13 DEC 2005 *166166* WO 03/ 000684 PCT/ US02/ 21113 SUBSTI TUTED NAPHTHYL
| NDOLE DERI VATI VES AS | NHI BI TORS OF PLASM NOGEN ACTI VATOR | NHI BDEORygsYPE- 1

.{PAI-1) This invention relates tom!"mmlmﬂmmmr ion' and utility of
substituted naphthyl 5 indole de inhibitors of plasm nogen

activator inhibitor-1 (PAI-1), and assélyer apeuti c conpositions for treating

conditions resulting fromfibrinolytic disorders such as deep vein

t hr onbosi sy@oshoeggsonary heart di sease, and pul nonary fi bpesusz28m6 to

processes for their preparation. 10 Background of Invention Plasnm nogen

activator inhibitor-1 (PAl-1) is a major regulatory conponent of the
pl asmi nogen-pl asmin system PAlI-1 is the principal physiologic inhibitor of

both tissue ty

pl asm nogen acti %ﬁ%g@%ﬁﬁ \E@%ré‘g(éﬁggﬁi S\%?b&@gﬁ%/ﬁé-lgehave- been
associ at ed with thr onPloASMINOGEN ACTB&\TOR;IIM-HBE’@R)?Y%EW ifRAl-Bxperi ment s
(Krishnamurti, Blood, 69, 798 (1987); Reilly, Arteriosclerosis and

Thr onbosi s, 11 1276 (1991); Carneliet, Journal of Cinical Investigation,
92, 2756 (1993)) &hig I&\ranmrtéﬁlate%tmmee@n(mgwmanqtuUblrty 9bisylestititedgnaphtiyl  1994;

Aznar , Hagm%%' &r@étlvegzla% ihHiSiRd b PI‘Q‘EHnQQéW a&ﬁé’tbf ﬁ‘mlhlbﬁé‘ru @niah, fn‘&' as

activity 20 resulted in pronotion of endogenous lysis and
reper fusi on {Eraafie comepsitions den th@fonqtppg f@i@tﬁ!g)fr 0'11@9" Inolygie (s9rders on 85,

305, (1992)) suéH Qé/aé@ﬁvé.ﬁ\ﬂabmb@eﬁs affborbndi\Healldfeakts &id ipiiphdna st Rfodig
di seases of womfn such af? Bﬁgiéé%stlc ovary syndrone (Nordt, Journal of
§ 8

clinical End8BY {HRIPERHYES [39% 85, 4, 1563 (2000)) and bone | oss
i nduced by estrogen deficiency (Daci, Journal of Bone and 25 M neral

Research,1 15,8, 1 0(, ogo. . Accordi ngly, agents that inhibit PAI -1 would
be of wuti Pltya—r-hg-rieg-h—ﬁa'—gé%%itions originating fromfibrinolytic disorder

such as deep vein thronbosis, coronary heart disease, pulnonary enbolism

pol ycystic ovary %ﬁ%‘ﬁﬁjﬁo &k act@%@{) }%n}!@ ?f%(l@rﬁﬁ’s@ ﬁ?ﬁb@ﬁ{r‘tﬁw ggh%]rh”of’d

i ndol es and benzi azo es 0 . , Wwhi em cal
i nhi bi tors ofhevplpsBingIgshRiasstinIsygeePahk jantes prigeieH pPaysiologic lnhlbltor of both-

tissue type plasminogen activator (tPA) and urokinase type plasminogen activator

15  (uPA). Elevated plasma levels of PAI-1 have been associated with thrombotic events
as indicated by animal experiments (Krishnamurti, Blood, 69, 798 (1987); Reilly,
Arteriosclerosis and Thrombosis, 11, 1276 (1991); Carmeliet, Journal of Clinical
Investigation, 92, 2756 (1993)) and clinical studies (Rocha, Fibrinolysis, 8, 294, 1894,
Aznar, Haemostasis 24, 243 (1994)). Antibody neutralization of PAl-1 activity

20 resulted in promotion of endogenous thrombolysis and reperfusion (Biemond,
Circulation, 91, 1175 (1995); Levi, Circulation 85, 305, (1992)). Elevated levels of
PAl-1 have also been implicated in diseases of women such as polycystic ovary
syndrome (Nordt, Journal of clinical Endocrinology and Metabolism, 85, 4, 1563
(2000)) and bone loss induced by estrogen deficiency (Daci, Journal of Bone and

25 Mineral Research, 15, 8, 1510 (2000)). Accordingly, agents that inhibit PAI-1 would
be of utility in treating conditions originating from fibrinolytic disorder such as deep
vein thrombosis, coronary heart disease, pulmonary embolism, polycystic ovary
syndrome, etc.

30 WO 98/08818 discloses substituted indoles and benzimidazoles of Formulas
I, 11, & Il which are chemical inhibitors of various phospholipase enzymes (such as
PLA;) useful in the treatment of inflammation.
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PLA2) useful in the treatnent of inflammtion. 1 *G00002* DEﬁS@%SZMgD
03/ 000634 PCT/US02/21113 R2 >-RR B, Ra R- N (n 3 R~ R3 R5

96/ 21656 di scl oses conpounds of Formula |I.which are useful for treating or
preventing obesity, breast cancer, osteoporosis, endonetriosis,

car di ovascwa@isoobsseli sease and prostatic disease. mlIn addition, the
utilities of the current invention are different. EP 0 655C %@2(4H3 Lilly
and Conpany) relates to 5,6 fused ring bicyclic 10 conpounds i nclusive of
i ndol es, benzofurans, and benzot hi ophenes corresponding to the general
Formula | as platel et aggregation inhibitors. 13 DEC 2005 WO 03/ 000684

PCT/US02/ 21113 B (La) Xdio Xy (RUN X5\ X3R2 2 X1 (La) '--A-
’ >—R2 ’\B
o @ @
Ry \
Rj
1))

C[ ”f]

R1

WO 96/21656 discloses compounds of Formula | which are useful for treating

or preventing obesity, breast cancer, osteoporosis, endometriosis, cardiovascular
S5 disease and prostatic disease.

G

In addition, the utilities of the current invention are different.

EP 0 655 439 (Eli Lilly and Company) relates to 5,6 fused ring bicyclic
compounds inclusive of indoles, benzofurans, and benzothiophenes corresponding to
the general Formula | as platelet aggregation inhibitors.

10



YX7 (R2) m WD 95/ 10513 (Pfizer, Inc.) discloses substituted i ndolfi
benzof urans, and benzthi ophenes of Formula | as estrogen agonis qfvﬁl
are useful for treating 5 syndrones and di seases caused by estrogen
defi ci ency. DE— Z1-G m WD 94/ 26738 and EP 0 512 570 (Fujisawa

Phar maceuti cal ., Ltd.) disclose the preparation of substi tut ed indol es,
benzof ura enzt hi ophenes (Fornula |) 10 which pos hi bitory
activity 388|0?(Q®6§CAT (chol esterol acyltransferase enzyr;tg s g?e usef ul

for the prevention and/or treatnent of hyperchol esterol em a,

hyper|ipi dem a, atherosclerosis or diseases caused thereby. 1G R 2 X R5
RI-HN-CG-N-CH2-A L | -R4 R3 M 15 US 5, 151, 435 di scl oses substituted !md
azol o/ benzi m dazol o- I ndol es andB_di hydroi ndol es of Formula I which are
useful as angiotensin Il ant agoru_)ts in the treatment of hypertension. 31
3 DEC 2005 WO 03/000684 PCT/ US02/ 3!.0(1.,3 41®)R09 di scl oses i ndol e-,

benzof uran-, and benzot hi ophene- ¥gtit ai Dﬁ3£tg/|/| poxygenase-i nhi biting

conpounds (Forrmula 1) as well as_pro- drugs these 5 conpounds haV|ng
net abolically cleavabl e groups. K& BIPﬁLQ” of Invention
Xz
(Ro)m
)

WO 95/10513 (Pfizer, Inc.) discloses substituted indoles, benzofurans, and
benzthiophenes of Formula | as estrogen agonists which are useful for treating
5 syndromes and diseases caused by estrogen deficiency.

D—E—Z-G
_A
B* i
g I&
R™ ~z7 X
D

WO 94/26738 and EP 0 512 570 (Fujisawa Pharmaceutical Co., Lid.) disclose

the preparation of substituted indoles, benzofurans, and benzthiophenes (Formula 1)

10  which possess an inhibitory activity against ACAT (cholesterol acyltransferase

enzyme) and are useful for the prevention and/or treatment of hypercholesterolemia,
hyperlipidemia, atherosclerosis or diseases caused thereby.

OR
R HNP:I{IZCH A(X | \/‘55
1 2 ||_/ /—R4
Rs
1))

15
US 5,151,435 discloses substituted imidazolo/benzimidazolo-indoles and
dihydroindoles of Formula | which are useful as angiotensin Il antagonists in the
treatment of hypertension.



O n C Rl 10 This invention conprises conpounds of Formul a

| wherein: R, R2, R3, and R4 are each, independently, hydroééhDEﬁl
.1-3 carbons, cycloal kyl of 3-5 carbon atons, -CH2-cycloal kyl of 3-5 carbon
.atonms, al kanoyl of 1-3 15 carbons, hal ogen, hydroxy, aryl optionally
substituted wwth froml to 3 groups independently selected from RS,

per f | uor oaMyés/wbssi- 3 car bons, al koxy of 1-3 carbons, }CﬁngC 2005 WO
03/ 000684 PCT/ US02/ 21113 anino, al kyl amino of 1-3 car bons $3313ni no of
1- 3 carbons, perfluoroal koxy of 1-3 carbons; R5 is hydrogen, al kyl of 1-6
carbons, perfluoroal kyl of 1-6 carbons, aryl substituted with R6r al kanoyl

2)n

of 1-6 carbons, aroyl optionally substituted wwth froml1l to 5 3 groups
selected fromRs; R6 is hyd g kyl gof 1-6 carbons, alkylaryl, benzyl
substituted with R8, alkan gg 1>_Ear bons, aroyl optionally substituted
with from1l to 3 groups l y—sel ected fromR8i R7 is hydrogen,

al kyl of 1-6 carbons, alkylary , a yI
1 to 3 groups independently sel ect

opt

ﬁ’omally substituted with 10 from
l ; nis an integer of 0-6; Ais
H, PO3H2, tetronic acid,

etc.; R8 is hydrogen, alkyl of 1-3 c a’cycl oal ky¥ of 3-5 carbons,
-CH2- 15 cycl oal kyl of 3-5 carbon aRQns, W -3 carbons, hal ogen,
hydr oxy, %

YA YEN

Ri2
Ry

EP 0 416 609 discloses indole-, benzofuran-, and benzothiophene-containing
lipoxygenase-inhibiting compounds (Formula 1) as well as pro-drugs of these
5 compounds having metabolically cleavable groups.

Description of Invention

10 " This invention comprises compounds of Formula I

wherein:
Ri1, Rz, Ry, and R4 are each, independently, hydrogen, alkyl of 1-3 carbons,
cycloalkyl of 3-5 carbon atoms, -CHz-cycloalkyl of 3-5 carbon atoms, alkanoyl of 1-3
15 carbons, halogen, hydroxy, aryl optionally substituted with from 1 to 3 groups
independently selected from R,, perfluoroalky! of 1-3 carbons, alkoxy of 1-3 carbons,

-4-



perfluoroal kyl of 1-3 carbons, al koxy of 1-3 carbons, am no, Q|¢¥éi' o of
1-3 carbons, dial kylam no of 1-3 carbons, perfluoroal koxy of f carbons;
or a pharmaceutically acceptable salt or ester formthereof. 20 As used
herein, alkyl includes both straight and branched al kyl noieties and

hal ogen i ncludes bromne, chlorine, fluorine, and iodine. Ester fornms of

t he conpounds of this invention include the pharmaceutically acceptable
ester fornmwolososuwsss N the art for the acid groups of For mplcausezabve. 25
These esters include straight chain alkyl esters having from1l to 6 carbon
atons or branched chain al kyl groups containing 3 or 6 carbon atons,

i ncl udi ng methyl, ethyl, propyl, butyl, 2-nethyl propyl and

1, 1-di methyl et h

S, l ful
s e O oM SR 15 e
ester form ha&srbohg fornula - COORO wherein RO is selected fromthe
f I 1 3 DECR0 / 9RA6 0 1
() TR15 wner o n ro Ry ORGR SRYOH) 18 Cartbiseirbabalyl of 18 ethihe raﬁw :
hydr ogen, al l@ybstttﬁted wéhrRa.Jalkaaomf tarcsthenatanem optmnylly Salbstﬁuteobwmffcmﬂtion

atons, aryl alakybyfseldciii@nt R; 12 carbon atons; heteroaryl or
al kyl heteroarK‘?{— ‘ﬂerel n the heteroar% ring is bound by an alkyl 5 chain
éa

of from1 to 6 cafedh hyereaen. b ieg 1t rﬁP'é%eﬂW@@"e%ﬁ”@V' substitated fwithhBe,

conpounds heramaﬂoym@rl yae csmbnémroyll bpticha) %&bs@chte%mh Kiydm e &P gréups Co
branched al kyl est rs, benz%?%%bers etc. 10 Acid mmc or mnetics which

are incl uded ”?dr‘?pf’ nif% pelpcte of this invention, as noted in the
definition of A ®evBydregen| aikyllcfnley/cdrbers|grylahE arypbstionBIGesbE ekl withs ef ul

car boxy! '16 a?rom NO”E% gcr%ugsf inggprg%;[dtiarﬁﬁy sléf:'a%yé@ frio% éabe art, such as

n is an integer of 0-6;

A is COOH, or an acid mimic such as tetraazole, SOzH, PO3H,, tetronic acid,
etc.;

Rs is hydrogen, alkyl of 1-3 carbons, cycloalkkyl of 3-5 carbons, -CH,-

15  cycloalkyl of 3-5 carbon atoms, alkanoyl of 1-3 carbons, halogen, hydroxy,

perfluoroalkyl of 1-3 carbons, alkoxy of 1-3 carbons, amino, alkylamino of 1-3
carbons, dialkylamino of 1-3 carbons, perfluoroalkoxy of 1-3 carbons;
or a pharmaceutically acceptable salt or ester form thereof.

20 As used herein, alkyl includes both straight and branched alkyl moieties and
halogen includes bromine, chlorine, fluorine, and iodine.

Ester forms of the compounds of this invention include the pharmaceutically
acceptable ester forms known in the art for the acid groups of Formula |, above.
25 These esters include straight chain alkyl esters having from 1 to 6 carbon atoms or
branched chain alkyl groups containing 3 or 6 carbon atoms, including methyl, ethyl,
propyl, butyl, 2-methylpropyl and 1,1-dimethylethyl esters. Other non-limiting
examples of esters useful with this invention include those wherein A is a carboxylic
acid and the ester form has the formula =COOR; wherein Ry is selected from the

30 formulae:



‘those described in R Silverman, The Organic Chenistry of Drug Pgspeth z605d
Drug Action, Academc Press (1992), the contents of which are incorporated
herein by 15 reference. Non-limting exanples of these acid mmcs include
such as tetrazole, SO3H, PO3H2, tetronic acid, etc., or groups havi ng thel
formulae: HOO O 1111 P-OH L-P-OH 310EtNH2 OCHO or -IS -N I . O R13
wher ei n Rlwoio3/066k8L6 al kyl, C2-C6 al kenyl, C3-C6 cycl oal ky&/P?OC[‘ﬁgldﬁ I
cycloal kyl), 20 C3-C6 cycl oal kenyl, -CH2-(C3-C6 cycl oal keny i onal y
substituted aryl or heteroaryl 6 1 3 DEC 2005 WO 03/000684 PCT/US02/21113
groups or optionally substituted -Cl-C6 al kyl-aryl or -Cl-.C6 _

al kyl -heteroaryl, with the aryl and heteroaryl groups and their opt i onal
substitution as defined herein. Al kyl, as used hereinGrefers to an _

al i phati c hydrocar bonsthai n@nd |nqi1§rgt oyl 5 str ght nd branched chai ns

e.g. of 1 to 6 carb (o) et il , opy/,RhsopropyI,
n-butyl, isobutyl, Sec-b tyI tif butyl, n-pentyl, opentw neo- pentyl,
n- hexyl, and i sohexyl . I ogen hal i de &' halo- refers to\iodine, bronine,
chlorine and fluorine. L%Ed herein, "aryl" refers I3, an unsat ur at ed
aromati c carbocyclic gr oup of :

(1) 2)

wherein Rq, R0, Rys and Ry are independently selected from hydrogen, alkyl of from
1 to 10 carbon atoms, aryl of 6 to 12 carbon atoms, arylalky! of from 6 to 12 carbon

atoms; heteroaryl or alkylheteroaryl wherein the heteroaryl ring is bound by an alkyl
5 chain of from 1 to 6 carbon atoms.

Among the preferred ester forms of the compounds herein include but not
limited to C,-Cs alkyl esters, C3-Cg branched alkyl esters, benzyl esters, etc.

