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TI TLE OF THE. | ON QUI NOLI NE LEUKOTRI ENE ANTAGONI STS
BACKGROUND 82 SRR\ VENTI O 5 | US Patent 5,565, 473 FT48T 0065t he
conpound of the formula (a): [err] ' 10 now

general Iy known as nont el ukast sodi um Mntel ukast sodiumis a :

| eukotriene antagonist and is currently undergoing-clinical trials for the
treatnent of chronic asthma, PCT Publ i shed Application

W96/ 40638 pulbd ELEOITHE INVENTION 996 di scl oses conpounds of formnul ae

(b) and (c), ‘QUINGLINE LEUKOTRIENEANTAGONISTS, which are

net abol i tes of nont el ukast sodi um and are thensel ves | eukotri ene
ant agoni st s. _ COH - [err]
ACKGROUND OF INVENTION
5 "US Patent 5,565,473 discloses the compound of the formula
(a): '

10
now generally known as montelukast sodium. Montelukast sodium is a
leukotriene antagonist and is currently undergoing clinical trials for the
treatment of chronic asthma.

PCT Published Application W096/40638 published

15 December 19, 1996 discloses compounds of formulae (b) and (c), and their
individual optical isomers, which are metabolites of montelukast
sodium and are themselves leukotriene antagonists.

COOH

20



PCT/ US98/ 04609 [err]

WD 98/ 39970 : :
SUMWARY OF NTION 5 The present invention .
qui nol i ne ﬂg‘%/#wg conpounds having activity as | eukotri eneﬁgtlﬁgﬁﬁlk@t S,
to met hods for their preparation, and to nethods and pharnmaceuti cal -
- fornul ations for usi ng these conmpounds in mammal s (especially humans).
Because of their activity as | eukotriene antagonists, the 10 conpounds of
the present invention are useful as anti-asthmatic, anti- al lergic,
anti-inflammatory, and cytoprotective agents. The{/" al so useful in
treating angi na, cerebral spasm glonerul ar nephripg s hepatitis,

endot oxem a, uveitis, and allograft rejection. 1 TAI LED DESCRI PTI ON OF

THE | NVENTI ON The prasent invention prbvides conpounds of
formula I: [err] oan he indi vi dualSoptOthl isoners thereof;
or a pharmaceutically a epl bl g.{deriyatiye tHereo :

Ci “TNT

(c)

SUMMARY OF THE INVENTION
5 "The present invention relates to quinoline diacid
compounds having activity as leukotriene antagonists, to methods for
their preparation, and to methods and pharmaceutical formulations for
using these compounds in mammals (especially humans).
Because of their activity as leukotriene antagonists, the
10 compounds of thé present invention are useful as anti-asthmatic, anti-
allergic, anti-inflammatory, and cytoprotective agents. They are also
useful in treating angina, cerebral spasm, glomerular nephritis,
hepatitis, endotoxemia, uveitis, and allograft rejection.

15 DETAILED DESCRIPTION OF THE INVENTION
The present invention provides compounds of formula I:

20  and the individual optical isomers thereof; or a pharmaceutically
acceptable derivative thereof.
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In one enb‘g rrg}st there is provided-a conpound of formul a | I ch

i sol ated andoplr?YPed, i.e. a conpound of fornula | whi CHCT@S”’”““’
substantially free of other netabolic products of nontel ukast sodi um _
5 I n anot her aspect the present invention provides a nethod

for preventing the actions of [eukotrienes in mamals which conprises
adm nistering to said mammal a therapeuti cal ly effective amount of a
conpound of fornula I. In one embodiment thengnistprovidedactompeupdesfont
i nvention prO‘be'ﬂﬁﬂé mhmglsl@sélafe& Ba &ﬂﬁ&i‘ % %P&uh BUNESF £ n(ﬂ‘tn[xerl fo .

allergies or nlf_l mmat i_on .conprlsSes adm
q Whic

sai d mamal ’tsk%?‘l?asﬁéﬂg?'yéﬂ ﬁ'?e é’gaf"é" er %e@ﬁ?ﬂl}ﬁtprﬁflu&t%g

formula I. sodium. In yet another aspect the present i nvent i on
provi des a phar mac lca osi t.ion whi c | ses a. ound o
formila | 15 and a pha%éﬂﬂ{}f%‘a‘%@ﬁcﬁé@gﬁrgﬁfeﬁ err}ﬁé?n provides me&on
Anot her as pectfonfprehenﬁngslﬁmt actions of deukomembssup mearssels which feeinjptiges
preparation ofgfy, I unds
descri bed here| n cont ai néj tf aﬁ&’ Iﬂgnﬁnmca theraB%wflg?‘lslyfrf\ic‘Fc%'?gm?%"& ?/fe rise
to di astereon@@m%pﬁ @mnuilédrrers 20 The present invention is neant to
conpr ehend SUCh pOSS' bl e1n anotl'ﬁézaééféc@(%ﬁﬁrp'i‘eb@ﬂt i’ﬂ%&ﬂaﬂbvﬁﬁ:] énethod
resol ve

di astereo éture a racen].c an

s wel
enant i ome cal ﬁlpé'eT’ﬁli‘ﬁEna{‘HEfi treat“ﬂﬂ’f&'r?é sthmagallorgesgn aflammation
?ﬁl’l vat i vets t Iiﬂrze;iﬁammal which comprised |3ﬁhﬁiiﬁdétéfi'@1§ i ttoCédi dACRTERAR 41 Q?S of

e presen entio se a _coppeund of For n active
i ngr gdl ent or Q'g‘ rapeuwb?f’il*ﬁ%%”ﬁﬂ?“ﬁgggﬁt %Boﬁﬂﬁiwjﬁfﬁﬁ?tﬁr eof, and
rr;a% al tsg contain a Ipfmetmeﬂhem_ri_dpeyt :hhegnpéséﬁtexmmmhm peovidepta onal |y
ot her er ape r r i
P ;ﬂH&maceurtT;%&Q &%ﬁ&gﬁmn QﬁnElg c?xz%%xqggé) 3 Edrggroun? 8% g%lfmula I

phar maceujj ca enconpas
conpri sin th@néi_:ﬁl Macﬁwwﬂ%mﬁ@gpta acarnieri nert i ngredi ent (s) that
make up the carrier, as Anothetddpeds omueq;zag&% itNUrtiod Sﬁubf&s O&Jcsgéés‘/ or

indirectly, fro tion any two

conbi, nat i,on ggr ega
or more of thdor or the Wﬁg?%%@gawmpggﬁﬁo?afls@ “g?'l n of one or nore of the
i ngredi ents, or frcmmmpbandtsydmrtﬁedrherémmtain lﬂW@th}iﬂrﬁéﬁn@f one

or nore of t hgf:ﬁ?eﬁs'm ?195)? this g"\ 58(1)'1 P(Qd}/astéreo Qx%r gﬁﬁeouﬁtllcaiésomers

coO ositions
OS50

The present invention is meant to comprehend such possible
diastereomers individually or as diastereomeric mixture, as well as
their racemic and resolved, enantiomerically pure forms and
pharmaceutically acceptable derivatives thereof.
The pharmaceutical compositions of the present invention
25 comprise a compound of Formula I as an active ingredient or a
pharmaceutically acceptable derivative thereof, and may also contain a
pharmaceutically acceptable carrier and optionally other therapeutic
ingredients. The term "composition", as in pharmaceutical
composition, is intended to encompass a product comprising the active
30 ingredient(s), and the inert ingredient(s) that make up the carrier, as
well as any product which results, directly or indirectly, from
combination, complexation or aggregation of any two or more of the
ingredients, or from dissociation of one or more of the ingredients, or
from other types of reactions or interactions of one or more of the
35 ingredients. Accordingly, the pharmaceutical compositions of the

-3-
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present i nugBldgRbgNCoONPass any conposition nade by adm Xi Ng ®cT/US98/04609
conpound of the present invention and a pharmaceutically acceptable

carrier. The term "pharmaceutically acceptable derivative'™
refers to 5 any pharmaceutically acceptable salt, ester, ether, am de, or
- macronol ecul ar prodrugs, or conbination thereof. The invention al so

i ncl udes any ot her conpounds whi ch, upon_ adm ni st ' .-
recipient, is %ﬁﬁﬂ?égg?n PBARAORPATS ?Ié%tcf’?po% 1|1{>11§H1g§?fb§3 ggg&ﬁ%and of
this inventi orcompound of the presenPlimventionianshal phamnagautidallys ateeptablg ude

salts prepar edc . _from pharmaceutically acceptabl e non-toxic inorganic
. arrier. s . : ;
and organic ases. Salts derived from.inorgani c bases include

al uni num ammoni um Thel tsrom ' phaxmaeeutieally acceplable deriviatiyemefers to
magnes! um |§> a_nﬁl‘ﬁ%ﬁi&ce’iﬁeiéaﬂy AERYPRARNSsalbObstas] Bthers adhidd ofi NC, and the
like. 15 articularly preferréd arée the mn%(r.sn u C%I;.cugg] .magng.m uni

pot assi um andhaseemeiecular pradrugs, fF; cQrRRIRg ?ﬁ%ﬁﬁ? cett'f dBVFpLion also
acgept abl e or daelwdé¥ Bnyosther asesounds wglﬂclls,ahpm(ﬁdmiﬂimy‘.iorse@mh_dar Y,

and tertiary am nes, substituted am nes iRel udln . rei

subst it ut edyarﬁet‘fé@‘?hﬁyﬁ ?Q:paéﬂ? ﬁ3§r° ngé@}rg cﬂé’ n&e@c%ﬁg%%y)y%gﬁﬁéouﬁﬁf 20

as argini ne, hdtiaiineentiaht ei ne, choline, N, N -dibenzyl et hyl enedi am ne,

et hangl amife, et hyl entd; SHAGAREEAY &SRR IR EIANR salts prepared

gl ucani ne, gl Lﬁggam;nanesxtiqaﬂl}xaacmah&npaéomswwl&m?rgamc
o g ety g TN

l'i ke. manganic salty, maaganoas, potasshphalsbdiwanl eisc, amd dhe likese
o o ERR T N s e
al gi nate, e ] , e,

Gl yeer ophosphd gﬁgﬁ%ﬁéﬁgﬁ%ﬁhﬁ&?% e P?%’ji?g’ffﬁn?rﬁg?é‘ft ©
Tet haneeul onaé@smgfmﬁ%ﬁ?mﬁfmm&?ﬁﬁéagﬁmpfm@irfémﬁzh

"4 20 as arginine, betaine, caffeine, choline, N,N'-dibenzylethylenediamine,
diethylamine, 2-diethylaminoethanol, 2—dimethy1aminoethanol,
ethanolamine, ethylenediamine, N-ethyl-morpholine, N-ethylpiperidine,
glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
lysine, methylglucamine, morpholine, piperazine, piperidine,

25 dicyclohexylamine, polyamine resins, procaine, purines, theobromine,
triethylamine, trimethylamine, tripropylamine, tromethamine, and the
like.

D

Pharmaceutically acceptable esters include those formed
from a hydroxy group of a compound of formula I and an organic acid
30 (or an acylating equivalent thereof), such as acetate, adipate, alginate,
aspartate, benzoate, benzenesulfonate, butyrate, citrate, camphorate,
camphorsulfonate, cyclopentanepropionate, glucoheptanocate,
glycerophosphate, gluconate, dodecylsulfate, ethanesulfonate, fumarate,
heptanoate, hexanoate 2-hydroxyethanesulfonate, lactate, maleate,
35 methanesulfonate, 2-naphthanlenesulfonate, nicotinate, oxalate,

-4-
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panoate, pegtl picrate, pivalate, succinate, tartrate, t
W Mision AR Gisoseos

i m dazol e- 1- ate, phenyl propi onate, phenoxyacetate, pa

| aur at e, adanmant oate, stearate, octanoate, cycl oal kyl carboxyl ate,
decanoate, nerystylate, phthal ate, hexanoate, carbamate, adenosine-5 - 5
car boxyl ate, pival oyl oxynethylate, in the substituted or non-substituted
forms, and the like; or those forned from a carboxyl %roup of a

conpound of foPgmeate, pegtingte, pisnate, Nivalate, sucginate, tariate, tasylates, or

Phar maceut | cal LS azdieiEi NolyIan) pledylpropionhte, PhOMGHtotRt Haltitate,

Porma 1w b n g e piA Ty e frate, Stearate. AR Rt CRP0aIRTISaraerlAks,

plhos phat es, cadecanbate, z?le_r{shyjlal@at}ﬂﬂ;halaﬂéo mfanoate_g/i dalrbginte] bdenesine-5'-
ucur oni ¢ @ci r , e i aur tc.

I%har maceut ifal %ﬂzgg%@g?%g? 1&3&3&%}%@1’8%%’1? géc}gg b‘{‘% sc‘flbcé\"vg; &té‘h °§%°&‘r‘§‘é‘&§r‘i%‘“8 @cur

to the skill edfemnssand thedikecomtizgsef formedafromea caebbyyl g®dun bf augh

pentyl, cycl oakkpoutrt BPFWIRAIY I and ah\HlésholuRBYAs ab€aY) alkanol, dr! other

ani syl i dene, ethoxyethyl edene, _tetrahydropyranyl, -silyl ethers.
Phar maceut i cal Blcohnle somymenkykaewmin thasé taifpem osler prodrugs.eadi 1y occur

to Ej he s;i I edm{érﬁﬁébuﬁé%y aebé%t%lé -@éFterabltmb anlqdi%rﬁﬂols@[ﬁi-ﬁﬂed from

ami des. ..,cahpounds of, , For a oul d. al. eu as a
macr ool ed] ar FoFBgyL Mtk 9P SW%SPE%&?nb“gMﬂM%& g‘f’ s‘ﬁ‘gges’
reversi bly to phosphategaagbbnatds, artécomjdgates efifoxxhinda Inmithoghitachions,

aci ) backboneStuaerfid AtRE fiadis (ke SREPHE GHL bR M BF (e RaPEAS, otc

based ester prodrugs, andPhasubcentically acceptable ethers arevthosédwhickeveulbd

that in the disg | Hﬁ:‘h? : I ' Sy,
ref erences io ?'ﬁ%&%%?%g%&s 0 O%}%I%lsag’ﬁmmﬁgéﬁ&&ggﬁto’i ngThLKile t he
phar maceutliXxal tyrongh pemiyh cyslealkyl,mgthoxymethyl, 3™-hydroxyprepyhrenzy), of
the conpounds aflykoanidydidenled ethé2gthytelenes tafrahgdioPyrarnsd, sl ethers.

| eukotri enes nmakes them ful for .Erﬁventl n%&ﬂr ., reve ﬁl ng heh 1d
synptons induced by the |‘eRRTULALERUEAILR 2ECHR ;‘ﬂd&?ta}re osergiucn wou
ant agoni sm of T tacons toftheciltibedantisan; aadc e,Hfgr example, ClcGdpounds
and phar maceut gﬁﬂde(‘sorrpositions t hereof are useful to treat, prevent,
or aneliorate I'n mammls and especially in humans; 1) 35 pul nonary

di sorders 3thcl udi ng di sedsempoundsof Bermuta 1 cpulshalso be used as a

- - WO 934 398 flecular prodrug involving Formula I bound covalently of
PCT/ US98/ 04609

reversibly to mono- or polyclonal antibodies, and other macromolecules,
such as polyvinylic, polyacrylic, polysa(_:charidic, and poly-(a-amino
acid) backbones, and dextran, soluble starch or hydroxyalkylstarch-

25 based ester prodrugs, and insulin.

It will be understood that in the discussion of methods of
treatment which follows, references to the compounds of Formula I are
meant to also include the pharmaceutically acceptable derivatives.

