike sing & cohuertiblalin ¢ion by tietghelic means (e.g.
i : | IREES i
by by Gt 350 Ot OLRE Bl il R 0l GRS o ok Rl g i
providc@imj’lbﬁﬁguchij and §, Stghe, Red-dr iS : 1j '1. i : S ' ﬂ%wyhe A.C.S.
Symp%ﬁlﬁ%éea?%éﬁ@@?dvﬁﬁﬁ'ﬁ)che?la&.,%igllegerg Pl drtics id Biug 'D%Eik:ﬁ,'ﬁherican
Pharmaceutical Association and Pergamon Press, 1987, both of which are incorporated herein by

reference.
Particular or Preferred Embodiments

In addition, the present invention is directed to the use of the compound of formula I for
treating a patient suffering from a physiological condition that can be ameliorated by administering to

the patient a therapeutically effective amount of the compound of formula I. Particular embodiments



fibrosis, sceleroderma, pulnonary fibrosis, |iver
cirrhosis, nyocardial fibrosis, neurofibronas,
wh@ener7ephi ¢ scars, various dermatol ogi cal coPdi/UBINT009899
for exanple, atopic dermati.4is and psori asi s,
nyocardi al infarction, stroke, angina and other
consequences of atherosclerotlc pl a rupture,
of physigdpgicah sonddionyligisambe teated A4t thedqom@\m%@f tles prﬁi@ptdtlwﬂon include, but

certamfyl‘!ﬁ]é)l{ot QAU B infBRRR &¥daSes, I Binpin@laéﬁlhﬁf)ﬁ SithritiDARhinStoid
I'cers, and syncytial viral FHfections. Ln a

arthrmp alreuingtoidasponskybitiss Beranarthrifip drapmatisenstbritiss yellp athuitis, psoriatic arthritis,
and othgf glﬁ&h@faﬂ!\ﬁm&tgﬁ éb‘iﬁ@dl&gse'g" GRTRAYOHNBts bOpIPH oo glcal @hditions that can
reating a patient suffering from asthma, conprising

be trea'adl hy the preserit ngextt@n inteldp plsisiotnzical qondisipusisagh agghrgpic obstructive

V I
i 5 P TS st oo
vernal iinjusct G, inflammetopsovel dlépas,eonqﬂmm alllesgic fhipitisy interstitig fung discases,
f1b1‘os1st Ec%?e'i'écfg] Flﬁﬂl%hﬁ? h%l%&ig Q8 Phokis Q‘H}O%Ql FBRIR! efidRBromas,

tot atient a S|O Og|Ca1

hypertreplfle @qaxsvwaarlamﬂmiat@lpgl@ai eondiippe Lﬁ@fdbxamﬂe AERRIA é@nnatltls and psoriasis,
myocalg?a? Edfdf& cjﬁf stRRD Qﬁiénri%ti othef@nRgts R of 'amﬁ%%l'ef?ﬁc Fﬁ? e rupture, as well

' o the Use a conpound of formul a
as pen@dogat dlsrgs«a digletic éqﬁmowtyf @Hiohglohe AR aCiDPEri e XaH ERlD é&l‘?fa-ﬂ% peptic

ulcers, Qﬁﬁ@&&}ﬁf&p&aﬁﬁ{f@cﬁéﬁt ering to the patient a
ogically effective anbunt of the compound. In
ah@tméwubmmboémeat therprrsent irvptiondhdiregied & e vpgRferropppund of
formulh St SRk %‘Ba&eﬁt %?@nﬂgsf?on%stlﬁnac Q(H'HIQHH% a@hidiQE 8 te Jalént a
reatln? patient suffering fromallergic rhinitis,
physiolpgieplh & eﬁ@vemﬁloﬁ thecpmRpPupd the patient a
pﬂyaﬁbtﬁér%hﬁgllﬂl éfnlf‘otﬁ‘nﬁ:ﬁ{ {hé SreREHR R EntRh if dIRecERNP AREL oflatompound
anot her "particul ar enbodi ment, the present invention
of fornjuda Ifor teeatingia pasicntisaifering figm %O%lar?e@eﬂanmd%rswgﬁq the patient a

phys1ofogfé§ﬁ}} é?ﬁc@ve%ﬁfohﬁ%hh%%&ﬁfuh@g fromjoint inflanmation,
nprising admnistering to the patient a

phypapberayiticaler gmbofingst theresens invention iy eectsdrip Bnee ofjarompound
of fomﬁﬂ‘aplt J{lf?’ﬁeaﬂﬂﬁ ﬁl@ﬁt@ﬁff&ﬂg%iﬂmﬁb et RELRIRS mpkiSiKE Eﬁﬂnﬁﬁtenng to the
rected o the use of a conpound of fornula I
patlenttarr@mwlﬁ@cae\ly sHeqtizn pmeynt oidh ¢pFPPE®M | nf | anmatory b ovve |
dfnSR8HE paftR IR drfiolneAd Me Preadif® idvBStidnGs diRRdab tRhike 6f a compound
physi ol ogi cal | y effective amount of the compound.
of formapell for Eeating ﬁ@atlsmégfémng|fwmlﬁigmh@m8ewrtsalg§dmmstenng to the

paﬂent&%&ﬁ@i@ﬁk'&u'y GRLcti&0 Qiﬁ&ﬁl't b R dnpdRid. Si ng the conpound of
a second conpound sel ected fromthe group

C@nagpt@gr, m@:mg]pr egnlqgétnaanh Ry rEsar @qvgntgﬁdh(ﬂlgqctedatﬁ the use of a compound
of fomﬁm 1 6hQakiRes ﬂdti%nt s@ﬂerﬁfgtﬂoni Bt RN, EShDiSSIdefiRbBking to the
and an anti -1 nf| ammat or%: gent, and a pharnmaceutically

patientapbepielagraly effpetive pmewnepishs commeiadich a conposition t he
C AREHEbaftfcuhPsBbdAncht, BRGrd:sOiR i BRAATGs HRIFRAUS the@dk&of a compound
present in amounts such that provide a therapeutically
of fom@rlar } fonteaging 2 pasientspffgringjfrogn infharamatpryboye! digsiss: Grrapysing
admlm@tgn?é%() the Iﬁﬁéﬂt & Hhﬁ[oldgﬂ:failﬁmﬁ@ a\fndﬁhtsﬁ ARLSonfousld. SO der s

can be treated har maceuti cal
cbwﬁé@p@ itherPresaRY ipgRtiontsittendsgo AgharjmsFu cpgposiionigAgprising the

compound of formula I, a second compound selected from the group consisting of a beta andrenergic

aigonist, an anticholinergic, an anti-inflammatory corticosteroid, and an anti-inflammatory agent, and a
pharmaceutically acceptable carrier thereof. In such a composition the compound of formula I and the

second compound are present in amounts such that provide a therapeutically efficacious activity, i.e.,



Moreover, the present invention is directed to a
nmet hod for treating a patient suffering froman
WO ndosamTed ory di sorder, conprising adm ni steriPQI/US20051609899
patient the conpound of forqgula | and a second
conmpound sel ected fromthe group consisting of a beta
andrener gi c_agoni st, an anticholinergic, an
additivger pynergisie effast: (Raytlcgg]@f flapmpteryolisgasey ﬁ]ddlg)ﬁders that can be treated with
such a?ﬁ&rhaéeﬂﬁéa@%@i’h)‘n REGA, butl-lé nétilke@ i RiRd, the

ound formula | and the second conpound are
p W@s@ﬁ@n the prepatimYention isidiregied tograpihad dordreptingrapadign suffpying from an

inﬂamﬁ' a{obpdﬁgﬂr&'ﬂ %oﬁ‘iﬁflél?{g Jd}ﬁnmbter?ng' to ﬁgqﬂaﬁén‘( fie @5mpOR@b P Ftinha T and a
Li such present 1 nvention, the

seconcb@ameweléﬁect fiem ﬁ*eés@mconsw&lé& 917 wta@aﬁrea@gla aBAHtsanequgigholinergic,
an antit-lﬁﬂcjtﬂi‘fﬁat tcbﬁi@&sté?&fi Oh& a@atﬁﬁﬁﬂ%n&t@%@&ﬁ 5y sAcSEHRAR, the compound
oun can be adm nistered to the patient before a

of forr@é ke sgeong lsempsruad arg Drasenk EnaTQYALS segh that proisle Arflierapeutically

efficacﬁ&n@ a&fvﬁ? QR ad(f‘tm'?)fr hﬁl@rg%ﬁg effect QNG LRTRQALE %e%@segﬁnven’uon the
adm ni steréd concurrently. Particular exanples of

compoypdieietheprgicat ingoReseas be agministesdito the gatiest before a second compound, a

second@dpohdd da RPN RInQhi¥ee@ Fd the PiRIRIASa cPund of the present 1nvent1on ora
antl-lnflannator @gents havi ng appl ication accordi

compaupd pfithe pretepigaveatien e sspqopd eomnw%canm afwaisetac ‘%,oalpurren Y-

Partic R TRASH1ES A2 Qﬁdr&&rg@%&bﬁﬁkl@ edﬂtlﬁ*%ﬁﬂe@glc; Qﬁl-ﬁlﬁ%&%g' Q(fm&lﬂ?ermds, and
present invention exhibits useful pharmacol o

antl-mﬂémm@tpwgarﬁﬁhaae@@pmcwgqrgﬁc?Pa‘;m&t=9 th%@@h@fb%fl@ g'P"rﬁit i8fre
thn@&ﬁﬁ&@@&&%hﬁ@$sCOHDOSItIOn and used in the treatnent
patients suffering fromcertain nmedical disorders. )
THé eprlainedriboventhe Aerroind pfifie presspt igeestionedity pyrguk Rhagnacological

act1v1t§l wid d0edrdiasIp %& be ﬁﬁ&{a&%@ iHid gﬁﬁanﬁmm Jo‘x@@ﬁtl&%mfﬁs&l Rhe
he corrpoun of the inventi on, p ar naceuti cal

ly
treatme OEPALiSRF enfteripg frem certét wesfical si@orel@rédTh?e}r@Pw Invegpgon gppprovides,
accordlr%l}@ﬁ ﬁﬁﬁl@x%béé@ bh#mAGaeaRt @c@ﬁﬁsﬂ@ﬁs@o&bﬁﬂ@’th@&ﬁﬁﬁound of the invention,
approved by a regul atory ency overnment, in

and a pharmpaceysically "ICPF‘@taIb%dF@Fl&I th@fé?fg ﬁsmhe@an edergy gharmaceutically
acceptIM S GBRAY meRis a}pbx%@e%d)y arieéu‘ﬂa%oryaénc? b JRERRORT By rtlcular the

another géenerally recogni zed pharnacopoei a for use in
Federa gpeeinaent eritatporoserpaent; distad inhe H-ShBirramacopesia paaiogher generally
recogﬂ?fé@'b %&%b&@for Géalih hrﬁﬁﬁls Anh& rr@?e%‘aﬁﬁchﬁgy ki hunf?edn SEt8R' S

har maceuti cal Sci ences

pharmmaﬁl%h%aéreﬁrs aflesediep &y %m@%@@wwcaﬂémﬁms prEdhtMartin.
' ?Hﬁﬂxﬁéeﬁf‘ca@&ﬂnﬂ%ﬁﬁ&’fs%@@?cﬁﬂ’g t%ciﬁ‘éﬁfrgéeﬁlgn\teﬁtl&h%n 64 phphRA )iccordlng to
met hods, using one or nore pharnmaceutical ly acceptabl e

the cugieipasy Aisthedso SRSt oF BAtePharmeeugieplly\nasspable adpyandsor expipipts. The

adjuvalsicBmpiibe! @IS, difubhis, 8l1iSss, RhAAE BiBinte@iafils NHIREH:A Miricants, surfactants,
l'idants, |ubricants, surfactants, sterile agueous

sterile agHFPES THITER A7H e VATIPUS AT HRNIF. rERtisobieyanT ke copPoutipRs maprRe presented

in the fFRRRORblels Qﬁﬁsu[@)fpﬂlpse sRLASE AL fofiniliiRn, @Fued, podlab8l &ueous
capsul es, pills, sustained rel ease formul ati ons,

solutiqgp afrﬁHPI%SlOI}ﬁo‘RH@?@e sokefiPa® G XEET SR adsAD EXPAE ABF B FEOTC agents

choserl 121 e 3RIuB cOBPrikidQNSeterRls, ﬁé\foﬁngs" ccﬁ(‘lx{ﬂg@%r stﬁlﬁﬂz&@ﬁl order to obtain
contain one or nore ag ents chosen fromthe grou

pharmev@ﬁtma]lg gqq@ptmp@@pgs The 5hRics of dghmle apdthe nt g active substance in

the veRit1e Riel gbKe@:ﬂEI deiérrﬁhé‘iﬁh atQrdafdealith tROMNUFRG S bild cq&éxhhdél properties of the
accept abl e faratlons The choice of _vehicle and the

active EW‘%‘H@ tlg;rpagtctl armode b admigisgratiqn and the provisions to be observed in

pharmaceutical practice. For example, excipients such as lactose, microcrystalline cellulose,

pregelatinized starch, unmodified starch, silicified microcrystalline cellulose, mannitol, sorbitol,

xylitol, dextrates, fructose, sodium citrate, calcium carbonate, dicalcium phosphate dihydrate,



the vehicle are generally determ ned in accordance
wth the solubility and chem cal properties of the
w@ewswe77eobnpound, the particul ar node of adm nPGL/DS1008009899
and the provisions to be ohserved in pharmaceutica
practice. For exanple, excipients such as | actose,
m crocrystalline cellul ose, pregel atinized starch,
anhydnonndictilditne ghesplates halcisiispiits, elongriveh biodszs sugh ps pRbyvinylpyrollidone,
hydroy??}ogﬂ-n%ﬁl?l ceﬂ@@gg Etﬁ%rl celfi5sg) l@g{og@fulﬂl EélﬁLose,%@fﬁy[ iR se, sodium

|umctrate car pbonat e
carboxamcmvmeumomme@zeﬂ $igrclr, ateesh apohypthylsos gli¢da pelyeiiylene oxide,
h I
polyc m génﬁwrﬁg%famg g?ﬁcgaﬁl \@ m@gglg%s h 541%,91119#&55%&@%@@5 ASdium
starch gblhglate cedspeMidyne, stakp}ndmg:xqu{shyine cdlulase, @@mc qtpec{shipql certain complex
GO o AR PPIEA G L S s i
hydrogmatgcbvdggthldﬂ eil,anihetd oilpprilyethylene pbn:cbls glygeryasiers fgifﬁsty acisi S@dlum
[ sueh
o S QP P, SR o s g s
such assadiunhlaunyl wifater Spéantarh stans p@w)iygtlhmls@e fathy @th#Ster% polepgrperd
oGS RO S SRS b WA i o
be used &ir grephryngriaigein aTca@jemaasmlee it @4 ddvantdggeysdd usi ﬂllers such as lactose,