10 Acid mimic or mimetics which are included in the acidic groups of this
invention, as noted in the definiton of A, above, particularly include the
pharmaceutically useful carboxylic acid mimics or mimetics known in the art, such as .
those described in R. Silverman, The Organic Chemistry of Drug Design and Drug
Action, Academic Press (1992), the contents of which are incorporated herein by

15 reference. Non-limiting examples of these acid mimics include -such as tetrazole,
SO;3H, POsH,, tetronic acid, etc., or groups having the formulae:

/

, OEt NH, -

OH
o)
T | o« =L
K N
o o] Rz °
wherein Rys is C4-Cg alkyl, C,-Cq alkenyl, C3-Cq cycloalkyl, -CHx-(C5-Cs cycloalkyl),
20  C;-Ce cycloalkenyl, -CHy-(C3-Cq cycloalkenyl), optionally substituted aryl or heteroaryl



from6 to 14 carbon atons having a single ring (e.g., phenyl) gr3 ﬂg#t' | e
condensed (fused) rings (e.g., naphthyl or anthryl). Preferred ary 2'g:?"}’oups
include phenyl, naphthyl and the |ike. As used herein, "heteroaryl' refers
to a nmonocyclic or bicyclic aromatic group of from1l to 9 carbon atons and
1 to 4 heteroatons independently 15 selected from oxygen, nitrogen and
sulfur within at least one ring (if there is nore than one ring). Such
het er oar yl werneu@ssican have a single ring, such as pyridybcTiupitrioisyl or

furyl groups, or nultiple condensed rings, such as indolyl, indolizinyl,
benzof uranyl or benzothi enyl groups. Preferred heteroaryls include pyridyl,
pyrrolyl and furyl. It wll be understood that the definitions of aryl and

het er oar yl refer oyl
groups descr |gf58u(fs ofreogtlénallb ﬁbstt Q;?escf @P?WPS bﬁaar‘&ﬂet%ro?gﬁ“ﬁl oﬁéf or the
aryl or het erasdepd heterwans grobps mdihelsqdhnglrsobspj@toans dpfnnedrmrellry be
substituted with from1l to 5 substituents independently selected fromthe

group consi sting of acyloxy, hydroxy, acyl, formyl, 25 alkyl of 1 to 6
carbon atons, al kel @ used hewinctafesd o an Gishatia wdregarben chrik gnd inshidean

atons, al Isvnysltra@fu and B’raﬁcﬁé@réﬂglﬂs @tgorm t§ %béa%&ntat@rﬂs 3Ly hs metlSkirylted

al koxy substituted al kenyl, substituted i/ am no, am no subst I tuted
by one or twr%nykyfropr@yb@dy%flsq% SseCiylyb tt?& ybdhpe&%rfﬁopeam MEaPgnty,

acyl am no, azi-gyl, @@ Mdhel @'.alo?bﬁ [ nlide ohingal kewey t@fiodined Bromihd) dhicking bon
at ons, substltgt ed. t hi oal koxy of from1l to 6 carbon 30 atons, and:

tri hal omet hyl@" 8 t uents on the al kyl, al kenyl, al kynyl, thi oal koxy and
al koxy groups nentioned above include hal ogens CN, OH, and am no groups.

e o b & P8 By PR O AP Ll A oS Bt e Rl
03/ 000684 PCTifdos6 29 21m®0|ﬁ>lammlmg|a:amglqna@@@t alhﬂnal)gahmglpbfcoo@emedmds of
this inventi Qfeh g@“ﬁﬁd ¥ |, ndptRAi & Qrft@%’ PHfdIredSa IZ @Qp?rm&dd&ybﬁéﬁyﬂo

groups, can b Fom organi c and’ i norgani c for exa
acetic, propinerheyl anddpe like. e,°~iStU|S?‘é herejsy t"?ﬁ*?f@afyls (Riem e é‘ maneRyic or bGY‘H'ﬁI eic,

mal oni ¢, Mandpbhstic §MBlY 6f fretiNBlg Garbdhy oA NG ©.4 hteicalohRThdepeRBGEphOT i C,
15 selected from oxygen, nitrogen and sulfur ‘within at least one ring (if there is more
than one ring). Such heteroaryl groups can have a single ring, such as pyridyl,
pyrrolyl or furyl groups, or multiple condensed rings, such as indolyl, indolizinyl,
benzofuranyl or benzothienyl groups. Preferred heteroaryls include pyridyl, pyrrolyl
and furyl. It will be understood that the definitions of aryl and heteroaryl also refer to
20 those portions of any aroyl or heteroaroyl groups described herein.

Unless otherwise limited by the definition for the aryl or heteroaryl groups
herein, such groups can optionally be substituted with from 1 to 5 substituents
independently selected from the group consisting of acyloxy, hydroxy, acyl, formyl,

25 alkyl of 1 to 6 carbon atoms, alkoxy of 1 to 6 carbon atoms, alkenyi of 2 to 6 carbon
atoms, alkynyl of 2 to 6 carbon atoms, substituted alkyl, substituted alkoxy,
substituted alkenyl, substituted alkynyl, amino, amino substituted by one or two alkyl
groups of from 1 to 6 carbon atoms, aminoacyl, acylamino, azido, cyano, halo, nitro,
thioalkoxy of from 1 to 6 carbon atoms, substituted thicalkoxy of from 1 to 6 carbon

30 atoms, and trihalomethyl. Substituents on the alkyl, alkenyl, alkynyl, thioalkoxy and
élkoxy groups mentioned above include halogens, CN, OH, and amino groups.
Preferred substituents on the aryl groups herein include alkyl, alkoxy, halo, cyano,
nitro, trihalomethyl, and thioalkoxy.



nitric, sulfuric, methanesul fonic, napthal enesul fonic, benzenesul fonic,

t ol uene- sul fonic, canphorsulfonic, and simlarly known accept ade)Eu:Mg
Salts nay also be forned fromorganic and inorgani c bases, preferably

al kali metal salts, for exanple, sodium Ilithium or potassium 10 O her
useful salt fornms of these conpounds include those fornmed with

phar maceutW@a3/ogesdccept abl e i norgani ¢ and organi ¢ bases Ig,&gmg ' %e art.
Salt forns prepared using inorganic bases include hydroxi carbonat es
or bicarbonates of the therapeutically acceptable alkali netals or

al kaline earth nethals, 15 such as sodi um potassi um mnagnesi um cal ci um and
the Iike. Acceptable organic bases include am nes, such as benzyl zm ne,
nono-, di- and tr| aI kyl am nes, preferably those havi ng al kyl groups of

from1 to 6 carboR %ﬂ@ﬁ%lﬂ'c#bfr@cgmteblersalﬁ f d:om;tcmmas 6BIhROAVEMiSHTBontaiHiAY S

met hyl am ne, a Basie by agncﬂ h m ne d| et hyl am ne,
triethyl am nz m)EJ b di - eas dﬁc{@ltﬂwhano grouﬁé c\é’ﬂlab Jorsgffam aﬁgé"'&IWI ene 20
di ani nes con'f‘grgﬁp'ﬁéciﬁ'ﬁ bee’@”Ef%ﬁ B6eticapionionics act, aitrid) extane tsoydine ddhans, ne;

| s@t umaleied nelorlid) Sa4 &
F%gl :ng ng urmar ol i |onﬂ(i:tﬂ lg%«?;geef% gﬁ%lga %ﬁg]ra E‘ﬁqulat\dezhﬂg?p rdg@rﬁgﬁghgoﬁ%ﬂg q(?ms

N-al kyl and r'ﬁycﬁu al angsuliopiss j Rapthaleneswionis, Neenzehgduiforie, phallére and
N ( 2- hyr oxy esufghiy,- c;an'p[ﬂ!brsdlfdi\‘ﬁc 2Rt sintify Hhé\en ! S0 be
formed, such ﬁ? oti%rﬁ%l % %{Edr su% yas ZSa%rag’%%&l ?AI{S%MS&L
al kyl - al kanof) or me CLRRNYE 3 IRIBAYE Pasese Preferably gikati mem!tsagts fomaxaoptehanol
fornms, and cspdlung lﬁimnmnpmtasalhm forms, such as N-nethyl pyridinium
N net hyI +d\- (2- hydr oxyet hyl ) - nor phol i ni um N, N-di - met hyl mor phol i ni um
N-nmehtyl - N- (2- hydroxyet hyl ) - nmor phol i ni um or N, N-di met hyl - pi peri di ni um
salt forms. Thesdthen tsefflosats fanms dﬁetmsemﬁﬁbdumd melddbethasd frmeaORRPUNd(S)
of Fornul a Iphaifadatfch ounds of this

n §éeEptatld); b bl op n%’?ﬁesng'ﬁ\”f’d iR afoi 88 and

i nventi on mgy_cont ain an asy mret 11 ¢ Carbol &
some of the 'CYpRIRRRIeSHT ”f'ﬁg s'”Pm?@mlmemmcwet hydroxides, OlcarbBndtés Do 2005 .

WO 03/ 000684idatbibhitaeaf tiblAsrapeutically acceptable alkali metals or alkaline earth methals,
15 such as sodium potassium, magnesium, calcium and the like. Acceptable organic
bases include amines, such as benzylzmine, mono-, di- and trialkylamines,
preferably those having alkyl groups of from 1 to 6 carbon atoms, more preferably 1
to 3 carbon atoms, such as methylamine, dimethylamine, trimethylamine, ethylamine,
diethylamine, triethylamine, mono-, di-, and triethanolamine. Also useful are alkylene
20 diamines containing up to 6 carbon atoms, such as hexamethylenédiamine; cyclic
saturated or unsaturated bases containing up to 6 carbon atoms, including
pyrrolidine, peperidine, morpholine, piperazine and their N-alkyl and N-hydroxyalky!
derivatives, such as N-methyl-morpholine and N-(2-hyroxyethyl)-piperidine, or
pyridine. Quatemary salts may also be formed, such as tetralkyl forms, such as
25 tetramethyl forms, alkyl-alkanol forms, such as methyl-triethanol or trimethyl-
monoethanol forms, and cyclic ammonium salt forms, such as N-methylpyridinium,
N-methyI-N-(2-hydroxyethyl)—morpholinium. N,N-di-methylmorpholinium, N-mehtyl-N-
(2-hydroxyethyl)-morpholinium, or N,N-dimethyl-piperidinium salt forms. These sait
forms may be prepared using the acidic compound(s) of Formula | and procedures

30  known in the art.

The compounds of this invention may contain an asymmetric carbon atom or
sulfoxide moiety and some of the compounds of this invention may contain one or



nore asymmetric centers and may thus give rise to optical isonmers and

di astereoners. Wile shown w thout respect to stereochem stry HﬂEiO[)g@JI&g
the present invention includes such optical isomers and di astereoners S
well as the racem c and resolved, enantionerically pure Rand S

stereoi soners; as well as other 5 m xtures of the R and S stereoi soners and
pharmaceutical ly acceptable salts thereof. It is further recogni zed that

t aut oner sWEfIOMESL| ai med conpounds may exist. The cl ai PETIUSOI/ AL
application, either for the title conpounds or internediates, are 10

i ntended to enbrace both of the tautoners, as well as m xtures of the two.
The conpounds of the present invention are inhibitors of the serine

protease inpbdi ta@ymaéiraclcema@ anhe ﬁmager@mr@vélsr@seultol tiche idohied Nt or

prophyl axis of those processes which involve the production and/or action

of PAI-1. Trﬂﬂstef?ﬂ'@e@onW&b%aEOViFSWBIPOLtf H%Sﬂeﬁ\/@nﬁt?fSH@ea?*%Wu@é?wu ajlnthene
treat ment orprededy @ivehtish mélu@wsua;ﬁtdpnam depeinel and duadteaéwﬁw dEaléll éélﬁ\eand

cardi ovascul ar_di se such condi revent

Chr obot o d9uTiG 308 SoN Al el TCaboHISs §f i este S RamBit et pel Seirar

di sease. SThesigtucaspduinel R aind &l sterediserhers éray pharmiabedtically tbseptibie ssits
process(es) thé gxpl ving the thronbotic and prothronbotic states which

i nclude, but™are"not limted 20 to, formation of atherosclerotic plaques,
venous and arterial thronbosis, nyocardial ischema, atrial fibrillation,

deep vein thro”bq{stsfurtﬁe‘?E}%%Hgg%%oﬂ}aﬂM {F?%f tH%LﬁléTRQ ro:)ﬁm BL%Q’F?%S

cerebral thrombosis C CO cat1ons o er
joint repl actheesleims inrbis maplicatien.aithar foér{h%llﬂ%é‘@mmﬁéﬁ or I'R@E@d@tﬁﬁpémds are

al so  usgf ulinfeRddd BaMBASLeL PSR RIRARS, 8d Wil b nﬂtur@@%ﬂt‘héw fromatrial
fibrillation. 25 The conpounds of the invention may also be used in the

treatnment of di seases associated with extracellular matri x accunul ati on,
i ncl udi ng, but natheldofripbestis 6the pieBent ifviefichsare inHititoaybfthe BsrineRbteyse

Pl monary < S5REE mAS SRk SparR B el RS PR o,
may al so be m@@dsemwhlblelmoleathmnbdumon amd/orgaetiorcofd¥A |- 1a blug] treasmseouadss oci at ed
W th neo%ngio?Q%'Weﬁtic(nsé\%ms%ﬁﬂ_(m ﬂ'!t?eeltréa(fment or prevention of noninsulin dependent
diabetes mellitus and cardiovascular disease caused by such condition, and
prevention of thrombotic events associated with coronary artery and cerebrovascular
disease. These compounds are also useful for inhibiting the disease process(es)
involving the thrombotic and prothrombotic states which include, but-are not limited
20 to, formation of atherosclerotic plagues, venous and arterial thrombosis, myocardial
ischemia, atrial fibrillation, deep vein thrombosis, coagulation syndromes, puimonary
thrombosis, cerebral thrombosis, thromboembolic complications of surgery (such as
joint replacement), and peripheral arterial occlusion. These compounds are also
useful in treating stroke associated with or resulting from atrial fibrillation.

25
The compounds of the invention may also be used in the treatment of
diseases associated with extracellular matrix accumulation, including, but not limited
to, renal fibrosis, chronic obstructive pulmonary disease, polycystic ovary syndrome,
restenosis, renovascular disease and organ transplant rejection. '
30

The compounds of the invention may also be used in the treatment of
malignancies, and diseases associated with neoangiogenesis (such as diabetic

retinopathy).



retinopathy). -9 13 DEC 2005 WD 03/ 000684 PCT/ US02/ 21113 The con'? unds in
the invention nmay al so be used in conjunction with processes or gﬂ&ﬁbﬂses
dnvol ving maintaining blood vessel patency, including vascular surgery,
vascul ar graft and stent patency, organ, tissue and cell inplantation 5
and transpl antation. The conpounds of the invention may also be used in the
treat nent &0 03M0gd3¢i ner' s di sease. This nethod nay al so beCti&drzaisri zed as
the inhibition of plasm nogen activator by PAI-1 in a mammal, particularly
a human, experiencing or 10 subject to Al zhem er's disease. This nethod may
al so be characterized as a nethod of increasing or normalizing | evels of
pl asmi n concentration in a mammal, particularly those experiencing or

subj ect to Al zheinmer''s di sease. The conpounds of the invention may be used
for the treatnent Tfe cospaymwisoini iheoiwiventiant maynaidoobel uset aipl emjuaction, with

regul ating st 589@5&%&'8 p%%@&!r@é Woﬂrirﬁnq'\airitém ﬁgf\gg&%ivgss@(&%f’eﬁg} | k@kin : trix

proteins. The conpoun the i nventi on mayl e use conj uncti on
with prot eas¥ascHRl $reey.- \@satlai giathgnhhstgnl npteney.i orgara tisgueand ool implantatien apy
(HAART) fof they @shshlaftignt of diseases which orginate fromfibrinolytic
i npai rment and hyper- coagulability of H V-1 infected patients receiving
such therapy. The conpounds of the invention may be used for the treatnent

% di abet i cOI nePh{'ﬂW}CBMp&iﬂﬁsr&nﬂhb igl/éﬂti}zsﬁidr%?ﬁ%fs@Cb?t&éd%tme ﬁl‘é@{hﬁé?@fﬁ_f hy. 25

e COo ounds, or ., nventi . use rea cancer, septlcem a,

obesi t;rP i nsuﬁ?helv‘sgﬁ gisgase, Ofﬁﬁdngthaff aﬁw%ggé&é@gteg'a%aaéhep@&biﬂagioé,

ijrrpr ovi ng COﬂeﬁhiabg@ﬂadﬂicvlﬂﬁﬁS]‘{ 23-3 in téeﬁé?ﬁklhél\/pérﬁull@;fyhﬂh?@aﬁ,@(p?r{?n@rng\ﬁasC;J| ar
| Sease, er.t ensl gn e nti a, eo I OSI S a 1T1S,, S na, ar

fLrrase: VPSR AdeRgPPaiie. SRETBREEIRE Aid bt thibkBtred e dimpnod

treating, pr eafémdreasingoor moemaliziigrigvelpofeirsess cawentatioh e a aerines qairticularly

Al zhei mer’ s di, 88856008 GPRUBRE 0 ARRERPE Wdase.

The compounds of the invention ‘may be used for the treatment of
16  myelofibrosis with myeloid metaplasia by regulating stromal cell hyperplasia and
increases in extracellular matrix proteins.

The compounds of the invention may also be used in conjunction with

protease inhibitor-containing highly active antiretroviral therapy (HAART) for the

20 treatment of diseases which orginate from fibrinolytic impairment and hyper-
coagulability of HIV-1 infected patients receiving such therapy.

The compounds of the invention may be used for the treatment of diabetic
nephropathy and renal dialysis associated with nephropathy.
25 |
The compounds of the invention may be used to treat cancer, septicemia,
obesity, insulin resistance, proliferative diseases such as psoriasis, improving
coagulation homeostasis, cerebrovascular diseases, microvascular disease,
hypertension, dementia, osteoporosis, arthritis, asthma, heart failure, arrhythmia,
30 angina, and as a hormone replacement agent, treating, preventing or reversing
progressioh of atherosclerosis, Alzheimer's disease, osteoporosis, osteopenia;
reducing inflammatory markers, reducing C-reactive protein, or preventing or treating

low grade vascular inflammation, stroke, dementia, coronary heart disease, primary

-10 -



reducing inflammatory nmarkers, reducing C-reactive protein, or preventing
or treating |ow grade vascular inflammuation, stroke, denentia, éb3dE£rlma
‘heart disease, primary -10 13 DEC 2005 WO 03/ 000684 PCT/ US02/ 21113 and
secondary prevention of nyocardial infarction, stable and unstabl e angina,
primary prevention of coronary events, secondary prevention of

car di ovascWOB000s§ent s, peri pheral vascul ar di sease, peripghisat2aiieri al

di sease, acute vascul ar syndromes, reducing the risk of undergoing a
nyocardi al revascul ari zation 5 procedure, m crovascul ar di seases such as
nephropathy, neuropathy, retinopathy and nephrotic syndrome, hypertension,

Type | and 2 aﬁdaéb%bﬁ@arﬁrﬁeieﬂhéﬁ et ossase farcrmnp%'fﬁlley GRE LﬁTstable angina,

hyperinsul i nemia, mal ﬁ nant_ | esi ons, premalignant 1esion
gast roi nt est |pH5'1aryrrBTqV§ téﬂ‘l‘c%g"m??%(ﬁé’é?téoﬁ%@n Y REpYentien |0él cauievasgulaand/ or

i nproving  erseithiepérghefalnelstwar, di@é‘éjseawerlﬁlférrﬂsar@nap%fs@QééjVé"cﬁféJ 2Lt seases.