The ability of the compounds of Formula I to antagonize the

30 actions of the leukotrienes makes them useful for preventing or
reversing the symptoms induced by the leukotrienes in a human subject;
This antagonism of the actions of leukotrienes indicates that the
compounds and pharmaceutical compositions thereof are useful to treat,
prevent, or ameliorate in mammals and especially in humans: 1)

35 pulmonary disorders including diseases such as asthma, chronic

-5-



bronchitis, and rel ated obstructive airway diseases, 2) allergies and
allergic rgpglgReygsuch as allergic rhinitis, contact dermatigdgysaloséiodi C
conjunctivitlrs, and the like, 3) inflammtion such as arthritis or

i nfl ammat ory bowel disease, 4) pain, 5) skin disorders such as atopic 5
eczema, and the |like, 6) cardiovascul ar disorders such as angina,
myocardi al ischenia, hypertension, platelet aggregation, and the like, 7)

renal insufficiency.arisi fromischaem a i nduced by i | ogi-cal or
cheni cal ( cyclRSREkitH and Belated obSETHGVG RirvaY dissabes. Mealiersies agy
(i)gul ar confli t |a11rai'gmméla<$$on5/§uth as allprdiepdiinitis, coatact idl&gxﬁh ettﬁ)ﬂis,caﬂéi'gaL,

i nmunol ogi . L.of ectious | is r Q t ates such as
burn injuri es,?%gﬁlgg{tb%gﬁéydgﬁg‘f ?%8%3551:&1%&& %? gg raéj%ggf}soﬂlf 13)
prevention of ipflammeatenyt bowek dideased4h ot ordexinswéls asatiopic of
cyt oki nes guc l,n hife ol | SUY ' , oni c
Iﬁng di seages%gg;é:lﬁlaétsa?{dygt%l(y?fei’ b6r)gdsa?.(si,i brgﬁc. i?@gﬁ%ég%%éra sé% -’and 15
| ar ge- ai rway dn¥esardial isghemda, byperiepsion, platelet aggregation, and the like; f2
corrpoutnds of }r_@ﬁapﬁﬁmciéﬂ?ﬁﬁ@&‘%\ﬁﬁg?ﬁgﬁﬁ%é&ﬁta %nd&tséiﬁbﬁroirﬁﬁﬁﬁ{olgéical

revent mamual i ag (es ially, &k | sease, states S S .erqsi ve
gast ritis; er®i ??Eg%@ggﬁ%)ai&?@/@nﬁln%?m’ %Sé%%a%e gﬁagmsteruﬁea%%t re

| abor; spont anealsr edroditioms; subls anoreitisp10) hepatitis réultimgxfrous chemical,

agent -i ndyged .da - Re i S, . g]"t'.c, f] [ I or
nyocar di arﬁt i 454 a@gﬁo .é?a{lp(gii ié?\fg g%/lﬁéf’ Q"cl'ar'}al%;lé 101 zﬁgééﬁ%ybﬁéhgg‘g%&?%s such as
agents such adurg inguripsaendaiogeimies endntheclike stAkrallegrafh akjection, 1)

di sease- | nduﬁ?}e@%ﬁ%%f@‘?&@gﬁéc | %ﬁol%i’éﬁedi M%ﬁ%@am%@;%ﬁ%g

damage; trau #ﬁr@ stress-1 nguce amgge; and gl ycerol -
renal fail ur e CYYHENES BYS aterdewkin Il and bupernecrosis fastared:
The Clyt opr ot eQﬁthliE@%éééi 51%@%95.8 éhyﬁﬁ&FﬁMd vais]HroRehiths ?ht‘dﬁ&}iéi- small- keidh
animal s a n noting.the incr resi stance o e
gast r oi nt ggt Fﬁ?ﬂg%ﬁ&%aé' ﬁ'}f’e?ﬁss’n%’?(&g'@ %‘iﬁsi&%ﬁ strong irritants, for
exanpl e, the ul cer ogeni Thetd,ehtescaxhpeands iofi the presemteirerition maydbkio bon 30
to | essening f - | sante =1 0f [

Wi84a%f Geht OF ﬂ}‘é{&e@f %i&gxs‘?ﬂ!qs idh (bﬁ%‘fgfc hg:aeaé)gi&fégasg Ltdids

gastrointestinal_tract, ani‘na ow t ytopro
conpounds wi | Isugheas arosige igaistritis; ieppsivernaopbastijs;odiarrhea; eerebral spasm;
of strong aci ¢rentitu®dIaBaseSpordiattioRs abortedd; ddysmeAbirHeas behémls; and
}32;% USSS/ 0 goaoxious agent-induced damage or necrosis of hepatic, pancreatic, %'Se/ng ,970
or myocardial tissue; liver parenchymal damage caused by hepatotoxic
agents such as CCl4 and D-galactosamine; ischemic renal failure;
disease-induced hepatic damage; bile salt induced pancreatic or gastric
damage; trauma- or stress-induced cell damage; and glycerol-induced
25 renal failure. The compounds also exhibit cytoprotective action.

The cytoprotective activity of a compound may be observed in
both animals and man by noting the increased resistance of the
gastrointestinal mucosa to the noxious effects of strong irritants, for
example, the ulcerogenic effects of aspirin or indomethacin. In addition

30 to lessening the effect of non-steroidal anti-inflammatory drugs on the
gastrointestinal tract, animal studies show that cytoprotective
compounds will prevent gastric lesions induced by oral administration
of strong acids, strong bases, ethanol, hypertonic saline solutions, and

the like.



Two assays can be used to neasure cytoprotective ability. These assays

are; (A aWSB@%{}QL'i nduced | esion assay and (B) an ggZ{US%/gMB%SG

i ndonet haci n-in ed ul cer assay and are described in EP 140,

Ranges The magni tude of prophylactic or therapeutic dose
of a compound of Formula I will, of. course, vary with the nature of
t he severity of the condition to be treated and with the particular
conmpound of Formula | and its ropte of, adm nistratjon. It _wl). also

vary according 10 to t hel HQASSRYSHAN Be dsedd9neasyre cRoRratectiva ability.
pat i enlt i I n gTiess! aséai_y%fal.re; (Adaid ytld@ﬁ@l-hﬁhmgf MimhF?aﬁumm_ (Bran )
anti-allergic.on anti-inflamator use an r t t han
cytoprotecti oﬁ{‘df’%etthnafﬂ}'ﬁ‘%‘fﬁ% ayay m&wg%fe%%g&edérbg@?iﬁat bout
100 ng per kg body weight of a manmal, preferably 0.01 ng to about 10

‘g per kg, anq%‘g%_r%erably 0.1 to 1 nmg 15 per kg, in single or divided
he

doses. On it may, be necessary to use dosages outside
these linmits in some casBbe magnitude of prophylagkie oxstherppeutig Ation

for ant] ot i compound SUTEURALGIR | B, f SOREAY Vhryfwith LG Hti1%6 36 3heao°

about 0.001 nﬁef’ﬁﬁélﬁé’gtth%’%gjﬁan(tﬂr E’ie&%?@ Wi gze igu o‘Eﬂmﬁo\’iﬁa] of

a conpound of dI-‘cB‘dm!cmla I ;Badl itsgfolite di‘fadmﬁyismg:gdm. ?egvidlhals@nﬁhfrfyoﬁﬁord%ng

- cytoproteghiv e from t 0. about refera om
Shout 3 Dt o aibE A M RER apd Fespopsel Bt itk BREIpiRehl thd ety e

about 10 ng) dlaily dospaangedbr anti-dsthmatic, antirallergi¢ oroantivieflpmmatoryay .

25 e I Ll L O+

st tabl e dosad® 28 geREraly L ubaE AP RER ey PSS o it Syt B fmne of

allergic use itomeabout.0flapato abaoit 1P me Reb ke holy weight of 2 sapeunal, of

Formula | per ﬂiﬁfé&bﬁ’ﬁ@}ﬂl"ﬁi@ﬁﬁ abgat i@}ing&ie@flﬁé,ﬁﬂd’ﬁds@rpr%ﬁwblﬁo.ll fB14R

about 10 . per and . O{ C to‘?r ot.e tlveo(gs r 0,1 i%o ab&ut 100 3

mg( pr of e 3bi e ek Bringle of divided osess Jdn Hhe atherdiancy it rpR e,

from about 10 megebsarmbtuuséd @dsages outsideothpsmeriimits hosomencasgeer kg of

body wei ght per day. | seases of the

or e%oxf use whe¥'e a cfrﬁboéﬂ?o %Wg%?ﬁ.éugo

eye, ophthalmc a rons~Tor ocufar "adm rising
0. 001- 1% by wesidghinistration is employed, a suitable dosage range for anti-gsthmaticy\0

98/ 39970 anti-inflammatory, or anti-allergic use is from about 6266’1%%%0&1@&%
20 25 mg (preferably from 0.01 mg to about 1 mg) of a compound of Formula
I per kg of body weight per day and for cytoprotective use from about 0.1
mg to about 100 mg (preferably from about 1 mg to about 100 mg and
more preferably from about 1 mg to about 10 mg) of a compound of

Formula I per kg of body weight per day.

25 In the case where an oral composition is employed, a
suitable dosage range for anti-asthmatic, anti-inflammatory or anti-
allergic use is, e.g. from about 0.01 mg to about 100 mg of a compound of
Formula I per kg of body weight per day, preferably from about 0.1 mg to
about 10 mg per kg and for cytoprotective use from 0.1 mg to about 100

30 mg (preferably from about 1 mg to about 100 mg and more preferably
from about 10 mg to about 100 mg) of a compound of Formula I per kg of
body weight per day.

For the treatment of diseases of the eye, ophthalmic
preparations for ocular administration comprising 0.001-1% by weight



sol utions or suspensions of the conpounds of Fornmula | in an acceptable

opht hal m c w@bgmdeasi on nmay be used. The exacpcpimogicos a
conpound of the Formula | to be used as a cytoprotective agent wll
depend on, inter alia, whether it is 5 being admnistered to heal damaged-
cells or to avoid future danmage, on the nature of the damaged cells
(e.g., gastrointestinal ulcerations vs. nephrotic necrosis), and on

Lhe nature o shf\i6RY B8 dpebeRdffls of the copuBtRIR & Formiifa 15 2h AcERIRANNC

of a conpound ophthabnnofmmmlatmm thbe asediSAI D that night ot herW| se cause

" such damage (for exanpl OThe e 3"? ﬁpd%éth@f)é% sﬂ:&{n‘fgg{hy%!gghg B8 und of
rom

Formula | is admnlstere él xwgrlo_r up t m_nut es after
adni ni st rat i oisef ashe cutpprotestive egaat ) dependyon nintes adia, yrhetheargtds

si nul t aneogis| Sbemg ad&ﬂﬁugﬁ%@ to(hé&4l &%ﬁh@g‘eﬁ celld 6 fcpa%maﬁimedﬁaage 1én

LoUL of admi FReHATEE t-the SRR fog- gastroiptestipal béraHinns ve.

especially a mmovmtﬂeo&nsxsbfmdmetlm)mgnre)bf th@ @ausatipe apendf Ahe
present, | e BlpIeole TR bf A% bhpobi! kel PBLARa T in avdlfrbeal

ocul ar, pul nonary,” nasa bé e
i ncl ude t abl etd@mag@maﬂd Tog sg@dsnunstr%mpeﬁgu mpound ofstéﬂequmsﬂa I

capsul es, 1@r eﬁﬁﬁ]‘x 4 N@Rmha&eﬁﬁgﬁt %théﬂfwﬂsep@ahféée&mh dam#ge

achrhpl
syst ens and t ar mageut 05|t|on§

the present i€ %e(ghacm) E%ﬁPFhéls&a&gﬁp‘EﬂRHO‘% F’g IaanESan actlve
i ngredi ent or aamlmste&bdrmaﬁxes@ Ir@ﬁidﬁésam@phpwoeswmmmés u@térhereof and

may al so-contai,n a c arri.er a onal |y
ot her ther apel?flf%mwtrat’roﬁ’ggégﬁ WO PrééfalyIess aa’f‘ﬁéuet ‘gﬁrf T *‘&
i ncl ude conposimiulteneuisiyiwithfthe NSAID, (for exentpe, in capcambmqinonr&uagb

gase

(1 ncl udi NPg su Si.llltnzgeous i ntramuscul ar, and i ntravenous), ocul ar
(ophthal mc), nary (nasal or buccal i nhal ati on), or nasal
adm ni stration, although the nost suitable route in any given case

w || depend orp d¥en Réd Wi Ea P b pEStidns Of the conditions 35 being treated
d th t i th i : g
?g_ on _ e\,\?)agg,r 29(9)70 eAS}% suitablo Youte o admlmg/trn%n may be employed for

PCT/ US98/ 04609roviding a mammal, especially a human with an effective dosage of a

20 compound of the present invention. For example, oral, rectal, topical,

' parenteral, ocular, pulmonary, nasal, and the like may be employed.
Dosage forms include tablets, troches, dispersions, suspensions,
solutions, capsules, creams, ointments, aerosols, skin patches,
sustained release systems and the like.

25 The pharmaceutical compositions of the present invention
comprise a compound of Formula I as an active ingredient or a
pharmaceutically acceptable derivative thereof, and may also contain a
pharmaceutically acceptable carrier and optionally other therapeutic
ingredients.

30 The compositions include compositions suitable for oral,
rectal, topical, parenteral (including subcutaneous, intramuscular, and
intravenous), ocular (ophthalmic), pulmonary (nasal or buccal
inhalation), or nasal administration, although the most suitable route in
any given case will depend on the nature and severity of the conditions

35 Dbeing treated and on the nature of the active ingredient. They may be

-8-



conveniently presented in unit dosage form and prepared by any of the

nmet hods wel | - k In the art of pharnacy. F
L , $98/04609
adm ni st rat W&% % hal at | on, the conpounds of the prese(r%tbrln'r'lvent I on

are conveniently delivered in the formof an aerosol 5 spray presentation-
from pressurized packs or nebulisers. The . conmpounds may al so be
del i vered as powders which may be formul ated and t he powder

conposition may be inhaled with the aid of an i psuffl atjon powd

i nhal er devi c_e.cownsnéb’epre@ene@i i amit dosageforgp and’ Pr?mrada'?y &%ﬁ QF Q“e
met ered dose lﬁhédmul 5 gqﬁellgh@l&wﬁ%qmgl arﬁ/\blff pharmacke 10 fornulated as a
suspension or solution of,a c ound .of FEormyl . in | ta

propel l ants, such as fl u@?@c%&%@t@tlm&yoﬁ?% ion, the con%;%uné)é of the

. Sui t abl e t opi pebsdntyinvieationnaretorvemsptiyndeliveredrimithe form of amakratel
transder mal o devi ce

! a ; :

bowder o artl ¢ HBFEY pEesitich fof HiResRinbdTHicks orPhbBifisers, THELS (9

Formula | can bempoundsompyraldode deléverad ae powsersiwhich manbe farmulated

admi xture withagq the gmaéﬁgﬁﬁgiogmﬁn $R4¥ bRlin®eded Wil the dnofe i onal
onpoundi n e

phar maceuti cal | c ni.gues. Jhe cagrie t ake i de
variety of for assufflationpewderd Prf‘ilhée‘FSPmrghe ]W@{%F i GEX isyége%lo&’r

g?rgpglr istn gat i gnanﬁamtioﬁzi)s a?hete&fa @@deeﬁflﬁlatioﬁ u:g]nw iaegosal] ?&ﬁﬁhanay. bd n
onpositions for ora sage Af or an u .
phar maceuti@al fOMUi:%? i 285 AePIPENSHIR 8*)@8?‘&%%@%%?0 8?“%5@2%?‘8?’”0@#31,“
gl ycg)l s, gi lt?] srzjtl?bl;almbéllanté,lm asfluarenashoms es diydrocadmnscol ori ng
agents an e like in . 0, .4 1 Qui S ' as,
for exanpl e, suspensi ons;s%ag% igog’??asl Ec(l)l’ll—g{ sglt{tﬁtn%oénf;?ggr. ca‘{rﬁﬁ g??’?&%ﬁggs
starches, sugais¢lude tramsdevma)slevites caerospls, sreams, |oipkmentsy katigns.i ng

agents, |ubri C?{Hsﬁing powdBi8108$ thdilfkdit egrating agents and the like in the
case of oral soll ] i

capsul es ahd tablets, wt GB%&H gls%egl%f"g %Sx’ﬁpggﬁg‘%ﬁgfir&@agﬁ%sw eferred
?\églr'et Qea'niqug%ﬁflg‘?a?ﬁ?iﬁfﬁ% iﬁgﬁuéﬁt d)ftl inbiehatecadmirturedwith at r ati on,
formin which & agqupical carrier Aesordive o & V‘?é.}g‘?‘g‘?%lrjéh%aé’%@@&? it
enpl oyed. |f desiimsindiagitethnigues. Theharcisatmaybiake: avddedvaretsoof foms
ponaaueous, | <t on e o ot prepardofbiikel Soabitasgsinond sgge
adni ni st er3@ byreber msirenterad| (ineuding intravenous?. In preparing tle'xe
P?:T | US98/ g\g688/c3%9€7&itions for oral dosage form, any of the usual pharmaceut.:ical
media may be employed, such as, for example, water, glycols, oils,
alcohols, flavoring agents, preservatives, coloring agents and the like in
the case of oral liquid preparations, such as, for example, suspensions,
25 elixirs and solutions; or carriers such as starches, sugars,
microcrystalline cellulose, diluents, granulating agents, lubricants,
binders, disintegrating agents and the like in the case of oral solid
preparations such as, for example, powders, capsules and tablets, with
the solid oral preparations being preferred over the liquid preparations.
30 Because of their ease of administration, tablets and capsules represent
the most advantageous oral desage unit form in which case solid
pharmaceutical carriers are obviously employed. If desired, tablets may
be coated by standard aqueous or nonaqheous techniques.
In addition to the common dosage forms set out above, the