» t
T
cellulogg @lgmed:gs a migurs, of &y @erakpre gll@ﬁ gvmmapch withopt bindgrs agslescribed above along
with sm{)fel\%gtmg g?&ft (s5, l&%&tfﬁ anes) Ii(MJ[RS ll@ﬁf{c)ﬁllts St {akRd 1BREDVIRR aqueous

esters yoxyet en tty acid esters, poloxarner,
suspengiohyayg yeet Hy:[y gaecaata ulsg,ﬁmxg aganthoe gg@tsg;vhlch facilitate suspension.

n
D11uerf?soslu¥1E£stl8§}e§ tg%og ?&g&ﬁylﬂ{éa gtiyacéi] gﬁ%egl}%?f; gfg@éerol%ml Qhloftform or
nuxturga@grgpfemaw alsojbs uspdvuch @Q@@G@u@‘@ﬂ}a g@eptpkplq: @af@ers cpatglsg doe sterile water
e
soybeapesiil winsméoih sesare ol and th Wk Vatestis 2 pisfesed prsvies vhen the ifélarmaceutlcal
compolftibfisARflintd AP Rh AR ? aff® sEHRRGL bRPARBRVEx O I dhol
e wetting agen I SI nt egrants g dant’s;

solutldns; rm absarbe smployes as diquif |C§tlere1 'natiisvlerly f énecaa@l?éelygons Stitable
phamﬁééﬁlﬁ)&pééc%%ts%&udé n Ech %mgﬁl Ebrfaf? Qﬁ)@‘ﬂnﬂl (ﬁ@l&b %{awﬁ gcose lactose,

agents or agents facilitate suspensi on. uents
sucrosg, gelatimgnadty ieep §eur, @pﬂfaﬁ]@a gelp@pg@flhlwcgqbgnagq y@gqesmm stearate, sodium
stearatQ r g@ﬂ)é%o Hl%n&te\{ﬁfél talcgéo\{lﬁﬁ{ QlorRB, Qingclﬁ FTeAeATTE M 835‘01 M yERS glycol,

Her eo al so be used SUC p armaceu i
water, a@e@ta@quhe ikea rPhesercempeitions exm tikedhesforn pf @lqﬁm% ﬁusnmlalons tablets,
pills, 09¢4uﬁs rgo%éry 4 A8nddOR Se U BLER EY He 11881 mal veget abl e
hetic origin, such as peanut oil bean oi

nNn@wae\lly itarmaseupeoBPpsition @t (h@reseik élvewpé\rl Pt a therapeutically
effectiPd ﬁ‘fmﬁfn[ SGhER%iTd &dm Wloéek&%r RhAL gﬁﬁ@l‘étahﬁﬁﬁt oE QRS h Qf‘prowde the

is adm ni stered |ntravenously Sal i ne solutions and
form ferprersn sdrdaietration éo G gatignty BRI ntsryPRAE BYrstionis a ypry sffpetive form of
adminfstfit oﬂ{&ger"ﬁ?od!eé QHbdefRABIdaeueh aﬁﬁrrutlj b&Gish Aoy of® rna.sal or parenteral

I njec | e sol utions. Ulta eparmaceuu:a
amnmﬁkﬁkm+@h@%mﬁﬁ§WE$€"ﬁﬁhnltoI human serum al buni n

]Mamﬁgﬁﬁﬁﬁmé&grch gl ucose, Iactose, sucrose, gelatin,
, rice, flour, chalk, silica gel, magnesium

c éfh%mmoend ofefermudi Lnessssenirvptase BbHion AFLEHIY Apogrding to tests described

in the Eﬂeiﬁﬁﬁé S RO IRAREr, aﬁcﬁ!vlﬁeh o8 Q'ésUI‘I?@ &@Bé?ireb&'ﬁo c&Hel®8 to
kimmlk, glycerol, propylene, glycol, water, ethano

phamaq%pgtquacmlro@n TRansand athprgainanaln STiukAn ¢ Bitben grbodigiepH- de present
invent®R iliteRS to BUSRSPRIAME I of ARIPbsision comprising it for treating a patient




pills, capsules, powders, sustained-release
formul ations and the |like. Naturally, a pharnaceutica
W@ o09p0gi7st on of the present invention will cone@i/nSM05/009899

therapeutically effective agount of the active

conmpound together with a suitable anmount of carrier so

a s to provide the formfor proper admnistration to
suffering Hronp at subject to\h¢dndition thabeas e amelianjtedcly thhadmainigtrajiop ¢f an inhibitor

f

of trypta@g S’S;é éﬁ‘lpgeu cl;ﬁk@l];l c%gﬁ'}){:fogﬁﬁd?giﬁ‘ﬁghful %ﬂf‘é’atl ; Q%zgxg{ht&? disease, for
examplqaametmﬂaramamnnluémg atﬂprcm, theyvhateid alfﬂ@lt’d iaBE oibeyauthuitief qodition such
as rheunl}@tjbnlos B0 1t1;r gqﬁl%tls t?egud[a Mg rglgelltl Qi sapds[)rlatlc arthritis,

possesse se 1 nh tion activity according t
osteoarthuiti$ or @b@@hnob@dnﬂanmdh@y jaintaisaaseras disasesond $eint cewidpge destructlon,

t
Cun L FA0AL St ARG e S0 B BELRE MR v
interstitial hwg diraasasn fibrosiFhageleroderma, fulmenasy fitwatit Hyeneithosis, myocardial
fibrosis Qie%%cﬁﬁ)troﬁapsvﬁ){i)%ﬁr%gmb §cag§ (feﬁﬁ)h?&je ?tofogﬁal%%ﬁch@(gnsfﬁf &Mnﬁle!, atopic
conposition conpri sing Ing a
dermatitim aideprogasis arypeaerlifl rmfmcn@r, stsczkb; asgina poothes cersaaliendes Af atherosclerotic
1R R+
s e QRS Py ey A DR B0yt
multiplefsylerodin pepticgilagsse b A sypeytial virabinfeqgoran i nf | ammat ory
HR¥ AR hir IPRGiR

A 340 oLy AL LR A Bt o
a humam@hmlmalmatlsru Swifeging fomw presibieet te; soRidng whish ceyobet as}nehorated by the
dmi Snhibif Bk fe Sonditth bl b fids&ibed, which
aImnmgé%?ﬁéﬁ%% 5r“ﬁ ?E%h eosteoa??h??fls or réﬁeﬂﬁc foﬂ?c e
comprisp flicamintigrajiol tsithe paieeseh swectesfiveginaunisd sompound pf the invention or a
composﬁﬂf dohﬁaﬁl &HPU&{dI cﬁ‘@he if4h@6n. CONj UNnctivitis, vernal

onj unct I nfl ammat ory bowel disease, asthma

_nggmugeibiﬁﬁwhlnltls interstitial lung diseases,
CI A rxﬁﬁﬁréd aﬁ&\ﬁél &hé& ﬁﬁrﬁﬁceugéﬁ!]lgg&ﬂzreﬁé&ft@aﬂ $é &nn%&e\ﬁ%{ combination

osl's, nyocar urofi b
with thelgyqrenoupd pﬁﬁoamd@ bdependingripon dediserrabeing gﬁaé%d Feperamplechisthe
treatmentO5f agt)ﬁi’ﬂgpt%e‘t:’a-a %&ag@ﬁi‘émahtak §1b§t@1%1 I?e?Ql{télﬂns,' férmoterol femoterol or
myocar di arction, stroke, angina or her

prenaling o1ag &g inshdled aptanzgnticholineies WER oS iplaippiem bcqmléﬁ anti-gflarmmatory
comcos{@ﬁt)ilds &renR§ B a‘%’%1 e%ﬁ&;ﬁéﬁte, giaﬂlleﬁlgfoﬁe £c%{ohﬂgﬁﬁﬁlﬁbfhde or

t unor gromﬁ anaphyl axi’'s, multiple sclerosis, peptic
dexametflagenes andgntidniamreajery agenis sueh asisadismicrampglyseie andnedesrersilgodium.
Thus, m&;t{régéﬁtr 1ntlé?1ﬁt)ﬁ‘ ERerfdf tdf Jﬁlahﬁh\égﬂfcbl%mh&@ﬁcﬁ c'oﬁl Bglﬁ%’t’hg&gnﬁound of

for the treatnment of human o r ani mal patient

formulad enfl @rseergd fopmprung selanta feen th? gtoup G‘Pm}stﬂil&ﬁfé‘ bt aeqlfe@amc [ggonist, an
amwholﬁs@lgﬂc O3B dn Y6y ROHELStepdill, Bh Rl infinhABiy bR an®

ryptase, for exanple condi tions as herei nbéfore
phanna@e%léaﬂimeeptwlﬁ cefrics Befsef- fssticplap Phpamecsiticel atricghayige pprplications in

this phaRRhdeBAtal dmpRitRh htGkickigeAimpynt of compound of the
I nvention or a conposition containing a conpound of

Fhethprmpsn theomesetdpmsntin axtprdsta @ rupthpd Aorderting pident ayffyring from
asthma, %%hﬁgg A RGRYE %lplaﬁfen@ﬁlte 'cé(rﬁpcﬁlgg Bf e &%&npﬁwﬁﬁsﬁ e second

Fnation with eCOI'TE@E) formul a
compougeselaetedh gomrsbmgr@wecoa$1§@a§é 2 ﬁgqunp@a aganistryy angichelipspigic, an anti-
mﬂamnia_t&ytcgﬁwosteroxd, and an anti-inflammatory agent. In such a combination method, the

compound of the present invention can be administered prior to the administration of the second
compound, the compound of the present invention can be administered after administration of the
second compound, or the compound of the present invention and the second compound can be

administered concurrently.



treatnment of asthma, beta-adrenergic agonists such as
al buterol, terbutaline, fornoterol, ferioterol or
w@e@sadi’ee can be included, as can anti chol i neP@I/tS2005/009899

such as ipratropi um brom deg-anti-inflarnmatory
corticosteroi ds such as becl onet hasone di propi onat e,
triancti nol one acetonide, flunisolide or

Modesf Retiearhi asone, and anti-inflammatory agents such as
S Qdli 4 ih ELAEPE HBEH, eleaceﬂhp&qu@ f&ﬁhlla I %‘Pgbh‘zmnac-gﬂﬁédl cdifsition

resent I nvention extends pharmaceut i cal
comprisingplssiompemdcoisphe lgﬁrngchrr@reet@raﬂamsrmcow@b'm eorpllyapasally,
pMnmﬁﬁE?QF&ﬁQEP%PRQm&ﬁﬁ&W}@q,Bﬁ&%’the group consisting of
ta andrenergic agonlst an anticholinergic, an
Oral Dehivery i nf | ammat ory corticosteroid, and an
AR hed gl%t{e@mgeqe}/euﬁﬁﬁ Bl ol QOﬁg@f&%ﬁ%ﬁHHeQﬁwr%ed generally in

accept e carrier thereo ticular pharnaceutlca
Remington's Pharmateaiisahgeienses. 1 3R ER AL Mack Rtlishing CrrmBestan RAal 8042) at

Chapt&r%gp\%’ﬁ&ﬁlk Hleidlifco Paiddl dellgﬁcree 'SBtd (Fdé%qm&udettszets capsules,
resent 1 nvention extends to a nethod for treatlng

pills, tmhqse@n lozenges, eacheigyorfneiers. sl dimosossheymra¢ingjd encapsulation may be used

to forfRASh e ﬂe@énlt Oﬁo@ﬁoﬁ@(‘éé ?d?texihﬂtﬁe CRARRED R sphd& r@ﬁoﬁ%@ Mu.s.

I nvention, a second compound selected fromt

Patentg¥oo 2 5G| Islp<i>sng1a@mcza)8®§toa mayche aprdragd the digeemss mahb? derivatized
with Vérq%ﬂs 2&911&19 . Q' ©. S Ben®Rbi 5 01@@59)“@&&&){)’:1519 bt ﬂ&%ﬁe o1l s age forms

n"anti-inflammatory agent. |In such a combi nation

for a thrsapeptisds givenbyddsrgisling. Iof Modven Bharmerrurigstifited bof-Se Beankgpand C.T.
Rhode§ @Hﬁﬁérsib efog6l h@feiﬂﬁcc&&r&é@bﬁgﬂhﬁb@ t1h 8dde R 1o foﬁﬁﬁatﬁﬁ%ﬂ] anlude a

ompound, t he conpound of present invention can
Comp%léﬁ@ﬂh%rféﬁeé@n%ﬂ@b @salmrmngteﬂems it glow fpepreteetip@eainst the stomach
env1roﬁﬁ’19ﬁ a8 %Iea@é of thEhi GIOLBAY AL R mdi {11, RE. e§&ﬂﬁpohﬁﬁ’ &k BBeRivention,

he second conpound can be adm ni'stered
Hl&ﬁ@@ﬁ%ﬁ*rently Mbdes of Delivery According to the

' '}H&@ dcialy aﬁte M%Bjorﬁfdogééﬁ @ of the &fmp’%und of the present
ceut ical nposi tion conpri sing conpound,

mventnaay Sb@ 4 qemp@tmdew bp sheareadly apqdified g¢ ﬁlﬁ’s‘ﬁﬂ@élém iy moge gfficacious.