10 The conpoy rgdsom% the,.inventi be use he topi ca appﬁ Cati ons

in wound heap ng Tor r?)‘f’”&?@n{t}i H‘Stsf °gdé‘PP‘"9ﬁ@9 ?h@*y@wﬁ@bﬁesascntatw@on

i nventi on5canr®edwsedmravdshﬂautdneﬁsﬁe@t:choés I rﬁgdhﬁﬂﬁﬁﬁ&oﬁé’uroﬂa'ihyg'r%ﬁﬁ& septic

shock and th e ass ci.at ctions and for 't

treat ment of %B%( @'Héﬁ%s@?%% BY% gian, ﬁggﬁlﬁﬁd didiabgles @andyselalsd disegsesge i n

the fl UId d pheeesglyeespiaci hypeyinsutinethiap patigrednet léﬁg:gfseggt;]érﬂa"hgname |Q§,&fs°eg]t .

conpounds e s ng,the a Sis o 00
Yasorfedifal lﬂQ%ﬂgnéxé}a hl’ﬁ%%ﬁff%% and ¢ é Ifa? Orﬁ%layn?* '%B‘ﬂﬁgt y

chem stry in hospital settlng erm e 1

t her eof . Thee'é‘!?n'iﬁyﬁ'rfti%c‘loﬁ' Qﬂﬁ’@”[ﬁ‘?%aﬁperﬁbmmulend@@asaay al so be used in
conbi natien with prothronbolytic , fibrinolytic and anticoagulant agents.
This invention fugther conprises nethods for treating, preventing,

amel i orating or i B PRIy I gt thedhvantien ray &eiused fesrthe topicdl bpplieations n a

manmal , 25 proehehedling foripréveftidibet.schhifg. et hod(s) each conpri sing
adm nistering to a mammal in need of such treatnent, prevention,

anelioration or inhibition a pharmaceutically or
The compounds in the invention can be used in the treatment of inflammatory

15  diseases, septic shock and the vascular damage associated with infections and for
the treatment of blood and blood products used in dialysis, blood storage in the fluid
phase, especially ex vivo platelet aggregation. The present compounds may also be
added to human plasma during the analysis of blood chemistry in hospital settings to-
determine the fibrinolytic capacity thereof. The compounds in the present invention

20  may also be used in combination with prothrombolytic , fibrinolytic and anticoagulant
agents.

This invention further comprises methods for treating, preventing,

ameliorating or inhibiting each of the maladies mentioned herein in a mammal,

25  preferably in a human, the method(s) each comprising administering to a mammal in

need of such treatment, prevention, amelioration or inhibition a pharmaceutically or

therapeutically effective amount of a compound of this invention, or a
pharmaceutically acceptable salt or ester form thereof.

30 In another aspect, the invention relates to a compound of the invention for
use as a medicament.

-11-



therapeutically effective anmount of a conpound of this invention, gr F_% 2005
phar maceutically acceptable salt or ester formthereof. 30 In anol A
.aspect, the invention relates to a conpound of the invention for use as a
medi canment. 13 DEC 2005 WD 03/ 000684 PCT/ US02/21113 In a further aspect,
the invention relates to the use of a conmpound of the invention in the

pr epar at i olw®@bs3/@dodggdi cament for treatnent of thronbosis o, T;dsg{/%l?gll ytic
inmpairment in a manmal. 5 In a further aspect, the inventi s to
processes for the preparation of a conpound of formula RR3 NI | R6 ~ R4
O (CH2)n C2H (2) wherein R Rl, R2, R3, R4, R5, R6, R7 and n are as
defined in above or a 10 pharmaceutically acceptable salt or ester thereof
conpri si ng hydr ol y8ith§'rihet aspsstiibe étventing fetates laathR3uge~off § coRpourofOheCH2) n
15 wherein X inger@dh iFOHal pEBBtIGIOIR1R @Pc\%ﬂ, wWheh &l ' | ect ed
fromCl to Cr,_ al kyl., ?:%?to C8 alliyrln), e%zﬁy ropt |tr§%ﬁall %%hrérﬁgésfﬁls 9t ed
with one or n@(’@c"ﬁﬁlcdﬁ'ﬁé'ri R pERPely " sel ect ed from Cl-Ce al kyl ,

5 In a further aspect, the invention relates to processes for the preparation of a
compound of formula

Rs
\/\]
\0—(CH2)I’1
\>—COZH
Ry

(2)
wherein R,”Ry, Rz Rs, Ry, Rs, Re, R; and n are as defined in above or a
10 pharmaceutically a;ceptable salt or ester thereof '

comprising hydrolysing a compound of the formula

15 wherein X is CN, COHalogen, COOR;,, CONR3R14 wherein

Ri2 is selected from C, to Cs alkyl, CO(C,; to Cg alkyl), benzyl optionally
substituted with one or more groups independently selected from C4-Ce alkyl,
Cy-Ce alkoxy, phenyl, halogen, trifluoromethyl and triflucromethoxy, and

-12-



‘Cl- Ce al koxy, phenyl, hal ogen, trifluoromethyl and trifl uoronethoxy3 DEGAZ005
-12 1 3 DEC 2005 WO 03/000684 PCT/ US02/ 21113 phenyl optionally substituted
MW th one or nore groups independently selected from Cl-C6 al kyl, C1-C6

al koxy, phenyl, halogen, trifluoronethyl and trifluoronethoxy; 5 R13 and
R14 are inde endently selected fromC, to C6 alkyl, Cl to C6 al koxy,
hydrogen,“’@@?’@i’@"o C6 al kyl), benzyl optionally subst i t BEEYS¥ 2 H3one or
nore groups independently selected from Cl-C6 al kyl, Cl-C6 al koxy, phenyl,
hal ogen, trifluoronethyl and trifl uoromethoxy, and phenyl optionally
substituted with one or nore groups independently selected from Cl-C6

al kyl, 10 C1-C6 ﬁérWPZS uonalﬂﬁih‘.t‘)ktitut'éélvﬂg%ﬂe of Friofd é@ﬁ%&éb\éhde?ﬁﬂgselected
trifluoromnethoxy; eﬁ(y{%\ﬁoconvertl ng a conpound

phar naceuti cal | yﬁ%’c |8KYhs Cefs 6’F°’ﬂas@“e§&1‘d| halegens drifuorqrestads andr 15
(c) resolving antifsomedetioxyi xt ure of conpounds of fornmula (2) to isolate an
enantionmer of a conpound of formula (2) or a phar rraceuti cal | y acceptabl e

o oo SR e Bt iy SRR oS b R el SR e
O(CH2)n N (3) whdrogem (R)(CRir CMKyIRﬁenﬂﬂopRﬁalle&ﬂdtaﬂ w@th ®nasr aefré ned
above or a phar ngeuti Gallddenty selected from Ci-Cq alkyl, Ci-Cs alkoxy, phenyl,
haldgen, trifluoromethyl and trifluoromethoxy, and phenyl optionally
substituted with one or more groups independently selected from C,-Cg alkyl,
10 C1-C_s alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy;
or
(b) converting a compound of formula (2) to a pharmaceutically acceptable ester
or base addition salt thereof;
or
15 (c) resolving an isomeric mixture of compounds of formula (2) to isolate an
enantiomer of a compound of formula (2) or a pharmaceutically acceptable salt or
ester thereof,

In a further aspect, the invention relates to processes for the preparation of a
20 compound of formula

N/

©)
wherein R, Ry, Rz, Rs, R4, Rs, Rs and n are as defined above or a pharmaceutically
acceptable salt thereof

25

-13-



acceptable salt thereof 25 -13 1 3 DEC 2005 WO 03/000684 PCT/ US é%&lﬁm
conprising reacting a conpound of the formula |l R4 O (CH2)n with an azl de;
5 or (b) converting a conpound of formula (3) to a pharmaceutically.
acceptabl e base addition salt thereof; or (c) resolving an isoneric

m xture of conpounds of forrmula (3) to isolate an 10 enantioner of a
conpound C{& fo%fg%da (3) or a pharnaceutically acceptable salt thereof. The
conmpounds i resent invention may al so be used to tREAVUSOARDIES

i ncluding, but not limted to, breast and ovarian cancer, and as imnmagi ng
agents for the 15 identification of netastatic cancers. It wll be
understood that a pharnmaceutically or therapeutically effective anount of
a conpound heomprisimgdeattingtaocaipodn® bnthe &frmufae@ conpound in question which
will sufficiently inhibit the serine protease inhibitor PAI-1 in the manmal
in need 20 thereof tgo a _suffici entgextent to provi de a desirable

i nprovenent in the c I esti.on or provide sufficient inhibition
of the serine protease{ PAI-1 to prevent, inhibit or limt the
onset of the physiol qgi for the mal agy or condition in question.
25 In a preferred enboli ment j i R4 is hydrogen, alkyl of 16

carbons, perfluoroal kyl of 1- substituted with R8, al kanoyl
of 1-6 -14
R4 O—(CHy)n
=N
Ry

with an azide;
5 or
(b) converting a compound of formula (3) to a pharmaceutically acceptable base
addition salt thereof;
or
(c) resolving an isomeric mixture of compounds of formula (3) to isolate an

10  enantiomer of a compound of formula (3) or a pharmaceutically acceptable salt
thereof. '

The compounds of the present invention may also be used to treat cancer
including, but not limited to, breast and ovarian cancer, and as imaging agents for the
15  identification of metastatic cancers.

It will be understood that a pharmaceutically or therapeutically effective
amount of a compound herein refers to an amount of the compound in question
which will sufficiently inhibit the serine protease inhibitor PAI-1in the mammal in need

20 thereof to a sufficient extent to provide a desirable improvement in the condition in
question or provide sufficient inhibition of the serine protease inhibitor PAI-1 to
prevent, inhibit or limit the onset of the physiological basis for the malady or condition
in question.

25 In a preferred embodiment of the invention, R, is hydrogen, alkyl of 16
carbons, perfluoroalkyl of 1-6 carbons, aryl substituted with Rs, alkanoyl of 1-6

-14 -



1 3 DEC 2005 WD 03/000684 PCT/US02/21113 carbons or aroyl op&mlms
substituted with froml to 3 groups independently sel ected In a
further preferred enbodi nent of the invention R, is hydrogen. 5 1n a
further pref erred enbodi nent of the invention R2 is hydrogen. In a further
pref erred"@AHMP&tent of the invention R3 is bronine or RGBUSEan1I3 10 In a
further preferred enbodi nent of the invention R4 is hydrogen. In a further
preferred enbodi nent of the invention R5 is pentyl. In a further preferred
enbodi nent of the invention R6 is selected frombenzyl, 15 nethyl, acyl,

(2-trifluor @%br'i&’d)r)ab@m6Mlon§l%u6é‘trt@t@HWh ¥BRNEZY3 grblﬁbs%t{]g:';eﬁmql Qélgét%’i red

enbodi nent e invention i s hydrogen. pre erre
enbodi nment e invention n =0. 20 1In a further preferred enbodi nent of
t he |nvent|on A IS CIEFior tetrazole. A subset of the conmpounds of this

i nvention are thgs CH2 >---A | R7 25 wherein R,
R2, R3, R4, R5, P& “‘%‘Fr PE efFFdr %%W%Péﬁ‘w‘)aa‘fanﬁeds BYstse2en. or a
pharmacetically acceptable salt thereof. -15 113 DEC 2005 WO 03/ 000684
PCT/ US02/ 21113 el of th eferred ounds of this
i nvention corrprﬁggg["{t%ggre?&ﬁavrnrpjjdf ggﬁ}‘rﬁlnvsnt,cm FT?Z' e9eR:
In a further preferred embodiment of the invention R; is bromine or hydrogen.
10 In a further preferred embodiment of the invention R, is hydrogen.

In a further preferred embodiment of the invention Rs is pentyl.

In a further preferred embodiment of the invention Rg is selected from benzyl,
15 methyl, acyl, (2-trifluoromethyl)benzyl and (4-'butyl)benzyl.

In a further preferred embodiment of the invention Ry is hydrogen.
In a further preferred embodiment of the invention n = 0.
20

In a further preferred embodiment of the invention A is CO,H or tetrazole.

A subset of the compounds of this invention are those of the Formula I:

2§ wherein Ry, Rz, Rs, Ry, Rs, Re, Ry, A, n, and Rs are as defined above, or a
pharmaceutically acceptable salt thereof.

-15-



5 Rl, R2, and R3, are each, independently, hydrogen, alkyl of 1§B§ éi,o?&
cycl oal kyl of 3-5 carbons, al kanoyl of 1-3 carbons, hal ogen, hyd 35 aryF
optionally substituted with from1 to 3 groups independently selected from
R6i  perfluoroal kyl of 1-3 carbons, al koxy of 1-3 carbons, am no,

al kyl ani no‘V&OWi’Q!’%‘ carbons, dial kyl anino of 1-3 carbons pecTakeydiigr oup,
per fl uoroal koxy of 1-3 10 carbons; R4 is hydrogen, alkyl of 1-6 carbons,
perfluoroal kyl of 1-6 carbons, aryl substituted wth R6r al kanoyl of 1-6
carbons, aroyl optionally substituted with from1 to 3 groups

i nd dent | | ectuettied ) f iorLe :
alkylaryl . bég;lngﬁof%;@};gf? et s ohiSiehortcoiEb e
cte

i ndependent |y se m R6, al kanoyl of 1-6 carbons, aroyl substituted
with Re; Ais COOH or tetraazess Rs hydrogen, al kyl of 1-3 carbons,

cycl oal kyl of 3-5 carbons, -£ pyei(oa kyl of 3-5 carbons, al kanoyl of 1-3
car bons, hal ogen, hydroxy, Rf 1-3 20 carbons, al koxy of 1-3
carbons, am no, al kyl am no 1- orgl kyl am no of 1-3 carbons,
per fl uoroal koxy of 1-3 carbons; ically acceptable salt or
ester formthereof. Anong the speﬁsfi C < »ed\&orrpounds of this

i nvention are: 25 1-Benzyl-3-pentyl-2-[6-(1 .

H-t etraazol - 5-yl met hoxy) - 2-naphthyl]-1 HindBse or a pharmaceutically
acceptable salt thereof; -16 1 3 DEC 20@5 WD 03/ 000684 PCT/ US02/ 21113

6- (1- Benzyl -3-pentyl -1 Hindol-2-yl)-1 “brono-2-naphthyl 1

H-t et raazol - ¥heteiret hyl et her or 1-Benzyl -2-[5-bronp-6-(1

b recodt] <SR e BB R BRI By o peepe
H t.et raazol - 5- yi né6hexPPos2- alkaroyhyf | -3 darbamdplhelogen,ahydroxy, aryl optionally
* substituted with from 1 to 3 groups independently selected from R,
perfluoroalkyl of 1-3 carbons, alkoxy of 1-3 carbons, amino, alkylamino of 1-3
carbons, dialkylamino of 1-3 carbons per alkyl group, perfluoroalkoxy of 1-3
10 carbpns;
R; is hydroéen, alkyl of 1-8 carbons, perfluoroalky! of 1-6 carbons, aryl substituted

with Re, alkanoyl of 1-6 carbons, aroyl optionally substituted with from 1 to 3
groups independently selected from R,

Rs is hydrogen, alkyl of 1-6 carbons, alk'ylaryl, benzyl optionally substituted with from
15 1 to 3 groups independently selected from R, alkanoyl of 1-6 carbons, aroyl
substituted with Rg;
A is COOH or tetraazole;

Rs Is hydrogen, alkyl of 1-3 carbons, cycloalkyl of 3-5 carbons, -CH,-cycloalkyl of 3-5
carbons, alkanoyl of 1-3 carbons, halogen, hydroxy, perflucroalkyl of 1-3
T 20 carbons, alkoxy of 1-3 carbons, amino, alkylamino of 1-3 carbons,
dialkylamino of 1-3 carbons, perfluoroalkoxy of 1-3 carbons;
or a pharmaceutically acceptable salt or ester form thereof.