35 compounds of Formula I imay also be administered by controlled release
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means and/or delivery devices such as those described in U S. Patent
Nos. 3, 845,wd0s3d97§16, 899; 3,536, 809; 3,598, 123; 3,630, 200 anscBuSi3dH46u09,

t he di scl osures of which are hereby incorporated herein by reference.
Phar maceuti cal conpositions of the present invention 5 suitable for oral -
adm nistration may be presented as discrete units such as capsul es,
cachets or tablets each containing a predet erm ned anount of the

e 8 gl B AU O P CupBlCT Bt

enul si on or a Mes. &845}7601 3 qu,@ae 3@5&%3 5@@912366#3952@0 and 408,919, the
prepar ed by any.gfoshigs SEWIRER e B %@I{fﬁ%o%&rﬁbh W&o by rdfelessie. t he

step of bringing into assomatlon t§§ ctive.l ngr ghent wth,the carrier
whi ch constitutes one or Pharmaceutis F9mﬂ?§%"é‘€ﬁ1%ﬁ e |pregentkinyentipn

conposi ti o§s asﬁﬁtﬂ'il@pl%i‘&&abhdﬁﬁhfiéﬁ'ﬁﬁbnaﬁdylhié pﬁﬁéeﬁtﬁdMi’Sbf@etlhﬁlts such
active ingredient w th Ilqtggg Car{aslﬁ I ne di vi dedd(s?% dlca LLers. or
15 both, Cand ahtapsHiesyeathta dy tablfh fieh KeTning e PR tonaiiel A
present ati on. d?ouhee:xamwé mgmdheﬂnﬂ als mvdubrp:rgmnﬂe@pr@srmsMMODIa

nol di ng, optian e Fxe ssed
abl ete my b mehalh e e R BoBArH Uk ph PR, o oil iR ARE
active ingredienulsioneor aeveatfelraw-mé ligith eyouleien. p%ﬂﬁhef:o@@oﬂmo’@ﬁ may bs,
optional | QM ;ﬁ.%geﬁw bgl 5&19%? e Qm&ruf,pm%acsdbwamt methods Sé1hd6&he
active or disper ent”.

taplets ma mol dinhg in a

sui t abl e machistep Rﬂﬂn‘:‘éuﬁp qwcwmﬂé%ae ﬁﬁdﬂﬁﬁe‘ﬁeng“ﬁg? the "th an
inert |iquid dvhi@heonsititealine orattrd Abtassacp ihgretients. Ifirgemezhhuthel ny

to about 500 ng of t.he active i i ent . | e
cont ai ns. from C‘C%BBB?SIPQPS ansopte pa%ﬁﬁ ﬁ@:l?ﬁ&\l@ﬁﬁ%ﬁﬁgﬁ gd?ﬁxx?ﬁg e
The fol | owi ng mtweamglmthmbwn}eihlqmémamemeor ﬁnelnlthvxﬁgdemhiaammge

f f h
rrglr m;L gglgé%@%wﬁﬁ 1'?9{9'3%&1‘5' shaping {Hé ﬁfﬁ&?&teirﬁkﬁﬁ%rﬁsﬁﬁi ke I uI ose

5.0 Tweerp@@entation. For example, a tablet may be preparq;i by compggﬁm or
al cohol olding, optionally Wlth one oPrdbre acceBﬁﬁ'&aiﬂgQBdwﬁtﬁm oride
_1 18 3> Vet \e/\;) g;gqllg‘gqﬁe;& tgbqeis may teei)lrei/)gl'gﬁy comprrgésmg in a suitable
PCT/ US98/ 04609machine, the active ingredient in a free-flowing form such as powder or
20 granules, optionally mixed with a binder, lubricant, inert diluent,
surface active or dispersing agent. Molded tablets may be made by
molding in a suitable machine, a mixture of the powdered compound
moistened with an inert liquid diluent. Desirably, each tablet contains
from about 1 mg to about 500 mg of the active ingredient and each cachet
25  or capsule contains from about 1 to about 500 mg of the active ingredient.
The following are examples of representative
pharmaceutical dosage forms for the compounds of Formula I:

Injectafole Suspension (I.M.) =mg/mL
30 Compound of Formula I 10
Methylcellulose : 5.0
Tween 80 : 0.5
‘Benzyl alcohol 9.0
Benzalkonium chloride 1.0

35 Water for injection to a total volume of 1 mL
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Tabl et : | nmg/tablet Corrpound of

Z(i&r;rmISa Lov?"’éb??é””“ 25 M crocrystall |12?0Cel I %CTI[?S98IO4609
Pregel ati nized Starch 43.5 Magnesi um St ear at e

25 _ 500 10 Capsule

ng/ capsul e Conpound of Formula | 25 Lact ose
Powder : 573.5 Magne5| um St ear at e

1.5 _ 600 15 Aer osol

Per canister Tab Qprrpound of Fornula I mg/tablet 24 NY
Lecithin, NF Li C i?r ate 1.2 ng éé:c or of | uor onet hane,
NF @BQBH ‘?% opmaHack odi f | uor onet hane, 12. 15
g Conbi nMiaaarysthﬂn@é F@&1lloses 415 n addition to the
conmpounds g{a Fig ([1 , phar maceuti cal corrpo?gbi ons of the present
i nventi on s %"ﬁt al n 25 ot her active ingredient%’ such as

cycl ooxygenaseBmgetaunmad Btarch steroidal anti-i43.5amuatory drugs

(NSAI Ds), peri agents such as z pirac, diflunisal
and the |iKke. %géﬁé?lg %:r%t%f t he conpound of-the Formula | to the
second active ingredi ent may be varied and wil|l ¥%bend upon the
effective dose of each ingredient. 30 Cenerally, an effective dose of each
will be ua]e . Tgus, for exanpl e, when a conpound of, the Fornula | is
conbi ned h D the wei ght ratio of the t he Formul a

| to the NSAl DQ¥rhbound ofFoemallhVI r ange from about 1$§0:1 to about 1:1000,
pref erably aboyt 0: to about 1:200. Conbinati of a conmpound of

the Fornula | if‘?c?% é“?f?r active ingredients wll gﬁiﬁally al so be

wi thin the af oMagneésiumedStearaté\D 98/ 39970 .

PCT/ US98/ 04609 range, but in each case, an efggctive dose of each

active i nglrsedi ent shoul d

Aerosol ' Per ister
Compound of Formula I - 24 mg
Lecithin, NF Liquid Concentrate 1.2 mg
Trichlorofluoromethane, NF 4.025g

20 Dichlorodifluoromethane, NF 12.15g

Combinations with Other Drugs
In addition to the compounds of Formula I, the

pharmaceutical compositions of the present invention can also contain

25 other active ingredients, such as cyclooxygenase inhibitors, non-
steroidal anti-inflammatory drugs (NSAIDs), peripheral analgesic
agents such as zomepirac, diflunisal and the like. The weight ratio of
the compound of the Formula I o the second active ingredient may be
varied and will depend upon the effective dose of each ingredient.

30 Generally, an effective dose of each will be used. Thus, for example,
when a compound of the Formula I is combined with an NSAID the
weight ratio of the compound of the Formula I to the NSAID will -
generally range from about 1000:1 to about 1:1000, preferably about 200:1
to about 1:200. Combinations of a compound of the Formula I and other

35 active ingredients will generally also be within the aforementioned
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be used. NSAI Ds can be characterized into five groups:

(1) propi GRhesAsdsg derivatives; 5 (2) aceti cpERUSHS/04609
derivati ves; (3) fenam c acid derivatives;

(4) oxicans; and (5) biphenyl carboxylic acid -
derivatives, or a pharmaceutically acceptable salt thereof. 10

The propionic acid derivatives which may be used conpri se:
al m noprof en, benoxapr,af en, ;bucl oxj c rf {H%Q

f enopr of en, fI gﬁlt %ﬁ%}ﬁ?%q"éﬁ]e %%‘F%@g%? opro?Rléul Fd1entshould
m roprof en, ndpe ased, oxaprozin, pirprofen, pranoprofen, suprofen

tiaprofentc acid. and {RGRNSE i 1Y ENSIABHLN RS KRR BioReonT ¢ acl d 15

derivatives having simlar ana

esi ¢ an ntl -1 pflammtory properties
are also intended to be K]P)cl u@éﬁpioﬁlﬁ ped 39516’& tives; Thus,
"propionicsacid derivati gps" ggeﬁ@fdc{@aehﬁraew@sgr e non- narcotic

anal gesi cs/ non-steroidal ,anti i nfl a havi ng a free
-CH(CH err]) COOH or -CHZ@ ’((i/)\/f#é %’ﬁSOnally can be 20 in the

form of a pharnmaceuti cal (4) aCORmaah‘seandlt group, e.g., -

CH(CH err]) COO Na+ or -%err%ﬁj% };ll:%ﬁﬁlc) cﬂy@é @%éﬁé ttached directly

or via a carbonyl cti ring gr eralyto an aromati c
ring systmma pharmaceutlcally accepphbl%g@ ti f(hqu derivatives which may
be used cqgprise: 25 indqggt 1c“@é18*Héﬁv&t19é§thE%Bl§%é3us@&%Bﬁipﬁsé?

al cl of enac, cl i danac, o enac,

engl 0
fentiazac, furakeingprofen, b?W@?&é‘en’I B%@ﬁ&bac’éﬁpﬁﬁp&éhlzflﬁﬁhggen’t i opi nac,
tol metin, zi dofgopsbfen, ﬂupro'f@ﬂ n@mmﬁoa@n SBhuptofen aindoprefet, debtopedfen, aci d

derivatives havi.n simlar anal gesi.c and a ti-infl r rties
~are also int en’a’éEgE‘E?f%’ nﬂé"'%%n%%&&? Ty PHRE. ,O%anép’?f%ﬂ Suproi,

Thus, acet i c tiaptofiai¢ waid, \casd tmxapedﬁenedStmc@umB\y eeladad propiomigraridi c
anal gesi ¢ I S %, f
"G err] @%{}%ﬁmﬁ?cfh%?. %%FWE‘%%“’ P RN it i matory T Efertics
ceutical ly accays abiOelm'«ande tohe, ing! lgied oMthis gX0UD-Na+) , typi cal |y attached

-12- WO 98/ 39970 ‘hus, "propionic acid denvat1ves as deﬁned herem are
PCT/ US98/ 04609 | rectP oari nq ]y refer ryy r11_1
aromatic or he@%ml Qnalgesmslnon-ster dal an 1-1n ammato drugs aving

a free -CH(CH3)COOH or -CH2CH2COOH group (which optionally can be
20 in the form of a pharmaceutically acceptable salt group, e.g., -
CH(CH3)COO-Na+ or -CH2CH2COO-Nat), typically attached directly or
via a carbonyl function to a ring system, preferably to an aromatic ring
system.
The acetic acid derivatives which may be used comprise:
25 indomethacin, which is a preferred NSAID, acemetacin, alclofenac,
clidanac, diclofehac, fenclofenac, fenclozic acid, fentiazac, furofenac,
ibufenac, isoxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin,
and zomepirac. Structurally related acetic acid derivatives having
similar analgesic and anti-inﬂammatoi'y properties are also intended to
30 be encompassed by this group.
Thus, "acetic acid derivatives" as defined herein are non-

narcotic analgesics/non-steroidal anti-inflammatory drugs having a
free -CH2COOH group (which optionally can be in the form of a pharma-

ceutically acceptable salt group, e.g. -CH2C0O0-Nat), typically attached

-12-



ring system The fenanic acid derivatives which may be
used conpri flufenam c acid, neclofenam c acid, nefen

niflumc ac‘i§'§93/r?a”°5 tolfenam c acid. Structurally rel ated fe%?&fusgﬁ)ogﬁ ?
derivatives having simlar anal gesic and anti-inflammatory properties _
are also I ntended to be enconpassed by this .group.

Thus, "fenam c acid derivatives" as defined herein-are non- narcoti c

anal gesi cs/ non-ster.oi dal anti-inflamat org drugs which 10 _contain the
basi ¢ struct ur@irectly to a ring system, preferably to an aromatic orég@roaroma%, ch

can bear a varjiglgyspdtegalbstituents and in which the free - gr oup
can be in the formof a ar ceutical accept abl a u

"G00 Na 15 i an derSatheoy ﬁtqih%?ﬁ Hest comprish:
can be used ﬂufemmmc seid dxﬁdo]mﬁem@mdcid uhefersahic aeidjchifhahiy ackl anel
bi phenyl - X c
ot S, ot h%ﬁd%é?v?&é*éﬁ& KR Yl (I eARRGSRS RS,
this gr owj;mﬂar analgesm and anthmﬂarmnpbmwpr,@pqr@eﬁl are alsodintended to

derivatives" ag ‘é?xfcbfi% d non- nar cot i C
anal gesi cs/ non- ?st erol assgntlp}-]l I n‘mf gs which cont ain the
basi c structure: hus, fenamm ac1d denvatlvsf%rqs] defingd heneim argrmorar

a variety of SﬂQﬁédtﬁ@%@i&‘l gédids/monibtrdidle ahtEthfldfadihtory dSigd isieR be in
the form %% &%ﬁlcall acgﬁptable sal't group, e.g., -COO Na+.
The oxi ca wh ORUEFUUCHNE present i nventi on conpri se:

| soxi cam pi roxi cam -sudoxi cam and tenoxi can. Structurally
-13- WD 98/ 39970 :
PCT/ US98/ 04609 NH

COOH

IE

which can bear a variety of substituents and in which the free -COOH
group can be in the form of a pharmaceutically acceptable salt group,
e.g., ~COO-Nat+,

15 The biphenylcarboxylic acid derivatives which can be used
comprise: diflunisal and flufenisal. Structurally related biphenyl-
carboxylic acid derivatives having similar analgesic and anti-
inflammatory properties are also intended to be encompassed by this
group. .

20 Thus, "biphenylcarboxylic acid derivatives" as defined
herein are non-narcotic analgesics/non-steroidal anti-inflammatory
drugs which contain the basic structure:

25 which can bear a variety of substituents and in which the free -COOH
group can be in the form of a pharmaceutically acceptable salt group,
e.g., -COO-Na+.
The oxicams which can be used in the present invention
comprise: isoxicam, piroxicam, sudoxicam and tenoxican. Structurally

-13-



rel ated oxi cans having simlar anal gesic and anti-inflanmatory
properties\"adgw%w I ntended to be enconpassed by this group.pcT/us98/04609
Thus, "oxicans” ‘as defined herein are non-narcotic

anal gesi cs/ non-steroidal anti-inflammatory drugs which have the 5 general -
f or mul a: [err] wherein Ris an aryl or heteroaryl ring system
The followi ng NSAIDs may al so be used: anfenac sodi um am nopr of en,

anitrazafen, antrafeni.ne, auranofin, .pbendazac | ysi . . ni ne,
beprozin, br oﬁ@ia&ﬁﬂl WICHRS 2BV HRE S 1 3B¢ es1cy3nﬁgérg$13é\31aa£§ﬁg§1%g'§oxi nat e,

dazi dami ne, deropertits asehist artended to balencmnpassed bydhingopups en, _
di acerein, di-fisalam nerhgjff e&axg&pd% deﬁned%éi?zﬂkenoﬁfﬁ & aci d,
et odol ac, et of enannt e, éane

enolicam epirizole, etersalate [o] tizole
mesyl ate, fencnalgesics/oonosteroidalrantirinfismamatery dapes, which haye theni ne,
Flunixin, &1 uRQuapsPiFeRmulhlupr oquazone, fopirtoline, fosfosal,

furcl oprofen, ~glucanetacin, guainesal, ibuproxam | sof ezol ac,

i soni xim isoprofen, isoxicam |efetam negdd ol eflunoni de,

| of em zol e, | onazolac calcium |lotifazole,| | odbprofen, |ysin clonixinate,
mecl of enamat e sodi um nesecl azone, T oRe ycig ndole, 20 ninesulide,
or panoxi n, oxanetacin, oxapadol, pe di tr gye, pi mepr of en,

pi met aci n, piproxen, pirazolac, pir g ! \gfﬁgl unmet acin mal eat e,
proquazone, pyridoxiprofen, sudoxicam talknetaci talni flumate,

t enoxi cam thi azol i nobut azone, thielavin{®)s tiaram de HO ,

tiflam zole, tinegadine, tolpadol, tryptam d, and ufenamate. 25

The foll ow ng Al s, desi gnatse . nunber (see e.g.,
Phar mapr oj ect s"Yl\Eerr‘Féﬁ} %l‘%&"gégﬁs‘g%g&&%@ﬁ%fgg%f‘st%GL AD1590, AFP8Q2.
AFP860, Al 77B, AP504, AUEbe following B¥PAIDsBay@lscilienaped:1 amfenansodiopeg?