Generﬁ[yalhle )éhenﬁ@:ﬁ; ﬁ{ohﬁﬁcatﬁﬁ |c9f9&ﬁ’;§l£t€d’ is tﬁérattﬁ&ﬁeﬁ'ﬂ df¥s 1e£% one m01e ety to to the
t ransder nal y to a patient. Oa |'ivery Contenp

compdngnt mppdesul dipadi; fhere éalé FRletySRS S (ab@b@eov of f¥teolyks: @hd & eptake into
the bl&ﬁ%&éahp@&n %@ﬁhﬁ&ﬂ éi‘ ﬂthstlE@ MRIEQRPis %Qﬁ&f@a@@iﬁtdvgﬁh stability of the
Sci ences, 18th 0 (Mack Publishing Co. Easton PA
compopgdgirhe e?semam@?n a{lﬂ inggase fp siculgondite iptkediogyr Braawples e such
m01et1E§1fna[1@en (b%}yetﬁf’lleﬁéjgl%ﬁ %gg%lyfn%rrm ekt fentl BiScdl 3Rl ﬁ‘rbpcfylene glycol,
capsul es roches or | ozenges, cachet
carboxygiethyt @HHINCSQFXUPIF pekyvirelalcholppadyvénvh a:rr@hé?f&?aé aPlPP-

Abuch/)ﬂq Bfd B%Q 158, Fyiyp Iﬂﬁd}%ﬁr%zﬁﬁ@ﬁﬁﬂﬁztscﬁnm%hMS Qpﬁr&@%{ocenberg
for exa r ot ei noi m cr ospher es ggorted in

and Reigrio g Bles GRS apaNe Koo SSmap. 261855 SGMEEo AralpSBe). Al
Bmchaﬁ @dm@ﬂ%t O} ;‘)o‘i’ﬁﬁe@m& cORM bB @sedard ;}(?u - 8Rx¥thid hn¥ 36y AUS 6-
ner s % ﬁg U. S. Patent No. A
tloxocep@.es raferte §or RBRsERISP B MR eSO mﬂhca@é a‘g@e,faaerweﬂwﬂens glycol moieties.
therapeutic is given by Marshall, K. In: Mdern

Phar maceutics Edited by G S Banker and CT.
For the compound of the present invention, the location of release may be the stomach, the

small intestine (the duodenum, the jejunum, or the ileum), or the large intestine. One skilled 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 intestine. Preferably, the release will avoid the deleterious effects of the
stomach environment, either by protection of the compound of the present invention, or by release of

the compound beyond the stomach environment, such as in the intestine.



Rhodes Chapter 10, 1979, herein incorporated by
reference. In general, the fornmulation wll include a
w@ oooporteb of the present invention, and inert PCT/US2005/009899

i ngredients that allow for -pgj-otecti on agai nst the

stomach environnent, and release of the biologically

active material, i.e., a conpound of the present

Tavesrd fath gasitic retistanes aepptingimpaynieabls treatildastad] 3.0 is essential.
Examplgsod?ttfemr@&ﬁ&n@}f 1‘?1e9c ﬁ’éreﬂ@rﬁ@ﬁ’ﬁt zfré)ﬁs@@ a@éntérﬁ‘%o& %gpﬁg Bltufse acetate

present 1 nventi on. rrpoun

tﬁmelhtéllq éﬁiNEh hydyommpyim@hgleellw@ Phih?d#te CREPYICBY, ;rtvl’MCW HPMCP 55,
C I
polyvmﬁ Eét&ﬁ»gﬁtg?%c (F v t éﬁug%ﬁglt Lﬁﬁ% nf%kﬁxgﬂeﬁ@ ce]F[ggée a!:%:%ée bl?r%ikge (CAP),
Eudraglt LoEuduegitcs pasbvielhac. ibliese efatingstusae| be usaghes mexesdefilans.noi et y
R%gﬁﬂ oor (@Fmﬂe B Bhehde® e?xpgﬁso%q{s&pdnma vt & PRot HRERAKLFor
into e ood stre t he stonacﬁ or I ntestine.
protectig} againgfdlay steapch.s Tihisecap instusa segar ppabingsy el doatistgs Hiat jnakg thf tablet easier

to swallB\p e Cﬁqgﬂgpfﬂg}dcoﬁgls{ Qfaa pzﬁ@ ﬁ%ﬁgsdcﬂ X@Q:tlz{tﬁﬂ? for ﬁaﬂ 1?'1& rdf‘yatﬁ&aﬁeﬂtic ie.

circulation time int
powder;for lgquiddermsn g F%&elamw&mylbe Heedg W@ ghiell magasiel gfrpeehsts @f)uld be thick
| C | |
s LB 4 G0 AR BRSOl LB RN e
tﬁth%Wﬁ%Uﬁﬂ@%he and pol yproline. Abuchowski and Davi s,
1" ﬁ@t}lera coflk Bh 1 1581&&&&51@%%&%&&1 qy ﬁﬁec‘mulltlrbartﬁﬂﬁbégﬁlsth@ﬁrm of

ugs, Fbcenberg and Roberts, ed

granulewmg]&elq oftpaitisleisiza caboutNeiymy dihk foqqxrlatl?;pof thgrpatgda for capsule
admlmsi}ﬁm&lﬂd al% béds-a (;\9&2 11%Atly c Rl sse BIRGNE Benks £8Rts1 G8e therapeutic
her pol yners that cou used ‘are
Cmﬂdb?ﬂﬁ@ﬂﬁdbxﬁ@m@%ﬁﬂahe and poly-1, 3, 6- tioxocane.
Eﬁﬁta%{s r.86 ﬂ&%ﬁng Q?Eﬂf?ﬁﬁ&' bt B@‘inc]ﬂé@@lg Sor @xscmipﬁdfhg @E)rﬁl%und of the present
above, are po l ene glyc moi eti es. For
inventiog ey b Frimplated K\%Cbraé S Hposopg @htﬂi%%thtfh @ncm@htlpla rqncbﬂlen further
contamerdqlzlﬁxﬁ‘?ﬁl RAILN D ﬂ?@dlfclf Esush Qé%%&gﬁ{aﬁﬁ b§‘5@?&g’e cbﬂﬁlﬁﬁ& 'c@l@raﬁtts hgd flavoring
duodenum the jejunum or t \
agents.  ntestine. One skilled in the art has avallable

RE md aﬁ&&&%&@&% M b druObs i &éﬁbéﬁ%c Wathtah $reRtiRBREN  These

yet wll release the material in the duodenum or
dﬂuenwép@é Wsldecarpphydra tesnespatipllyemanpitels @118&5189 anlyideou fciesps eellulose,

sucrose %Adllﬁe@ﬂ@*tgmg hfa elgt @Eﬂté?ﬁ'ﬁlofgfaﬁ@ G n‘x)afy bEARo 8L Qggﬁgglﬁllers including
‘environment, either by protection of the conpound of

calciumiimiphopphate dpagnpsiwm martenate apd soiumeghlosisle. S«met prareeseib Available

diluents RRVIQRGS Rk WTB& R E1H0b I 1BRIR Hross SHCAViad1. 1 n the
intestine. To ensure full gastric resistance a coating

Pisiesigdny hednddedeinghe fsmsat@nuoétb@@seéwwm intopsglighfasage form.

MaterialRusddR§ didRfeBrafed R4, B@trage hAULRED St H@fudﬁ% ShelboRfheRSal
enteric coati ngs are cel l ul ose acetate trinellitate

disintegyagybpyed qwair@x%)flew reding staagh) alycolate. HrbRites fEliyIHPMCP) |
carboxyﬁl@ﬂ\}{/ﬁeelﬁl%se 'ﬂ%ﬁll ctiR bt W inAS 8LI1atE oPRESEAL&d carboxymethyl

i Eudr agi't L30D, Agquateri c, cel'l ul 6se acet at e
cellulos?a HEMHE! spoBse(and| ntoaﬁ@mﬁgali bq useqk fpatiar fors) of shelisipedrpnare the

insolubld PERRic 6RAhA RIS TR YPRRIHIZAmS habx 8L d bt bifBitegnts @R dshders and
or m xture of coatings can al so be used on tablets,

these capfichide povidlerrdgums (SEeRISRERD Ka@y@@@@gp@ﬂtha@églwgtam@ A its sodium salt

are also S{cATBEMsinttRiagis.can i nclude sugar coatings, or coatings
that nmake the tablet easier to swallow Capsul es may

Baﬁgrﬁ ey bf ud Hlrelddhrotberapatie peeattoghate formpdarddalst @@4 ipclude
material®froflm¥tufad SroARBUIch ak a&icia, tragacanth, starch and gelatin. Others include methyl

cellulose (MC), ethyl cellulose (EC) and carboxymethyl cellulose (CMC). Polyvinyl pyrrolidone




powder; for liquid fornms, a soft gelatin shell may be

used. The shell material of cachets could be thick
w@r@sodr7er ot her edi bl e paper. For pills, | ozeP@EES2005/009899

nol ded tablets or tablet tfj.turates, noist massing

techni ques can be used. The therapeutic can be

included in the fornulation as fine nultiparticul ates

(PVP) andrhydivaypropyimethylpehies €8PME) pralld bpth bgfusgsin plcehaicgphations to

“Qgg% The fornul ation of the material for
granuia ef"i’ lﬂg]m nistration could also be as a powder,

An gm frictioushpgeatmeasbeinaiefsd &y the {pammudation 96 thetherapPptic to prevent
. . e I
sticking Egrﬁ{gqgﬁft‘égﬁg% gﬁ#{rgc\?%r Il.ﬁ%rﬁ)glgté ﬁltq Py u@&ﬂ? aq%%k Pﬁgee&n tlele therapeutic
and the digwalbeadrfilese, can insludobys aterngt bitedh to; ptp@‘yeamd inglyding itomagngsium and

s s S S5 U P M REPATE B, T E3s, soe

lubricantsaialylatso pe ostd stch as gesiinna byl subfpiei gragagsivan laaxybswigte. polyethylene
n r agents. One ma
ghycol og%%@elﬂglrgaﬁla%g{e%ﬁ% eét (g,[;h\% gbg@n%ﬁé@h egt her apeutic z\ll th
@tidantrehat nigit dnprave therfess progértiesent the dugldyring, plation and to aid
rez.lrrangglﬁ%{g g?%%; c%fnglzeissagxgﬁgﬁﬂe lah egggﬂg ulg!rngsé glai %gfugé §arch, talc, pyrogenic
silica and dydratethsilicpatiminagg-ch. Certain inorganic salts rmy be
‘ﬂ) wd dggolﬁtﬁﬁ%f &= tfxér%r'el?t{csintb %l ggé&gs eﬁ%lr&hﬁém a surfactant mi ht be added
triphospha magnesi um car bonate and sodi um chl ori
as a wetGegragenso SNt hay ipplugie|apighie d@?ﬂ&?@ﬁtSgcb%éoﬁa@lawlémfate’ dioctyl
sodium %’T@ﬁfécm§g élﬁiocﬁgggdlmgglﬁfbﬂ?é e§a°t1§1ﬂg deﬁé’ &Rt ﬁ‘ught be used and could
sintegrants I ncluded 1 n fgorrru ["at 1 on of
include banealkdnémghdenidecor bw@h@msml chigrigs & @@ 11$t@f Rotenjial agur-ignig detergents
that couﬂ%@ %c e&j {nstrl@% ﬁlgﬁo‘ﬁ%s Lpekyste ué’Mﬁroﬁ{agroE&MOb 'ﬂ&}loﬁﬁ 4t09>tearate

I nC comercl al disint egr ant based

polyoxystbﬂmerhydagmamd&bstorsddpufrﬁ and 69 cgﬂygqrgldmrmtearatmﬁ@é}ﬁmb@fé 40 60, 65

and 80, H;'sélfﬁ& %15’ Qﬁ)f rﬁ&tw l.Gifhdsy ln‘RfSc%rb &yﬁﬂe@ﬁy LRRRSL.] "fhesec‘é?ﬁjﬂaé{mts could
gl nate, an aci d carboxy

be preseutem Ithel f@@@ﬂatwapm mmpgwmg“ éheamelbém@morl eithes ploge Pr %@ mixture in

dlfferenH'ﬁt%l Anot her formof the disintegrants are the

nsol ubl e cationi c exchange resins. Powdered guns may
bédlusf@dhaasotqmt@ilﬁﬁléwgmcanlp@k@@fdheassowwépﬁtham’epsmﬁ &ygntgogre, for

instanceI e kal&g %cﬂﬁ(\ﬁgl@ 'ﬁﬁg 1BHER aélﬁ‘aﬁd AroléHid acid Kebaydle@ elease oral formulation
tragacant I'ginic acid and Its sodiumsalt are al so

may be @Psﬁ@fﬁhlﬁ Brs detizsioplddg imaprpsrateiinielan dnagppats thaseeymityrefegecpy either
diffusioh %eatcﬂﬁ AREIHnlskhs agg! %nfs Ogl%tﬁnﬁfe geﬁerfat‘ﬂ{grﬁaﬁn% rngay a le@ ﬁncorporated
ude materials fromnatural products such

into the frrmplaton. tSomggetgrie ppatings alse havgrdl Jaiedrelepse efferer s | ncI ude

Anothcer'}ﬁtrrhcyt4 a c%ﬁﬂr&l}éh ‘Pecl@asé Mm th@ltaE ic %et) H LRaRd ﬁ)EsQl oR B Oros therapeutic
car boxynet h ul ose yvi ny

system w%rQﬂrm Yy ené(qu:lirpg isgAdosRy mao%ylmeb‘aw%mﬁylbmewhﬁh alqws water to

enter and :,;l? LRHHELBR G Binbe sxﬁﬁﬁypehlﬁg BheWndtic sgtdd.i ons to

nul atethetherapeum An anti-frictional ent
%ﬁyr pratingsanayche arsgdron theforawlatipnaf These grlugne variebr %t‘gégﬂrﬁ that could

be appli&@anrc%éltﬁlﬁtpan. The therapeutic agent could also be given in a film-coated tablet and the

materials used in this instance are divided into 2 groups. "The first are the non-enteric materials and
include methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, methylhydroxyethyl cellulose,
hydroxypropyl cellulose, hydroxypropyl-methyl cellulose, sodium carboxy-methyl cellulose,
providone and the polyethylene glycols. The second growap consists of the enteric materials that are

commonly esters of phthalic acid.