Among the specifically preferred compounds of this invention are:
25

1-Benzyl-3-pentyl-2-[6-(1 H-tetraazol-5-ylmethoxy)-2-naphthyi]-1H-indole or a
pharmaceutically acceptable salt thereof:

-16 -



pharmaceutically acceptable salt thereof; 2-[5-Brono-6-(1 13 DEC
Ht etraazol - 5-yl net hoxy) - 2- napht hyl ] - 1- net hyl - 3-pentyl -1 H-i ndol e or fgﬁi
~-Bronp-6-(1 -nmethyl-3-pentyl-1 Hindol-2-yl)-2-naphthyl 1 '
Htetraazol -5-yl nmethyl ether or a pharmaceutically acceptable salt

t hereof; 1-Acetyl-3-pentyl-2-[6-(1 Htetraazol -5-yl methoxy)-2-naphthyl]-1
Hindole or a pharmaceutically acceptable salt thereof; 15

1- Acet yl -\Rop¥edosssno- 6- (1 H-tetraazol - 5-yl net hoxy) - 2- napR€RY$G228L1pent y| - 1
Hindole or a pharmaceutically acceptable salt thereof; 3-Pentyl-2-[6-(1
H tetraazol - 5-yl net hoxy) - 2-napht hyl ] -1-[2-(trifl uoronet hyl)benzyl]-1 H 20
i ndol e or a pharnaceutically acceptable salt thereof; 2-[5-Bronp-6-(1

Ht et raazol - 5-yl net hoxy) - 2- napht hyl ] -3-pentyl -1-[2-(trifl uoromethyl)-
benzyl]-1 Hindole or a pharmaceutically acc R}aﬁle salﬁ tpere?f' 25

1- (4- t er t - BUC{IHBRARYA-petyi Bripdal-2a) lgbrprio-2-naphthyl 1H-tetraazol-5-yimethyl ether

H-t et r aazol -g-1y8dmeyIopsyhrordo-Bamhtdisklol-b-yinethewl)-2-naphthyl]-phpartpeidpintole al | y

acceptable salt thereof; 2-[5-Bronmo-6-(1 :
H- t efr aazol -BAPNREYHERY allbg"lr?gﬁtﬁg"ﬁf?ﬁt ﬁ'fge(oﬂ' tert-butyl benzyl)-3-pentyl- 1

H i ndol esor a pharmaceutically acceptable salt thereof; 30

& ohar macout VAV PaRP R e S B e L BRI 03 Ooosad.
- PCT/ US02/ 21 Jpharridnestidatly ecieptahledel therdnfs t he conposition and utility of

Substituted Naphthyl Indole Derivatives of Formula I, | wherein: 5 R,
R2, R3, R4 are independently one or nore groups selected from hédrogen,

al kyl, cycl cal5kBromof-{ birtelyaazokmylmgthexy)Rrarrmiyll-1apethyl-3pandt-i Fiindote L1y |
perfluorgy  4.Bromo-6-(1-methyl-3-pentyl-1H-indol-2-yl)-2-naphthyl 1H-tetraazol-5-ylmethyl ether

or a pharmaceutically acceptable salt thereof;

1-Acetyl-3-pentyl-2-[6-(1H-tetraazol-5-yimethoxy)-2-naphthyl]-1H-indole or a
pharmaceutically acceptable salt thereof, '

15
1-Acetyl-2-[5-bromo-6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-3-pentyl-1H-indole or a
pharmaceutically acceptable salt thereof;

3-Pentyl-2-[6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl}-1-[2-(trifluoromethyl)benzyi]-1H-
20 indole or a pharmaceutically acceptable salt thereof;

2-[5-Bromo-8-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-3-pentyl-1-[2-(trifluoromethyl)-
benzyl]-1H-indole or a pharmaceutically acceptable salt thereof;

25  1-(4-tert-Butylbenzyl)-3-pentyi-2-[6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-1H-indole
or a pharmaceutically acceptable salt thereof;

2-[5-Bromo-6-(1 H-tetraazol-5-yimethoxy)-2-naphthyi]-1-(4-tert-butylbenzyl)-3-pentyl-
1H-indole or a pharmaceutically acceptable salt thereof;

30
{{1-Bromo-6-(1-methyl-3-pentyl-1H-indol-2-yl)-2-naphthyljoxy}acetic acid or a
pharmaceutically acceptable salt thereof.

-17 -



‘al kyl, al koxy, amino, alkyl anino, dialkylanino, perfluoroal koxy, 1@0'58 005
hydr ogen, al kyl of 1-6 carbon atons, perfluoroal kyl, aryl, substitute

aryl, alkanoyl, aroyl, 10 Rg is a group selected from hydrogen, alkyl,
al kylaryl, benzyl, substituted benzyl, 15 al kanoyl, aroyl, R7 is a group
sel ected from hydrogen, al kyl, alkylaryl, aryl, substituted aryl, n is an

i nt eger of ‘g-G Ais COON, or an acid mmc such as tetraazol e, SC3H,
PO3H2i tetr ﬂioé’o%‘{’é’Fd, etc. Process of the Invention The comaawess;¢f the
present invention can for exanple be prepared according to the follow ng
reacti on schenmes or nodification thereof using readily 20 avail able
starting materials, reagents and conventional synthetic procedures. It is

I ible to nadkie i tiod desrit ' ich i
Chersel ves Sqﬁiﬁng}g@%@;&%&ﬁﬁgﬁﬁﬁ@ﬁ@éﬁ?5%%?@? 31 -6 e Beoripy

medi ci nal chem st. 'ng reaction schenes, Rl, R2, R3, R4, R5,

Re, and R7 are selected fr =, gr aRips defined above. 25 In Schene |,

met hoxy- napht hal dehydes (1) \\re poryerted to ketones 2 in a two step

process. The first part uti es/ G \gnar d chenpstry to obtain an

| ntermedi ate -18 13 DEC 20057WD O Jn@!"‘ 02/ 21113 al cohol which is
o1 e

converted to the ketone via oxidath on porating PCC or WMn02. Conpounds
2 were then subjected to Fisher tyye i ANt heses to generate the
napht hyl indole core structures (3) ust™g eith@r(&Hidnyl hydrazine or an N
aryi hydrazone. In the case where the hydrazone was ed, varied
substitution can be 5 introduced into tie indole frg;’mﬁ)rk; hydr azones can
be generated using a recent procedure from JACS, R,Wagaw, B. H Yang; S
L. Buchwal d. wisSih: 121, 1999, 10251-10263. At this point, the synthetic
strategy n take one of two pathways, A
%a FEu Ez; Rs, Ry are independently one or more groups selected from hydrogen, alkyl,
cycloalkyl, alkanoyl, halogen, hydroxy, aryl, substituted aryl, perfluoro-
alkyl, alkoxy, amino, alkylamino, dialkylamino, perfluoroalkoxy,

Rs is hydrogen, alkyl of 1-6 carbon atoms, perfluoroalkyl, aryl, substituted aryl
alkanoyl, aroyl,

10 Rg is a group selected from hydrogen, alkyl, alkylaryl, benzyl, substituted benzyl
alkanoyl, aroyl,
- Ry is a group selected from hydrogen, alkyl, alkylaryl, aryl, substituted aryl,
n is an integer of 0-6,
_ A is COOH, or an acid mimic such as tetraazole, SO;H, PO3H,, tetronic acid etc
15 o

Process of the Invention

The compounds of the present invention can for example be prepared
according to the following reaction schemes or modification thereof using readily
available starting materials, reagents and conventional synthetic procedures. It is
also possible to make use of variants of these process steps, which in themselves
are known to and well within the preparatory skill of the medicinal chemist. In the

following reaction schemes, Ry, R;, Ry, Ry, Rs, Re, and Ry are selected from the
groups defined above.

20

25

In Scheme |, methoxy-naphthaldehydes (1 ) are converted to ketones 2 in a
two step process. The first part utilizes Grignard chemistry to obtain an Intermediate
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and/or B. In Path A naphthyl indoles 3 are N-alkylated (R6X equalg

hal i de such as nethyl iodide) or Nacylated ((R6)20 equal s anhy rlge such
.as acetic anhydride) 10 to afford internedi ates such as conpounds 4. These
conpounds are denethylated using boron tribrom de to produce naphthols 5.
Compounds 5 are O al kylated using a variety of alkyl halides and cesium
car bonat wo m3/0ewet one to generate the precursor conpourrdIAgor/miihe target
acids (9). The Z group on conpounds 8 is a acid . precursor such as a
carboxylic ester or nitrile which can be converted to the 15 carboxylic
acids or tetraazoles (9) via hydrolysis or tetraazole formation

respecti Ve'a\(eoholAWh@Ih tiLEdRb LI 1AH kBtoh® v%0¢>shﬁat.8n lldéﬁﬁfo%h?tﬂdGDorPﬂhb B al so
starts with_na tg%l i ndol es e i ndol es irs denet%*ated wth

ocont 1 brCATRINGS 2 e ies SHirndp Eiober Vob oah weletes o GhErE e od usi n

a vari ety afaphihkly lindoid icdes stunturee s@Yrastar bithert &n dryl Bygragiiee of cargewer at e
i ndol es 520|%PathAto

once. agai n SYRBTERPUBATS o LDt IR lorBoPR P d 1At Sbsfiiciitst'hs
convertéd tiorddoeed dita theohdae frpoawork; Bydiszopes esn belgbyerdedmsmbeﬂrecém DEC 2005
10,03 00584 UG0S, WA RESBARS) TLalal B Hicoond 21! |
BBr 3, CH2CI25R40253. &tith)is peaT theSeypiietiq sBatsghearetake one of two pathways, A
and/or B. In Path A, naphthyl indoles 3 are N-alkylated (RsX equals alkyl halide such
as methyl iodide) or N-acylated ((Rs).0O equals anhydride such as acetic anhydride)
10 to afford intermediates such as compounds 4. These compounds are demethylated
using boron tribromide to produce naphthols 5. Compounds 5 are O-alkylated using a
variety of alkyl halides and cesium carbonate in acetone to generate the precursor
compounds 8 to the target acids (9). The Z group on compounds 8 is a acid.
precursor such as a carboxylic ester or nitrile which can be converted to the
15  carboxylic acids or tetraazoles (9) via hydrolysis or tetraazole formation respectively.
An alternative route to acids 9 incorporating Path B also starts with naphthyl indoles
3. These indoles are first demethylated with boron tribromide to produce naphthols 6.
Compounds 6 are O-alkylated using a variety of alkyl halides and cesium carbonate
in acetone to generate indoles 7. These compounds are N-alkylated or N-acylated as
20 in Path A to once again afford precursor compounds 8. At this point, Z groups are
converted to the acids of compounds 9 as prevsiously described.
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R, X, KO1-Bu, THE Rs or (R6}20, CSA(cat.) Acid Formation (hydrOL¥ﬂ§@5
conversion to tetraazole, etc.) R4 - O(CH)n ,--A R7 This inve ig SO
provi des pharmaceutical conpositions conprised of substituted naphthyl

i ndol e derivatives (l) either alone or in conbination with 5 excipients
(i.e. pharmaceutically acceptable materials with no pharmacol ogi cal -20 13
DEC 2005 WD 03/000684 PCT/ US02/ 21113 effects). Such conpositions for
treati ng wen@iopesens resulting fromfibrinolytic disorderpcﬁﬂﬁﬂnqﬁ deep vein
t hronbosi s and coronary heart disease, pulnonary fibrosis, etc. Re precise
dosage to be enpl oyed depends upon several factors including 5 the host,
whet her in veterinary nedicine or human nedici ne, the nature and severity
of the condition being treated, the gﬁ%e oﬁ adm ni stration and the
particul ar active substance enpl oyed. e conpounds may be adm ni stered by

any conventional routg, in particular enterally, pref@rably orally in the
formof tablets or capgl I Adnd BESHELB® conp e in the free
form or pharnaceuti c%l b ept abl focs@hé, odd T Or | Qppropriate, for use as

a pharnmaceuti cal, par°t°| cul arRI'y for use I'n the™®rophyhactic or curative
treatment of atherosclerosis and sequel ae (a:s}na pectoris, myocardi al

infarction, arrhythmas, heart failure, kidney f@i'¥®oR stroke, peripheral

arterial occlusion, and rel atg (Ssease stat &s) Nadi séhe MEASUres Will slow

the rate of progress of the dkgse#s statejand assist the body in reversing

the process direction in 15 a“natufay” l m’jér. Any suitable carrier known
N

to the art can be used to prgpare Fhely, 2
PATHA Ry OMe PATHB
ReX, KOt-Bu, DMF \
{ s
y %

or (Rg);0, CSA(cat.) BBr,, CH,Cl,

Ry
R,CHZ(CH,),X, l

Cs,CO,, acetone
Ry 7 Ry
8 13 R
R1 u F A 3
/ f\ _\/\ ' /\J
Ry 0—(CHz)n
R,CHZ(CH,),X, : >—z
R
Cs,C04, acetone m%’%‘é'ﬁ) 7
<4 <R
O—(CH,)n
Acid Formation
(hydrolysis or Z
conversion to R;
tetraazole, efc.)

This invention also provides pharmaceutical compositions comprised of
substituted naphthyl indole derivatives (l) either alone or in combination with
S excipients (i.e. pharmaceutically acceptable materials with no pharmacological
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‘phar maceuti cal conpositions. In such a conposition, the carrier @§§@cm
solid, liquid or mxture of a solid and a liquid. Solid conposition
include powders, tablets 20 and capsules. A solid carrier can be one or
nore substances which may also act as a flavoring agent, |ubricant,
‘'solubilizer, suspending agent, binder, or tablet disintegrant. In powders,
the carrier is a finely divided solid, which is in adm xture wth the

finely diwbpdgsbopsati ve ingredient. In tablets, the activechRgisdignt is
mxed with a carrier having the necessary binding properties 1 n suitable

proportions and conpacted In the 25 shape and size desired. Suitable solid
carriers are nmagnesi um carbonate, nagnesium stearate, talc, sugar,

| act ose, pecti dextrin, starc el.atin, tragacanth, t hyl cell ul ose,
ydr oy ety B} S6R EBmaSRR for AEEHR SRS ERORTH Do PoEnNgt: oRRel g
wax, cocoa busutleas despdveiimitardnitioeis aht capaaty dikan diseaseepil@baarfyrosis, stc. be

enpl oyed with the conpounds of this invention, and the term "conposition”

is 30 intended to include the active ingredient in conbination with an
encapsul ati ng mafféeipa¢cisesdasagotois enployed depehdoopon sdverd fastdneincladingi er s.

o cnment ofhe flod st b Jotehipy, HERKE b nllad BEARRE B8 RIS SIEH |
Sterile |iquiofl theopqneiioni keing rentddudiee Botleof edministratiopearsi hapartievia adtives, -
syrups and qlhithice ehPRy&P RRUMSHRhdd M bt}éﬂg@r%isfa?emgué@g Bhisnpbagd or

suspended in the  pharmaceutically accept e carrier, as sterile
wat er, steri IFe!tgr FaPricud) ederellys rPreferaflyxeraie inothenigfm . of peliets rofisapsylere | i qui d

carrier is ongnfniéteadl ®ripalindaddafbedh tHeriie@%rinp&-prérrH&‘t;%h@cammc&FﬁB@lsads are
suffici e%l y .sol ubl e thﬁ?’qtéa{?: be dissolved directly in normal saline with
b

or withodf tA¥M&8 BpPre 108 USPg3thid: PERYMASRYtSal, ulagy P 35¢ dhethe gl yeol
or pol ygt hy| gnephglagiiobr. curbtiveamatnesht odiampﬁb&ﬁérmis aﬂglsteb@elaié (aagivia ﬂéMbTﬂﬁd
conpounds ¢ - n eous st ar or, .sodi um car hbqxynet

ceInFuI' ose soﬁ'&c’?%ﬁ,@g&a%éﬁo'{'aa Wk J’eSﬁIf,g"Lg‘frcﬂg%eé’ gﬁmé’&hﬁgai?r PerRRegli o

phar maceut i carteda meodgsion,camns, relateidaliscase stb@esi tThese emeaslres wilirsbovwothesatepdnsi ons,
can be utili | A58 | (W Ao! :

i njection. | %én%é dlfrr{lﬁse'[ ancegg{aa?%?ngu%%{s@g%géﬁ? ?(%Jr? r%?rﬁ)g} tﬁ]ﬁﬁﬁpo%gisgﬁﬁgﬁé% "i nst ead

of the prléf e@naguraldgnanesr al nmet hod of admnistration. It is preferred to
prepare unit dosage forns of the conmpounds for standard

Any suitable carrier known to the art can be used to prepare the -
pharmaceutical compositions. In such a composition, the carrier may be a solid,
liquid or mixture of a solid and a liquid. Solid compositions include powders, tablets

20  and capsules. A solid carrier can be one or more substances which may also act as a
flavoring agent, lubricant, solubilizer, suspending agent, binder, or tablet disintegrant.
In powders, the carrier is a finely divided solid, which is in admixture with the finely
divided active ingredient. In tablets, the ?ctive ingredient is mixed with a carrier
having the necessary binding properties in suitable proportions and compacted in the

25 shape and size desired. Suitable solid carriers are magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth,
methyl cellulose, hydroxymethyl cellulose, sodium carboxymethy! cellulose, a low
melting wax, cocoa butter, and the like. Encapsulating materials may also be
employed with the compounds of this invention, and the term "composition” is

30 intended to include the active ingredient in combination with an encapsulating
material as a formulation, with or without other carriers. Cachets may also be used in
the delivery of the anti-atherosclerotic medicament of this invention. '
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15 administration reginens. In this way, the conposition can be sub@iDECddEs
readily into smaller doses at the physicians direction. For exanple, unit
dosages may be nade up in packeted powders, vials or anpoul es and
preferably in capsule or tablet form The active conpound present in these
unit dosage fornms of the conposition may be present in an anount of from
about one gygmhdeabout fifteen grams or nore, for 20 sinq)e or multiple

dai |y admi ni st rat i on according to the particul ar need of R Eht. The
daily dose of active conpound will vary dependi ng upon the route of

adm nistration, the size, age and sex of the patient, the severity of the
di sease state, and the response to the therapy as traced by blood analysis
and the patients P&R/Ed eampesitigys inalute aolutionst Bespensiaisrentulsioag)i syeupsivi th a

T a1 afeshal TAbetpRO R Alndofitnd) AOHeLRAE & RlpdiBbaty AT LN

patients syrrptﬁmatlcrelef anal ysi s ma d To O
| arger dose i Sharmaceuficaly a@ﬁ%téﬁeﬁﬁﬁ'ﬁr tSH@h a%#tanlep\faéeresterdelomehlomlvem@ra

proj ected dai mixteleser B, h@féﬁaﬁlwmnhqiﬁﬂjcé{rﬁ&efs' &%rés’udéﬁl‘é 4 | Frenﬁl irfdB8h 2bout
25 to abou% 2 m | I| rans/ kj | ogram perlyosgi)/fbl and nore usu FISm -about