,I\E/Ir;ggg 5{18;;114 f@(ﬁ%—tﬁﬂfen, anitFi38fen KNIEFGRRE, aﬁ%ﬁoﬁhﬁ%&?ﬂd%ﬁ%\%}&@%,

08/39970 10 benzydanine, beprozin, broperamole, bufezolac, cimhp’égigsgfs 1 04609
ciproquazone, cloximate, dazidamine, deboxamet, delmetacin,
detomidine, .dexindoprofen, diacerein, di-fisalamine, difenpyramide,
emorfazone, enfenamic acid, enolicam, epirizole, etersalate, etodolac,
etofenamate, fanetizole mesylate, fenclorac, fendosal, fenflumizole,

15 feprazone, floctafenine, flunixin, flunoxaprofen, fluproquazone,
fopirtoline, fosfosal, furcloprofen, glucametacin, guaimesal, ibuproxam,
isofezolac, isonixim, isoprofen, isoxicam, lefetamine HCl, leflunomide,
lofemizole, lonazolac calcium, lotifazole, loxoprofen, lysin clonixinate,
meclofenamate sodium, meseclazone, nabumetone, nictindole,

20 nimesulide, orpanoxin, oxametacin, oxapadol, perisoxal citrate,
pimeprofen, pimetacin, piproxen, pirazolac, pirfenidone, proglumetacin
maleate, proquazone, pyridoxiprofen, sudoxicam, talmetacin,
talniflumate, tenoxicam, thiazolinobutazone, thielavin B, tiaramide
HClI, tiflamizole, timegadine, tolpadol, tryptamid, and ufenamate.

25 The following NSAIDs, designated by company code
number (see e.g., Pharmaprojects), may also be used:
480156S, AA861, AD1590, AFP802, AFP860, AI77B, AP504, AU8001,
BPPC, BW540C, CHINOIN 127, CN100, EB382, EL508, 1044, GV3658,
ITF182, KCNTEI6090, KME4, LA2851, MR714, MR897, MY309, ONO3144,
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PR823, PV102, PV108, R830, RS2131, SCR152, SH440, SIR133, SPAS510,

SQQ7239, ST 01, TA60, TAI-901 (4-benzoyl-1- indancarbo '

aci d) Twzg’gé?S%g&?, UR2301, and W41770. ijﬁé@%’“‘”
NSAI Ds whi ch nmay al so be used include the 5 salicylates, specifically
acetyl salicylic acid and the phenyl but azones, and pharmaceutically

accept abl e salts thereof. I n addi tion to indonethacin,
ot her preferred NSAIDs are salicylic acid, diclofena

|
enbuf on. 1 enoTRBEh PY 10808, 3830, RSZ1a4 SRS 660, STRAZS, SBASHN,
Pt icout ot SZ12%0, BIISE, ‘SY"’WEFA‘@‘) A (Tobarthoyl-1- indancarboxylic
al so contain it m%’t i} ég Wﬁiﬁo | eukot.ri enes -such
a38are di scl gsgg in EP |13515ﬁ81y (NSMDsMhMBE%ayEﬂ’so be us1e15118¢9ﬁdéﬁu1w18 s\tm& ]
1984), EP 1 [l 1 5 40, 7 5 i C
are %er eby 1 ?‘315& Q{%’gﬁ’ déﬁﬁ%)q‘cgiﬂrj %ﬁ(‘:@']hc acﬁgaﬁyb%e Sheny Lm%aééﬂﬁ%'unds

of the For rrul a andrphazirexenticabliydacceptable saltbitharéefn with | eukotri ene

antagoni sts such as thos%rfiv\lﬁﬁitg§1?401 d'c:)ﬁbethamr}otﬁzhigs%xgé?g{xle Afﬂgﬁreand

EP 104,885 (April 4, 198 rern by
reference and @cetylssalieslic aeid, r@cbf@n%%cfﬁmé?él en, fennprefen.sus leofﬁnEP

| t No 2
ol col 0 \oumpldi o, RIS el Gloaciy PSRy,

are hereb eiRer ei n by reference. _
Phar maceut i cal conposi t i OPkar@@Reuticall cohepdsitionk acomprising dieoFodmlayl

al so contain as the se ond |ve Lnare r ndi_n t agoni sts
such as those &% 1°°6’§7‘g£ d@ﬁ:gﬁgrs ot}th% g%éiﬁ%ﬁ Mauifx xane
ant agoni st s sudhuketméueaasmlsa$ asedisalosedsin BRt 138,481 (Amdlr24 A985YhBP nay
al so contain higtd ‘Sf'f% 1Ak Rg_.ﬂs
a-fl uoronet byl ]ﬁ'ts :%b eég?éggaﬂ) 138 égﬁ@[ %G%gg%&ﬁaﬁg 140,709 (May
conmpounds &9t lﬂﬁ%w ich gag mrgbyb@cm%ﬁt%cbbswwbxaﬁfﬁrmew th 30 an
H err][;] O(Vj H el”] - (rjecept C’l‘}dxé“&b r{ﬁ)is6%%tlﬁélmﬁfbtﬂh 1 Al LR Béﬁs@ﬂﬁihf” e,
am not hi adi azol es .di s¢) osed,,i Decenper
l ot di e, 1 afGRIGRREOR Wit R ROt iAng SayABc R A ghAS thokedigrivged in EP
terf enadi ne, | Q06,565 (epxhds) 19&4)@@5)1?111@4 886Apzid 4,11984) wisichcaredeédreby
U S. Patent No 4 p | C 35
conposi tions ng %p%%gtecgﬁgrﬂne’gixfﬁeﬁ ggaélfah |§n rgqgno‘;meinhﬁ% 4RE SHbh A
-15- W oghesedisclosed in EP Application Nos. 56,172 (July 21, 1982) and 61,800
PCT/ US98/ 04609 (June 10, 1982); and in U.K. Patent Specification No. 2,058,785 (April 15,
' 1981), which are hereby incorporated herein by reference.
Pharmaceutical compositions comprising the Formula I

compounds may also contain as the second active ingredient,

25 prostaglandin antagonists such as those disclosed in EP 11,067 (May 28,
1980) or thromboxane antagonists such as those disclosed in U.S. Pat.
4,237,160. They may also contain histidine decarboxylase inhibitors such
as a-fluoromethyl-histidine, described in U.S. Pat. 4,325,961. The
compounds of the Formula I may also be advantageously combined with

30 an Hi- or Ho-receptor antagonist, such as for instance acetamazole,
aminothiadiazoles disclosed in EP 40,696 (December 2, 1981), benadryl,
cimetidine, famotidine, framamine, histadyl, phenergan, ranitidine,
terfenadine, loratadine and like compounds, such as those disclosed in
U.S. Patent Nos. 4,283,408; 4,362,736; and 4,394,508. The pharmaceutical

35 compositions may also contain a K+/H+ ATPase inhibitor such as
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onmepr azol e, di sclosed in U S. Pat. 4,255,431, and the |like. Conpounds of
Fornmul a | 9? f be useful ly conbi ned w th mast cell stabi lgcaingshso4609
agents, such as 3- bi s(2- car boxychr onon- 5-yl oxy) - 2- hydr oxypr opane and
rel ated conmpounds described in British Patent Specifications 5 1, 144,905-
and 1, 144, 906. Another useful pharmaceutical conposition conpri ses
the Formula | conpounds in conbination with serotonin ant agoni sts such

16181 ( 1005 PraSHIIAOS TeRseRanar Hate % SFEARI- B8 the 1kE, MHhSimd br
thi s par agr apfFdreiiler Binyay miso perutefullj@oribiniey withemasteelligtabilizing
Compoutes ™ S CRTAGi  UBEABmr SORARO

COprOUI’]dS in Ion W I CS SUC roprum
br oni de, br onemnstirélated comprunds demcnbed i Britighdfatentsep l%%pns

et apr ot ergnoly, é&@ iopy! d:iem 608! eARbtHERudFal harn:{dc@ﬁtlcapdoin%smmn

anti-asthnatic’drugs t e, choline, theophyl.inate and
enprofyl | i ne, comPRsesthm Bf?nlscpyli’ﬂqré%ﬂ b‘i‘ﬁ?, binagtion, r’rfrll serotonin

2'0'; [ endi P' ne, g‘fﬁhﬁﬁgiﬁﬂs ,suthasl hﬂéﬂl@sei@d@d ithe serotinin amichgolndsts described

i cost er oi ds ro
dexanet hasone &Séﬁ%%%ﬁés?yﬁg%&n@%ﬁi EF)I}(Egﬂ“ ?%O%%}ﬁgﬁgﬁ%#@ ;&z;%rs ation
Conpounds of freferred to ar thisi parapyaphtiafwnebgsncbrporatedderein kastefexaticem

Theref or equhey jcan be ! OFhat GivAdapild KEdrhifButical d&rﬁ%lgh o vi dual s

who have gest ed nont el uka at are
wel | known i n comprige theuFormyla freompeignds kg copsbination with anti-

Alternatively,g ﬁ;%mggﬁvl\fsﬁéh fa@%ﬁhﬁ&ﬁﬁﬁm BY&Ride) nbﬁ@rﬂcmiﬂators @h@haéﬂhe

according to t chem t hod
2 8\0 gg/betg Agonist sa butamo me%gprgteiego crl Pbutalme, fenoﬁgé?feg 2289
Schene 1 like, and the anti-asthmatic drugs theopleylline, choline theophyllinate

15 and enprofylline, the calcium antagonists nifedipine, diltiazem,
nitrendipine, verapamil, nimodipine, felodipine, etc. and the
corticosteroids, hydrocortisone, methylprednisolone, betamethasone,
dexamethasone, beclomethasone, and the like. |

20 Methods of Preparation
- Compounds of formula I are biliary metabolites of

montelukast sodium. Therefore, they can be isolated and purified from
bile of individuals who have ingested montelukast sodium, using
methodologies that are well known in the art, such as chromatography.

25 Alternatively, compounds of the present invention can be
prepared according to the following chemical methods dscribed in
Schemes 1 and 2. '
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oxalyl chloride

DMSO/EtsN

R = C-Cg alkyl
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In Schere 1, the diol ester 1 is oxidized to the correspondi ng

al dehyde 2“%1) 9 oxi dant, for exanple, dinethylsulfoxide ppgrusosdicos

el ectrophi I'e” 5uch as oxalyl chloride. The reaction is carried out in an

i nert organic solvent such as nethylene chloride, and at tenperature 5 -

bel ow O[err]C, for exanple at about -60[err]C. Diol 1 is a known conpound,

and may be prepared according to the nethod described inJ. Og.

Chem , 1996, 61: 8518-8 : . . Furither . oy datio

al dehyde 2 to the diaci gh’r g%geme 1, @@CMFF@F%IWW@‘{ g%ﬁflf:??rae%ggé%ﬁ{g

base such as pAdehgde R dsinghyoxidaiet, fohexamplas dimetkylsulfosideandy carried

Olié at room eleci}rggﬁﬁg%u% Cad gngﬁ%ﬂ%ride. The reaction is carried out in an

' inert organic solvent such as methylene chloride, and at temperature

5  below 0°C, for example at about -60°C. Diol 1is a known compound, and
may be prepared according to the method described in J. Org. Chem.,

1996, 61:8518-8525.
Further oxidation of the aldehyde 2 to the diacid I is

- accomplished with silver nitrate and a base such as potassium
10 hydroxide. The oxidation is conveniently carried out at room

temperature in ethanol.
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Schene 2 | WO 98/ 39970
PCT/ US98/ 0 4%53;8/39970 PCT/US98/04609

Scheme 2

oxalyl
chloride

n

8-phenyl
menthol

| NN
Cl /N_'/

* = 8-phenylmentholate

PG = hydroxy protecting group
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[err] In Schenme 2, the protected hydroxy ketone 3 is oxidized
with 5 sel qpp9gmshzexi de to provide the corresponding a-ketoal §sf6oe’ e
hydroxy protecting group may be for exanple the t-butyldinethylsilyl

- 20- WD 98/ 39970

PCT/ US98/ 04609 group. Hydroxy ketone 3 may be prepared according to
t he nmet hod described in J. Og. Chem, 1993, 58:3731-3735). _

The a-ketoal dehyde 4 is oxidized to t Corr, ;{?i ng a-

ket ocarboxylic acid 5, which is then lzi o its 8-phenylpenthol 5
ester 6. Treatnent of ,6 M met hyI magne5| um brom de followed b

depr ot ection provi des1d\v§ ter t ereoneri c mgxtur e,OH

i ndi vidual diaster eongrs e ar v IEac

{ising chromatogra
m!gﬁdl PN &ers
t he Elecon ary fjhydrijoxyl grouf of’}7 is

di astereomner is §éparate|y us ﬂt:n'u
S,

of formula I. 10

nesyl at ed, and " then reacted with the dianion

1- mer capt onet hyl cycl opr opaneaceti c aci enerated |; Situ w

n-butyl lithium to provide the ester @Wﬁo@ﬁ'g TNy &eaNSSi §eB§ra§eW| th
a base such as |ithium hydroxide yields |the desired diacid of fornula
. 15 Assays for Determ ning Biological |Activity The

| eukotri ene antagoni st properties of the co ol §bev

nBuL:
|\

In Scheme 2, the protected hydroxy ketone 3 is oxidized with
5 selenium dioxide to provide the corresponding a-ketoaldehyde 4. The
hydroxy protecting group may be for example the t-butyldimethylsilyl

-20-



t he present invention are evaluated using the follow ng assays: 20 1.

[err] H LTD4 Rece tor Binding Assay in DMSO-differentiated U93

Cells (a hHRAs ?)cyt ic cell line); 2. [err]H LTO er r%cﬁus%/ o

Bi ndi ng on Gui nea Pig Lung Menbranes; 3. [err]H LTD[ err] Recept or -
Bi ndi ng on Human Lung Menbr anes; 4. In Vitro Guinea Pig Trachea; and
25 b. In Vivo Assays in Anesthetized Guinea Pigs. ' The
above assays are described by T.R Jones et al, _Can

Phar macol . 19Eroupg, ydnm:mkgfmne 3may berkrepered tacAQEFEPPg to the method

Fat s are ot aldiadrbeaipAD A G190k, 8887ARI7RG 2L S Both female
(190- 250 g) an male (2

al bunmin (EA), grade V, c 9§taak9 Oéi W@eaﬂgfﬂ%‘ihlzfécpoq}?w”esB%%Drég from

Si gma Chemi Ca'ke@ﬁearbﬁxylﬂe%lé 5, Avhighrigrohleyiddevivdtized to its 8-phenylmenthol
221 -

PCT/ US98/ oﬁaoe?sger 8° Freatment of 6 vithmethykmagnesiom P&P“’éﬂﬁ;fgﬂgweéﬂ ago.

Met hyser gi de  deprotectidreptevitles sigipéster 7hs Satidstereotheri@asistture. The

2 ol car pl act iBoh AR FRreb s RCibdiiel it @fiﬁma‘iﬁ’grﬁﬁwee?%%“éfi ’

the box is r erd;aatﬂreomer igsseparately mddtq prﬁp@rq theindividual digsteggemers

clanps and an g@gifthfilh peal is maintained by a soft rubber gasket
Through t}fé center of e g d]?of t he ch ﬁﬁoa DeVi | blfgi 3 P
(No. 40) i nserted vi alBNSabhe sgeandary) ’%’Acﬁ?ﬂé‘h’@ 13 [ReggRte | so

hag aP oEt I gt théngl'é?ic&é&l with maiﬁeﬂrnﬂBMapmmeshyhyeldmdpéﬁeachO one
end of the box amnd cou .2 3.ass v0 . e nsducer
(PT5-A) which feidy gehe &?ﬁ&é&s f it ”Bﬁ&%@gr@}g@f‘%%‘ Brovide the eg%%% i fier
(Buxco El ect r aoncpound.8. Hyarolysi<of8 with thbape sach! as lithium hydmxadanect ed
to a Beckman }Xgﬁi ag rggtmg?ﬁ &Mcp conput er consi sting of

wavef or m anal cqui si ogger Wi th special 15 software. Wile
aerosol i z1 g t he antlgen the outlets are open and the -

pneunot achogr %?ébd]ﬁ fg_‘iobéﬁeﬁ%ﬁﬁ:ﬁgjlkm)ﬁbahh@.tmﬁbe outlets are closed
and the pneunotachograp The leu otricne a%%a&&&s%%%%‘é%ﬁgs% rthe%o&r?founds of
the present invention are evaluated using the following assays:

20 1. | [BH]LTD4 Receptor Binding Assay in DMSO-differentiated U937

Cells (a human monocytic cell line); :
[BHILTD4 Receptor Binding on Guinea Pig Lung Membranes;
[SBHILTD4 Receptor Binding on Human Lung Membranes;

In Vitro Guinea Pig Trachea; and

In Vivo Assays in Anesthetized Guinea Pigs.

ol b

25

The above assays are described by T.R. Jones et al., Can. J.
Physiol. Pharmacol. 1991, 69, 1847-1854.