sticking during the fornul ati on process. Lubricants
may b e used as a | ayer between the therapeutic and

wao b@sgyesmal |, and these can include but are nPCT/US2005/009899
limted to; stearic acid i-pgl uding its magnesi um and
cal ciumsalts, polytetrafluoroethylene (PTFE), liquid

paraffin, vegetable oils and waxes. Soluble |ubricants

reryixaf meterals mighy beuseh oo Ydnthemplimumylimsigpting: &ilm coating may be
carried Ot lx‘:%ttaladf ﬁﬁ/ A ﬂﬁﬂlllz&ﬁgeﬁ 01 Wédﬁg bl \&aldhg/ Ol Of

various nol ecul ar wei ghts, Car bowax 4000 and 6000.
Pulmongty Dgkysry t hat ni ght i nprove the flow properties o>f

G BRIt htn (AL G IR %"“‘F‘%’“‘%f;m Ao R hvention,
either alopgs prigle pharagdtical gpraposisipn.o gerrognrdupgd esaie efedipdheginegs of a
manmaf%iuﬁeqﬂﬁdhﬂghm:ﬁersg Q&cﬁ%sdthg hﬁg 91;1H1t1élﬂf]lnﬁ£ foltfe f)lbﬁf szi‘zgﬁﬂt Ofher

Into t gu &ous envi ronnen surf actant

reports ¢fdlfe thelude Adigiatel. @9%5’!?%1’!11&0@9%‘1 Rasearels 7r§é§-5i6ﬂye‘$dl@ét al., 1990,
Intemat%lﬁ%lg?ﬁmal %?Pﬁﬁ&&c%ﬁ:s S4sc 5894 aé’.ﬂﬂféﬁaé L3, &%Jé&eﬁét%l 1989, Journal

sodi um sul fosucci nate and di oct

y
of Cardismwdﬁd’chenm@:%ipg}@ A3 Euppk S tfeltosenileihrlingl; HB@EIdaﬁﬁ al..d88f. dnnals of
Internal Ml e VBE BT %lé‘%@ '2‘1'2‘1& h&ﬁ’i’iﬂyﬁs‘ﬁm)o SnR@RE S, 1989, Y Blin. Invest. 84:1145-
chlorides. ~Thi poténtial non- |on|c ‘det ergent's
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for pulnpéarpj dekierst ofj daugs e wawe pHiect Bleseribed i Hpo BrfgntdYo- pral, 569 issued
Septeml&!r @§q@§5 foWed gn ei ther alone or as a mixture in
ferent ratios. Additives that potentially enhance
Gptltaméla@fl forpyee in dhpwastiee offthis ueptiesape Widnangs of meghagical devices

des1gnecfl R phlﬁﬁ)ﬁ _Ql@hveg"@ tﬂe@gpteﬁ’tlc%écﬂ&s Oingiugln%%fjmot hikfked fb‘ debulizers,
acid and linol &ic acid. Controll ed rel ease oral

meteredidgpeninbadars. opd prwAepiahalersiallefh pich Fe fagriliag te igperskilied in the art.

SBGO Eﬂ%@lrf@'éﬁzgnﬂl&to@ ccﬁ%}nerblgﬁ}r Lol Ik la¥vibdabicb®! £t ths practice of this
rel ease by either diffusion or | eaching nechanisns,

inventiog agp the Ylisarent Sibylizey, repaytapared by Ngalﬂfa%limdfe@c iy Lelyis dipsuri the

Acorn II @8R 1BhEctlal 8y MaﬁluEsQ B cé‘ltp'ﬂﬁuctﬁyﬂ?le%B@ rC'oforado, the Ventolin
coatings al so have a del ayed rel ease fect. Another

meteredfdgs er g ACUEd) bédﬂw@l IE%S%“%?FTCP ArigngleBarkoderth (carpliparapd the

Spmhalél’ p@@/ﬁé}%lat@stﬁﬂuﬁ&mteﬁ By Fs0% (E(Jﬁ?r %@fé}d MRYRheok{ A n%t?he only a few.
is enclosed in a sen1pernea

All Such%?%ﬁ@%hedﬁe af ﬁogwgatwaf gritable Ferthe dispenging @S e G?IH@OU@@I pf the
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her coatings may be used for th ormul ati on. These
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carriers §QAN i@eRAN - AllS) enel RESBARBINCS, BLEHapGdstl H néSHhbEs, mcvu%fam
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Formulations suitable for use with a nebulizer, either jet or ultrasonic, will typically comprise

the compound of the present invention dissolved in water at a concentration of about 0.1 to 25 mg of
compound per mL of solution. The formulation may also include a buffer and a simple sugar (e.g., for

stabilization and regulation of osmotic pressure). The nebulizer formulation may also contain a



hydr oxypropyl cellul ose, hydroxypropyl -net hyl
cel l ul oses, sodi um car boxy-nethyl cellul ose, providone
waeasodspol yet hyl ene gl ycol s. The second gr oi REI/US2005/009899
consists of the enteric nmatigrials that are commonly
esters of phthalic acid.A mx of materials m ght be
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1,1,1,2 @t’taﬁ&;’i—’oeﬁﬂﬂe Gk S‘dﬁm&hbﬁﬁh&&ﬁt @El?a)ole sﬁff&QHﬁE m%&ud@ korbml]n% 8leate and
Journal of Cardiovascul ar Pharmacol ogy, 13(suppl
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Nasal D3fivegpl ating factor). A method and conposition for

ul'monary delivery of drugs for systemc effect is
3@36& Aeliyed of ghegompoyngof e psent Bivagipn i glso Fepygralated. Nasal delivery
allows tﬁ@ﬂiﬁﬁi@@ &f théla)mpl)gl%tottﬁé MG tBim &%w%&ﬁiﬂﬁhﬁ%@fing e tﬂéﬁa‘ﬁeutlc

practice of this invention are a w de ran
product ﬁ%@ﬁ a?ﬁec‘&llthoé}b‘\‘?P e@gssmé & geroditipp pf theipaneliy thedrma, 'eiatlons for
nasal ARGy AREME iHesd Rt o HAbddirlg but not limted to
nebul i zers, netered dosé inhalers, and powder

TransderpalDefivesy al | of which are familiar to those skilled

VAribRAn@hdmer SRERURIE Gile fch SwiE20AAPAEST R nSIRARE E&hﬁhsltr)(tlon of a drug,
avai | abl e devi ces suitable for the practice of

e.8. Viaj M%WW% Paiehe haygapplications @hfthe RESBRRE mz'@?tloqréﬁar@rfsam} I@éphegzare
descnbeM% Fdr BRI U.S. |PQl€ntaNoSt5 40’1’-@19 ﬁsueMAﬁvﬁpﬂ Bi 1995 IE@R&Q&HJM b, us.

nebul i zer, manuf act ur ed %@HP Fuest Medi cal Prod uct s,
&

Patent No, 6 ﬁ%dlss% Ostoherdh 19Hdo il Unp iRt Ng 05 332,213 issued August

9, 1994 km'ﬁhgélo et@nUfSaPaftéHt 8. @%@@Xlﬁ’sula@ﬁuguﬁggsﬁ)@%@ Sibalis2 X, Patent
Carolina; and

No. 5 2?%1@&1 lés‘ued Marehla 94 rt(éﬁarba}dltheg%}n é_P Q:é?laiﬁnt NBQ%?%’I’ 3}116 issued°Ctober 19,

1993 to waaéa&fausmst Batenk No n_-atm 1@9 |l i¥sudd KeWmb& 17 smb todﬁéfg&%ﬁal U.S.
ire the use fornul ati ons suitabl’e for

Patent gy %5%%‘1%@8116@ Nth‘én‘%%%dﬁ??o‘Oéﬂballhéj “prEdErNop. rﬁ#?-;&%t% and 5,087,240,

both 1ssa-édme5ﬁbrlyﬁ8 Bag tb §192[H§Ui] Bt Pt N% §®t%01l16 Fssﬁe@. Aﬂ?ﬁ 16Y1981 &f Benecke
i nvol ve

t he
ot g S SHTERE MEOAET SEHE Mt brlPS to Syl Gartsslorire of ot which i
incorpotd&d ﬂéreﬂlﬂylﬂ@f&*eﬁoe iR shitiddiy.S an d/ or

It can be readily appreciated that a transdermal route of administration may be enhanced by

use of a dermal penetration enhancer, e.g., such as enhancers descri bed in U.S. Patent No. 5,164,189
(supra), U.S. Patent No. 5,008,110 (supra), and U.S. Patent No. 4,879,119, issued November 7, 1989

to Aruga et al., the disclosure of each of which is incorporated herein by reference in its entirety.



carriers useful in therapy. A so, the use of
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or transdermal adm nistration of a dr q
apprec1ated by one of ordinary skill in the art, the methods and pharmacesutical compositions of the

present invention are particularly suited to administration to any animal, particularly a mammal, and
including, but by no means limited to, domestic animals, such as feline or canine subjects, farm
animals, such as but not limited to bovine, equine, caprine, ovine, and porcine subjects, wild animals

(whether in the wild or in a zoological garden), research animals, such as mice, rats, rabbits, goats,
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*f'téerscog{:p%{éltﬁﬂgf f&\%mh rﬁa@‘be:la?é%areh By Hﬁq]iﬁg% B 5?%5138&%%1&9{1

nlethodq\bwgrmgbrs nle;mt rgggbgis uppd Setgtpifore ¢ or @s@bequ tbﬁhtelfq@ge for example those
2
descnbetﬁ 89 %&%g% cl@ﬁl@o@p@é‘flﬁns@%@r@% ﬁaﬁs‘fﬁﬂ%{?—oé]': e‘l@gfg %g%hsﬂérs, ?‘5%@ or as
described@ereln991 to Benecke et al.; and U.S. Patent No.
§1 tﬁgfeaé't fons dés&%é@ %e%é(fte} it rﬂaﬁf%@ nE(Q:s %hftect feg&ve functional groups,
osure of each IS 1 ncorporated herein by
for exanpld, aminQEEoupp) to F@l@'ﬁﬂf \ary{a}ated W@’@P’M@éﬂ the aetictigns. Conventional
protec’m%éi’&%g 'nﬁgl %Q u§eh% ac@oﬁiﬁrﬁ:@ %v‘?tﬁ ﬁHAar(Lgr%t{%e,cfEr é’%gfﬁ 31@& S ’?W Qteene

ehhanced by use of enetration
and P.GahNarciar Progecive Groppstin Qagapis K dnmisiy” FHileyapd paps Ul 1.
In partlclaﬁ} Qﬁkt coh%ourﬁl 'of @(ﬁ*mllﬁq fa$ 8P E@})are&las%hoﬁﬁ&%ﬂgh %Qlemes -1
supra), and Patent No. 4 119,

F@fs Qé@nﬂibv ﬁ‘d‘é’FnP‘Pundl o8 Qhﬁt @reagny glaV@GIOIaIIS ant Pf‘é‘lral compound whose
preparatfgnsﬁl QpFiSedObs §ashveRfentMndifsit SSAHREO PRI QHoWAETHRE Prdi¥dures that

reference in its entirety. Topical Adm nistration For
culminatedp theareparatpmetsmieg 10o Peheges I belowslawsdhe pipesgist thih selgynate in the
preparatfn @R8I 96. SUnBLIBRbeove LR ﬂf&e&&%ﬁ&%@ﬁnﬁaﬁe #R& preparation of the

I nvention may be used. Conpounds of the invention
compoupgpifprrala b thgeld frecnopppund of farpula Lims tvenr-stepatefiiercey Adhe preparation of
10,16 aﬁ‘@fﬁl: tGAB B of f3rBulP BEGRL pridahGhvenRY M. kdiRWadn eabEBl ed

rel ease of conpound through the transdermal barrier. )

Rewpeiind A pAngertest foorempeidd3 dyniseissting dhe amgo greap aith an amino

protectif PRt Sichat I Qﬂns‘(ﬁﬁdr&ﬂﬁetﬁ&lﬁl ih‘éiﬁér 18 $hef 4B F ﬁ‘fjelltﬁry amine, such
accordance with known net hods and contai ning the

as triethilgmmneuin @ seifabletieert spliepts sush as digjdergesthansetopyiglt niegige qoppound 3.
@Gﬁmb&ﬁd@qg E&ALRAH tolcBmpd8d § %?Hﬁc?lahh? Ebn‘ﬁfouﬁch@ uélﬁ%/ &Binb&hd 3 under
be varied, it being necéessar
alkylatntgovrv@tlmpla& @UPTiSng BOHPREObRSS EFh ¢ utalh%nm,ablae@umiéléga@roﬂc solvent,
such as ét}ﬁ{yhro@@ralp I ﬁblﬁ% hy@%‘)(ﬂllqeﬁlla‘i’we §(ﬁﬂ®ru§d sunit dosage
forns be” adm ni'stered at about the sane tine. The
L@ﬁpiv 5yorvaier to semprand Onhyh &P esseting dhepdiyiae gronp therref with a
deprotecgi‘ﬁg @Qﬂ? sHBQK atsﬂ&lg‘:iﬁér%a[nﬁdacid"' SicBREPidsphotit h&ELin tepSeldbd 6F an inert
dm ni stration an duration of the treatnent,
solvent, awéil as heptasrigivicidiepetected sompoaniént . In the adult, the
?&m@ l68s BsREkeal th )éorféﬂogm ﬁbg H&hy@raggé- uﬁlﬁg ﬁbﬁfb‘hg %rgamc acid, such
~ erably about 1to out kg body wei ght
as phosﬂaﬂc deid md subsraPent ingtaliFipg Fhealﬁafmct esnegla FEongnigereanigobase, such as
aqueousRb&hBMHMbYidO o ylell Qlezighydfﬁ'ﬂ;rd%o%&ﬁﬁ'ﬁl ly 0.5 to

Compound 7 is converted to compound 8 by protecting the amino group with an amino

protecting agent, such as boc anhydride, in a mixed aqueous/organic solvent system, wherein the
organic solvent is a polar organic solvent such as methanol, using a strong inorganic base, such as

aqueous sodium hydroxide to yield boc-protected compound 8.