50 to abou 100 ING GPTRRYNES| G- SHH e3theyrHe@nabg IdiSLSS?'VQﬁ diresly in-
conpounds of nbinsl safinentiihoor viithoutrthe bié odLREHIE RREAR s%%hféaglfbh 38 iﬁw jgor - 1

was establish olLlo erl ntal rocedures: - 2005
WO 03/ 000684 g&‘ﬁ%ébg%%i'iﬁe %F‘ﬁrafé ﬁp?fa'P'{') Aehphipely dlvrﬁ’ﬁﬁi EPPRMNdPest
conpounds ar ecaf bs oladedipiim agddsGs atarch 6ri smaiurm@am@dyhfe&tyl &Muese 3N, ot %\eg
diluted 100X il C The in itor ssa S ini late y
the 5 additi okralrgoﬁgt%ﬂgsofrjH g%dh %%%(?C?% ol EI]HU'dI\/Ph'fquQFe%B% ﬁ%f’ﬁ‘f"?’ﬁn th (@ Bum
DVSO cond@nt Ftﬁf"ie(ﬁ@“@f)n@OQ%Spelﬁﬁl@SpHalﬁ bé utilifeidetry inbarhasoniangnttab@ritoivkal or
reconbi nant h 1: Ml ecul gr

| nnovati ons, &?ﬂtan@&&sﬂﬁ'&ﬁ’&#ﬁ%ﬁﬁhg\{ﬁé@{mg ?L@Latr &grﬂ% 3&'8[' |f‘3)"ﬁ1 gy PSolfﬁeg

“t enper at ur e, eﬁﬂ/PB‘heP&f%fmﬂ %%Pfﬂhmﬁ?mﬁ)d of edministrpticrs i nogen acti vator (tPA)

I s added, and the conbi nati on of test compound, 10 PAI-1 and tPA is

I ncubat ed for an aﬁidl ti naI 30 mnutes. Follow ng the second '
IS pre erred to prepare unit dosage forms of the compounds for standard

15 administration regimens. In this way, the composition can be subdivided readily into
smaller doses at the physicians direction. For example, unit dosages may be made
up in packeted powders, vials or ampoules and preferably in capsule or tablet form.
The active compound present in these unit dosage forms of the composition may be
present in an amount of from about one gram to about fifteen grams or more, for

20  single or multiple daily administration, according to the particular need of the patient.
The daily dose of active compound will vary depending upon the route of
administration, the size, age and sex of the patient, the severity of the disease state,
and the response to the therapy as traced by blood analysis and the patients
recovery rate. By initiating the treatment 'regimen with a minimal daily dose of about

25 one gram, the blood levels of PAI-1 and the patients symptomatic relief analysis may
be used to determine whether a larger dose is indicated. Based upon the data
presented below, the projected daily dose for both human and veterinary use will be
from about 25 to about 200 milligrams/kilogram per day, and more usually, from
about 50 to about 100 milligrams/kilogram per day.

30

The ability of the compounds of this invention to inhibit plasminogen activator
inhibitor-1 was established by the following experimental procedures:
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‘i ncubati on, Spectrozyne-tPA (American D| agnostica, Geenw ch, CIT) 3D
chronogeni ¢ substrate for tPA, is added and absorbance read at 415 nm at 0
and 60 mnutes. Relative PAI-1 inhibition is equal to the residual tPA
activity in the presence of test conpound and PAl-1. Control treatnents

I nclude the conplete inhibition of 15 tPA by PAI-1 at the nolar ratio

enpl oyed & dblooosand t he absence of any effect of the teggtrusoppaund on t PA
al one. Assay for determning 1C50 of inhibition of PAI-1 20 This assay is
based upon the non-SDS di ssoci able interaction between tPA and active
PAI - 1. Assay pI ates are initially coated with human tPA (10 g/ml). Test
conpounds ar DVRA then diluted with physiol ogic
buffer (pH rlEilrdr el Wn of 1-50M Test conpounds are

i ncubat ed vvith human PAI-1 (50 ng/m) for 15 mnutes at room tenperature.

The tPA-coated p|'I‘?Hs?c&rﬁp&ﬁd?ﬁ"%ﬁé"@i@sdﬂ@édhm%l\%@b%t'é)ﬁné?fcogcegﬁa{ﬂo-ﬁvﬁ%nﬁ@ and 0.1

% BSA, then the plate i s bl ocked a_sol ution of 3% BSA. I'quot of
the test conpeurfdiprted 100Xk prysoipgics buffrin The deikitons assry ispntieledtydthel at e,

i ncubat eds at ydaftRm 6fei6§?rc%H¢5|§hdf of -11B0Yim fRiad cormt‘rs&bn %%xtn\nﬁpw sd bound

to the plate 1s assessed 2§/ ding an al i quot of ution of the
33B8 nonocl| oitRFeRiRtiPh&f - g)dnr%PHrﬁMHffwsponialm%mM%@M FecamBinAMPUNRS pl at e

alt {oom te”p@éssi‘ﬁlHé nf aénv&tohwrbuwt)l(@ﬁuhawd/éw@vaﬁmaﬁonsR%?él o&ekypM ). The
plate Is ag

so ution o anti - no se I Ikallne
bhosphat ase cQS‘H}"’lE‘Qa"lg R 13 e P O L e AT o S
plate is | ntcsubabadm%gem activeldr APAY IBGIidéd; rgndItiad uorebinatda e tbst esmoboandol ut i on
2003

of al kaI 03/ 0006 SQ2/,21 h tase
oubot r at 18" PR B TR kg B 38, iehoneniad mRES FalePRE A LBIBL  at ur e,
and col or demelbtapmntSpes:trdm@rtﬁ%nedqwnmwlagnnsﬁdfae oeraptwithat | ©F), ofa .active
PAI -1 bound d to
det e i ne ¢ herprpadhritta kit B (R TE Sl st SrBanc gt GBI d S
equat i on. ThwingtegsBelativeeAli 1 inkibitign iseeqgalig/tie regidualina ectiviy mltha@ra&en@r m ned
froma standgrdscasmpdund 3REIFAR1! EORRA 1E3MndHE Hclude the complete inhibition of

15  tPA by PAI-1 at the molar ratio employed (2:1), and the absence of any effect of the

test compotind on tPA alone.

Assay for determining IC5, of inhibition of PAI-1

20 This assay is based upon the non-SDS dissociable interaction between tPA
and active PAI-1. Assay plates are initially coated with human tPA (10 pg/ml). Test
compounds are dissolved in DMSO at 10 mM, then diluted with physiologic buffer
(pH 7.5) to a final concentration of 1-50uM. Test compounds are incubated with
human PAI-1 (50 ng/mi) for 15 minutes at room temperature. The tPA-coated plate is

25 washed with a solution of 0.05% Tween 20 and 0.1% BSA, then the plate is blocked
with a solution of 3% BSA. An aliquot of the test compound/PAl-1 solution is then
added to the tPA-coated plate, incubated at room temperature for 1 hour, and
washed. Active PAl-1 bound to the plate is assessed by adding an aliquot of a
1:1000 dilution of the 33B8 monoclonal antibody against human PAI-1, and

30 incubating the plate at room temperature for 1 hour (Molecular Innovations, Royal
Oak, MI). The plate is again washed, and a solution of goat anti-mouse lgG-alkaline
phosphatase conjugate is added at a 1:50,000 dilution in goat serum. The plate is
incubated 30 minutes at room temperature, washed, and a solutidn of alkaline
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The conpounds of the present invention inhibited Plasm nogen Activator

Inhibitor-1 as summarized in Table 1: 10 Table | Conpound Ny) o4 3 DEC ‘2008
inhibition @25 IN of Exanplel C50 ( 19.85a 28.8 316.2a 417.4 59.2 6---16a
75.22a 8----57a 924.88a 10----- 60a 1110.73a 15 *The |1 C50 was determ ned by

the Anti bog)y Assay descri bed above. bThe I C50 was determ ned by a
modi fi cat "OP30P%8he Pri mary Screen for PAI-1 | InhibitionPCWUBS®2BC113005 WO

03/ 000684 PCT/ US02/ 21113 Experimental Exanples The foll ow ng provides the

preparation of representative conpounds of this invention. 5 Exanple 1

1- Benzyl - 3-pentyl -2-[6-(1 Htetraazol -5-yl net hoxy) - 2- naphthyl]-1 Hindol e
phosphatase substrate is added. The plate is incubated 45 minutes at room

temperature, and color development is determined at ODyosnm. The quantitation of
active PAI-1 bound to tPA at varying concentrations of test compound is used to
determine the ICs,. Results are analyzed using a logarithmic best-fit equation. The

5 assay sensitivity is 5 ng/ml of human PAI-1 as determined from a standard curve
ranging from 0-100 ng/ml.

The compounds of the present invention inhibited Plasminogen Activator Inhibitor-1
as summarized in Table I;
10
Table |

Compound | |c % Inhibiti
of Example s0 (M) % Inhibition @ 25 uM

9.85°
8.8°
16.2°
17.4°
9.2°

16°

5.22°
— 57°
24.88°
- 60°
10.73?

_.\O(DGD\IO)UILCDN_\

-h )

15 *The ICs, was determined by the Antibody Assay described above.
"The ICso was determined by a modification of the Primary Screen for PAI-1
Inhibition.
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Step | 10 1-(6-Methoxy-2-naphthyl) heptan-1-o | To a 3-neck flasgoiggh%d
with an overhead stirrer, dropping funnel and thernoneter was a

6- met hoxy- 2- napht hal dehyde (70.760 g, 380 mmmol) and Et20 (1400 nlL). The
.stirred suspension under N2 was cooled in an Ice bath followed 15 by the
sl ow addi tion of hexyl magnesi um brom de (228 nL of a 2 Msolution in Et20
over 1lh. Tenperature was kept below 12C. After the addition, the reaction
was stirr¥0§@e068h at roomtenperature then cool ed i n arrdmagsoladils and
slowy quenched w saturated aq. NH4Cl (250 nL). After quenching, the ice
bath was renoved and the mxture was stirred for a half-hour then diluted
wth HO (750 nL) to dissolve all 20 solids. The |l ayers were separated and

t he aqueous | rinfotitalasdaffbiod th Et20 (3 x 200 nlL). The conbi ned organics
wer e washed Wlt% water (3 x 200 nmL), and brine (2 x 200 nlL), dried over

Na2SO4, filtered, rotovap'd and dried in vacuo to give the desired product
as an of f-white sathedolicd roflides the BrepaRlio 0 g LD - 74 g of

crude al cohol, nas recrystiﬁ Fi zed froﬁq Eggannegfg&g%@aéﬁgco@g}l@dmpt&%duct as
a 25 white solY8"¢t1.7°g) with np 71-73 ¢ 1H NVR (DMSO-d8) S 0.82 (t, J =
6.7 Hz, 31, 1.15-1.38 (m 8H), 1.58-1.71 (m 2H) 3.85 (s, 3H), 4.58-4.64

(m 1 H), 5.W|4:4.3 Hz, 1 H, 7.12 (dd, J = 2.6, 9.0 Hz, 1 H), 7.26
(d, 2.4 Hz, 1 ,3.42(dd, J =15 84H, 1H, 7.70 (s, 1 H, 7.74 (d,
J = 8.6 Hz, 11-BpnzyF3pentyl:2-[6-(+HBeteaddal-5-YImdthoxyR2(rephtin)]-BRHdole 2920, 2860,

1610, 1270, 1170, 1040, and 860 cm 1; mass spectrum[ESI], mz 255 30

(MHH20 +; Anal. Calcd. for C181-12402: C, 79.37; H, 8.88; N, 0.00, Found:
C, 79.27; H ¥eP4; N, -0.03. -25 13 DEC 2005 WD 03/ 000684 Step 2

1- (6- Met hox Y -Re0aeibRY-2)ISRERNhépaR S PCT/ US02/ 21113 To a stirred sol ution
of the 1-(6-net hoxy-gg-/napﬁt hh?p) h%St an-1-ol (101.1 g, 371

To a 3-neck flask equipped with an overhead stirrer, dropping funnel and
therrf\ometer was added 6-methoxy-2-naphthaldehyde (70.760 g, 380 mmol) and
Et;0 (1400 mL). The stirred suspension under N, was cooled in én ice bath followed
15 by the slow addition of hexylmagnesium bromide (228 mL of a 2 M solution in Et,0)
over 1h. Temperature was kept below 12°C. After the addition, the reaction was
stirred for 3h at room temperature then cooled in an ice bath and slowly quenched
w/saturated aq. NH,Cl (250 mL). After quenching, the ice bath was removed and the
mixture was stirred for a half-hour then diluted with H,O (750 mL) -to dissolve all
20  solids. The layers were separated and the aqueous layer extracted with Et.,O (3 x
200 mL). The combined organics were washed with water (3 x 200 mL), and brine (2
X 200 mL), dried over Na,SO,, filtered, rotovap’d and dried in vacuo to give the
desired product as an off-white solid (101.1 g, 371.2 mmol, 98%) with mp 71-74°C.
15 g of crude alcohol was recrystallized from hexane to give the desired product as a
25  white solid (11.7 g) with mp 71-73 °C; '"H NMR (DMSO-ds) § 0.82 (t, J = 6.7 Hz, 3H),l
1.15-1.38 (m, 8H), 1.58-1.71 (m, 2H) 3.85 (s, 3H), 4.58-4.64 (m, 1H), 5.14 (d, J = 4.3
Hz, 1H), 7.12 (dd, J = 2.6, 9.0 Hz, 1H), 7.26 (d, 2.4 Hz, 1H), 7.42 (dd, J=1.5, 8.4 Hz,
1H), 7.70 (s, 1H), 7.74(d, J = 8.6 Hz, 1H), 7.77 (d, J = 8.9 Hz, 1H), IR (solid) 3280,
2920, 2860, 1610, 1270, 1170, 1040, and 860 cm™; mass spectrum [ESI], m/z 255
30 (MH-H0)%
Anal. Calcd. for C45H240,: C, 79.37; H, 8.88; N, 0.00,
Found: C, 79.27; H, 8.94; N, -0.03.
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5 mmol) in CH2CI.2 (1000 nlL) under N2 was added pyri di ni um chl oroclp?om G005
(120.02. g, 556.74 mmol ). The reaction was stirred for a total of 3h and
then poured onto an alumna colum (2000 g, basic Brockman activity,

60- 325 nesh). Columm was eluted wth CH2CI 2. Product was coll ected,
filtered, rotovap'd and dried in vacuo to give the product as a white
solid (81\% Qs 301.44 mol, 81% with np 69-72 C. 177 ng of 10 crude ketone
was recrys Q Po'ioéﬁ‘from rret hanol to give the desired produaiuas2aiyhite
solid (105 ng) np 70-72 C; 'H NWR (DVMBO-d6) 5 0.86 (m 3H), 1.25-1.40 (m
6H), 1.60-1.70 (m 2H), 3.07 (t, J = 7.3 Hz, 2H), 3.90 (s, 3H), 7.24 (d, J
= 9 Hz, 1H) 7.39 (s, 1 H, 7.87 (d, J =87 H, 1 H, 7.93 (d, J =8.7
Hz, 1 H, 8 ®tegd, J =8.9, 1 H 8.58 (s, 1 H; IR(solid) 2910, 2870,

1660 1630, S8 spectrum [E 1]? 15 mz 271 (M+H) °;
Anal . Cal cd. Hé?"eﬁgﬁé%éggh@m)%“ 98¢ g 20 N 0.00, Found: C 80.27: H,

8.16; N, 0.02. Step 3 20 2-(6- Met hoxy 2-napht hyl )-3-pentyl -1 Hindole To a
stirred suspensio f h t hyl ) hept an- 1-one (81.5 g,
301. 44 ngI in e? ﬁ%nsél rgziébg&ﬁ ﬁ'ﬁ%‘?‘%ﬂ"\&g epRBNl W’dr‘lag,l&i'é

(35. 857 |)m23§79 (i) (180/imp) uradlen &l evas dBed pgidamird cﬁlerﬁauﬁﬁféteeuéééﬁ 41 g,
633. 02 mmol ) g, 34e7Lm ave a honobgenous

sol ution. gm)dl fi ?gﬁl%EH%fe \eﬁ&s\k&% %g%r %\g"éﬁmé’?s@%emﬂaﬁv RAYyre Bor at e
vari ed substP'P[W'?ao ‘BW‘QQQOanﬁﬂlcéBrppklgpmactMtyzee-Baﬁ meShRICHlurlaZamned i N

| ace of thewhi OH,bNPR atlonlna recent
gACS o V\agw OH, M amd?Wag%Bl?éc'te% ﬁ’l?}erg%’ %t%ga%@ar%@i i3 yagio o the 10263) |

After 92 h r@PPH‘g asr%&(f‘?%%”kﬂd@ §t%;§ﬂé&4ammdt AE%) wille mp0Bo-T2 KCUTH mgaed and
30 rotovHp' derude aetoaswdmeacry'Ekw;zé@ﬁbﬂuﬁetH@r%l R)agfnté t‘hla%@?pecﬂ% U&FQ%%&, c (1700

mL d1 | nL h
orz;aﬁln c | aytl}r(”g 1é155918) mp) [ ﬁ]ﬁ‘r I—Eyr‘ﬁ\@é '\ﬁeggﬂihﬁ? 865(5'(5 %Hg&aZhoﬂm Ql—:{{) x 250
), H20 (3 k62570rm) 2Hhrd.ove(t(L= 758 RERHYLI, 90 & bR e DAaSGA 1 f 4 1 e,

) ] ’ 00684
L%T%ggy 23%3% %7 @, YARPHEONY! ¥83%u IR K 7 20 1hy .58 (@ =89, 1H) 8.58

(s, TH); IR (solid) 2910, 2870, 1660, 1630, 1470, and 1180 cm™; mass spectrum [EI],
15 m/z 271 (M+H)*;

Anal. Calcc'[. for C15H220,: C, 79.96; H, 8.20; N, 0.00,
Found: C, 80.27; H, 8.16; N, 0.02.