30 Asthmatic Rat Assay
Rats are obtained from an inbred line of asthmatic rats.

Both female (190-250 g) and male (260-400 g) rats are used.
Egg albumin (EA), grade V, crystallized and lyophilized, is
obtained from Sigma Chemical Co., St. Louis. Aluminum hydroxide is

21-



recording of the respiratory patterns. For challenge, 2 nL of a 3%

sol ution of g8 i n saline is placed into each nebulizer andihRsaid0oSO!
20 is generated with air froma small Potter di aphragm punp operating at

10 psi and a flow of 8 liters/mnute. Rats are sensitized -
by injecting (subcutaneously) 1 nL of a '~ suspension containing 1 ng EA
and 200 ng al um num hydroxi de in saline. They are used between days 12

and 24 post sensitizatd on. I n.25. der.t | i i nat ey t.he _sergt onin .
conponent of tﬂi"%%%cfﬁ%@, tl?eaégésf gihemmagr ?ngapgd%%}m'?%?fer}@ﬁ&%s%’ghﬁlﬁut es
prior to aer oshimsaleaké énguepplied by Bandoz Litd/ 3asel. net hyser gi de. Rats are
then exposed to an aeros 0 .0 3 | Nag)

then their respiratory prT(l)jfel %%%Y%‘Eéé_raglgo?%%ﬁé&eﬁ%ﬁgﬁg‘??ﬁé?@ gjrgnlﬁn{l:e{ es.
The duration ofarciad pRtiduns despidastis bex withaintesaahdimpasionsct0x@rbut er .
chay | onge or 1 HeHEL] il PEITLrHRS BoR Is dekiiatlofli Nise: it s held TAly B phicd ©
ei t her di ssol VeaTewr &éﬂ‘l’r‘éaﬁfl auaieight sealls ’?@?&%‘iﬂégiynaf%ﬁ r‘;]beb%t hocel .
The vol ume i nj ggdled. i'Fhiough Kige centérvfoatls enil oft theOcldmbgr IDeMilkiks y) -
[Drzlz?r to o\r/\%l dt%?r SOIETINS 3o) 218s8430'08 Y %Ex%éhm sea) Kad8htN '6hd of the box
PCT/ US98/ 04609lso has an miftletonpditedsch N o €080npnevimiobackergrapdy ist inserted

ability tepdec t ' ' -] '
compar | sof O L8 VP of the Bxind dpolblalta ASrad ORI S0 RSt
conpound i s evfgaaga@gelaﬁP'£5sé-)r whichiis then eppnesteth fo anBugpe Hlpcironics
determ ned. ThiSdmpHfibl 8L ElteosRs I8 kSharen,"ObsA. MOTHhe préimbliftdie
duration of synptons b %0% Pul nmo Mechani cs, in Trai ned Consci ous
Squirrel Nonkdgonnected £o a Beckmanthgpe X Hyawmﬁﬁraéld 81 Gugco comnpfer
trai nefl squi r r&nsisting ofnkayeform abhalyzer, Dater Asqhisitipnsuoggaxhwitie speciadr
control pygpos nar o) CS r r i rato
par anet er Zgar eseO%W%per'eMgc?%fé?(ﬁgmggﬂh&dagﬁgggbg}ggghﬁﬁ% N gsso%teg %gé igfei sh
each nonkey' s pneumeotachrigrapht iscisolatiedefronwthe chambksr. The antdets are closed
admnistratio f}?ﬁgﬁn i I ' R el
sol ution (net %/?%%EIE ofs , OtaCh, %Sﬁe éﬁgoﬂ%gg xgﬁﬂfﬁﬁsgﬁﬂdﬁt@%w umaégggl
nL/ kg body weiXgserding o 1&19 EeSRistory pathemns o FeB 6 eesrﬁoélmis? ad%Vil bi ss
ultr ftsonit c 2 e %ﬂlﬁﬁag of antigén uhitddlwiskﬁraiieaei@ttmlullmtﬁﬂ&d _rV%Ii& théQiélr5sol
m nut es ours before . . the nmonke e chal l,enged with aeroso
Goses of  4P¢ heP FERMBE Srith sir Tom§ Brepl Bt ARG i Gitite at
1:25 dilution.10 psi and a flow of 8 liters/minute.

Rats are sensitized by injecting (subcutaneously) 1 mL of a

suspension containing 1 mg EA and 200 mg aluminum hydroxide in

saline. They are used between days 12 and 24 post sensitization. In

25 order to eliminate the serotonin component of the response, rats are
pretreated intravenously 5 minutes prior to aerosol challenge with 3.0
mg/kg of methysergide. Rats are then exposed to an aerosol of 3% EA in
saline for exactly 1 minute, then their respiratory profiles are recorded
for a further 30 minutes. The duration of continuous dyspnea is

30 measured by the Buxco computer.

) Compounds are generally administered either orally 2-4
hours prior to challenge or intravenously 2 minutes prior to challenge.
They are either dissolved in saline or 1% methocel or suspended in 1%
methocel. The volume injected is 1 mL/kg (intravenously) or 10 mL/kg

35 (orally). Prior to oral treatment rats are starved overnight. The activity
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Fol I owi ng chal | enge, each minute of data is calculated by 20 conputer as a
per cent chwgwﬂ control values for each respiratory . %r o

i ncluding arr esi stance (RL) and dynam c conpli ance ?’W ﬂ%’e
results for each test compound are subsequently obtained for a m ni num.
period of 60 m nutes post challenge which are then conpared to

previ ously obtained historical baseline control vatues for 25 that nonkey.

- I'n addition, the overall_values for 60 m nut esstElOSt- chal | enge_ for
each nonkey ( hPfcempomndsaiscdetermineddn tarmsiefdheirabidity to decrgnge dher aged

peperat el ancucaused aacpah ks npRune nspomos wit y B 4 0

anal ysi s, pair&8 tlgg;ggaf,eg &%‘Q:Hels I@%@?@Hc@@n}\ﬁg}‘f%%"ﬂé@t af a gerigs of

Pr ost agl andi ns doges amdaanﬁ)sa%dpthaThm defirsed as thealosel (m g/kgént S

Acti ons, 1 RBrevgnti | ndu onchoconstriction
? shi chh( gg’l& 13h1b1t the du a&%tq?%m%ton&ﬁf%ogé. -

I n AIIergl al | ergi c sheep
with known 35 sensitivity to a specific antigen (Ascaris suun) respond to

i nhal ati on sl . . =23 98/ 39970
PCT/ US98/ 04609Pulmonar echanics in Trained Conscious S el Monke sponses.

The time course of .  Lbatestepracedurejavelyes placing aninedisquimebnses
. approxi mates t heordkd¥s in cha%ufnsﬁemrék%@shf’e eﬁaﬁmfrs0$&nléoﬁﬁ?1 purposes,
ar to

phar macol agi cal di'fi cati op of [ espanses m

found in . P peghanies maasurements A FespEAoLY Parameters Ax&er ved
in the large aréuml];edafold aaperiod of sboute30 mihhyemtmesbabhdha&&hmﬂﬁeym | ung
resi stance or specific lu

a
i il Py opar aPEReL Apptel-palnes foF ¥aat 05 Ear, opl giministsatipn. cpinptick;
to 50 kg) are asedlssxﬂVeémrrmJ&pMd in a 1%une¢thogel solmtbmn émehhylcleﬁyaldme;e a
natural cut ane ﬁ(i;e %ﬂd?;iﬁ)@ﬂ aO«Folume o dq:g‘&%gp FBrAscarl S
suum extr eer ave
previ ousl ylft} es BEFRRAY %Qimmﬁﬁl'%twlén’ cqem Vilbiss A&Jtréﬁaome anelbulize
both an acute hy QeR{RA0 Pidtr64tRBnEPeridds Vaty lfbmtﬂ 2160taS t6 AShéwes befbre

Veasur enent of hp R AL EhalTEifed b, aig%l Soges, of SkEt IehRiibae P4y 1 o

a cart in the (Tha) pnﬂﬁgm_ﬁumntmEemeh% utlon
Following challenge, each minute of data is calculated by

20 computer as a percent change from control values for each respiratory
parameter including airway resistance (R],) and dynamic compliance

(Cdyn)- The results for each test compound are subsequently obtained
for a minimum period of 60 minutes post challenge which are then
compared to previously obtained historical baseline control values for
25 that monkey. In addition, the overall values for 60 minutes post-
challenge for each monkey (historical baseline values and test values)
are averaged separately and are used to calculate the overall percent
inhibition of LTD4 or Ascaris antigen response by the test compound.
For statistical analysis, paired t-test is used. (References: McFarlane,
30 C.S. etal., Prostaglandins, 28, 173-182 (1984) and McFarlane, C.S.
et al., Agents Actions, 22, 63-68 (1987).)

Prevention of Induced Bronchoconstriction in Allergic Sheep

A. Rationale: Certain allergic sheep with known

35 sensitivity to a specific antigen (Ascaris suum) respond to inhalation
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i mobi | i zed. After topi cal anest hesi a of the nasal passages with 2% 20

| i docai ne a- ball oon catheter is advanced through opermgsdddsde
into the | Ower €Sophagus. The aninals are then intubated with a cuffed
endotracheal tube through the other nostril using a flexible fiberoptic -
bronchoscope as a guide. Pleural pressure is estimated with the

esophageal balloon catheter (filled vmth one nL of air), whichis 25

W ih ol earl . GhallenaepPitbcaritecbiete g BiRpotBab AH B Eop B of

trachea is rreaath eﬁevnddteami tled b te lmmhhiadrre(spnnees elppm:snmtes the timp

d dth d

Cbe T anopoP i gofaNied B ESnaHRs Al HE phidimbloclciEaRARENGn of
and pl eural pbetls u-espoms;ema@mlww thatafoymd iy man. alThs, $ of antigen in
transducers ( Dfase tﬁ’g%%g%?g&%?éaxoﬁgﬂmiﬁgﬁe 154e afraysénd are rreasurerrent

of pul m)nary resis I ml end of the nasot rfa ri t ube

i s connected sgnaepm%m@w@mdpﬁs AREgeE an%resmta%&@n%%%m 18'H88Rel | ,
PA). The signabsisthnktbow and transpul nonary 35 pressure are recorded on an
osci |l oscope (Mbdel DR-12; Electronics for

- 24- WD 98/ 39970

PCT/ US98/ 04609 B dVlethnais: \MJB__E‘JM whduolt sheepi witddat o a

PDP-11 Dipit alé_%?% w a%igﬂ?%%gs&& | 159 5 af@uRed. MY 3R Haldhled O

on-1ine on 0 frans nary pressure, res |rabﬁ
vol ume ' ohmaeinbﬂlo byltenﬁega)atheﬂﬂlmaﬂ%walﬁ(i%% s geaction ko rjeg o g

used for 5 tih DiEg nRgsur ed
in a bod 1 8 qumﬁ@ﬁé ﬂﬂ_&_tgé_aﬁ%fsé_qﬁ_ﬂséfﬂrﬁgﬂﬁg)ﬁ?‘ ﬁdéttﬂ-)s g% anceﬂ_g SRL
= RL. V& g)yN and b) they have prexapudlz|repBpngeq § @E“fé%

Ascaris suum Ascar@étﬁﬂﬁﬁl Wit Bitiaas mlﬁeb&bﬁmmmmemdnambabam

rerooal "wfin biamcaial obsSERRh Thy, RYskhath BERLT Mok, R Sthgly BUSIB0R"

st andard deV| 83914 (1983)). 2. 1) as deternmined by an electric size anal yzer

(Model 3030; Ther mal eﬁ%ﬁtrSHPent%f fwﬁ MM hadit8: e whsbdLtBd difeep
nebulizer is directed i ece, ﬁl’ld of mhich is
attached to tmen@gbtala@déalatcaﬂém F]PI%PIBne GPﬁ’é"}mdeﬁ'bF smiheadss conect ed

to the i ”Sp' rfihﬁhﬁbﬂ?iéd Ohﬁéﬂ'ﬁf Yé’e[lcb.nesthemasdﬂMﬁﬂsalﬁsmss&gb@mthl%
Thus. - eachOshdidpeaeerouition mqﬁgpeqﬁ%iaﬁ R favanced frongind hOb
pl acebo and drmgo ﬂ:heabﬁrer esophagus. The anim&lspare them mtuhad;ed)wth apeuffed t o
antigen chall erl"ﬂﬁ)traﬁ'x al”t%be through the other nostril using a flexible fiberoptic
bronchoscope as a guide. Pleural pressure is estimated with the
esophageal balloon catheter (filled with one mL of air), which is
25 positioned such that inspiration produces a negative pressure deflection
with clearly discernible cardiogenic oscillations. Lateral pressure in the
trachea is measured with a sidehole catheter (inner dimension, 2.5 mm)
advanced through and positioned distal to the tip of the nasotracheal
tube. Transpulmonary pressure, the difference between tracheal
30 pressure and pleural pressure; is measured with a differential pressure
transducer (DP45; Validyne Corp., Northridge, CA). For the
measurement of pulmonary resistance (RL), the maximal end of the
nasotrachel tube is connected to a pneumotachograph (Fleisch, Dyna
Sciences, Blue Bell, PA). The signals of flow and transpulmenary
35 pressure are recorded on an oscilloscope (Model DR-12; Electronics for
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20 nmeasurenents of SRL are obtained, infusion of the test conmpound is

. started 1 h{votysi,sg%oto chal  enge, the nmeasurenment of SRL repealpegaiogiossos

t hen the sheep undergoes inhalation challenge with Ascaris suum :
antigen. Measurenments of SRL are obtained imediately after antigen -
chal l enge and at 1, 2, 3, 4, 5 6, 6.5, 7, 7.5, and 8 hrs after antigen 25
chal  ange. Pl acebo and drug tests are separated by at |east 14 days. In a-

further study,, shgep ar, iven.a b s dose. of. t he .tes nd, fol | oned
by an i nfusi onl\@?‘ﬁf’ 't t%ﬁ%&ﬁnﬁo‘?’ﬁﬁ’i‘sﬁiﬂﬂhgr@oﬁ ipp(“}Q -@ﬁ}glgalo

chal | enge and ¢emphiter {Dagital EdardpnientaCories Mapmard; A for on-line
Statistical Anééhéméﬁo@.&f Rf,kﬁ-'oiﬁ/‘%ﬁﬁégtﬂﬁ?oﬁ@y HMRNrR0 redSithtdry V6IRAné O
conpare the acute I nmediate responses to antigenh and the péak | ate
response in t hebtaineddixintegration amdyflowe sAnalysis 0f18-15 breaths is used for
The inventipn yhé ldeboinbeatibh bFRA! €Chévacidigal dlol eV igdtis measured iinta ng
exanples in whjch, yn].ess stat%{j otrﬁrvm' se: . . _
5. VO gbp g)'}le hysmograph, to obtain specific pulmonary resistance (SRL =
PCT/ US98/ 04609RL, * Vig). (i) all operations were carried out at room
or anbi ent A t edper at ur, thatdgns a ' ngerature in the
range 18-25[err]C Mﬁ%"ﬂﬁ%ﬂ%r ergso oﬁt/éﬁf—%és—% i ed out

usi ng a rotaryextract (1:20) are generatedusinga dispesabledmedicginebslizer
(600- 4000 sc : p 5; ]5”{13175'9 | . e re
of up to 618{31 er f%{éndrop@ Purltan(IIBlemle&l) ’ng%g% h? ggr ggc%’%%éhﬁs oﬁﬂaac%)\%ed

urse o

by thin |ayer median aerodynamic diamaeter ofr&:grmM (geymetricstapdaed devigtiony e
given for 10 91)gg dgtemneg! Eglk'ﬁgrélbbm 8k Vanalyzer (Model 3080, THBlhhAY

points are uncorrecte ndi

at es . deconposjtion;
the melting poPustergsyeh Baul,dMble 'ﬁ‘b‘? gntt from the nebulizer is %F‘&cg?‘*w@t" a
materials pr ep?lﬂi@ﬂp@&%; lonleestid BOwHIEh B iastacieyd tbSthe nasotracheal tubegghé t

in isolati of Joateri,al.,s wth diffe |t L.ots

in sone prlgnbar gther,end of witich Is °°n(’9§e€a1h1§§% W%ﬁt?ogg Hegt 55 A M?rdal I
final product srespieatorsUFhe aerosol is delivered at athjdak voluase 0600 ahLtdfe rate
fol l'ow ng techg 98 per x-xrx':igutgaﬁus, each sheep receives an equivalent dose of

antigen in both placebo and drug trials.