10, nmg/ kg body wei ght per day by oral adm nistration,
and from about 0.001 to about 10, preferably 0.01 to
wa00809Kke0 body wei ght per day by intravenous PCT/US2005/009899
adm ni stration. In each pafgd cul ar case, the doses
will be determ ned in accordance with the factors
distinctive to the subject to be treated, such as age,
wWemgeund &yis renrverteds toqompeindh® hy hindrageaatinghising a reducing agent, swach as
Iladi ﬁi:ﬁ’}l el dnSlalto WW)Cth £ ikl heicRhd nCREbLOhcetic aci
pé o ed?rgé(téli ci,nnql. pr(%%)ct TRurt ﬁgirvﬁgg,&e%hecconpound 1 acetic acid to
yield thexdapntestedpinegdinpealt ¢omperaddh may be adninistered as
H)ﬁ'x?ﬁ'lﬁﬂtd iyccﬁ%&f*r%ﬁ ?@ﬁssf%e)baéerfoﬂﬁ,d:gﬁl &ﬁdqb,t I{éutHﬁQinQ ﬁﬁhﬁ z?grong
. therapeutic effect. Some. atle_zntg may respond rapidly
inorganic ase, $iicly heaquenus pagivar hw%mlﬁﬁﬁmﬂ corapawig h0-weaker
' BRAE isUnterted Rghk MRyl
G2l SAGE AR RRCE P iing by g Rk 8R'e8ylats (BB poropy!
chlorofayiatg in thepragense of petrongayorganis ke sndeaspetagiiynh hydsexide, in n-propanol
eld R ' gical requirenents of each particular patient.
foyie G%%]{%drug{i?y,. the active product may be adm ni stered
&omppundilltis canveitadets cpmpoudyl? tof allodaiing acetnsy wihpepampound 11 in the
P& &3h Svast buchhd doafifn BAAESR RN LRy IREESHJoRk POt 1more
prcsenctﬁiian on% agr utcvvo 8osesﬂ}pe§ét§§y. Ng% ur aﬁh{ ,o a patient in
foopewdni2ig enrated encapipotuel Tongldtthe sbmpévad B2 @dtbotbromo rnethyl
acetate ilbl ?ﬁe’e}?ﬂé}%ég )?k gteﬁ[%rn}g%{uﬁié{cﬂ g% %Q%gﬁg%ttg 21leir’$1§ﬁel ﬂ%a&%d’scoglngound 3.
Campbredrigagiionyeriap pr @oipatreldlddy aynlezingf undemitmieg hasséanfitionsy such as
. N i i ti. .
sodiom bRl 1o WahedTELDOET pRRE SLBCRARH ET0s GRS LRI Be oy clized
compoupditd.ni stration to any animal, particularly a manmal,
Cneludi L o .
S0 44 Al DB e Lps SR e s
trichlorcameittrané or, 2 ‘ERME/hegarsuntixtuot td yiehl thedranaindsed/¢omwourelghdi ne,

R e ) T T T L
such as higswalnchoxidei mal s, such as mice, rats, rabbits,

GBS ANEPs LS U9 By g AR B coupin
agent, syobtae TPRHAORR di BI2(C, iy the prevemep af at vey sddesniisich a§ dghloromethan e, and

. f £ .

o texianf 3R Bt 3 RSO Pty e SRS, Rbghidf, o i e coupted
compoupd ’heant net hods used heretofore or described in the

b 73 e Ky Rubd B AR B Y e Aoflions . st
as hydreahbirics#pid, 5p tho@@senor oAs pldsrcpighrdel shlwemsi suchlay ditrane, to yield the
deprotecrteeaacgm Qi descri bed hereinafter it nmay be necessary to

protect reactive functional groups, for exanple, am no

groups, to avoid their unwanted participation in the

reacti ons. Conventional protecting groups nay be used

in accordance with standard practice, for exanples see

T.W Geene and P.GMWIits in "Protective G- oups in

Organic Chem stry" John Wley and Sons, 1991.



In particular, the conmpound of formula | may be
prepared as shown through Schenes |-1H For exanpl e,
wo b@sogirpound of the present invention is an ar¢i/D81005/009899
conmpound whose preparatign is conprised of a
convergent synthesis. Schenme | bel ow shows the
procedures that culmnate in the preparati on of am ne
10. Schene |1 bel ow si¥shegmehe procedures that
culmnate in the preparation of acid 16. Schene |11
bel ow shows the procedures that culmnate in the

preparati on of t\hg conpound of formuha I, tonxieydT&pe

co EEF d g Hd opprslahg i a t wesstepySaquerce. ‘Hie
pL& safation of 10, 16 ‘and ths‘,;
the present inegntion are dFsciyssedlin tuen oWy—-""
Compdund 2 is convggsed to confound 3 by protedtifig
the amino groiap with an am no grotecti ng agent 4 such
as |,2-bis(chlorodinethylsilyl)ethane, in the presence
—of a tertiany amne, such as triethylamne, in a
sui tabl e \ingrt sol venf, such as di chl oronet han¢, to
yi et'edt ed conpoun Congbittad 3 is convert 0 NH,
undi-5/ By, iabdg bt npound 4 | usi,PRY sgONMPOU
Fundep, al kyl gti ngegondj ti gpoHconpri siing ®mostrong basg,
as n- bytytiithmrom (i mya suit abljg—aprotit s$olwe
suchjas tetrjahyep@afeur an,\ 10 yiel d the- Fydiaai g N
dem"vati ve donmpound 5 Cbgpound 51i¢ converted|to L
codpgynd 6 Qy deprotertingpbhe am no group thefeof “ph
L with a deprdtecting agent, such as™a strong i norganic -
aci ds such as phosphoric acéd, in the presence of an7
inert solvent, such as heptane, to yield deprotected
conmpound 6. Conpound 6 is converted to conpound 7 by
dehydr at i ng {hg an strong inorganic acid, such as
phosphori c d, V&Y subsequen \Bsok Zi Ng the
ase, such as aqu

NHBoc

sodium.hy
CsRpB@nd 7(7i S
t W¥"ani no o roflect i ngss#gent, sufh
as-bye anhydri de, in.g Jgx%ed aqU¥oushgogani c sol ve
Syel @2 wher éPn the organic solvent is a polar orgafic
sol vent suchg as net hanol, using @ strong inorganic 1o
base, such as aqueous sodi um hydroxide to yield

boc- prot ected conpound 8. Conpound 8 is converted to
conmpound 9 by hydrogenati ng using a reduci ng agent,
such as pall adi um hydroxi de on carbon (20%, in a

m xed sol vent system such as methanolic acetic a.cid
to yield the deprotected piperidine salt, conpound 9.
Compound 9 is converted to its free base form
conpound 10, by neutralizing using a strong inorganic
base, such as aqueous sodi um hydroxide, to yield fina
conpound 10. Carbon disulfide is converted to conpound
11 by acylating using the acyl ating agent propyl
chloroformate in the presence of a strong inorganic
base, such as potassi um hydroxi de, in n-propano

converigiiz i co



to yield conpound 11. Conpound 11 is converted to

conpound 12 by al kyl ati ng acetone with conpound 1 1 in
wo b@spsesence of a strong base such as sodi um PHUSZHE5/009899

to yield alkylated conpounge 12. Conpound 12 is

converted to conmpound 13 by al kyl ati ng conpound 12

wWith a-brono nethyl acetate in the presence of a

tertiary am ne such as t8dheinb@l am ne to yield the

al kyl at ed compound 13. Conpound 13 is converted to

conmpound 14 by cyclizing under strong base conditions,

such as sodi um net hoxide, in the presence of a protic,

organi ¢ sol vent su as nethanol to yield the c§e¥ized

co d 14. Spnpo d 14 is conyertgd to conpound 15
bynﬁggﬂﬁﬁatlng i @ anUnert org?mn ol vent, suctras™

i mefhane or-a TBMfieg it Ore” t o Nakel d
the(g{on1nated geppound 15. Conpeund 15 is converted

to corfpound 16 by hydrol yzi ng using a strong inorganic
base, such as |ithium hydroxid Cbnpound 16 is

convertedgto gonp PLy co gwthc nd 10
usi ng a cqupl {|ng ggent such a® TP Q0BT o&mé '

t he~pf egente” o an olyept Such™as\, ———

di chl or omeghane, and neiy er ¥4 ary amine such HgOH

di i sopropyl” et hyl ami Vﬁﬂdﬁﬁ afhydridus condin7ions, to
yield the coupl ed coﬁgé d“17. Conpound 17 is
converted to conmpound | by deprotecting under strong

acid c ditions , such as hydroch| ori@racid, in the
presenc a r Bey QigBH c sol ve such as dibQHne,

tg t ot ected- coMse
psi S¢hend® 2 féSchene1BU%he co undSof‘?he preséﬁ%
|nvent|o Is basic, and such c&hpound $ useful in the
form of t%e free base or in the forn1o? a

n

pharmaceut igpal |y acceptabl e acid addition salt

t her eof\ Cld addition salts may be a nore conveni ent
f @om f gf ,~ng in practice, use of the salt form

i nhe unts to use of the free base form The

aci whi ch can be used to prepare the acid addition
salts incl@ude preferably those which produce, when
conbined with the free base, pharmaceutically
acceptable salts, that is, salts whose anions are
non-toxic to the patient in pharmaceutical doses of
the salts, so that the beneficial -inhibitory effects
i nherent in the free base are



not vitiated by side effects ascribable to the anions.
Al t hough pharmaceutically acceptable salts of said
whamsooenpound is preferred, all acid additi oPCEHEE1085/009899

are useful as sources of the.free base formeven if

the particular salt, per se, is desired only as an

i nternmedi ate product as, for exanple, when the salt is
formed only for purposes§ﬂL¥E@|f|cat|on and
identification, or when it is used.as internediate in

preparing a pharnegeutically taHI‘“éOCsaIt by ion
exchange proce Ph
wthlntheg%;iigifhéa gﬂ|-n

al |y acoepsabl e salts
| n@llcmgaphy

derived fromim rier al aCIdS ang-oxgani ¢ acdgs, and

i ncl ude hydrohal iBles, e.g. hydrochl Bride and

hydr obr om de, sul fates, phosphates, nitrates,

sul famat es, acetates, citrates, HIactates tartrates,

mal onat es, ox tes, sallcylates pr opi onat es,

succi nat es, dtes, mal eates, methyl ene-bi s-b-

hydr oxyna benzoat es, tosylates genti sat es,
i set hi of2t®s, di Jp- ol doy}Fart r at ess——

met hanesul f onat esy agpzﬁég\ JQnat @SHCI/ dioxane

benzenesul f onat es . enésul f onat ®%,
cyclohexylsulfand?es and quinates. A nore particular

compound of formula | is the
hydr ochl ori As well as being useful in itself
as an ggfjNe co d, salg,s of the conpound of the

i nvention “are uséful] fo he purposes of purification
of the conpound, M g”by/epr0|tat|on of
thesol ubility di f'Per dnce$ bet ween the salts and t he

parent conpound, side products and/or starting
rhitecsomRPUNdL the@rasent iyertionas basicrimisuahsompend it Reeful indhg form of
the fred Bie &ih the AGGPSA ﬂ%ﬁa@elﬁczﬁﬂlra%&%fablfe %ﬁh lzlﬂcﬁn&{ saltfereof,

invention, the acid addition salt of the conpound o
t#47id addigsrelioRanieys rb@re 9@1@9@?@&0@%@ wacd dmpragtice e pfrthesalt
form nﬁéi%ﬁtl})/‘drﬁcnm{s I?@us% RPfRRIL Qﬁs@ fcﬁ'ﬁl' Ghe Bds G PRRB R ﬁ@d't&ﬁ}e&{re the acid

tati on of known net hods. For exanple th

additiop él?&{) s ichile refarablyhoserehidarpdign avhen cemplised W@h@ frembapmy
phm&@utﬁﬁlﬁ%ﬁ%@abfé shipe fhapi)( s@tﬁﬁlﬁlsé’ hfihs a&oh rt&&c Qfﬁ@;{dﬁ Bt in

wat er or agueous al cohol solution or other suitable
pharmaggjitigalifloses ob e s31f5i sedhat the bapssicispinhibitery gEpcds inherentdwthe frpeppse are

not vitihB& b &bl efR¥ts AYABMIA (ROarkddS. ARhIHER Bﬁ‘armﬁ’creu@%llg/ @@%ﬁtbﬁiegsalts of said
the Tree base and acid in an organic solvent; in which

basic cergrund iprefeirad. albgsid addition salis @erussiulas sewees ofghedtse Atsp&ygm even if
the parfdld 941 ?E}tsﬁ at Hé%ﬁecpénl}t !ikeansnﬁé:ﬂfﬂeﬂﬁfé probhi&: aé%fje)éﬁllglet W the salt is
salts of the cgggoun hi s invention can
formedroalydfRepuapeser ¥ PBTiitHen. %ﬂ @@ntﬁvattqaeoraﬁﬁn iltewaeé As igfermediate in
prepm1ﬂ@§9ﬁﬁﬁlh&ﬂtldafl¥] KROMDLIETRE Y Gshe exgl%lg@ﬁ?@é'ﬂa{u%s Pﬂ%ﬁnﬁ@ﬁtﬁ:@ﬁy acceptable
ound of e invention can be regenerated fro
salts WAIHG [ SGREP @ e ATVERUESR e ghogg derivedsfrprs mlnqmltaﬁldwdaqrsawc.amds and

include@yBrohARHE QUShyRIRsthsRubiaay BRPRNEdeS Qlifdleh %os‘%ﬁat@sq HRAES sulfamates,
anmoni a solution. The Startlng nater|a s and

acetates, Giteaermditaie SriiRiey: TBRlOTSIEARIBNS IsgHicy lates ppionates; Weringfes, fumarates,

maleatA0ABth AbAcORs-Bf hyhﬂﬁgﬂi ABbNQdBonzdaRls, BXAAR EenlBROLShiBStes,
described in the F erence Exanp] es or their obvious
di-p-tolupdipyteatas. @amw%lf@p&t%s, ethanesulfonates, benzenesulfonates, p-toluenesulfonates,

cyclohexylsulfamates and quinates. A more particular salt is salt of the compound of formula I is the

salt is salt

hydrochloride salt.
As well as being useful in itself as an active compound, salts of the compound of the invention

are useful for the purposes of purification of the compound, for example by exploitation of the



The present invention is also directed to sone
internedi ates in the above schenes and, as such, the
Wee@sesses described herein for their preparatP@NUS2005/009899

constitute further featuresggf the present invention.