Step 3
20 2-(6-Methoxy-2-naphthyl)-3-pentyl-1H-indole

To a stirred suspension of the 1-(6—methoxy-2-naphthyl)heptan 1-one (81.5 g,

301.44 mmol) in ethanol (2000 mL) under N, was added phenylhydrazine (35.857 g,
331.58 mmol) and p-toluene sulfonic acid monhydrate (120.41 g, 633.02 mmol). The

25  mixture was refluxed. Warming gave a homogenous solution. (A modification of this
Fisher indole reaction to incorporate varied substitution on the indole ring utilizes an
N-arylhydrazone in place of the aryl hydrazine-details of hydrazone preparation in a
recent JACS, S.Wagaw; B. H. Yang; S. L. Buchwald, JACS, 121, 1999, 10251-
10263). After 92 h reflux, heating was stopped and the reaction mixture cooled and

30 rotovap'd to a residue. The residue was partitioned between EtOAc (1700 mL) and 1
N HCI (500 mL). The layers were shaken, separated, and the organic layer washed

with 1 N HCI (2 x 300 mL), sat. aq. NaHCO;3 (3 x 250 mL), H,0 (3 x 250 mL), brine (2

X 250 mL), dried over Na,SO,, filtered, rotovap'd and dried in vacuo to give a dark
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viscous oil (106.2 g). The residue was triturated with hexane tgi) 26 \;@g
off-white solid which was collected, rinsed and dried in vacuo 8 %qe t he
product as an off-white solid (95.9 g, 279.21 nmol, 93% which dec.

~ 93-96C. 400 ng of the crude indole was recrystallized fromhexane to give
the product as a white solid (298 ng) with np 5 95-97 C, 'H NVR (DVBO d6) 8

0.82 (t,. dv W, 3H), 1.31 4H), 1.66 2 = 7.6 H,
2H) 3 904%%?37030%8,4 5. 987, 0 (m(mlH),H)7 07-7. (18](mH) 1H) Zp%gobfﬂd’ =

2.4, 8.9 Hz, 1 H), 734737(m 2H), 7.54 (d, J =7.94 Hg, 1H), 773(dd,
J =15 86H, 1H, 7.88 (d, J =9.00 Hz, 1 H, 7.93 (d, J = 8.55 Hz, 1
H, 8.03 (s, l'id) 3350, 2960, 2920, 2840 1600
1200, 740, cYife 052 H’éi@sép@ TC'PW?F' %)WFEE'lgt]fateHﬁt @Manﬂwwﬁamﬁw"'tee@h%d f or
gZ4H22N105 g: Vé&a: 935 cbllecYed%lnsé‘d arfd 8fad inhRYsIto Giv t dﬁt"as?n%ﬁ-\glv_mte 3. 86.

te a n i ndol.e. To a

sti Iror ed sol u?q?gﬁg%? % %Zgg‘? ‘ﬁe?%@gvﬁﬁh Héﬁl‘ﬁ%%ﬂqg §8¢Wtﬁlthﬁﬁupﬁw°@ (95.5
g, 278.04 mmias) reicrysthiiizeDivbm &R0 tmg)veumdpnbdd}dﬂ aat viHile (sbixe(2b8& triy) withsnpadded
k-t- butox 7 POLti, 0N W Y 0.4 _n s. After
t he addltlon 8?)2? 1%OX|(§%09§6 reac |Joﬁ$%%8ms‘\§3é'sﬁ?w%é%%0

m nutes fol | 98l bF Tethbiza2Hi 3.00 (5, 3bH, 6RMNZ.P2 kmotH)d &.07 501010 1Y), 72211(d85 nmol )
in one portign.p A E¥OINA fEYBS H%%ﬁ% ﬁéw(daJErf§4 Hktﬂi nggg fhe bath

was renoved 10 m'nutes later. The re tirre o "t hen

quenched w %éﬁ‘b’- THIDAB8((dob= &P Hz. 19@27913@ J -08@5 HE)“'ﬁn&lO%ﬁ |1Hb.e1d 17

overni ght. e1HR RS r a 25
ouer % OhL. | TREHE R, Do sbson el ;AR 10074 P bty 20

we
separat et d ]trﬁé%‘ggﬁ%ﬂﬁﬁ& | ayer was washed with 0.1 N HC (2 x 250 nl),
H2O (1 x 250AniaL)CaI(&n€brlomH3§qc0 2Cx8R&® HYlz)34: Nrd.e8l over Na2SO4r filtered,

rotovap'd and dried to gi sidue (123.5 g). This

resi due was dissolved in ﬁ%‘i?gngbggggf%{jikﬁf3@ﬁ silica (2000 g). The col umm
was eluted with 1 % Et OAc/ hexane. The p'roduct was 30 collected, filtered,
r ot ovap d angt pmoed I n vacuo to give the product as a viscous yellow oil

(109. 3 g, 91% . 300 ng of the yellow oil was further purified by
pr epar atb’? y bBaﬂy'-er(ﬁrmﬁhwa-pnphthyhé pandyledi-indele el uted with 15% et hyl

To a stirred solution of the 2-(6-methoxy-2-naphthyl)-3-pentyl-1H-indole (85.5

g, 278.04 mmol) in dry DMF (1000 mL) under N, at 0°C (ice bath) was added k-t-
butoxide (32.762 g, 291.95 mmol), portion-wise, over 20 minutes. After the addition
20  of butoxide, the reaction mixture was stirred for 20 minutes followed by the addition
of benzylbromide (50.110 g, 291.95 mmol) in one portion. An exotherm was noted
and a precipitate formed. The bath was removed 10 minutes later, The reaction was
stirred for ~5h and then quenched w/ conc. HOAc (.05 eq, 13.902 mmol, 0.8 mL) and
stired overnight. The reaction mixture was rotovap'd to a residue which was
25 partitioned between EtOAc (2 L) and 0.1 N HCI (600 mL). The layers were separated
and the organic layer was washed with 0.1 N HCI (2 x 250 mL), H.0 (1 x 250 mL)
and brine (2 x 250 mL), dried over Na,SQ,, filtered, rotovap'd and dried to give a
brown viscous residue (123.5 g). This residue was dissolved in hexane and flashed
on silica (2000 g). The column was eluted with 1% EtOAc/hexane. The product was
30 collected, filtered, rotovap’d and dried in vacuo to give the product as a viscous
yellow oil (109.3 g, 252 mmol, 91%). 300 mg of the yellow oil was further purified by
preparatory plate chromatography. The plates were eluted with 15% ethyl
acetate/hexane. The product was collected, filtered, rotovap’d and dried in vacuo at
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' i d, rotovap'd a ied in
/[ hexane. The product was collected, filtered,
sgghgt :t -27 13 DEC IC2)005 WO 03/ 000684 PCT/ US02/ 21113 room terrpergfﬁﬁgctgn’

[ [ white solid, np 76-80C, 1H NWR
?bK/EOt 32) d?'of?‘é' ?{?dgci g.SQasz?XéH), 1.10-1. (20 (r2nH) 4%,81.?3- 1.J6(_) (7m0 aZH),
= 2H), 3.89 (s, 3H), 5.30 (s, , 6. L J=7. ,

g'H;S? (7t 6497“2;370%?4';;12’&;? 7.34 (él, J ?7.9 Hz,(dl 5|) ;.gaHggT,fg%ﬁ,;,%%gz,? 5134
7. ' = 1.4, 84H, 51H, 7.60 (d, J = 7. ,

(H)rri Zi—l)41 (793’7 Z]d, %i’8.4 He, 1 H);H?R(solid) . 2910, 1605, 1460, 1200,

and 7401crr71; mass spectrum [ESI], mz 434 (M+H) +; Anal_. Cal70d._for 2 14

T0 Step 5 6. (3 Bomart o oantup ineebed pioBAs oCwad idiseid. mp Zhrag s iy

135 B HEHSORPERCH ot IR sy oo oy

(100, 0'g, 201201 1o Eml o a9 magvassn, s, 76 o podac £

Feact 1 on was i eat 5 0E BRAES TP Y ele @y =2 te, heh Andicroct 1.0 8.6 Hoal er

total of 5 h the7.fR4dtd 7.3 HextH) B80asBcER e, 197 Q,CJa;ngiqul,%qE,gq,g %@Paﬁﬁ er.

The 1651 due \aUriotor 148, 1254, 5hd Zéb EXETa Spasiter RS MV MABH IR0 i) The

rgse;§S£EZ Vs\‘r!a%kg%,'ws@p&e%éﬁ?t @ndb.8hel, 221pNgapa.c | ayer was washed with H2O

i j 2SO, filtered, rotovap'd
250 nL), brine (2 x 28QngL 5. e N? , _
gﬁdxdri ed i)n vacuo to gi veﬁ%nw ?égggé’glqac 1'[3\'081 114 g). The residue was

i il The col um was el uted
' din CHCI 3 and flashed on silica (2000 g). .
\(/jv= tsflmh\e/iaﬂe Step 8% Et OAc/ Hexane. The product was collected, filtered,

' [ ' ated with hexane then dried to give the
e gva|to gsaggs'ggg%rﬁe”?'\gigﬁ%?'é‘}'fé'lbﬁt'ilfj‘é°k%5')-Z-rga,phﬁm mmol, 85% with np 96-100 C.
E)1(r)8rr;(:of the crude solid was recrystallized from hexane to give desired

' ' ' ith 97-100 C; 1H NMR ( DVSO d6)
B 075 (1) 3=, 1O S ilicho o 50 omihy eihory-Znaphiry) pentyh

indole (109.0 g, 251 mmol) in CH:CI> (1000 mL) under N, at -78°C was added BBrs;
15 (1M in CH,Cl,, 302 mL), dropwise, over 1.5 h, After the addition, the reaction was
warmed to 0°C and stirred for 2.5 h then warmed to rt. After a total of 5 h the reaction
mixture waé cooled to 0°C and quenched with water (250 mL). The mixture was
stirred overnight then rotovap’d to a residue. The residue was partitioned between
EtOAc (1500 mL) and H,0 (500 mL). The layers were shaken, separated, and the
20  organic layer was washed with H20 (2 x 250 mL), brine (2 x 250 mL), dried over
NazSO,, filtered, rotovap'd and dried in vacuo to give a viscous black goo (114 Q).
The residue was dissolved in CHCI; and flashed on silica (2000 g). The column was
eluted with hexane and 8% EtOAc/Hexane. The product was collected, filtered,
rotovap'd and the residue triturated with hexane then dried to give the product as an
25  off-white solid (89.2 g, 213 mmol, 85%) with mp 96-100 °C. 400mg of the crude solid
was recrystallized from hexane to give desired product as an off-white solid (311 mg)
with mp 97-100 °C; '"H NMR (DMSO-dg) 5 0.73 (t, J = 6.7 Hz, 3H), 1.10-1.20 (m, 4H),
1.51-1.60 (m, 2H), 2,67 (t, J = 7.3 Hz, 3H), 5.29 (s, 2H), 6.82 (d, J = 7.2 Hz, 2H),
7.04-7.20 (m, 7H), 7.30-7.35 (m, 2H), 7.59 (d, J = 7.8Hz, 1H), 7.73-7.78 {(m, 3H);
30 IR (solid) 3380, 2920, 1610, 1200, 740 cm™; mass spectrum [ES], m/z 420 (M+H)";
Anal. Calcd. for C3Hx,NO: C, 85.88; H, 6.97; N, 3.34,
Found: C, 85.85; H, 7.10; N, 3.20.
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1.51-1.60 (m 2H), 2.67 (t, J = 7.3 Hz, 3H), 5.29 (s, 2H), 6.82 I(l‘% é Sl 2
Hz, 2H), 7.04-7.20 (m 7H), 7.30-7.35 (m 2H), 7.59 (d, J = 7.8 ,Dcrmg
7.73-7.78 (m 3H); 30 IR (solid) 3380, 2920, 1610, 1200, 740 cm1; mnass
spectrum [ES], mz 420 (MtH)+; Anal. Calcd. for C30H29NO C, 85.88; H,
6.97; N, 3.34, Found: C, 85.85; H, 7.10; N, 3.20. -28 13 DEC 2005 WO

03/ 000684 PCT/ US02/21113 Step 6 {[6-(1l-Benzyl-3-pentyl -

H- i ndol - 2- W0)032006&ht hyl ] oxy}acetonitrile To a sol uti on &CT/US02/21113

6- (1- benzyl - 3-pentyl - 1H-i ndol - 2-yl ) - 2-napht hol (19.245 g, 5 45.868 mmol)
In acetone (200 nmL) at rt under N2 was added Cs2CO3 (16.439 g, 50.455 mmol)
foll owed by bronpacetonitrile (6.052 g, 50.455 nmmol). After stirring, for
4.5 h, the resghpon was rotovap'd to a residue. The residue was partitioned

bet ween Et OAc 350 The | a re shaken, '
separ at ed, arﬂ:ﬁ nbé‘é’ﬁ%y' ng%‘sg]\ﬁaﬁ 'BaB\W’M“%T%C’@Vf% m), brine (2 x
80 m), gried ov?ar Na2SO4, 10 filtered, rotovap'd, and dried to give a

vi scous brown oi 20. 6 res e . i n | fl ashed
on silica (435 g) . l°TReSY defer ot bS‘l‘i’!‘g ewvfﬁ*'ﬁéa?eﬁﬂ)’%ﬁapq@ﬁé? %%SC/q-iex The
product wds ciBldesanmdl) ifiidcetlene @00 ol patp’ whdet Ni twas sdddd WstEOhELS43€ g,and
dried to giv 7 5 vmth
np- 111- 1130950‘%”9’5&2@%@& brﬁ’motaget%ﬁn dﬂfvg)grt’egor%q '%PPBz% {'mrrﬁ%e@

give the 15 deBhsibd r@mquwsa@owmmaeregdw dﬂ(ece%tza s partitenag bm@emlzc 'H

(N%R (2%'\/50 d6)§t§Ac Q%gogmgif) gnc] Hz0 (§|€3§ nlﬂ‘.é I?tH)a ers- »4693 Jshglgan @b aﬁ"&{@d a'lndgtgﬁzl 52H)
7.05-7.19 (morgadic layeraqaghad with H20x(2x 89 "tkg heipe ( F%Xr%o mig), Qeef{ averj‘lazs@ml’ Hz, 1

'7'|) s LZ47 {Oclji;i’flltéreﬁ r%tcﬂmp'@ gnd Bried Yo lghve & \ﬁﬁ:ogjéigrgim-oilfﬁ%%ﬁ Tﬂﬂegld% gvgédzoJ =
cm; nmass spéé’fer”d’r‘rﬂ'@@l"‘] @flﬁ?@dﬁl@llF&/Z&Sﬁ% mFa‘fO?‘j”&W%ﬁe ”tFa W't@%%’ﬁﬁ?e C,
83. 81 H, 6. 53 EMASBHEN Thefppotdt wés cdidcted; filtetedSrobd¥ap', trifurdled with Bexane
and dried to give the product as a white solid (18.78 g, 40.95 mmol, 89%) with mp:
111-113°C. 400 mg of the crude product wa's recrystallized from MeOH to give the
15  desired product as a white solid (0.362 g) with mp 109-112°C; *H NMR (DMSO-ds) &
0.72 (t, J ="6.9 Hz, 3H), 1.10-1.20 (m, 4H), 1.52-1.59 (m, 2H), 2.68 {t, J = 7.5 Hz,
2H), 5.31 (s, 4H), 6.81 (d, J = 7.2 Hz, 2H), 7.05-7.19 (m, 5H), 7.31 (dd, J = 2.6, 9.0
Hz, 1H), 7.36 (d, J = 8.1 Hz, 1H), 7.47 (dd, J = 1.4, 8.2 Hz, 1H) 7.56 (d, J = 2.4 Hz,
1H), 7.6 (d, J = 7.6 Hz, 1H) 7.88-7.94 (m, 3H); IR (solid) 2940, 1610, 1460, and 1200
20 cm™; mass spectrum [ESI], m/z 459 (M+H)*;
Anal. Calcd. for C3H3N,0: C, 83.81; H, 6.59; N, 6.11,
Found: C, 83.93; H, 6.60; N, 6.05.