Experimental Protocol: Prior to antigen challenge baseline
20 measurements of SR, are obtained, infusion of the test compound is

started 1 hr prior to challenge, the measurement of SR], repeated and
then the sheep undergoes inhalation challenge with Ascaris suum
antigen. Measurements of SR], are obtained immediately after antigen
challenge and at 1, 2, 3, 4, 5, 6, 6.5, 7, 7.5, and 8 hrs after antigen
25 challange. Placebo and drug tests are separated by at least 14 days. In a
further study, sheep are given a bolus dose of the test compound followed
by an infusion of the test compound for 0.5-1 hr prior to Ascaris
challenge and for 8 hrs after Ascaris as described above.
Statistical Analysis: A Kruskal-Wallis one way ANOVA
30 test is used to compare the acute immediate responses to antigen and the
peak late response in the controls and the drug treated animals.
The invention will now be illustrated by the following non-
limiting examples in which, unless stated otherwise:

-25.



20 ' spectronmetry, nuclear magnetic resonance (NWR)

spectromnetr roanal yti cal data; (vi) vyiel n
for illust rg‘etlglggar?fy 25 (vii) when given, NWR dat aﬂg?‘gfs?%/ﬂ%sﬁﬁ
formof delta (d) values for maj or di agnosti c protons,
given in parts per mllion (ppm relative to :
tetranethyl silane (TM5) as internal st andard : det er m ned
at 300 MHz or 400 us:?gp t he .i.ndicate ¢ Ivetnt
conventional abbrevi®Bt i ol GREERLIRS g’eﬁﬁé‘ﬁr‘gﬁgﬁ@ #} room or ambien are: s.

singlet; d. doubl et; t. ttenqperature, that is,Htea tedoperdradn the range 18-25°C;
etc.: in addition Ar signifies an aromatic signal; (viii)
chem cal "symbol s have their usual neanings; the faol | owi ng

abbrevi ati ons have &0 leyepovatdn of solxsnifess carrioiogktysings rotary

b. p. (boiligg point), M RyapERAtdrNEndéY Féducel prleks@Fd 8800-40b0 pascals:
- 26- WO 98/ 39970

PCT/ US98/ 04609 4.5-30 mm Hg) yith 3 bpth temaperafurgof mn 9 604;
(mlligram(s)), nol (noles), mrol (mllinoles), eq.

equi val ent (s)). R,
Ko S) - 1- [E()l)[3 ( 5P thedeyrse ghrRReHms ‘j"afé?“@?’ﬁérR%ef 3-(2- (2S
hydr oxy- 2- pr opi oni ¢ aci d)cﬂnl:remdtbgmpim[’l‘l.ﬁ!i)ca)mbr ayy tilnogs apegdven dbr c
acid 10 ast ereoneric; ﬁg H’ért?o St ep 1 Methyl (R, R or
S)-1[(((2-T3-(2-(7- chl or & qumo -(E)-

et henyl ) phenyl ) - 3( 2- ( 2- hydr oxy- 2- proplonaldehyde)phenyl)

propyl)thio)net hyl ] | o td 4'd' indie cture of
oxal yl chloride ( 31"(9 %%ﬁ%?ﬁé@&f‘e iiﬁcorrec e an in ﬁeén

err
-60[err] C was added DVBO desompes ethe7mﬁ1§1ng oin @ﬁ%ﬁ"’s ) é%%ﬁlpﬁiied
'5 mi nutes. Then net hyl (m-mhe&haﬂex{mrsl preparéd as described; polymorphism may

7- chl - I I th d 1-

et hyl ot hytd - phenyl ) pr opyETERH By %d%tg%@gé T L
Chem, 1996, 61, 8518-8525)sqmecp¢‘3pnnabpn85 ng) in CH[err]CI[err] (50 m.)
was

(v)  the structure and purity of all final products were assured
by at least one of the following techniques: TLC, mass
20 spectrometry, nuclear magnetic resonance (NMR)
spectrometry, or microanalytical data;

(vi) yields are given for illustration only;

25 (vil) when given, NMR data are in the form of delta (d) values for
major diagnostic protons, given in parts per million (ppm)
relative to tetramethylsilane (TMS) as internal standard,
determined at 300 MHz or 400 MHz using the indicated
.solvent; conventional abbreviations used for signal shape

30 are: s. singlet; d. doublet; t. triplet; m. multiplet; br. broad;
ete.: in addition "Ar” signifies an aromatic signal;

(viii) chemical symbols have their usual meanings; the following
abbreviations have also been used: v (volume), w (weight),

35 b.p. (boiling point), m.p. (melting point), L (liter(s)), mL
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added slowy at -60[err]C. The reaction m xture was stirred for 15 m nutes,
and was queppRBedfet N Et 3N (0.2 mmle, 28 m). The tenperat ur eAR§s98/04609
raised to 25[err]C, and Herr]O (2 nL) was added and the reaction m xture
was extracted with EtOQAc (2 nL). The organic extracts were dried over 25
Na[err] ST err] and evaporated to dryness. The residue was punped under

hi gh vacuum to constant wei ght and yi el ded 20 ng of the title conpound

whi ch was used as such i , erl rr
d 0.38 - 0.53 (m 4H), Q%‘fhe'ép ery g@?ﬁ%’(?))z.‘%( % %‘]@%ﬁ D
1H), 2.46 (d, 1H), 2.55 (mmtﬂl-ﬂ;tml]inﬁﬂes), 2g3(equiv Eglt(s,’s), 5- 3.15 30 (m
1H), 3.58 (s, 3H), 4.05 (t, 1H, 7.15 - 7.30 (m 3H), 7.39 - 7.55(m 5H),

7.62 (m 1H), 7.75 (s, 1H), 7.85 (d, 1% 7.9 (m 2H), 8.0 (s, 1H), 8.35
(d, 1H), 9.62 (s, 1H). _M’I__E_PL 1
-27- VD 98/ 39970

PCT/ US98/ 04609 _ g i ) ]
S)-1-[ ((1-[3- (2 R, R or h?o%gz(qp[g%zng Iéllrl:]‘ior§§2°%unolmyl) -(E)-ethenyl)phenyl]-3-(2-(2

et henyl ) phenyl by ‘PQX’ zpmm%;@agda rn;rwm}lm?@hwmlcyclopmpane acetic
propyl)thio)meakyd ] cycl opropane aceti c aci d To a
solution of the al dehyde from Step 1 (20 ng, 0.032 5 mol,) in EtOH (500
m.) and AgNGB (13 ng, 0.076 mmol) (predissolved in 30 M H20 was
added a K®9 soDihstereomertc Miditure. 16 nl) dr opwi se. The reaction

m xture was stirred at roomterrperature over ni ght . The reaction was
acidified with_acetic amdéhy and diluted with sat ur at ed
sol ution (2 niPteml extr e or S [((2-[3+(R- (Woﬁﬁﬁaﬁum@mﬂéﬁﬂibact s

were dried ovegtiNad¥fh .@‘(Ngg@s}(ﬁ%xy]ﬁl?rﬁwge%e hen: &ﬂ)}ll‘l fied by

flash chromato Qn, sSi usi ng [err]/NH err]
to yield 5 ng 8%&'%0 @PFW@T 5%2???‘?1\?61%9"%% usi ng Novapak silica
col umm at 1350 nm with MeQd hlmixthed ofoRklfiSchloride ¢.045 mmbdld, 48 ﬂlpﬁum ng

4. 0. 75 (s, SHECF QIR g 60=C WA IMED 1 69 Hgﬁslesgf B, 50 (m
3H), 3.0 (m 1éropwiseSapdwasdBtirred)d minutes. Then @metlﬁlli)( q;*s).m[((%[g( 8-

?Ic_il) 17 6 s 1€?Rﬁ)é10 éﬂg ug#&ﬂn%g (ﬁ'ﬁ-ef‘uhgn%)é ?—Flerr?({:?err er }%H) 525

T
616. 192448 f oumethytet bphenyl)propyl)thm)methyl]cyclopropane acetate (J. Org.
20 Chem., 1996, 61, 8518-8525) (0.041 mole, 25 mg) in CH2Cl2 (50 mL) was

added slowly at -60-<C. The reaction mixture was stirred for 15 minutes,
and was quenched with Et3N (0.2 mmole, 28 ml). The temperature was

raised to 25-C, and H20 (2 mL) was added and the reaction mixture

was extracted with EtOAc (2 mL). The organic extracts were dried over
25 NagS04 and evaporated to dryness. The residue was pumped under

high vacuum to constant weight and yielded 20 mg of the title compound

which was used as such in the next step.

1H NMR (CD3COCD3) d 0.38 - 0.53 (m, 4H), 1.51 (s, 3H), 2.05 - 2.30 (m,

2H), 2.39 (d, 1H), 2.46 (d, 1H), 2.55 (s, 2H), 2.60 - 2.80 (m, 2H), 3.05 - 3.15
30 (m, 1H), 3.58 (s, 3H), 4.05 (t, 1H), 7.15 - 7.30 (m, 3H), 7.39 - 7.55 (m, 5H),

7.62 (m, 1H), 7.75 (s, 1H), 7.85 (d, 1H), 7.9 (m, 2H), 8.0 (s, 1H), 8.35 (d, 1H),

9.62 (s, 1H).
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20 EXAMPLE 2 (R, Ror

S)-1-1((1- [‘gbggégg%chl or 0- 2- qui nol i nyl') -{ E} - et henyl ) phenyl ] - 3'1)&%7!.‘5%@/ 4609
hydr oxy- 2- propi oni ¢ aci d) phenyl ) - propyl )thi o) nmet hyl ] cycl opropané acetic 25
acid Maj or | soner Step 1
(S)-2-(3-[3-(2-(7-chloro-2-quinolinyl)-(E)-ethenyl)phenyl]-3- 30 tert

but yl di nmet hyl si | yl oxypropyl ) et hanone . To

o Lot L2 e S o G E ot 00 O e ool -By. 3731 -

L 1 st S 2 e 1 01 (.

m., 45.52 mmol). T m Xt ure s, cool

(7.0 m., 30. 3&%@“\%@?‘%@?&%’&%&%&3 §eHS %8 ion was stirred 1

- 28- WD 98/ 39970 To a solution of the aldehyde from Step 1 (20 mg, 0.032
PCT/ US98/ 04609mmol,) in EtO®H (500 BELAxE WENES( ﬁ{%w Yool (ﬁeaﬁé’?}]veed '

rang 76
or gani ¢ ext  adi S0aHR0) was adiedra KE B 39 ubr08 (016 e b dP dnDodicpraise.

e ha 5. 5 ponTHE FelBRoR thidtude Wils stirred AxhoftOHRALAE Uveihight! TThe
TH VR ¢ oDsoocikttigngivgs i Rred Wit g getid 281 (10'5ily dn afifed iy NAZRGS"

(M 2H), 4.95 ddturdtdd sdlutior (2 m¥b) and . e3@ractédShithEtOHk, (2/mId. (The branic
7.75 (s, Stl Qp Zém‘act?s' Weérd driel Bver NB9SOY anevaboPatstt. FHb relidive Whs 1M -

10
(S) - 2- ( 3- [ 3- ( 2pviified| by Glazhgehnonh atogrhphf)oresiicay gebhsing 4:831 tert
butyl di net hyl sﬁmebmmgmnge%yﬁm &g IRANGESs further purified bty HPLC To

predi ssol ved SeQ2 (.2.95 g, mol ) i dj,oxan 0

T 0. 45 L) atonoe Sy Resk ailicaceliann b 369 Bt raRydes) AcOH 60 20,
”Im'l?)o'[ n 0l ut0.91%%) préidaer B ) thel tifle compb@AA! i on M xture was_heat ed
a er kK I- | ure
Shd Tl enBy YOV CpREOERRATd ¢35 es, (m, £8Y £1518, SRTIBTRERS IS,
Evaporati on t 2H),2145 §dy2H) 2801 1270 (1, 8H), 3.0 G PH)y 406 LR Y05 d.26
such in the nexl sirpr; 857 uoes Vel 88 7% &) 168°7.8 (s, 1H), 7.85 - 8.0 (m, 3H), 8.02
(s, 1H), 8.25 (d, 1H).

HRMS (FAB) m/z calc’d for C35H34CINO5S: 616.192448 found 616.19269.

20
EXAMPLE 2

(R, R or S)-1-[((1-[3-(2-(7-chloro-2-quinolinyl)-{E}-ethenyl)phenyl}-3-(2-(2~
hydroxy-2-propionic acid)phenyl)-propyl)thio)methyljcyclopropane acetic
25 acid '

Major Isomer

Step 1 (S)-2-(3-[3-(2-(7-chloro-2-quinolinyl)-(E)-ethenyl)phenyl]-3-
30 tert butyldimethylsilyloxypropyl)ethanone
To [S-(E)}-1-[2-[3-[3-[2-~(7-Chloro-2-quinolinyl)ethenyl]-
phenyl]-3-hydroxypropyllphenyllethanone (J.Org. Chem., 1993, 58, 3731 -
3735) (13.4 g, 30.35 mmol) in CH9Cl2 (67 mL) was added 2,6 lutidine (5.32

mL, 45.52 mmol). The mixture was cooled to -780C, then TBDMSO Tf
35 (7.0 mL, 30.35 mmol) was added dropwise. The reaction was stirred 1
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Step 3 (S)-2-(3-[3-(2-(7-chloro-2-quinolinyl)-(E)-ethenyl)phenyl]-3-

tert butyl Q] I 1yl oxypropyl)benzoyl form c acid :
To a sol ut %ﬂ‘;%?%!gﬁe al dehyde from Step 2 (14 g, 24.6 25 mo T/F%”II—ZQ[“%)-?
(118 nL) was added a solution of AgNdJerr] (10 g, 59 mmol) -
predi ssolved in Herr]O (23 nL) followed by a solution of KOH (118 ni, 118
nmmol of 1M dropwi se. The m xture was stirred at roomtenperature

i ght. The bul k_of -t Et OH d . ' th .
aducoUs was | adiaR | EBe PRI RS ApaneheR bV AEK ok AUHANIAS Sltion 450
twice (100 nml)nyJiae 08838k ERIIRELOARIO0UMIHI T briic@kttaét was dried

ted. The fied f h '
W h pure. £ ORYer AZROMTPOBYaPpiad B g tfides THERAHARAN drifiba by, |

co/rrpound. flash chromatography on silica using 95:5 hexane/EtfPAc as eluant®o
98/ 39970 . . PCT/ US98/ 04609
1H NVR ( co3codigld i 4 4 sf the titlg corgpgund, 2.95 - 3.18

, 9H), 2.0 2H) |
(m 2H), 4.95 IH NMB (CP3€DCD3) 89.15(s,8H), o%ﬁts, 91‘135 51.10 @E;D 25y 2.83.3.02,
1 1 8 K t 4 F_) .
(g'g_z_( 3_[3_(3%7%_ ?1%5(5_1513,5.&1 oH). 7.86Pes (REBENY .72 (4, 1H), 7.75 (s,

CHI 01 O- nol ylJ - - :
et henyl ) pheny!3 B-'Tt-&bdbtljﬂih?}@@l@,l ),\8-8 48 b B-3Dh A -t or mat e
To the keto acid fromStep 3 (5.0 g, 85 nmmol) in CHerr]C[err] (40
m.) at Q(frr]c was added DVF (100 m ), followed by oxalyl chl ori de
(1.12 m, 92 8 mmol ) dropw se. The reaction m xture was 10 stirred for 1
hour. The reatep® Was e(RIBAM[B8421(F-chlyre2ayudndlihyb-(E)-ethengl)ghenyis3-

Ciep . " g -aﬁ%ﬁ%ﬁ&&&gﬁ%@%@ﬁ@mi@ﬁ;%h.“n{? "and

pyridine 15 (0.7 nL, 8.5 mollp Reediselead Se Ji from t he
previ ous SioRAnk/H50! MeftRire Y00 LD.48 96D) 4£60esC wae)addBdetis ketore was
stirre over ni

saturatedld frem qutg)ﬂ; (-5[-231 ;&ag %glﬁ ‘ligﬁg}clhlg‘%% gggiﬁgﬁﬂr[e ! tcI h Et OAc

tw ce (50 rdflction xS Whs HRatsd et SL00E oderrighty eThd\rbactigroefas r] and

evaporated 10 A ed by Toom temperatire And RitePsd thtGEIPY 14 23R SRELHRROO" 2PhY
washed with dioxane (20 mL). Evaporation to dryness yielded the title

compound which was used as such in the next step (Crude Weight 14 g).