Exanpl es The present invention nmay be better

understood by reference to the follow ng non-limting
solubiliy, diffpreiecss beppearihesalis #dshe racamt eqmpewedvpide pypdestts ankdior starting
matena!ls"l#i&thhiaﬂes vTéi‘lEknEQh kbR IiREPRRER, ar € presented in

e

r to more fully illustrate particular enbodi nents
ccordingitp g BRthpiigaturpiof fhe inverticn, tha agidaddationtselt ofthstampeund of this
- r I {
e R By R 00, 0 A i o
adaPtathé bkiosa methqds, Ferresaraple iheagid agitipn salta pbthe spynpoyadef this invention
may beFﬂ %h[‘é@ Eidfet ¥RalkQViufs tﬁ@ﬂ@et v lﬁ'v{';ﬁ?é? Gr %@QQ% ?ﬂég%)tl s&géonl’ﬁ?gﬁxer

foll owi'ng significances
su1table§@1y5ptégont§nlgg the Apprerriaterpcid apd isplagingthe saDXPyPrainSthesoliition, or
B s o1 o o BB ) B whigh G el g ety o on
be obtaine bernsintglionddftee solgdmbound 3) 110 g (0. 46 nol) of

3R haRddiadn s'dﬁ‘J &f‘ t L)@Ha'o@ ﬁll%gén‘ﬁﬁﬁ o] qggeﬁ&ltedzﬁ?_m the salts by

suspended in m. o ['ene chl ori
the aPPkl%Fl@borr?é&%ath@fo hl@jl%mﬂms f F%rerykaremimtmnmmpomi of the invention
can be RbABIKRY frofBhliPREP RGN ENE W‘%&lﬁﬁh ?lfh%ﬁ{aﬂtég ﬁ%é%%%&mm
and nechanical stirring and cool to ~5C
bicarboppg splutign pppepotsmmPRiagoliod? nol, 3.1 equiv. d=0.7) is
q(ﬂg irting dlelih R @nd ﬁteﬁn@dﬂt& Kna%rlbéﬁ} S By ?’A %ﬁ Cyﬁddl%g %@dfptatlon of

2- bis (chlorodi nethyl sil hane
known Wﬁ‘lh?dsr for ox5epig meshodsas WFT&‘?@ Hb ¢ Bpﬁe@ecq I@canm@ﬂ or their obvious
chemicAdgadden@p- Wi se over 1.5 hours while maintaining the
tenperature of the reaction m xture between 5 and 8C.
The Piesept invention istlsordiragied tg somBintrirmedigies in Hisrabowersalsehesgnd, as
such, thk BrocAMNIERBBET 1¥kdi for th-gi}%re%ﬁﬂa%d %Qﬂt@ ﬁarﬂﬂ&‘%zﬁ&@i & tfledﬁ’esent
suspension is filtered of The filtrate
inventig®@oncentrated in vacuo (40 0C, <50 nbar), 1 L of
Exampl@ent ane i s added and additional Et3N x HC precipitate
that formed is filtered off. The procedure is repeated
\ﬁh% Pressbinieition may be bysiehinderstood erefdrence tatthe following non-limiting
Exampl@so WeRn ﬁlreéﬁ(ﬁ@de'd Rs ¥RedPirk Qe inventiFR aths f&lﬁwﬁg%%ﬂ}géseﬁépresented in

uid that sol i di fies upon cooling to give

order toen%@% Ipirate PSHERW eBbarimentgh thesingenyien a oy sboukining way be

construddORAWeRd:, Nifiting 18 bFR@SlpOS iR HioRe nonitored using
IHNVR to insure that any remaining starting materi al
In the pudlsar BpgRptia FRsPRanERsaecHE NNMIR) depdrisd avigethe Phanispl shifts are

expresse’ﬂhﬁ Bhth régtive REY r HRNEHA BN Q&Eb)‘évﬁtl'oﬁﬂa'dmhb [PolfoW'Fn g significances: br =
uent step thereby resulting in a |ower reaction

ubse
broad, di=Ppble St 32 SRalsp T BRPISH
| -Benzyl -4-[2-fluoro-5-(2,2,5,5-tetranethyl-[1,2,5]-az
i si i di n-1-yl net hyl
adisilolidin yl met hy gXAmAPLEl

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 mol) of 3-bromo-4-fluoro-benzylamine hydrochloride (2) is suspended in 900 mL
of methylene chloride in a 2-L, three-neck, round-bottom flask equipped with N, blanket, Teflon-
coated thermocouple temperature sensor, and mechanical stirring and cooled to ~5°C in an ice bath. A
total of 144 g (1.42 mol, 3.1 equiv. d=0.7) is added resulting in a thick suspension. A solution of 1,2-
bis (chlorodimethylsilyl) ethane (100 g, 0.46 mol) in 250 mL of methylene chloride is then added



phenyl ] piperidin-4-ol (Conmpound 5) A solution of
conpound 3 (159 g, 0.4574 nol) in 1.5 L of anhydrous
WA RDF/ 098Pl aced in a 5-L, three-neck, round-boP€DES2005/009899

flask equi pped with N2 bl anket, Tefl on-coated

t her nocoupl e tenperature sensor, and nechani cal

stirring and is cooled to -750C. To this stirred
drop-wismdvet 1.5 hoirs whikeieeintpingne-th¢ tsmperatpredf fhegeriction wixtuy¢ between 5 and
° - . N | b . A .
5eC. T ks R e, P WPl rob Lot BicHfiGhytamine
hydrochiasivp enspension ihBltenedeoft. - Thpdiltratepis copBiratetifin aacug (F03¢ 550anbar), 1 L of

P 0 BRI RSN RO e
repeatecb@ithinotlien $ &)of pentangd d te Hitrate issoneentyeted intvapuogtPiCe <5 mbar) to a

. | . - .
cotoss A Bl S35 a0l [ e b lnd 36, e
crystallipé saidt hanol is added to the reaction nixture (color
changes fromorange to yellow), then the mxture is
allowed to warmto roomtenperature. The reaction

Simytletom ¢fghe mactiort shamukstbe monitorerbuging 1HAYMRotoghsree h@bany

. f .brown .qi,l 0 und 5. ep,. 3. Pr ratiqon of
remainifs chating Gl s SRR e oebipiad s peseiaty Shseatids fhey gongume n-
butyl lithiugyih dephbdcquentdtdp) thér&nnpmilting 163 lobeereactivd gicdbnpound 5

(- 295 g) is diluted with 1 L of nethylene chloride
and transferred to a 3-L, three-neck, round-bottom
Step 2: Prepakatieefi [pPadyivt-[2hflubed-5-(2)2,6.6 attedhethye f i Tleaapdiglolidin-1-ylmethyl)
t enper at ure sens and nechanical stirring. To this
phenyll pEERn o (CoBpaliTS) (daq 53 g of 85% HBPO ( 1 equiv.)
whioluios bf campognd 2669 Bl.4674 noBrial 1.5Aeofrmixstdoous THE is placed in a 5-L,
cpncent.rated, i.n_vacu Q). of hvl.en
three-neg GGG B kot BEREW IR, By, efrorRloa b &t emperature
sensor, Maoneeh{m€D Gjrridg arods Jooled ty B IOWId thirstirredhiobition & aflfe@rdrop-wise a
lurri in,l.L of..h e, solid is for nd ...
2.5 M1 Sl e bl iy Plop AP A, {OE el el ol BRF B masmtaining
the reaci@Omixtwé teiiperaomeripovierd -G2°ONB=-75Cz A3EE 3¢ Mt sélatiomaf 1-Bewegyl-4-

... 4. Preparati 0 N . .
piveriacye ((OBRADE b 2,847 molyt s npbydions TH (370 il Togpl inse) i
added dhuprigé aver hd(Widlapointdnidg thérdacionlteroferd@® bglowf-70°Re Adier iring for
20 min ORS00 RO LR B0y RS AR oo chages o
orange totyellovoc theypthe niietneds @toweéd tesemmmoe rooantdmperathen iThateaction solution is

Stif.ring.  Aokotal ni 0 RO i s added. The
concentiiedih ity (Sl Aunelios ROV yPlnl, IRIEES T 07100C whi e
stirring. The reaction is nonitored by HPLC for the

s . FEAGHLN SO SR LR 2 B DALt A o

(Compauodf) t enperature, and diluted wwth 800 nL of water.

§ cﬁgy go%ﬁns i) (ﬁ% 5{29%5 g) 1%‘@1‘?&&1(1\%/1\{4 I ﬂ o?h@%ngfl\?é%%}ff%@g/og%c{ﬁnsfened toa

e aqueo en neutrallze
3-L, thrédalek trourpiHbatto@ flabl ¢quipped witlaTeflongottedithemacoupde tombayauBGensor,
e i L1800y Talg d U o sSNERRL FALET) whille st
R A i T Jn
(exothesuigland the-1Bixtuid is corventratedtin edch &EOTEN1 L of methylene chloride is added and
the mixture is concentrated in vacuo (40°C, 1 mbar) to yellow foam, which is then slurried in 1 L of
heptane. The solid is formed and isolated by filtration. The tan solid is dried to give 190 g of the

compound 6. MS: mv/z 315 (M+H) found.

Step 4: Preparation of 3-(1-benzyl-1,2,3,6-tetrahydro-pyridin-4-yl)-4-fluoro-benzylamine



point is reached. Confirmation for conplete
neutralization is effected by adding a few drops of
whawe/o9sea smal |l sanpl e of the supernatant |i geETUS®05/009899

insure that no additional peecipitation is observed. A

| arge anobunt of salt precipitated out. The mxture is

filtered and the solid is rinsed with DCM (et hyl ene
(Compomih@ﬁ] oride) (approximate 3 L) and 2 L of water. The

Vi d
b1 ek Bionh e REARIH Ao 27 (HERIOEE bl Botom sk

equippeil mlmﬂgn-(:m@@ermgcogpb ¢eniBiatye efnsdyr apdrmeghdnicabsimprgu dotal of 600

ot A0, 10 T lnd Gt Sl o LSRR o e
reactionje mpyitdredyr BB for heirehctien contpletiph (tasicadly 2(1C3 rpersn @n@)theT; xgaction
complet%c(le,%fxel‘reaétilaﬁ ?&g&%qgcoo[eg %1910210[{: %ﬁtrnle aa%ﬁ dﬁ&% RRf gO(WP]% Iaf water. The

on- coa her mocou nperature sensor
aqueous ey Zaﬂivashd:d ‘alth ¢the|r K@x 260 labI);I elche BQuegusthyar mtbmmdtrailzgm‘diﬂaSO% aqg.

NaOH ta p%[?t E%Ie mﬁm mn em e(%a ﬁrg %ﬁ@‘%ﬁ%mg%\fﬁa %_Pe() sosglu(t];arl I5a) a

concenttalegl tuffiet sysemiis which the @l xam.ams)mmhmga@araamd &-8 tilhhe neutrahzatlon

point 1s e&olgé %l l;m'i)atugr(l: o? I{:ér{%}% tahzoaftlartllJ ps%ftgcoe ¥ at%ﬁmg atfew drops of base to
a small ;mnqﬂe of th@ﬂ@ﬁmdm dmmdtdmmtrmmaanpuﬂdmle Welpltam issabekerved. A large
amount ﬁf e{ftplﬁrgcrllpna eg ou %he mlxturce) 1ssfqt${e%l a{lx the sg'hnﬁs nns%ﬁ w1thBt§\/I ﬁ:ﬁeethylene

rred over erature.
d1chlond¢'_)l(api>rcb)mnats 8 ILatnEﬁZ ]byf Watkr FI&lb iorgania Meﬂbottqm) égiseparatdd Ofd washed

with wa?er S&ﬁéwgﬁe ?rgq(n < SO uP $n %%orlfl ngt}ate h Vzéllculazw ég/ glti]\geQé)Y % 8f 12Lr8wn oil,

| o and “drd
compougd (oW ablz 297 (MelH) foumbout 35%to 48% from conpound 3)
of conpound 8 as a light yellow solid. Purity: 96.3%
by HPLC. M5: miz 397 (MtH), 398 (M+2H). Step 6:
Step 5: Pf@pﬂnan Of{A-(bBeryl-42 Bloctetr dry @ropyrjskin-#-g) r-Buoyé-béneyly ydrhamic acid
; ar c ac tert-butyl ester, acetate salt (Conpound
tertbm’ée m(p rml) of conpound 8, 6.4 g of palladium
I’Iyodtrilelx,l tmeéﬁeclOﬂ@nc&Qatﬁngh(sE eqippey with Feflgl-@aied theeebupe
temper uré sensor a % ecﬂg'mc%{ sti I}g?ggc%ed 39 oP &%{ﬁ%ﬁxﬁ! ’} §hdd s%lu{r n of methanol
yd harh on vesse e reac urevesser §
(800 nﬂp)uung &dte( MROWHQU B g 8f BOﬁtmsbydrrdhard % il o€ 50 %NaOB aﬂs(hdped and the
K over n|
mlxture 18 g*rre? taerrog }%er % '?lhe r?gﬂq 1% 2{%%{’[%5&; %uﬁ 8fe t%;? g%ll‘?tg)é] %{ft%rsj hours
stirring. thtldec(czp@@iﬁ):t doesnyti pedcipitate, deicant tH2OGp anue@ik laysmgpd egdm-heptane to the
. i d h I
oil to so\%ﬁ?ﬁ Rle ?oedglgb ﬁ?% ?ﬁe;(%rg %Jstsﬁﬁggo‘%}lxﬁéh@ gr $m té?}ﬁ)mﬁ &[rg ft]% sblgd is isolated
by filtratigw prdoghyrtiedinid)s LaofdMa(H/wdtet (- lgh)yv\@lm) forg hofirsythértieolated by