Step 7
25  1-Benzyl-3-pentyl-2-[6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-1H-indole

To a stirred solution of the {[6-(1-benzy!-3-pentyl-1H-indol-2-yI)-2-naphthyl]-
oxy}acetonitrile (87.0 g, 189.71 mmol) in DMF (900 mL) under N, was added NaN,
(61.665 g, 948.54 mmol) and NH,C! (50.737 g, 948.54 mmol). The reaction was

30 heated between 95-100 °C for 1.33 h then cooled. The reaction mixture was
rotovap'd to a residue and the residue partitioned between EtOAc (2000 mL) and 1 N
HCI (600 mL). The layers were shaken, separated, and the organic layer washed
with 1 N HCI (2 x 300 mL), H,O (3 x 300 mL), and brine (2 x 300 mL), dried over
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25 1-Benzyl -3-pentyl -2-[6-(1 Htetraazol -5-yl net hoxy) 2-napht hyl §-glpgc 2005
Hindole To a stirred solution of the {[6-(1-benzyl-3-pentyl-1

Hindol - 2-yl ) -2-napht hyl ] - oxy}acetonitrile (87.0 g, 189.71 mml) in DW
(900 nL) under N2 was added NaN3 (61.665 g, 948.54 mmol) and NH4ClI (50. 737
g, 948.54 mol ). The reaction was 30 heated between 95-100 C for 1.33 h

t hen cool¥@ 0368y eaction mi xture was rotovap'd to a rexwuse2@nd3t he
residue partitioned between Et QAc (2000 nL) and 1 N HC (600 niL). The

| ayers were shaken, separated, and the organic |layer washed wth 1 N HC
(2 x 300 nL), H2O0 (3 x 300 nm.), and brine (2 x 300 n.), dried over -29 13

DEC 2005 BYQa0S0)6i0&8d, BolapiSard #tdradNadHekand id d@@é EﬁloffMNtQ‘é@lH @rand

triturated e to n of he product
was purifi eg; bﬁg]@fcﬁg'ﬁ § Wgs %?Qgicglbydeﬁ%"lﬂ &%ﬁ?"det“hé'ﬁtrvbﬁﬁl?r r@@o
go_ncgn_t rat i nondeotratinguto abob ad!teraalnd od0okrg. NThe Iblﬂsaﬁére %anéfwédearsapliﬂéegmrﬁd alnd
ried in v pr.odu A mo
51 5 i th daed GG plfelisRle Hiutrlie. fs5S o i) witioes. T S
1 10 1.29 EM4£|:|—|)H MMBQD_(MS@@de)@I@Wz(H)J =B.8Hz( 8H) 9.16-1203ntizH), 21%01%038 Ezd
5.62 \ ,
i, 4, 9. g"ﬁ}w%eio(% gg*%uz"')ﬁ%o?z&'ﬁz%f( 2% gﬁi?‘{dd'@'ﬂi‘?%k 8. 2
Hz, 11-1), 7.085.30m. $H}, 723®(dRr = BH4) 9.0MHB0 H)I.3F (d=J 7. 760 Hz, 1H)Hy .44 TdB4- 7. 90
(m 3H 16= Ld) 8 3 60, and
150, o ;s Pt 'F?%(‘EEJ L s P R0, 290§ Pl i 2 Sg
C32H31N50: n%"“ﬁs 762, 1H), IRe(solig 292 2850616 10F5309d 1240, 836, arg!; 750, c16’; TdassN,
14. 19. Exar'rﬂjsatramfgés@ -rh/k-5B2 Yy 3- pentyl 1Hi ndol3 2-yi)- (1 br ono- 2- napht hyi
| H tetraazo t.h et her. or 1- 5- br ono- 6- (1H
tetraazol - ‘L‘ E'n%?’g‘gﬁ/yéaé"wt%ﬂej BHpﬁﬁgnyk :llarl-l ndole Step 1 20
2-(6- Hydroxy 2- napht hyl) F&uﬁ@ncy}'eh It isdoNe14 99,2 stirred sol ution of
2- ( 6- net hoxy- 2- napht hyl ) - 3- pentyl Hi ndol e (0.915 g,
Example 2
15  6-(1-Benzyl-3-pentyl-1H-indol-2-yl)-1 -bromo-2-naphthyl 1H-tetraazol-5-ylmethyl
ether or 1-Benzyl-2-[5-bromo-6-(1 H-tetraazol-5-ylmethoxy)-2-naphthyl]-3-pentyl-
1H-indole

Step 1
20  2-(6-Hydroxy-2-naphthyl)-3-pentyi-1H-indole

To a stirred solution of 2-(6-methoxy-2-naphthyl)-3-pentyl-1H-indole (0.915 g,

2.66 mmol) in CH,Cl, (30 mL) cooled to -78 °C was added BBr, (9.86 mL, 1.0 M in
CH:Cl, 9.86 mmol) dropwise. The reaction was stirred at this temperature for 0.5 h

25 and then warmed to rt for 2 h. The reaction mixture was quenched with MeOH
(~5 mL) followed by dilution with H,O (20 mL) and EtOAc (200 mL). The organic

layer was washed with brine (20 mL) and then dried (Na,SO.). After concentration,

the residue was purified by the Biotage Flash 40 apparatus (10 to 20%
EtOAc:petroleum ether gradient) to afford the product (0.677 g, 77%) as a foamy

30 solid; 'H NMR (DMSO-ds) 5 0.83 (t, J = 7.3 Hz, 3H), 1.23-1.42 (m, 4H), 1.58-1.76 (m,
2H), 2.89 (t, J = 8.2 Hz, 2H), 7.00 (t, J = 8.2 Hz, 1H), 7.06-7.19 (m, 3H),7.35(d, J =

8.2 Hz, 1H), 7.53 (d, J = 8.2, 1H), 7.67 (d, J = 9.1 Hz, 1H), 7.74-7.88 (m, 2H), 7.98 (s,
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2.66 mol) in CH2CI2 (30 nL) cooled to -78 C was added BBr3 (9. QGSUECMO M
in CH2Cl 2r 9.86 mmpl ) dropwi se. The reaction was stirred at thi
tenmperature for 0.5 h 25 and then warnmed to rt for 2 h. The reactlon

“m xture was quenched with MeOH (-5 nlL) followed by dilution with H20(20
m.) and Et QAc (200 nmL). The organic |ayer was washed with brine (20 ni)
and t hen dr| ed Na2804) After concentration, the residue was purified by
the Bi ot agiOPP8%8410 apparatus (10 to 20% Et OAc: pet r ol eBFTESREA1Gr adi ent )
to afford the product (0.677 g, 77% as a foany 30 solid; 'H NVR (DVSO de)
8 0.83 (t, J =7.3 Hz, 3H), 1.23-1.42 (m 4H), 1.58-1.76 (m

2H),2.89(t J=8.2Hz,2H),7.00(t,J=8.2Hz, | H), 7.06-7.19 (m3H),7.35(d, J=
8.2 Hz, 1 H) 1H}. 83 (sl 1H), 4134 2, TH)Hnasd spctrih () ESID.-rvzHBo (M f é4nd4-7.88
(m 2H, 7. 9?(_)%?] m%f%?( 2005 WO 03/ 000684 PCT/ U802/21113 1 9.83
(s, 11-1), % mass spectrum[(+) ESI], mz 330 (M+ H)+ and
[(-)ESI], Mz 328(M H-. Step 2 5

2- ( 5- Br ono- 6§w oxy 2- naphthyl) 3-pentyl-1 Hindole To a stirred sol ution
of 2-(6- h#droxg - hap ht@/ pentyl-1 Hindole (1.27 g, 3.85 mmol) in
HOAc (25 (@Brome r&aﬂéd‘aRmyl)(%P%ﬂ i-indloB2 rmol ). The reaction was
stirred at thIS terrperature for 10 mn., and then a solution of Br2 (0.218
10 m., 4.24 mol) was added dropwise to it over a period of
-10 nin. The rea@@oﬁ"ﬁ?ﬁﬁ%'@"ﬁ@ (ﬁ1hb’6’\ﬁ/éd2ﬂép'wtb)rlh$-t3@ntylt1l'hln@blmﬁ 2f@d for 4

h. The react i3®5 mmbbxﬁnJHe)Aw(as m_e)rat dl"kmwaaaehmcbﬂ@d@% mezaaﬂao X*rrﬁﬁ’ﬂ‘Ct ed
wth Et OAc (200 %«as 1e ?“ﬁ{% vvashed w th brine
then dried (FETEHYES AT gra ) fqt Flf?fnw PiRe apg thedrsalitien BU'?WZK‘? étp by t he

Bi ot age FPasml48.24ppackhindsOAd (5 inh) Was 3636dErEpsRE it Ole? arperbdIer ~@ gl ent) to
and i - br oo 85 peactot rrehund dionelio iRy 5"t SBHEREBR 1o P H0° FRBEHOR  cpy -
nonobr oni nat BiKtwemRsUhen d'fmw'gpﬁfﬂ (3L and e&Bhtted withZ£t0A6(2008nl()Mhe H) - and
di brom nat edoRaaicOByer™as wREd WiR bfind (2oL) HL thAé§6dne(deNaz s). After
concentration, the residue was purified by the Biotage Flash 40 apparatus (10 to
15 30% EtOAc:petroleum ether gradient) to afford the product (0.782 g, 50%) as a solid
(inseparable mixture of mono- and di-bromo-substituted analogs which were
separated in the next step); monobrominated compound: mass spectrum [(-) ESI],
m/z 406/408 (M - H) and dibrominated analog: mass spectrum [(-) ESI), m/z 486

(M-H).
20
Step 3
{[1-Bromo-6-(3-pentyl-1H-indol-2-yl)-2-naphthylJoxy}acetonitrile and {{1-Bromo-
6-(5-bromo-3-pentyl-1H-indol-2-yl)-2-naphthyl]oxy}acetonitrile |
25 To a stirred solution of 2-(5-bromo-6-hydroxy-2-naphthyl)-3-pentyl-1H-indole

(0.740 g, 1.81 mmol) in acetone (20 mL) at rt was added Cs,COj; (1.30 g, 3.98 mmol)
followed by bromoacetonitrile (0.139 mL, 1.99 mmol) dropwise. The reaction was
stirred at this temperature for 6 h and then diluted with EtOAc (200 mL). The organic
layer was washed with H,0 (20 mL) and brine (20 mL) and then dried (Na,S0,). After
30  concentration, the residue was purified by the Biotage Flash 40 apparatus (20%
EtOAc:petroleum ether) to afford the product (0.315 g, 39%) as a foamy solid as well
as the dibrominated analog (0.141 g, 15%); monobrominated compound: 'H NMR
(DMSO-de) §0.82 (t, J = 7.3 Hz, 3H), 1.22-1.42 (m, 4H), 1.60-1.74 (m, 2H), 2.93 (t,
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20 Step 3 {[1-Bronp-6-(3-pentyl-1 Hindol-2-yl)-2-naphthyl]oxy)acetonitrile
and ([1-Brono- 6-(5-brono-3-pentyl-1 13 DEC 2005
H-i ndol - 2-yl) - 2-napht hyl ] oxy) acetonitrile 25 To a stirred sol ution of

2- (5- brono- 6- hydr oxy- 2- napht hyl ) - 3-pentyl -1H-indole (0.740 g, 1.81 mol)
in acetone (20 m-) at rt was added Cs2CO3 (1.30 g, 3.98 nmol) followed by
bronmoacetonitrile (0.139 nL, 1.99 nmmol) dropwi se. The reaction was stirred

at this teMEP4LUst for 6 h and then. diluted with Et OAc ( vz 4he
organic layer was washed with H20O (20 nm.) and brine (20 nL ancf]t en dried
(Na2504). After 30 concentration, the residue was purified by the Biotage
Fl ash 40 apparatus (20% EtOAc: petroleumether) to afford the product
(0.315 g, 39%=8< e, Loyrsuee)| 214), 292\l L t L br.oni gat ed .anal og (0. 141
g, 15%; monop: g st 97(:&%%0{&: ﬁ%&-ﬁfﬁ%@§Z?ftgf“o?§ﬁ<,a%?y.a_sg@3 e,
3H), 1.22-1.42 ?’m 4Hﬁ,’ 1°%§: 17 #2 e 1H5.67 (@, 93 9.t Hz,-B1), .93 (HEG €90k, WO

CTiHIS®20-8281(8), 3HS. : ;
03/ 000684 P 181, 3HR.12t92, @ HH > nfh8§ §pe?dﬁhgn_ [g.) Eél] V24450447 404 -y

t,J=7.3Hz, 1Enq7y; = (d, J

g. 2 Hz, 1_H @ggég?'gﬁ?,agej’ ant .91%MQ%$V§WebﬁOM,(t.J =70, Hz+eH), 121-130
8. 10- 8. 28 5( m(Maff). 157813 (rs, 2H)H).92 (RS s BSPREL IHITE 16 ga zﬁflﬂ_Bs & €=$4f5_‘/5é47 (M -
H) - and di brqm),nﬁ5ﬁ¢.5§r'(§,l ofj 'Sdg(#l\/\lji_( 08@ 6,0 81 (, "J =7 7T H3H),
1.21-1.40 5 g(m, liHé 1.8520-7 (§1° 2857 F%. §9), (795 (4, L=8.7/Hep1H)28)1 2-883 146 (s,
2H), 7.16 (d{Mg3D: 8150 kg 1H); madp spactsin [1-) EBI( iz M -H)69 (d, J = 8.7 He,
1H), 7.95 (d, J = 9.7 Hz, 1H), 8.12-8.31 (m 3H), 11.50 (s, 1 H); mass
spectrum [ (- tES ], mMz 525 (M- H-. Step 4 10 {[6-(1-Benzyl-3-pentyl-1

H i ndol - 2-yl P rono- 2- napht hyl ] oxy}acetonitrile To a stirred solution of

([ 1- br on0 6- {[B-p-Benyyl-3-prto- 21 | - acetonjtrile (0.135
g, 0.257 mml) in THE (gb n{0 -) Lﬁ%‘%&@)\ﬁagﬁ’gﬂ%gﬁi"k%ﬂx%%@?“ﬁ[e 0.283
nmol ) followed by BnBr (0.019 ni, 0.308 mmol). The reaction was warnmed to

15 rt and let stiTo faostir2d dolutidh td?r{[ﬂﬁibl%oiisi-(@%enfyh?l-i-rin%%ﬁﬁ-iyﬁ-'}-ngpﬁ{h%oe)cyy\-las
quenched Wi t feekorliitdth. 135 g, 0,257 mmol) in THF (5 mL) at 0 °C was added KOt-Bu (0.032 g
0.283 mmol) followed by BnBr (0.019 mL, 0.308 mmol). The reaction was warmed tc;
15 rtand let stir for 24 h. After this time, the reaction mixture was quenched with 1 N HCI
(~2mlL). T?e resulting solution was diluted with EtOAc (100 mL). The organic layer
was washed with 1 N HCI (10 mL), sat. ag. NaHCO, (10 mL), and brine (10 mL) and
then dried (MgSO.,). After concentration, the residue was purified by preparatory
plate chromatography (20% EtOAc:petroleum ether) to afford the product (0.105 g
20 56%) as a solid; 'TH NMR (DMSO-dg) 5 0.73 (t, J = 7.4 Hz, 3H), 1.09-1.23 (m, 4H)'
1.47-1.63 (m, 2H), 2.70 (t, J = 7.7 Hz, 2H), 5.34 (s, 2H), 5.46 (s, 2H), 6.81 (d, J = 7.4'
Hz, 2H), 7.04-7.23 (m, SH), 7.41 (d, J = 8.1 Hz, 1H), 7.62-7.73 (m, 3H), 8.02 (s, 1H),

8.12 (d, J = 9.2 Hz, 1H), 8.20 (d, J = 9.2 Hz, 1H); mass spectrum [(+) ESI], m/z
537/539 (M + H)*.

.25
Step 5
6-(1-Benzyl-3-pentyl-1 H-indol-2-yl)-1 -bromo-2-naphthyl 1 H-tetraazol-5-yimethyl
ether or 1-Benzyl-2-[5-bromo-6-(1 H-tetraazoI-5-ylmethoxy)-2-naphthyl]-3-pentyl-
1H-indole

30

To a stired solution of {[6-(1-benzyl-3-pentyl-1 H-indol-2-yl)-1-bromo-2-

naphthylloxy}acetonitrile (0.101 g, 0.188 mmol) in DMF (7 mL) at rt was added NaN;
(0.061 g, 0.940 mmol) followed by NH,CI (0.050 g, 0.940 mmol). The reaction was
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"2 m). The resulting solution was diluted with EtOAc (100 ni). T%w
| ayer was washed with 1 N HC (10 nL), sat. agq. NaHCO3 (10 ni)

(10 mM-) and then dried (MySO4). After concentration, the residue was
purified by preparatory plate chromatography (20% Et OAc:petroI eum et her)
to afford the product (0.105 g, 20 56% as a solid; 'H NVR (DVSO-d6) 6 0.73
(t, 3 =7.4 Hz, 3H, 1.09-1.23 (m 4H), 1.47-1.63 (m 2H), 2.70 (t, J =
7.7 Hz, 2MYOOHIBGBH s on) 5 46 (s, 2H), 6.81 (d, J = 7.BCT/ES022pNp -
7.04-7.23 (m 5H), 7.41 (d, J =8.1H, 1H, 7.62-7.73 (m 3H), 8.02 (s, 1
H, 8.12 (d, J 9.2 Hz, 1H), 8.20 (d, J 9.2 Hz, 1H); mass spectrum[(+)
ESI], nmz 537/539 (M + |—|)+ 25 Step 5 6- (1 Benzyl - 3- pent yl - .

H-i ndol - 2- yI hedtedbtm‘rﬂﬂ@fm&phtmf this tithd, et wamsocbpberfiraldd ranid fyilited thIHIQTN HCI .

| h h | -
i indol e 30, 5S4y T Skl RRY P a2 ) e PRl Wi ESAB TR -
H-i ndol - 2- yI b).-The ergpic |amp?$§h\§ars!ll®<\y’)fa%6tlﬂﬂh(10 inLpar(dbrtb® 110gnL)Canti@Bemmol ) i n

(0. 050 g 0. it M “HRAEo I ok BS pechy Il Bt b Sn,

PCT/ USOZ/@llQBBM)a?%a yetow fram. mer>7P & (dacerap.):t'hi NMRi(AMSOds) §AF2¢bHcent r at ed
and diluted wigtz, 2H) H@é 1 2@ (m'54F|}3)1 5011158 (] %ffl)gré%s"(fi% —S?erzGQH)’its 32 ﬁf or 2 h

and then extracted W th (3 ani c
2 N HCl (10 A0) 5a7ﬁdsb?H)n@7(fd31rfﬂ‘) 25hd -4He = @i 1'(')\/@'8@7)18 (T'héHl) &sd t | ng
sol uti on was(d; grc&niHzat ey 7t58-264 @, Q% L*CSIO(-IQ ﬂ»g57 57?; 1ﬁ9% 38(%1 a

O 06T 3T ! B80T g P S Sl oo a2, %65

(s, . 2H) 330? 2925, 285%,H)6006 1365, 3484, 1475, 2&65 145871406, 13807 17705 15115 1L1l§)5 0 (d
7.10-7.1 64 7
J =090 He, miuﬁ*)m;c? 1?% (18210 3575 gzogga(%dsan Poo, Z)“ga’ﬁé and %g cig s '%‘af%l
8.9 Hz, 1 I—I)SPGL‘BUIMULES'TOT\/(ZI@ZB(M H; IR (neat) 3030, 2950,

Anal. Calcd. for Cs,H3oBrNsO-1.5H,0: C, 63.26; H, 5.47; N, 11.53,

Found: C,63.16; H, 5.11: N, 11.33.
15 '
Example 3

1-Methyl-3-pentyl-2-[6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-1H-indole

Step 1
20 {[6-(3-Pentyl-1H-indol-2-yl)-2-naphthyl]oxy}acetonitrile

The title compound was prepared as a solid (0.633 g, 84%) from 2-(6-
hydroxy-2-naphthyl)-3-pentyl-1H-indole using the procedure from step 3 of Example
2; '"H NMR (DMSO-ds) 50.83 (t, J = 7.5 Hz, 3H), 1.24-1.42 (m, 4H), 1.60-1.75 (m,
25 2H), 293 (t, J = 8.4 Hz, 2H), 5.33 (s, 2H), 7.02 (t, J = 8.4 Hz, 1H), 7.11 (t, J = 8.4 Hz,
1H), 7.28-7.41 (m, 2H), 7.52-7.62 (m, 2H), 7.80 (d, J = 9.3 Hz, 1H), 7.99 (d, J = 9.3

Hz, 2H), 8.13 (s, 1H), 11.23 (s, 1H); mass spectrum [(-) ESI], m/z 367 (M - H)..