20

Step3 (S)-2-(3-[3-(2-(7-chloro-2-quinolinyl)-(E)-ethenyl)phenyl]-3-
tert butyldimethylsilyloxypropyl)benzoylformic acid
: To a solution of the aldehyde from Step 2 (14 g, 24.6
25 mmol) in EtOH (118 mL) was added a solution of AgNO3 (10 g, 59 mmol)
predissolved in H20 (23 mL) followed by a solution of KOH (118 mL, 118
mmol of 1M) dropwise. The mixture was stirred at room temperature
| overnight. The bulk of the EtOH was removed by evaporation, the
aqueous was acidified with 1N HCI (118 mL) and extracted with EtOAc
30 twice (100 mL). The organic extracts were dried over NagSO4 and
evaporated. The residue was purified by flash chromatography first
with pure EtOAc then using 95:5 EtOAc: AcOH, to yield 5.0 g of the title

compound.
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toluene/ EtOAc to give 5.0 g of the title conpound. [err]H NWR
(CD[err] d 0.18 (s, 6H), 0.8 - 0.9 (m 4H), 0.95 (s Hﬁe 02 -
1.20 (m 2H}V 91"3537(% 6H), 1.45 - 1.60 (m 3H), 1.95 - 2.15 (RCT/EpR8/O04808,;

3. 15 (m 2H), 4.95 (t, 1H), 6.95 (t, 1H), 7.1 - 7.18 (m 4H), 7.4 - _
7.55 (m 6H), 7.57 - 25 7.75 (m 4H), 7.8 - 7.85 (m 1H), 7.9 - 7.98 (d,
d, 2H), 8.02 (s, 1H), 8.35 (d, " T1H). Step 5 (S, Ror S

8- Phenyl nent hyl - 2- (3-[3-(2-(7-chl oro-2 quinolyl -
(E) - et henyl) phﬁi}NMR(GBB(]ﬂIEDB()Idrﬂatlﬁ;(k,sGH)gl(bﬁ@(ﬂ,Wl 2- @(IhyﬂHO)@QS :BIB

P, P15 TR 49 . 90578 il T SHPED HOR

(0.83 niL, 2.5 8B2Id, 1Hhe reaction mxture was stirred for 1.'5 hour s.
The reaction was quenched by adding 0.4 nL AcOH directly into the

m xture, followed by saturated
- 30- 5 WStepM39970 8-Phenylmenthyl (S)-2—(3-[3-(2-(7-chloro-2-qu1noly1) (E)-

PCT/ US98/ 0460 L&n wi th Et OAc
(20 mL). The (%tggﬁ?%)phenw gté}ﬁ?ﬂ%ﬂ#gt%n }H) téﬁriga@g 5 n eégegr ag 8?11(:) o]
9 FAg

dryness. The residue was Tguhierketg amyd %
hexane/ Et CAc t@H®2IGlg (40 mLY a8 0O iwashedded DME(Q]I%mﬂd followelddsy dxhIMVR

CocD| - 1.2 2 1.72
(t. 51y 1.0 qubhign A ) 138 mpiotSazepyiee! Tps Thbetidn Ribie Sy (i
1H), 7.0510 stlrréd'd"ﬁr (rhowH) The. ﬁfactmﬁ W5s evapbited tobdryhess A, the 75 -
8. 05 5
g Pheg;} ma:? hyI : gﬁ?%% ?Em(p%y HPor ohé By n%IuI? for 1Sho¥ 8hdS¥as used as

(E) - et henyl ) ptesell in theperbeigp-2- hydr oxy- 2- phenyl pr opi onat e
To the ester carbinol fromStep 5 (0.8 g, 0.98 mmol) in THF was added

TBAF sol ution (1 - 0.98 ), . at roomtenperature ernjght,_ The
reacti on was é’&fbr@bb&“ﬂf@ﬁ;{g lt.ﬁzaé Sdgl\ézl]ﬁ@‘ng wene (40 (Ig@ PyFiline
extract edl§i t (OBt o, 8.5 »ndbl) s a’dﬂéddﬂl@&h@le&%&d&hﬂmde fromethe gifdviésuver

Chr omat ogr aphP P g etdb“’ CHESTD of fivp L %ﬁ%%’%{'ﬁﬁﬁ% g f'a?l?,g g

of a major i|s@vernight- oThe rgaekion Wﬁapengl

(CD[e”]COCD[G‘sro!hli)mH 9:&6 11?N® 09l and- Was & ra%é‘&
(1m401(H)m 32021{l i%ﬁ a%cﬁﬁr%gw% ? °VE¥§Q2&§£“ AP (ﬁf%% 74

20 dryness. The residue was purified by flash chromatography with 99/1
toluene/EtOAc to give 5.0 g of the title compound.
1H NMR (CD3COCD3) d 0.18 (s, 6H), 0.8 - 0.9 (m, 4H), 0.95 (s, 9H), 1.02 -
1.20 (m, 2H), 1.3 (d, 6H), 1.45 - 1.60 (m, 3H), 1.95 - 2.15 (m, 4H), 2.92 - 3.15
(m, 2H), 4.95 (t, 1H), 6.95 (t, 1H), 7.1 - 7.18 (m, 4H), 7.4 - 7.55 (m, 6H), 7.57 -
25 .7.75(m, 4H), 7.8 - 7.85 (m, 1H), 7.9 - 7.98 (d, 4, 2H), 8.02 (s, 1H), 8.35 (d,
1H). '

Step 5 '(S, R or S) 8-Phenylmenthyl-2-(3-[3-(2-(7-chloro-2 quinolyl-
(E)-ethehyl)phenyl]—3-tertbutyldimethylsilyloxypropyl)-Z-hydroxy-z-
30 phenyl propionate _ -
' To the keto-ester from Step 4, (1.0 g, 1.25 mmol in
ether (25 mL)) was added at -78-C MeMgBr 3M (0.83 mL, 2.5 mmol). The
reaction mixture was stirred for 1.5 hours. The reaction was quenched
by adding 0.4 mL AcOH directly into the mixture, followed by saturated
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7.55 (m 5H), 7.62 (m 1H, 7.82 - 8.02 (m 5H), 8.35 (d, 1H, Mnor: 0.60

- © 1. 00 1.2 (m 7H), 1.3 - 1.45 (m 2H), 1.68 (s, -
1.9 (m 2%{),“6&8@%‘?04 (m( 1H),H)2.15 - 2.25 (En 1H)H? 2. 65 -(2.P75 Sf?ls’%i‘&bg,

2.92 - 3.0 (m 1H), 4.78 25 - 4.90 (m 2H), 7.09 - 7.3 (m 8H), 7.4 - 7.65-
(m 5H), 7.75 - 8.05 (m 6H), 8.35 (d, 1H). Step 7 (S, R
or S) 8-Phenyl nenthyl-2-(3-[3-(2-(7-chloro-2 quinotyl- 30
E) - et henyl ) ph | ]\~ 3; NEt h S onat e),- 2- hydr = 2= Rh I opjonate
To the mmy of 1| S 5pITRen LG aRb! and trartetar il PIORF (26 mE).of 1 trgesiy
??glmmg) 4i?,n éx?rd@@r wesre/ dvtibd ov N (5 O4 mind weqrnrddaﬂto drynéks)i The ﬂégﬁhled
, 0. mmol ). The reaction . m xture cool ed, to. - : rr]C.an
met hanesul f onyl"’aéiulz‘lﬁ’r"il%é1 533%{ ,°}§'.°1%afr?%1\’l,‘\§ﬁ%é’sm%ﬂ g’@éfo hexane/]é‘t%gc to give
. ?();'}'/ US98/ 0 V\ggem gfthe title compound. _ ] I
e
4091 NMBO(SJﬁée@M(}?f)ld E}i@?(ﬁﬁgﬁ) DHA £.2V@%, SIS 038 (& gg])éé.'?tg;

-30[err] C over a per réaction m xXture 'was queé

addi ng a sat ur &, dd), 1.80 (e BEDS258 (s 1ED, 2.8544,)1Bhdt. € {mad EDd5W ¢rh, BANAL0E 3
m). The organig og (;, 8K R8ES ﬂ@%?mg@.[-f)dlz%e{shygf),e 7653 gs&g%m 835(d

evaporated to dryness: e title onpd bbt ai ne used as Such
I n the next st dp)- [err]H NMR (CD[err]COCD[err]) d 0.65 - 0.98 (m 9H),
1.0 (s, 3H), 1.25 - 1.45 (m 2H), 1.75 (m 4H), 1.9 (m 1H), 2.28 (m

1H), 2.42 -, 2. 1H) ,, 247 - > 3. 05 . 4
4.H255 S a7 mggl‘nég] 5, g?) @ R ﬁrH?,gS%rglnﬁ@kyf%z%a‘&ﬁw'CﬁIOFPa%‘rlnlnmﬁ%b (m
gle—%ész.erST;_l F?.( (15E?T-L(egh%rﬁyzxﬁh%ﬁ}&hﬁdﬂﬁzyog-hﬁ&}oxﬁzQﬂle(nyl ﬂﬂdp_iorié}:e To
cycl opropane acetic acid (Bi oﬁgﬁggs%gka&%o%%{'g‘ﬁ%%$ )(959%02%5““"98%‘
288) (60 ngy, OTHFrwas pdded T sndtiondd, md o 4).98 mmol) 8§ veoindemparatuved
butyllithium oJafhight. OTSe réadtion weHqendlaidivitle siasratald INH4C1 sohéioh] C

041 mro)13h Ll vk A cadeacied with RIOAE 12 okl misclhe rgeniceirngs . o
m xture dropwi seere idréedriover Nagfi34 sind ewaparatél éo difnessr Thehresidifecwas
extractad v t hEErEGUE pY' Ak B AARrRbh dibbing itk 968 CHADI Aone to
. give 0.39 g of a major isomer and 0.10 g of a minor isomer.
Major: 1H NMR (CD3COCD3)d 0.65 - 1.00.(m, 9 H), 1.05 (s, 3H), 1.18 (m,
20 1H), 1.40 (m, 2H), 1.75 (m, 1H), 1.80 (s, 3H), 2.00 (m, 2H), 2.28 (m, 1H), 2.7
(m, 1H), 8.02 (m, 1H), 4.70 (m, 1H), 4.80 (m, 1H), 7.08 - 7.25 (m, 8H), 7.4 -
7.55 (m, 5H), 7.62 (m, 1H), 7.82 - 8.02 (m, 5H), 8.35 (d, 1H), Minor: 0.60 -
1.00 (m, 6H), 1.2 (m, 7H), 1.3 - 1.45 (m, 2H), 1.68 (s, 3H), 1.8 - 1.9 (m, 2H),
2.04 (m, 1H), 2.15 - 2.25 (m, 1H), 2.65 - 2.75 (m, 1H), 2.92 - 3.0 (m, 1H), 4.78
25 -4.90 (m, 2H), 7.09 - 7.3 (m, 8H), 7.4 - 7.65 (m, 5H), 7.75 - 8.05 (m, 6H), 8.35
(4, 1H). .

Step 7 (S, R or S) 8-Phenylmenthyl-2-(3-[3-(2-(7-chloro-2 quinolyl-
30 (E)-ethenyl)phenyl]-3-methanesulfonate)-2-hydroxy-2-phenyl propionate

To the major isomer of the alcohol carbinol ester from
Step 6 (0.3 g, 0.41 mmol) in 1:1 toluene/CHZCN (2.5 mL) was added

Hinig's base (75 ml, 0.43 mmol). The reaction mixture was cooled to -
40-C and methanesulfonyl chloride (33 ml, 0.43 mmol) was added
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Zg Na2SO4 and evaporated to dryness. The residue was purified by flash
chr omat ogr vEhy using 1:1 hexane: EtOAc, adding 1% AcOH to gi \(1},%;}8& ny
6’“3@9

of the tit|VWO2#AP30nd. ‘Terr]H NMR (CD[err] cOCD{err]) d

4H), 0.6 - 0.96 (m 5H), 1.10 - 1.25 (m 7H), 1.28 - 1.45 (m 1H), -
1.62 (s, 3H), 1.75 - 1.90 (m 1H), 2.09 - 2.20 (m 25 1H), 2.25 - 2.36 (m
1H), 2.40 - 2.52 (m 2H), 2.60 (s. 2H)'265-284(m2H) 4.02 (t,

1H), 4.75 (m 1H), 7.09 (m 11H), 7.35 - 7.55 (3 H, 7.75 -
8.05 (m 4H), (B'oﬁﬁmsei The)temperatug syasgraised gg'agal)lglrly to -36000 over a period

S)-1-10(1- [ 3- (f(4- o Orfackish &ﬁﬁ*‘tﬁﬁé’{av)as{cﬁienc%@deéj"ﬁﬂ&iﬁggﬁ%ﬁlﬂl}ated

ol 2 S 85 RS AN ttmgued with iOAS (3 mL). Tho orgapi,
car bi nol est efextrauts Steap dhédaﬂer@{azSQ& anﬁcﬂv)aporated tmdlsmass( e title was

added 1N Lj 480 niL 48 I | ut
heat ed at $ef| ?‘H%’rndstg‘é é’b%so L 'arﬁ% &égt‘lﬂ" SQI—%@ ] ?of(turgﬁ\:?z
m,

nL) and aceti dERNMR 6ZD8COCRANd 65 20198 (m, 9H), 1.0 (S 1.25-1.45
- 32- 843997
PCT/ US98/ 04603 6§? QH) ki % %mE}g&t gg (In]‘lL 1H)rr%e420r 2asrﬁ (cmeyt{r) azc?s 2\/\2?(5 | ed
| ](c)?/er hNaZSO4 ﬁrﬂﬂ) t295 ead)ﬁ)ﬁm’éﬂ),;‘bﬁ [ @m, HpeS. gét:dué) Weldd pirds (mg8
as chr K &id then
2/ 1/ 0. 25 '%{% Q%@??K/gg—fh'??e?r@@ gl?{[/{ ngssf\s/g rrgsé(gn Qtﬂgrgt?% (deSIch)rrpound
whi ch was18 further purified by an HPLC Novapak col umm, nonitoring at 350

nm wi t h Bddegassed THFRA Math) und@ON2 wesiaddedgl {mercaptgmasthyhllt i t | e
ST tm 7y, eveloprapane aeotispeid {Biporganic M CAbh: Lhubfs, (thos e). 288 -
7.35 (m 1H), 288)860 mg50.410mnbol). Ald)thig selmtian, copded tp, -iée@i wa.wpddmso -
7.98 (m 3H), ﬁﬁ?%ﬁé}ﬁgn}g%&}%%gﬁ éﬁjgbmgl) 5. temperai{lﬁ%rv]rg:s Miged@a38tes3) d

12.3, 12.3. 1
125.8. 12615, 1fos 39 minates. Thenﬁhfzcruéenz%%eg?aﬂihemg usfﬁgpgo 33 g,

%91%7 %30133 o}gi gl%,olﬁals%ok?e'il th déddssed THF @ mIAGvas addédd To thé4ehetidd. 1,
Jerr]S: 616. f:gm%qﬁ?pav%gﬁl%gé @ux)e vryaé 8 iarlrgd atf(? rCCo[v rmlé_l'{ter'i‘llg N
EXAMPLE 3 reaction was quenched with saturated NH4CI solution (2 mL) and

extracted with EtOAc (2 mL). The organic extracts were dried over
20 Na9SO4 and evaporated to dryness. The residue was purified by flash

chromatography using 1:1 hexane: EtOAc, adding 1% AcOH to give 138

mg of the title compound.
1H NMR (CD3COCD3) d 0.3 - 0.58 (m, 4H), 0.6 - 0.96 (m, 5H), 1.10 - 1.25

(m, TH), 1.28 - 1.45 (m, 1H), 1.62 (s, 3H), 1.75 - 1.90 (m, 1H), 2.09 - 2.20 (m,

25 1H), 2.25 - 2.36 (m, 1H), 2.40 - 2.52 (m, 2H), 2.60 (s, 2H), 2.65 - 2.84 (m, 2H),
4.02 (t, 1H), 4.75 (m, 1H), 7.09 (m, 11H), 7.35 - 7.55 (3H), 7.62 (m, 1H), 7.75 -
8.05 (m, 4H), 8.35 (d, 1H).