. i &y eSSl ur
fﬂtl‘atIOI? %Adéﬁ 6:‘&" rérlll %?iﬁég Y’ (éyeﬁﬁlﬁr_g &g aﬁé—\ﬁ%ézﬁ}) g?Weo éﬁ)glyJoHlpBﬁn%%) of
compoufd Btas aliglgryellamsblig| Rnrllty €0.3%dyi HPLG MO390 (NMFBE398 (M+2H).
overnight. The solid is isolated by filtration and
dried to afford 51.3 g (86.3% white solid of the
Step 6: Roratien st @-Kjore-dippetidid-49y1-bEhayhemibaticapid|tarsbutyl ester, acetate salt
(Compoté‘gag I ated for CL7H25FN2Q2: C, 61.94; H 7.93; N, 7.6.
d: C 62.0; H 8.17; N, 7.49. KF: 0.34% water.
Pl @. 1&mod .of dmmonnd Pr4 g 9f RRadioy hyllogxidNG20% 1.BHQ equiv.) of

glacial &Mfwcid e?hquSg) %%'f')methanol are charged to a 1-L hydrogenation vessel. The reaction

mixture vessel is purged (N,/vacuum, 3 times), then filled H, to 40 psi and shook overnight at room

temperature. The catalyst is filtered off and the filtrate is concentrated in vacuo (40°C) to yield an oil.
200 mL of isopropyl ether is added and stirred overnight. A white solid, which precipitates out, is
filtered, rinsed with isopropyl ether and dried to give 53.5 g of white solid with 95.4 % purity by



Step 7: Preparation of
(4- Fl uoro- 3-pi peridin-4-yl -benzyl) carbamc acid
wa eqososy | ester (Conpound 10) The acet ate saP@T/082005/009899
compound 9 (51 g) is dissolyped in 400 nL of water and
the pHis adjusted to 5 with 2N HO . The aqueous
solution is washed with ether (2 x 200 nL). The
HPLC. atheaolirsis sayried in §00elu bf MITBEddr % Iwupst-then solatpfl b fib@gomegnd slurried
. . t it h. Vs
a5y, SO0 LD ot 500 Pl 1.2
(86.3% NaRiBG]id afitie adetate lh € emipoand? Blameapial analfsist Cedcuditdd fos

. - [y . ,

crrm iRt €081 0% 105 93 RON6 MBS 62D B EH1 N7 4 RENI Bcp 1RE:
HPLC: B, é tram @yritni9d %lby AUCaM$: ounB%eivpdDal 0®-+2H)der house

vacuum for 24 h to afford 42 g of conpound 10 (98% as

a white solid. Ms: (ESI) mz 309 (M+ H). Elenental
Step 7: dnglayesion pf @eiloud-3tpieriflinrd-Ibehidbiehibaric aCld taEbR gl estiek

8.17.. N, 9.08. Found wi thout correction for water: C,
(C°mp%‘2ﬂfj"§8); H 8.64: N 8.77. KF: 2.57%water. HPLC Rt

I hi Beatata saltf compoudd 9 15 0 ys dikscivedion 400 nilf oftwaeer purt the pHad adjusted

. | t i, 59 H .
o5 il R BK SOl s SAPRRIA] e P P B Yy b averss
neutraligexd topel)> bhwit]?géoqla gedNaOd. sud ¢X¢tia¢t9d whie etpe;r(@m 390 @L}. ckhe organic layer
is washBRR &R vfa{epquodged b&mﬁgo@fanaoﬁw?&a&%%@pﬁoﬂ. mqh&&plg Y&ded 200 mL

I's very solubl'e in ether, so If nore ether i s used,
of n-penthrerandstimedoiond batrs. \ibie [prddactisoléd is isoheaddiy filtragiom Iwassled with napentane,

sk U LR L 8 BRI Shpongpjo o5 s
white sglghveViS:{BSBsgt 80f (V) o HOx Eldmerital 12 7lysip| Calculted dotddl 7HASBEW?2: C,
66.21; I?LS.PT; RY, 9R&"Rby 8'“%2&{ cbflecd Mb‘}%ﬁfeﬁe&‘%ﬁ%f RUNG. ROEHORE. 5 579
1ask™ équi ppeél W th & Rechani cal stirfFet and a cooli ng

water. BRLA: Ri9. Yoom pwitpy. hfabhyeAUBO ni carbon disul fide (1.33

nol) is then added to the solution via a

pressure-equal i zed additional funnel dropw se over 1
Note: Hbte puiltyef dteiacetitn gali eoopovrtd his dus fhon 93% fp BIPEC, 2e@utiph of n-pentane
ot oo BTG Ll gl Rl U P B BRYneg fmyoisead ofonly
n-pentape. e produe driary sodublesid dibet, smdimofegthelis usdth éheprimorapreducs will be lost,

' tenperature overnight. The m xture is

therebyt%%%&{ng?? %toé{ip%gﬂtdh 400 nmL heptane. The aqueous | ayer is

extracted with 100 nL heptane tw ce. The conbi ned

organic layer is washedpwipppP9 nb water, 100 rnL

brine, then dried over potassium carbonate and
Step 1: drepamtian etibis(Pregoxyddocdihahy p sdfdmebmpgind 4kt her renoved

| g i oBLA P I .

[ el UM BRI T PPb R Ao dinE oGy Bt i
three-ngckedi@upy bfttohefiask pavippad wigh p inferleglichlstigrp and & cg@ing bath at room
cmpe TR AB o )50 e R0 0,0 e B
additiorgl Buelidropotisstoyer lchao ildle Qirpnois gpntawedsor 3 80hapL pwiper is added.
735 (iRt SR AR e GHARRTA bt s
additional funnel. The mixture is stirred at room temperature overnight. The mixture is then diluted
with 400 mL heptane. The aqueous layer is extracted with 100 mL heptane twice. The combined
organic layer is washed with 100 mL water, 100 mL brine, then dried over potassium carbonate and
evaporated. The residual propanol is further removed by high vacuum distillation to obtain a clear
yellow liquid. 10 g of the clear yellow liquid is dissolved in 10 g of heptane and purified by silica gel

chromatography, eluting with heptane to obtain 8.35 g of compound 11 (41 % yield).



a solution of 1.74 g (30 nmol) acetone and 4.76 g (20
mmol ) conmpound 11 in 10 nL toluene at 400C with
W@ 2005/0977180 The reaction is initiated by introdeCi/ng2005009899
smal | amount of potassium hydri de. Wien doi ng so,
bubbl es evol ve and the color of the reaction mxture
changes fromyellow to orange. The reaction m xture is
Step 25 Prappraionsef 3400ahipbutyimarid@wpropybestr (Gempouwsbl22d to C0C

' 7 g3 g éh53 Mtsg 1e akg ?ﬁls e%ﬁg& ﬁ] gq nm tﬁl{ﬁ%b ﬁng stﬁg[%ns&on is added

pouréd into a r conta ni ng
a SOlUtl@(Dfriﬂ%gt(ﬁ‘émOiDrﬁeetmwd i4¢76|g9@mumoh compreungd tlé dh HmjL toluene at 40°C

it s P 0 8 U B UISh By o
80, bul?ﬂ@teaﬂlee sl thecdorof theggastiomingloue ghanges fromdyellow togyge. The reaction
mixtur% zst s%ﬁ‘re& lf'&%né‘é a[%'& ©Rn %ool?c{ & % tz{nqpe \%ter bath., The reaction

0XO0- | - pr opoxy enyl su any -acetic acid
mixturggs ther pcglg:[dento @@WDW@I@@ 11GohgbUHd, itQandsl 50 mdnether. The organic

: T
layer 19§ %?Iegﬁgtll &So'ﬁg g% lgh 'Hég:crﬁtﬂs ?%%E&g}tﬁd %9 g(l:lg el Eltﬂroﬁlatggr thy’
eluting)Mﬂl gt wetate mhentameéo blgthia momerthlffbu%mcmedm m)pjdlestart (eompound
12). is forned instantly. This suspension is stirred at QOC
for 2 hours, and then is poured into ether/ice-water.
The organic layer is separated and concentrated. The

Step 30[3 ggraf%nocgl@ Bxd $- g&%ﬁh&blﬁq é?%é, lleng Geddit lac1g rrb%h%eef*sher Ichfmpound 13)

mat ogr aphy, en is W th
i ﬁom®d2ebﬁhm ¢issplved inGohL DdHpod vdoladBto(056.90 g théy selufion is added

4.6¢g J%m%trl%ﬁgr) acetateSR 54nL ik a3t el of)tfngthg( 1|n|1ne A white rech]ate is

- propoxy-t hi ophene-2-car c acl
formecblgptglptly( &bﬁpgmqmslq;m); stivral ak 0¥ for dhougs, 611d they( & po@4d into ether/lce—water.

| in
mhe o PR el ol 0B RNt Al o
chromgtpgrephyeandghenie ﬁluq@é withd P methaeel frePCMde olaingk 01 gdfeompound 13 (56%
yield f&rt%lg{e?s)l ayer is separated and concentrated. The crude

product Is purified by silica gel chromatography,
eluting with DCMto obtain 1.85 g (76.8 yield) of

Step 4'091@?&}5&%;1 &%—m pl?’CP g 9511%&«47 ggﬁgc%(gh%amd eth% ster (comf)%und 14)

At eeft2el gé bApowmows)137ed 3 md). iMlS@umﬁnenhome/glethanol in 40
mL m&kﬁngl 1§rHQalte)d a@W Q(f]' ) T%Q Er{i%tm{e Esj tﬁ{y a(%ﬁél&g? tg %allgez-gater. The

ded HrrLOSMbromn trichloromethan
organl%kawrrl%wpﬂreﬁed 20! qeneentiFisd Fhoaridearddyctaupmisied by viliedeel

chrom%%{aﬂ@hcclwgl vrnﬁl @@Mece Wﬁtaﬁloll gt g‘ @ 58 ty%gg {}ﬁﬁé}%n Ik, W' th

e organic layer Is separate rat ed.
The crude product is purified by potassium

Step 5: cwe zqmt(nioggl%ay@%?gﬂhy@ @% ﬂgggyu E%@*}%‘@ %a&&x@g\ﬂcﬁﬁn&ml%ﬁ&

(Compqm}ﬂéﬂé} ation of . .
4Tdy 96@16;’1 Jrg t25¥ (5. 5 nﬁﬁ(ﬁ?&?ﬁ?oﬁm QIHH 8 ﬁﬂﬂrl?lﬁ&g%%gﬂeg ﬁlgﬂe&j 11ml.

conpoun o a solut conpoun
0.55M @m@e/m?blpyomefhawatrﬁcoﬁnéﬁm@ fpgloaameﬁnemxm iofiuearhed with sodium

sulfite aqueous solution, and extracted with DCM. The organic layer is separated and concentrated.
The crude product is purified by potassium carbonate-silica gel pad and rinsed with DCM to obtain
1.67 g (100% yield) of compound 15.

Step 6: Preparation of 4-bromo-3-methyl-5-propoxy-thiophene-2-carboxylic acid (compound 16)
To a solution of 1.67 g of compound 15 (5.70 mmol) in 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 is



LiOH/water and 9 nL water. The m xture is stirred at
roomtenperature for 4 hours. The m xture isthen
waldoapedsmi th 10 nL water and extracted wi th 1PCTIS2005/009899
ether twi ce. The aqueous solagion is cooled in an
ice-water bath and acidified with 4AMHCO . The white
solid is collected by suction filtration to provide
then djluie@ with (18 ani5wates ad ¢xirasted v Gurleiethd twitk Ailpelaguegussiobsion is cooled in
an 1ceF€’[‘la(% o L@ Dciffied with AM HCL The white solid is collected by suction filtration to
|- ( 4- br omp- 3- met hyl - 5- pr opoxy- t hi ophene-"2- car bony|
provi lpZ&m@SDémelqldW]compmmddér 0- benzyl } - car bani ¢ aci d
tert-butyl ester (conpound 17) To a solution of 170 ngy
conmpound 16 (0.61 nmol) in 25 nL DCM under N2 is added
170 ng TPTU (0.61 nmol ) &XAMPLES3
1 N
Step 1= 'ﬂ?éﬁ%%aéﬁ)é?{ g% t;t' ﬁre(fig)g&%% ?q’l@t@ll gﬁ&ly &rlgop?%ne' ﬂm'%xl%ogylylﬂlﬁ)gndln—4 yl]-4
fluoroheary! hdetbaimia acid ltext-busyl ester (EQIBqugd 4@ 65 mol ) of

.50
CPRPRATI ks 1 P 16 ' OBEBRY 110
TPTU; (é@ emmlmrél &Ocmg Phydrex-EH-bangetriazote (FQBY €. themolwaEh@emxture is

stlrred’\f‘o{' §' At dEL 'IWQﬁee&nxtlﬁ{é is?genQH@eﬁ a%GfﬂMSH 90 mb léghﬁrwl)fcﬁ’t:&npound 10

and concentr at ed ol crude Is purified by sili

in 5 iy PCHand Peit B rlamgppybﬁrthbtlarmge wa 1Hmgh, Fhetopalyes is $tﬁ’fe£1)@l\¥|0t>1@
tempe?z@ﬁf@ 'f& ng h%mg ’flﬁ:@mﬁ(ﬁéﬁ's ?Aeﬁ] lva&fed %HE?") ﬁﬁ,detZ drk'd obu:\@nhydrous sodium

sulfatqarglz:o(l(mntrgted e 014 cglge (smunﬁed bm.q}hca gelz’gro(l@toggqﬂ;ly eh,lit_lbggwnh 3%
A 3H), 1.92-1.59
methaﬁsl 1n@d)M t&o‘t;],‘;m 8 3%1_{86 B¥ y%l'% of gorgﬂogﬁlf 17. VB(ES| ) 569
( Mk+1) St ep 2 Pr epar ation of

i D, BRI oh i, PRS- BSOSkl a2 .