Step 8 (R, R or S)-1-[((1-[3-(2-(7-chloro-2-quinolinyl)-{E}-
30 ethenyl)phenyl]-3-(2-(2-hydroxy-2-propionic acid)phenyl)-
propyl)thio)methyllcyclopropane acetic acid
To the carbinol ester from Step 7 (138 mg, 0. 16 mmol)
in EtOH (500 mL) was added 1N LiOH (480 mL, 0.48 mmol) solution. The

reaction mixture was heated at reflux for 3 days, quenched with
35 saturated NH4Cl solution (2 mL) and acetic acid 30 mL), and extracted
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20 (R, Ror

S)-1-[ ((1- who §813d070 chl or o- 2- qui nol i nyl ) - (E) - et henyl ) phenyl ] - 3PCRASIB/04609
hydr oxy- 2- propi oni ¢ aci d) phenyl ) - propyl )t hi o) met hyl ] cycl opropane acetic
acid 25 Mnor I|soner Step 1 (S, Ror 9

8- Phenyl nent hyl -2-(3-[3-(2-(7-chloro-2 quinol yl -

(E) - et henyl) phenyl ] - 3- met hanesul f onat e) - 2- hydr oxy- 2-phenyl propionate
To the m nor ' Ferle’ &HbéQJveENQ@S‘:@ Zandt €p
6 (0.5 g, éﬁﬂﬂ‘??s@ ?%EE Iuene{%r—ir{ierr tré‘c%% é

Huni g' s base (e&ﬁ'@onhted)t@érym@s) Thee'esuhtﬂ WS mﬁedémﬂgs . cool ed to
-40[err] C Th%ﬁrﬂﬁi:ﬁ:é?‘?é}blﬁf AiYh #DICHOls/ VMEOH as 8luéntnfirst) thes 2/1/0.25 added

el ot of Ihﬁ CHRShEL RN Sbingbb 1R atthr G R P e iR yes
- 33- 131919;1Qied }% an HPLC Novapak column, monitoring at 350 nm,

5 ﬁ?gs’TﬁiGS%wh.&o 20- LY e o B AT B L R . 0

dryness to gi weompéund. title conpound which was used as such in the next

st ep. 1H ﬂg’W 39116@3( 637?& (4)}1) awg (d- 31{)(,52 16H2‘72L(1327H)

1.45 (m 2

T T 2 ron 6 160, 4 b3, LEDE 02 .26 (lirSEi S0 505 (8 7 5% B0
t, 1 05 Y/ 6 5

(lH) |7_|)83ﬁ? 8(8}5’ t‘(ﬂnf %(@?95775 (Jlisﬁ) 7.80 QT%S%%ggﬂsIs)e%O%EH(E’ %ﬂ)8n§)3atc}gder
N2 was added X )rercaptomet hyl)-1- 10 cycl opropane acetic acid (Bi oorganic

Med. Chem LetX3p NMBIED3COCEDS) 4323, 12. 3 PAR8, 27.6991/8y 39(2,@.5789.5, 50.4,

S SO oA Bon B8] e BSEa B, 1o RS BT B0 18

Then the crudel2%2y130.e, 13102; 136:3135.:80187.05 137. 5915599141 7, 144563490 )

di ssol ved1$ dﬁﬁ;ﬁfﬁ I—t .6 mL) was added to the reaction 15 m xture
dropw se. “The %\ 1 rr at rr ni N
was quenched HRMSLF f"}'§3%§3%‘]t:ﬁﬂrqd§$ %ig%%@gfoun%ﬁlgﬁﬁgg
with EtOAc (2 nL). The organlc extracts were dried over Na[err] SO err]
and evaporated to dryness. The residue was purified by flash

chromat ogr aphy using 1:1 hexane: EtOAc, adding 1% AcCH to give 200

E LE 3

20 : _
(R, R or S)-1-[((1-[3-(2-(7-chloro-2-quinolinyl)-(E)-ethenyl)phenyl}-3-(2-(2-
hydroxy-2-propionic ac1d)phenyl)—propyl)th10)methyl]cyclopropane acetic
acid

25 Minor Isomer

Step 1 (S, R or S) 8-Phenylmenthyl-2-(3-[3-(2-(7 -chloro-2 quinolyl-
(E)-ethenyl)phenyl]-3?methanesulfonate) 2-hydroxy-2-phenyl propionate
To the minor isomer of the alcohol carbinol ester from
30 Example 2, Step 6 (0.5 g, 0.68 mmol) in 1:1 toluene/CH3CN (4.0 mL) was
added Hiinig’s base (125 ml, 0.68 mmol). The reaction mixture was
cooled to -400cC. Then methanesulfonyl chloride (55 ml, 0.71 mmol) was
added dropwise. The temperature was raised gradually to -30-C over a
period of 1 h. The reaction mixture was quenched by adding a saturated
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f th e itle corrpound [err]H NVMR (CD3COCD3) d 0.3 - 0.58 (m

1.10 - 1.25 7H), 1.28 - 1.45
%}’ 1.90 (m  1H), 2.09 - (2.mzo (H)m 1H), %gjs”’ggﬁg%

ng
0 -
2 (s, 3
1H),240-252(m 2H), 2.60 (s, 2H), 2.65 - 2.84 (m 2H) 4.02 _
(t, 1H), 4.75 (m 1H), 7.09 (m 11H), 7.35 - 7.55 (3H), 7.62 (m 1H), 7.75
- 25 8.05 (m 4H) 8.35 (d, 1H). Step 2 - (R Ror

S)-1-[((21-]3- é chl oro-2-quinolinyl)-(E)-

et henyl ) phenyl (QQ3 solutjen 63 mb) pndpxinactedowithplitOnic)(3 ®d.). The organic
propyl )t hio) n%g(?y W?O g{vté

car bi nol ester r%d%géféggm}@@ggeﬁ %th efwsaporated to gr&e%%@) et

added 1N Li O—lt(t‘le)(comgmmd?whm:hhn)as;usw|asrﬁucThm the nexgatepon -ni xture vvas
heated at ref |1HNMR@IUQ®@CE3'P@W wgsh(m 9H)sm)t(sa31qd Neber1 46l(m, 2H),

| 2 .
soLutron (g M o at5! 1% Go. 110,598 (m, 155, % S50 00 i 27 2.85 (m,

PCT/ Uﬁggls %iGOQH) 2.95 - 3.061 (i) 4TLDAE6S 2 4115 (mTII_B 5.803(6] THYXT. OSCt’ﬁszﬁ? 8y, ed
over a evap ri

a5 e SRR s ¢ 0 o R Cr R BE LB )
2/ 1/ 0. 25 CHC [err]/MeOH/ NH err] OH, . giving 80 ng of the title conpound
which was 5 ’fd*&éi&‘sfseHUI‘HF }‘1%-%}[)< W%¥%§f?1(%a§9§bﬁﬂ§ﬂpﬁ at 350

nm with 80 -7 20 - O- AcOHto glve t he
title 10corgyolepttopane ac&#ﬂcralvm (BitiorganeoMebderChamd I@tt;rs 0995, »(3) 48B3~

1.78 (d, 3H), 2?8%)6(99 1%g 0.69 A ‘1‘70 ghlS&QOQétlé)h c dté Qg ﬁddZ%oz -
;' 33 E&n ft?) buty lthlvngé%le,@ 6 mmol)( s“—thtsmpﬁ vhs rais -8eoC

HRVS (FAB) m #og80anthiites. Qflesn ik eradémheydatd fro@i@h&%&ﬂ udsostesh (0.55 g
616. 19269.

| sol t
of 1 [((1[3- (5% mmaPtissaivediindeansesd THE LA MY wre sidedte e 5 fagcéi‘oﬁ"”
hydr oxy- 21 pr ophixtizce aropivises nfhepmiptuiret was stizirbd i5t- 0¢€l oprmight: e
acid from hungRabiibg was quenched with saturated NH4Cl solution (2 mL) and

extracted with EtOAc (2 mL). The organic extracts were dried over

Na2S04 and evaporated to dryness. The residue was purified by flash

chromatography using 1:1 hexane: EtOAc, adding 1% AcOH to give 200
20 mg of the title compound.

- IH NMR (CD3COCD3) d 0.3 - 0.58 (m, 4H), 0.6 - 0. 96 (m, 5H), 1.10-1.25

(m, 7H), 1.28 - 1.45 (m, 1H), 1.62 (s, 3H), 1.75 - 1.90 (m, 1H), 2.09 - 2.20 (m,

1H), 2.25 - 2.36 (m, 1H), 2.40 - 2.52 (m, 2H), 2.60 (s, 2H), 2.65 - 2.84 (m, 2H),

4.02 (t, 1H), 4.75 (m, 1H), 7.09 (m, 11H), 7.35 - 7.55 (3H), 7.62 (m, 1H), 7.75 -
25 8.05(m, 4H), 8.35(d, 1H).

(0]
. 6

20

4H) ,
1.6
(m

Step 2 (R, R or S)-1-{((1-[3-(2-(7-chloro-2-quinolinyl)-(E)-
ethenyl)phenyl]-3-(2-(2-hydroxy-2-propionic acid)phenyl)-
30 propyDthio)methyllcyclopropane acetic acid
To the carbinol ester from Step 7 (200 mg, 0.23 mmol) in
EtOH (500 mL) was added 1N LiOH (700 mL, 0.70 mmol) solution. The

reaction mixture was heated at reflux for 3 days, quenched with
saturated NHACI solution (2 mL) and acetic acid (30 mL), and extracted
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To healthy subjects were adm nistered a single oral dose of 20 50 ngy

- nont el ukastyg9gksygpal ter an overnight fast (3 subjects) or 5 Bepusosnodsod el
a fatty nean (3 subjects). Bile was collected through an oro-

gast roduodenal tube placed near the anpulla of vater, from2-8 hr or 8-12 -
hr postdose. Two hours before the end of the coll ection procedure

chol ecystokinin C-term nal octapeptide was adm ni st ered I nt ravenousl y 25

Subj ect e wer o T RORAIB BT T P SRS rERaHIrg ovaF Neafipu.ana
were stored atevaiﬁ@atdtl tdlarylﬁéég U’Mhb're@ﬂhie’ﬁﬂa% pmﬁealﬂy ﬂaghyses wer e

] ol Sy gl 88 ) CHRGMeOR o st Do TS

-qh-l)

anal yzed dire

X 250 mm eI ut@Hy(HBMEOHMHQQHW giving 80 mgrﬁ egﬁitdsmmpoum@mms%wes 45%

acet oni tr| | 4504 O/
acetonit r| e [ n:gg%% 1‘?@%&‘6 Pmﬁu g\g %%Q/o (;95%
acetonitrile iR 5@120 O(%W%i |IBS ditle ¢ | o

conmpound el ut edm@bogRgut 53 mn. as
- 35-

hoy US98/ 0460 (CREgQEPa el B 7o ED I8 (34538 c%f'rﬁm%z {1, SB),
obt ai ned was 3.05 (ig AH), £i02(ty3HNI7.02Z0F, mwaﬁ)mspspas&ngqmm 38- §.58 250

LTSRN N Rt R R AT R T

retention 5 tiHE of the title conpound under these conditions was about 15

mn. The WRI\&S‘{'FP@)%B&C&éJé’d%r%H@M@Fedwqgmlm%ﬂﬁ&%l@om@ ent
W th t hose obtained froman authentic sanple of the title conpound
EXAMPLE 4

15 _
Isolation of 1-[((1-[3-(2-(7-chloro-2-quinolinyl)-(E)-ethenyl)phenyl]-3-(2-(2-
hydroxy-2-propionic acld)phenyl)propyl)thm)methyl]-cyclopropane acetic
acid from human bile _

To healthy subjects were admmlstered a single oral dose of

20 50 mg montelukast sodium after an overnight fast (3 subjects) or 5 hr
after a fatty mean (3 subjects). Bile was collected through an oro-
gastroduodenal tube placed near the ampulla of vater, from 2-8 hr or 8-12
hr postdose. Two hours before the end of the collection procedure
cholecystokinin C-terminal octapeptide was administered intravenously

25  to stimulate gall bladder contractions and hence enhance the bile flow.
Subjects were fasted throughout the collection procedure. All samples
were stored at -70°C in the dark until analysis, and all analyses were
performed under amber light conditions. _ |

Bile samples were analyzed directly after centrifugation

30 using a Beckman C18 column (4.6 x 250 mm) eluted at 1.1 ml/min with
linear gradients from 35% to 45% acetonitrile in 1 mM ammonium
acetate, pH 3.5 in 5 min, 45% to 55% acetonitrile in 35 min, 55% to 87%
acetonitrile in 20 min, 87% to 95% acetonitrile in 0.3 min. Under these
HPLC conditions, the title compound eluted at about 53 min. as
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- 36- -~ WD 98/ 39970 _
PCT/ US98/ 04609 VWHAT IS CLAI MED | S: .
compound of YORERPhul a _ pirusodineos

diastereomeric mixture. The title compound thus obtained was
repurified using a Zorbax-XDB Eclipse C8 column (4.6 x 250 mm), eluted
with a 15-min linear gradient from 28% acetonitrile and 28% methanol
in water to 47% acetonitrile and 47% methanol in water. The retention

5 time of the title compound under these conditions was about 15 min. The
NMR and MS spectra of the repurified compound were consistent with
those obtained from an authentic sample of the title compound.
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[err] 5 and the individual optical isoners thereof, or a

phar maceut ivgélohs9970 accept abl e derivative thereof. 10 PCT/US98/04608.

An isolated and purified conpound of Claiml substantially free of

ot her netabolic products of nontel ukast so ' 3. A -
phar maceutical conposition conprising a TH{Sh@H@p@% %Féﬂl y effective
amount of a conpound of Caim1 and a 15 | phar rﬁﬁPéAGED:aI |y Jaccept abl e

carrier. T IS CLAIME D gse of a therapeuticalTy eTTective anmount
of a compound 0 ' ; 8!1' I N the manuf act ure. of a medi canment to prevent

the actions of |eukotriene in a mammal. i n need of such tyj
5. Use of a therapeutigall yAeJJ[@ﬁ(t,M@ oIfrthenforaiula conpound Immnﬂ“"'ﬁﬁ"‘”",
1 for the manufacture of a nedicanent to treat or revent asthma all en

or inflammation in a nmanmal in need of such treate

6. A process for the preparation of a conpo @tﬁl

conpri ses: a) reacting a co of fornmula 1
- 37- WD 98/ 39970 PCT/ U’§98/ 04609

1 which

5
and the individual optical isomers thereof, or a pharmaceutically
acceptable derivative thereof.
10 2. An isolated and purified compound of Claim 1

substantially free of other metabolic products of montelukast sodium.

3. A pharmaceutical composition comprising a
thereapeutically effective amount of a compound of Claim 1 and a
15 pharmaceutically acceptable carrier.

4. A method of preventing the actions of leukotriene in a
mammal comprising administering to said mammal in need of such
treatment a therapeutically effective amount of a compound of Claim 1.

20
5. A method for the treatment or prevention of asthma,
allergies or inflammation in a mammal comprising administering to
said mammal in need of such treatment a therapeutically effective
amount of a compound of Claim 1.
25

6. A process for the preparation of a compound of Claim
1 which comprises:
a) reacting a compound of formula 1

heet Has Been Replaceq -37-

Ll

"




[err] wherein Ris |lower alkyl wth dinethylsulfoxide and an

el ectrophile to provide a conpo a 2;
COOR [ SVP98/39970 PCT/UPR/04609" -

u
. - 2

reacting a compound of fon “ﬂ“‘““u““l\“‘ar nitrate and a base

to provide the conpound of\ ml s x 7. A process for the

preparation of the individual ¢ ‘di Sstereoners of .a conpound of Cdaiml

whi ch conpri ses: (a) separating a diastereoneric mxture of a
conpound of formula 7: 15 wher ei NnCRORS
8- phenyl nent hyl ; -3 WD 93/ 39970

PCT/ US98/ 04609

|-~

wherein R is lower alkyl with dimethylsulfoxide and an
electrophile to provide a compound of formula 2;

5
COOR
2

b) reacting a compound of formula 2 with silver nitrate
and a base to provide the compound of Claim 1.

10 |
7. A process for the preparation of the individual

diastereomers of a compound of Claim 1 which comprises:

(a) separating a diastereomeric mixture of a compound of
formula 7:

15




(b) reacting an individual diastereoner with met hanesul f onyl
chloride towme¥3®e0t he correspondi ng nmesyl at e; pPCT/US98/04609

(c) reacting the nmesylate fromstep (b) with the dianion of 5

1- mer capt onet hyl cycl opr opaneacetic acid to provide a conmpound -
- of formula 8: [err] (d) renoving the 8-phenyl nent hyl

. group to provide a conmpound of Claim1. 10

- (b) reacting an individual diastereomer with
.methanesulfonyl chloride to provide the corresponding
mesylate; |
(c) reacting the mesylate from step (b) with the dianion of

5 1-mercaptomethylcyclopropaneaceti?:“acid to provide a
compound of formula 8:

(d) removing the 8-phenylmenthyl group to provide a
compound of Claim 1.
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