2H), zb()’sd("t o8| 9176185 (rﬁoﬁﬁoil@ﬁ(s z)H)Al §9|1§§ trﬁrbIrBf1@4 @501, 1.05 (t, 3H).

mpound 17 (0. 44 HO 7di oxane “under
MS(ESM)ri@e{MMS) sti rred at roomtenperature for 3 hours.
The solution is diluted with 30 nL ether and stirred
for 5 mn. The liquid is decanted fromthe solid. The
Step 23 GHrération WARING dunitdnket:30-2 fluot ghetiyl ppigeridie 1 lyl] qdHbebrios3-methyl-5-

decant ed aga The t hen | ssol ved in 3%
propoR TG 2P B eR e TS CBYPePH TEa gel
¢ hx esteiongif 82\, comboiindrg (Owi4 inmidHoirt 8)111]'_0@611 lHEtl/ﬂﬂ)mlie u'ndlbr nitrogen is
. ound . 19 6. 4%
stme(gﬁl}ﬂ%%cf%gﬁsﬂgur%%ﬁt Pgo%r)s/ '1?18 &rg%tlloﬁl d.s %{ L Zedd \%ﬂ’t 031%1]9 ]et 8r rﬁn stlrr Sd for 5 min.
The liqaid s deea‘htem,lﬂ['@n theaolid. Ohs sabifl it \hzﬁshq‘ﬂ withu(d mb ythevad tiedignidris decanted

again Iﬁﬁé& cglds n (d%s?ol%ld 1% rrgg 3 13 @i (1# pﬁ%l?; CgoaﬁeE%u?mgography,

elutinglwith B %06 10edmethinol . IXZ\/I((Dchpmpn&H,O 19 4.(3@4 % .y28d)(ispbtdihbd as an

amo! obszsoffl %y %&B@W@ﬁ% t frcﬁ%go%%gﬂne%%ﬁég g%lfj ﬁhle ro% Hc)t by evaporation.

The ptodhdiis o MhAZdbunplagsnd total ion count). Bl OLOQ CAL
ACTIVITY The properties of the conpound of the present
i nvention are denonstrated by: 1) its b-

IH NMR [CDCI3]: 6 (TMS) 8.62 (br s, 3H), 7.53-7.43 (m, H), 7.36-7.26 (m, H), 6.97 (dd, H), 4.22 (br
d, 2H), 4.18-3.99 (m, 4H), 3.16-2.90 (m, 3H), 2.17 (s, 3H), 2.00-1.60 (m, 6H), 1.02 (t, 3H).

MS(ESI+): 469 (M++1). 100% purity by LC/MS (UV 220 nm and total ion count).



Tryptase Inhibitory Potency (I1C50 and K; val ues), and
2) its activity as neasured in the Guinea Pig Mdel of
W@\R00s@y778y perreactivity (Oral ED50). I N VI TRO FEBUS2005/009899
PROCEDURE As all the actionsgof tryptase, as described
in the background section, are dependent on its
catalytic activity, then conpounds that inhibit its
catal ytic activity &IQLO Y, nhibit the
athe prAgerdgs of thepsempamd phithe pfesinpinvesttion eslemensiripd pys 1) its -
Trypta?eC]{rj;hfﬁE&M P%EMC}b(@Cso T, rvgﬂleg}’an{i Q?lté :ﬂ:tﬁ/ﬂt}I JsPnadlgdd TR tl?esélﬁﬂea Pig
e cell Ul ar assay. Tryptase inhi'bition activit
Model jo§ Agpnay Hypastpagityity (Pral Bek i sol ated human lung trypt ase
or reconbi nant human b tryptase expressed in yeast

cells. Essentially equivalent results are obtained
IN VITRO REST PBOSEDYREt | ve enzyme or the expressed enzyne.

IJ%% gl?glr%%i(mﬂ'é Qf:ﬁj)g)wsg af H&Lﬁ)lyeﬁ ithd @ac@ohnd@e&ﬁdﬁ?&r@ﬁ@pendent on its
catalyticaghjyityg thgm mmoundsphaﬁ impibit itszppiglyHe aasivity wil potentialiyninhibif éhe actions of
oo 6 ARGy P RPLESE 57 N BB gy e
cellulagsgays 331- 340) Assays are performed at room

‘ m’?&?\%ﬁ@ﬁlﬂﬁ)ﬁmﬂ %&tﬂgy & c%ﬂmu ng'ﬁ% aitfer i@glatéd ﬁfﬁl&)n lfi’ﬂbgt n%:th@e or

op ate is read on a mcropl ate reader
recom@l@nblhmm fatryptase axteesyedsin ye&@bceH snBasuiddlly wgmhalenvmseluts aa¢ ebtained

o AR FLVRREER B P SESERAGRLRRE e

microp OGBS Bore 15 pyraglhteiny He peolyli.-arSinlns prat 6 S2IEE (S2366:

Quadra@é%h?%uﬁégﬁtét( sg{,}glaqy asﬁegcsgms yI?E%Yg?t i‘ljgﬁcfchﬁgn{harm 1996, 52, pages

331-34P). dtserys hre(p@rfmgieé al]zmomttemtaeurﬁumw 0. 5m)L sulmate&@ X ig)add the
iluted substr e (f.i concentration of 500 mMin
microp eslé;’ieagd’f‘faé’i“fm ﬁf@@?lﬂmﬂ P HOITALT) %%ﬁplwe&%l@s%th
, final concentratl on of 20 mM volunme 20 nL Add
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S2366 (Stock solutions of 2.5 mM).
Enzyme
Purified recombinant beta Tryptase Stocks of 310 pg/mL.
Protocol (Single point determination)
e Add 60 pL of diluted substrate (final concentration of 500 uM in assay buffer) to each well
e Add compound in duplicates , final concentration of 20 uM, volume 20 uLL
e Add enzyme at a final concentration of 50 ng/mL in a volume of 20 uL
¢ Total volume for each well is 100 pL
e Agitate briefly to mix and incubate at room temp in the dark for 30 minutes
e Read absorbencies at 405 nM
Each plate has the following controls:
Totals : 60 L of substrate, 20 uL of buffer (with 0.2% final concentration of DMSO),
20 pL of enzyme
Non-specific: 60 pL of substrate, 40 uL of buffer (with 0.2% DMSO)
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monaBf @essure is measured as the difference between the tracheal and esophageal cannulas using a

differential pressure transducer. The volume, airflow, and transpulmonary pressure signals are
monitored using a pulmonary analysis system (Buxco XA software) and used to calculate pulmonary
resistance (cm H,O/mL/s) and dynamic compliance (mL/cm H,O). Airway resistance and dynamic
compliance are computed on a breath by breath basis. Histamine is administered intravenously and
reactivity to increasing concentrations (0.3-20 pg/kg) assessed. EDsy’s are estimated from the area
under the curve (AUC) values derived from the individual histamine dose-response curves.
Plasma and lung drug levels

Plasma and lung compound levels are determined in satellite groups. Three to four guinea pigs

from each of the experimental-drug treatment groups are used for the determination of drug levels. At
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Consequently, the compound of the present invention readily has application as a pharmaceutical for
treating a wide variety of tryptase related conditions, and naturally, in methods for treating such
conditions in a patient.

The present invention is not to be limited in scope by the specific embodiments describe
herein. Indeed, various modifications of the invention in addition to those described herein will
become apparent to those skilled in the art from the foregoing description and the accompanying

figures. Such modifications are intended to fall within the scope of the appended claims.



In satellite animals, conpound | levels, in both |ung
and plasma, are also neasured 24 hours after dosing.
wa\B0s©97180 pl asma coul d be detected, there is, POWESEN5/009899
a dose-dependent appreci ably-amount of conpound
detected in guinea pig lung 24 hours after dosing.
Conpound | is also shown to possess a |ong duration of
Abricuypublicationraracited AereinEhs diselpsugesAf wljick greviprerpogriesdyy rofgrence in
their enl@UES Prior to antigen challenge. This [ong duration
of action is in agreement with its extended | ong
exposure. The oral data of the conpound of the present
invention in the guinea pig nodel of airway
hyperresponsi veness clearly shows that the conmpound
exhibits tryptase inhibition activity. Consequently,
t he conpound of the present invention readily has
application as a pharmaceutical for treating a w de
variety of tryptase related conditions, and naturally,
in nmethods for treating such conditions in a patient.
The present invention is not to be limted in scope by
the specific enbodi nents describe herein. |ndeed,
various nodifications of the invention in addition to
those described herein will becone apparent to those
skilled in the art fromthe foregoing description and
t he acconpanying figures. Such nodifications are
intended to fall within the scope of the appended
claims. Vari ous publications are cited herein, the
di scl osures of which are incorporated by reference in
their entireties. WHAT IS CLAIMED I S: 1. A conpound of
formula I: (D or a prodrug, pharmaceutically
acceptable salt, or solvate thereof. 2. The conpound
of Caiml1l as a pharmaceutically acceptable salt
thereof. 3. The conmpound of Claim2 wherein the
pharmaceutically acceptable salt is a hydrochl oride.
4. A method for treating a patient suffering from or
subj ect to, a physiological condition in need of
anel i oration of an inhibitor of tryptase conprising
adm nistering.to the patient a therapeutically
effective amount of the conpound of Claiml. 5. The
nmet hod of Claim4, wherein the physiological condition
is selected fromthe group consisting of inflammtory
di sease, a disease of joint cartilage destruction,
ocul ar conjunctivitis, vernal conjunctivitis,
i nfl ammat ory bowel disease, asthma, allergic rhinitis,
interstitial lung disease, fibrosis, scel eroderm,
pul monary fibrosis, |iver cirrhosis, myocardia
fibrosis, neurofibrom, hypertrophic scar,
dermat ol ogi cal condition, condition related to
at heroscl erotic plaque rupture, periodontal disease,




di abetic retinopathy, tunor growth, anaphyl axis,
multiple sclerosis, peptic ulcer, and syncytial viral
WO njoso9i’en. 6. The net hod of O aimb5, wherei n PEEUS2005/009899
physi ol ogi cal condition is_goofl ammatory di sease. 7.
The nethod of Claim6 wherein the inflammatory di sease
is joi nt i nflammation, arthritis, rheumatoid
A toid spondylitis, gouty arthritis,
1. 'ixh&oﬁﬁﬁllﬂﬂdf's rubella arthritis, psoriatic
art ritis, or osteoarthritis. 8. The nethod of daim
5, wherein the ph ical condition is COPD. 9. The
net hod of C aim rein the physiol ogi cal condition
i s COPD exacer pat 10. The nethod of C aim b5,
wherein the.p ' ' jtiomgis a
der mat ol ogi c& iti
wherei n the der nat ol ogl
dermatitis or psoriasis. 12. do G aimb5,
wherei n the physiol ogical c d|t§on is related to
at heroscl erotic plaque rupture.13. The nethod of Claim
12, wherein the atherosclerothc plaque rupture is
consequent to nyocardial infarction, stroke, or
angina. 14. A method for treating a patient suffering
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mfecuo%f Caim17, wherein the second conpound is a beta
andr energi ¢ agoni st. 19. The pharnaceuti cal
6. ChepegiodiodOlagh 5Cvizereim 18 phydidegidahcantigioh stinflamoaten disgise.

7. %%%e%od'o? Claim 6 wherein the inflammatory disease is joint inflammation, arthritis,
rheumatoid arthritis, rheumatoid spondylitis, gouty arthritis, traumatic arthritis, rubella arthritis,

psoriatic arthritis, or osteoarthritis.

8. The method of Claim 5, wherein the physiological condition is COPD.

o. The method of Claim 5, wherein the physiological condition is COPD exacerbations.

10. The method of Claim 5, wherein the physiological condition is a dermatological condition.
11. The method of Claim 10, wherein the dermatological condition is atopic dermatitis or
psoriasis.

12. The method of Claim 5, wherein the physiological condition is related to atherosclerotic

plaque rupture.



sel ected from al buterol, terbutaline, fornoterol
fenoterol, or prenaline. 20. The pharnaceuti ca
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is an anticholinergic. 21..3the pharnaceutica
conposi tion of Caim 20, wherein the anticholinergic
is ipratropiumbrom de. 22. The pharmaceutica
13. cHhippeathad o labm 12) whergin the afprescddrefia Mequs sundiel iscorssausnido
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he“second co Is a armaceutically acceptable
16.  cAphdrmaceutieal gqﬂaposmon compnsmg a therapeutically effective amount of a

compound of Claim 1 and a pharmaceutically acceptable carrier thereof.

17. A pharmaceutical composition comprising a compound of Claim 1 and a therapeutically
effective amount of a second compound selected from the group consisting of a beta andrenergic
agonist, anticholinergic, anti-inflammatory corticosteroid, and anti-inflamumatory agent; and a
pharmaceutically acceptable carrier.

18. The pharmaceutical composition of Claim 17, wherein the second compound is a beta
andrenergic agonist.

19. The pharmaceutical composition of Claim 18, wherein the beta andrenergic agonist is
selected from albuterol, terbutaline, formoterol, fenoterol, or prenaline.

20. The pharmaceutical composition of Claim 17, wherein the second compound is an
anticholinergic.

21. The pharmaceutical composition of Claim 20, wherein the anticholinergic is ipratropium
bromide.

22. The pharmaceutical composition of Claim 17, wherein the second compound is an
anti-inflammatory corticosteroid.

23. The phérmaceutical composition of Claim 22, wherein the anti-inflammatory corticosteroid
is selected from beclomethasone dipropionate, triamcinolone acetonide, flunisolide or dexamethasone.
24, The pharmaceutical composition of Claim 17, wherein the second compound is an
anti-inflammatory agent.

25. The pharmaceutical composition of Claim 24, wherein the anti-inflammatory agent is sodium
cromoglycate or nedocromil sodium.

26. The pharmaceutical composition of Claim 17, wherein the second compound is a

pharmaceutically acceptable carrier thereof.