Step 2
30 {[6-(1-Methy!-3-pentyl-1H-indol-2-yl)-2-naphthylJoxy}acetonitrile

The title compound was prepared as a solid (0.412 g, 83%) from {[6-(3-pentyl-
1H-indol-2-y1)-2-naphthyl]oxy}acetonitrile using Mel and the procedure from step 4 of
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10 2925, 2855, 1600, 1565, 1495, 1475, 1465, 1455, 1405, 1330, 12'72 &Z@
1195, 1145, 1050, 1030, 1020, 975, 920, 895, 830, 800, 740, 700, Rg

cm1l; mass spectrum|[(-) ESI], mlz 578 (M- H)'; Anal. Calcd. for
.C32H3OBr N5O. 1. 5H20 C, 63.26; H, 5.47; N, 11.53, Found: C, 63.16; H, 5.11;

N, 11.33. 15 Exanple 3 1-Methyl-3-pentyl-2-[6-(1
20 {[6-(3-Pentyl-1

H t et raazolwdeyéoordshoxy) - 2- naphthyl]-1 H 1 n dole Step |
H- i ndol - 2-yl ) - 2- napht hyl ] oxy}acetonitrile The title conpo&kd/Uagd21pt3epar ed

as a solid (0.633 g, 84% from 2-(6- hydroxy-2-naphthyl)-3-pentyl-1
H i ndol e using the procedure fromstep 3 of Exanple 2; 1H NVR ( DMSO- d6)

80.83 (t, J =.7.5 _1,35%\}' 1.24-1.42 (m 4H), 1.60-1.75 (m 25 2H), 2.93
(t. J = 8 4 Hrxample 2;5H AR OMSOyds) 5052 (1 o), = Z.Sct—lzBSHi).Hzo7-1.2H§m, ALy 4. J =
8.4 Hz, 1 H)1.63(R82H), 2168\ 2518 Hy 2FR- | .8 1293 e, 1
H, 7.99 (df_l)”}]H):(;el )I-iZS((mJ 3%3!—11%2?!23%@% gﬂyf@és’(%’*) ?'Ogi)f,"’rfa%é* Hgpect rum
[(:) ES 1], m23 ‘?t'n’/l‘-&%@'"E&'ép342(d®oJfﬂ@,e.p-mmny|7-.@wem=>g_emz,1H

),

H i ndol - 2- yI ) Z.33-A&6Hrh $H), 3023800 BH).hiR L i) prepared
as a solid (0.412 g, 83% from {(Eng-( -IOents;/EIB?{rJfII k )%éf%?ﬂggj(,\)(‘@ii)_
H i ndol - 2-yl ) - 2-napht hyl ] oxy}acetonitrile using Mel and the procedure from

step 4 of -33teB3DEC 2005 WD 03/ 000684 5 PCT/US02/21113 Exanple 2; 'H NMR
1.27 (m 4H), 1.47- 1.65 (m

21y 2:08 (1" PHDH AR b Smhon S bnal it (i) 2 o s
Hz, 1H, 7.19 (t, J =83H, 1H, 7.34 (dd, J =15 9.0H, 1H, 748
E ?;) J s ]91.00 ”{E;t éy%?e &ﬁ?ﬁ%ﬁ%ﬁg?ﬁﬁed ds 3 Bn .g?slid((g?m ?ED ?47m?§m ?[g-%: t rum
_ phthylloxy}acetonitrile using the procedure from
step 5 of Example 2, mp 120-122 °C; 'H NMR (DMSO-d;) 5§ 0.73 (t, J = 6.9 Hz, 3H),
1.09-1.24 (m, 4H), 1.48-1.60 (m, 2H), 2.66 (t, J = 7.2 Hz, 2H), 3.58 (s, 3H), 5.65 (s,
2H), 7.06 (t, J = 7.6 Hz, 1H), 7.18 (t, J = 7.4 Hz, 1H), 7.33 (dd, J = 2.5, 8.9 Hz, 1H),
7.45(d, J = 8.1 Hz, 1H), 7.51-7.62 (m, 3H), 7.91-8.01 (m, 3H), 15.08-17.10 (bs, 1H);
15 IR (neat) 3130, 3040, 2950, 2930, 2890, 2860, 2795, 1625, 1605, 1565, 1500, 1485,
1470, 1440, 1430, 1390, 1360, 1340, 1325, 1265, 1230, 1220, 1200, 1170, 1135:
1100, 1045, 1035, 1015, 965, 930, 905, 845, 830, 785, 740, 705, and 680 cm’; mass
spectrum [(+) APCI), m/z 426 (M + H)*;
Anal. Calcd. for C2Hz7NsO: C, 73.39; H, 6.40; N, 16.46,
20 ' Found: C, 73.08; H, 6.57; N, 16.45.

Example 4

2-[5-Bromo-6-(1 H-tetraazol-S-ylmethoxy)-2-naphthyl]-1 -methyl-3-pentyl-1H-

indole or 1-Bromo-b‘-(1-methyl-3-pentyl-1H-indol-2-yl)-2-naphthyl 1H-tetraazol-
25  5-ylmethyl ether

Step 1
{[6-(1-Methyl-3-pentyl-1 H-indol-2-yl)-1 -bromo-z-naphthyl]oxy}acetonitrile

30 The title compound was prepared as a solid (0.111 g, 69%) from {[.1-bromo-6-
(3-pentyl-1H-indol-2—yl)-2—naphthyl]oxy}acetonitrile using Mel and the procedure from
step 4 of Example 2; 'H NMR (DMSO-ds) 580.73 (¢, J = 7.4 Hz, 3H), 1.08-1.26 (m,
4H), 1.47-1.62 (m, 2H), 2.69 (t, J = 8.2 Hz, 2H), 3.61 (s, 3H),5.48 (s, 2H), 7.09 (t, J =



1- Met hyl - 3-pentyl-2-[6-(1 Htetraazol -5-yl met hoxy) - 2- naphthyl]-1 H-indol e
The title conpound was prepared as a It. tan solid (0.311 g, 74%3 PEG205
{[6-(1- 10 nethyl-3-pentyl-1 Hindol-2-yl)-2-naphthyl]oxy)acetonitrile
using the procedure from step 5 of Exanple 2, np 120-122 C, 'H NWR
(DVMSO-d6) 8 0.73 (t, J =6.9 Hz, 3H), 1.09-1.24 (m 4H), 1.48-1.60 (m
2H), 2.66 (t, J = 7.2 Hz, 2H), 3.58 (s, 3H), 5.65 (s, 2H), 7.06 (t, J =
7.6 Hz, 1wdo3obods8 (t, J = 7.4 Hz, 1 H), 7.33 (dd, J = 2pSru@281z, 1 H),
7.45 (d, J =81 Hz, 1 H, 7.51-7.62 (m 3H), 7.91-8.01 (m 3H),
15.08-17.10 (bs, 1 H; 15 IR (neat) 3130, 3040, 2950, 2930, 2890, 2860,
2795, 1625, 1605, 1565, 1500, 1485, 1470, 1440, 1430, 1390, 1360, 1340,

1325, 1265, 2 20Q, 0 10 0 39, 110l15,,,965,
030, 905, Bad gadti75e! g A hE 1 PR, AT e ve A, 7N, U2
APCl ], m z 426H},M.68-HBQ (mAf3), 8.08kctH), B&2 (26 B/l 1id), 8723 (d9d =H8.9¢iz40; N,
16.46, 20 F ; i+ BrmB-/4 Ay Exanple 4 2-[5-Bronp-6-(1
Ht et raazol g“gﬁ%?ﬁ%%%%( %Eg']h?"%ﬁef?*f?#@tﬂ@] -3-pentyl-1 H indole or

1- Brono- 6- (1-net hyl - 3-pentyl -1 Hindol -2-yl)-2-naphthyl 1 Htetraazol- 25
5-yl net hyk ehgyz2 Step | {[6-(1-Methyl-3-pentyi-1 '

H i ndol - 2-yl )-1-bronmo-2- napht hyl] oxy}acetonitrile 30 The titl e conmpound was
prepared as &LleEreyo Wlt?ﬁ@?még%m &'BW){%‘TQFPNBWB‘:‘@et('%'-'%B?ﬂW'I'"-'{',

H-i ndol - 2- y| Jnddid@p Mt-Brdn @By} -anthylB-perityie] Himdop2 yh2-ratththyl el Hiteveadotls € from
step 4 of Exgg}?le 2i t'H NVR (DVSO-d6) 80.73 (t, J = 7.4 Hz, 3H), 1.08-1.26
(m 4H), 1. 22Meylether 51p "5 69 (t, J = 8.2 Hz, 2H), 3.61 (s, 3H), 5.48
(s, 2H), 7.09 (t, J = 13 DEC 2005 WD 03/000684 PCT/US02/21113 7.4 Hz,

IH)," 7.21,(t, J = 4 = éd—g .=8.2
Hz,  1H) Yol bal 7 B @%%Zﬁgmds"."%%p'%gégfﬁ%,a-'%.g?gv“?é','d trog 8@%1}?‘% T 8. 27
(d, J = 8.9 Hezmethyl-3Hpentyldskindgl@enl)Irhradnior3-nasithylloxyiacet@iityiles 3 usivg+ Hpe. .5
Step 2 2-[5- BrfaB@urE 1o step 5 of Example 2, mp >125 °C (gecomp.); 'H NMR (DMSO-ds) §
Htetraazol - -%I met hoxgylzl- 2- nali)ht hyl ] - 1-'met h)él - 3- pent2¥_|l -1 H
0.73 (t, J = 6.9 Hz, 3H), 1.11-1.21 (m, 4H), 1.50-1.57 (m, 2H), 2.66 (t, J-= 7.5 Hz, "
2H), 3.59 (s, 3H), 5.60 (s, 2H), 7.07 (t, J = 7.2 Hz, 1H), 7.19 (t, J = 7.3 Hz, 1H), 7.46
15 (d, J=8.2Hz 1H), 7.58 (d, J = 7.9 Hz, 1H), 7.68 (d, J = 8.7 Hz, 1H), 7.81 (d, J = 9.0
Hz, 1H), 8.01 (s, 1H), 8.09 (d, J = 9.0 Hz, 1H), 8.20 (d, J = 8.7 Hz, 1H), 15.95-17.95
(bs, 1H); IR (neat) 3050, 2950, 2920, 2855, 1600, 1565, 1475, 1470, 1405, 1365, .
1330, 1270, 1245, 1185, 1160, 1150, 1135, 1100, 1055, 1020, 975, 915, 895, 825,
800, 765, 740, 700, and 670 cm™; mass spectrum [(-) ESI], m/z 502 (M - H);
20  Anal. Calcd. for CaHzsBrNsO-1.25H,0: C, 59.26; H, 5.45; N, 13.29,

Found: C, 58.89; H, 5.07; N, 12.83.

Example 5

1-Acetyl-3-pentyl-2-[6-(1H-tetraazol-5-yimethoxy)-2-naphthyi]-1H-indole
25

Step 1

{[6-(1-Acetyl-3-pentyl-1H-indol-2-yl)-2-naphthyl]oxy}acetonitrile

To a stirred solution of {[6-(3-pentyl-1H-indol-2-yl)-2-naphthyl]oxy}acetonitrile

30 (0.300 g, 0.814 mmol) in Ac;O (3 mL, 3.18 mmol) at rt was added a catalytic amount
of CSA (0.019 g, 0.0814 mmol). The reaction was heated to 70 °C for 18h, and by

TLC the reaction was about one half complete. Another 19 mg of CSA added and

kept at 70 °C for an additional 24 h. After this time, the reaction mixture was

-35-



indol e or 1-Brono-6-(1-nethyl-3-pentyl-1 Hindol-2-yl)-2-napht hyJ' iD
H tetraazol - 5-ylnethyl ether 10 The title conpound was prepared E EC 208
brown solid (0.070 g, 61 %9 from ([6- (1 -nethyl-3-pentyl-1 _
‘Hindol - 2-yl)-1-brono- 2- napht hyl ] oxy}acetonitrile using the procedure from
step 5 of Exanple 2, np >125 C (deconp.); 1H NMR (DMSO-d6) 8 0.73 (t, J =
6.9 Hz, 3Hwodsibdesl. 21 (m 4H), 1.50-1.57 (m 2H), 2.66 (t, J = 7.5 Hz,

2H), 3.59 (s, 3H), 5.60 (s, 2H), 7.07 (t, J = 7.2 Hz, 1 HPCT/Usamu3, J =
7.3 Hz, 1 H, 7.46 15 (d, J =8.2 Hz, 1 H), 7.58 (d, J = 7.9 Hz,
1H),7.68(d,J=8. 7Hz, 1H),7.81 (d,J=9.0 Hz, 1 H), 8.01 (s, 1 H, 8.09 (d, J
= 9.0 Hz, 1 I—% 8h2<g éd, J =8.7 Hz, 1 H, 15.95-17.95 (bs, 11-1); IR
(neat) 3050, 94¥ENeHYBH 1 BdiH (- Lomb). THEEBSUItInG7MDILtbA Tids %Q&edmﬁ%tgAésso’

1270, 1245, 1(186 mL)1HR " 0, 975 915, -895, 825,
800, 765, 740 o Orém@b#%nﬁé%%%@ﬁ?’ﬁﬁ‘%?- missat. agyNaHE: (1w -

n 7%8 brelmd 1(370 c S

0. 20 Anal 'mb')? H‘i’:). S't?:g B@‘éﬁ;lﬁ'gﬁgjgmteg.(mm; Attor mgé}‘lﬁr,atidih. " é?ﬁ'dgé\lwg;?iZQ
Found: ' . BoifiedH by i Eégygpé -3~ pe -2-[6-
H-tetraazqg '%rééiéﬁi]tboﬁc){ag;dﬁg h?h I4]?I Hlt%dg]oéhg%%ﬁ/ Eb&?‘g.pe oleum e[her
{[6-(1-Acetyl=3-pentyl -1 I 8@1‘°-‘¥Q-y¢‘b9.249r‘i(e)paﬂm94>qdou~y}um(moxd;)|m7@ a
S| Thed sol o OF % OB amng ik, 147100 (21 192 6, 3132442 1 2o

i ndol - 2- - 0 r . g, 0. tn Ac
(3 . 3 15 12 SORE, 20} 2 XA Mk 5Py D dmudburk 6.0 m, 8k, 6
0.0814 mmol ) J =Th H@&Hi;msmtmaqmcmpmhomWH}§Q?3 @q,\g _ TLC the
reacti on was about one half conplete. Another 19 nj o A added and kept

at 70 Cf@r n additional 24 h. After this tinme, the reaction m xture was
-35 13 DI1: 2 R0 03/ 000684 PCT/ US02/ 21113 guenched with 1 NHC (- 2 nl).

(ayer“vas'vadies TR YRGB S e B pRlhndas
The title compound was prepared as a yellow foamy solid (0.097 g, 56%)
from {[6-(1-acetyl-3-pentyl-1 H-indol-2-yl)-2-naphthyl]oxy}acetonitrile using the
15 procedure from step 5 of Example 2, mp >95 °C (decomp.); 'H NMR (DMSO-ds)
80.71 (t, J = 7.0 Hz, 3H), 1.08-1.19 (m, 4H), 1.47-1.56 (m, 2H), 1.90 (s, 3H), 2.51 (t,
J =. 7.6 Hz, 2H), 5.55 (s, 2H), 7.29-7.38 (m, 3H), 7.52 (dd, J = 1.5, 8.4 Hz, 1H), 7.60
(d, J=2.1Hz, 1H), 763 (d, J = 7.2 Hz, 1H), 7.92-7.98 (m, 3H), 8.31 (d,J=78Hz
1H), 14.75-17.75 (bs, 1H); IR (neat) 3050, 2055, 2925, 2860, 1695, 1630, 1610’
20 1575, 1500, 1475, 1455, 1370, 1335, 1305, 1265, 1240, 1200, 117'0. 11585, 1130’
1100, 1060, 1025, 950, 920, 900, 865, 81 0, 750, 700, and 675 cm™: mass spectrun':
[(+) ESI], m/z 454 (M + H)*;
Anal. Calcd. for Ca;Hz;Ns0,-2.0H,0: C, 66.24; H, 6.38; N, 14.30,

Found: C, 65.85; H, 5.76; N, 13.53.
25
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nmL), and brine (10 nL) and then dried (MySO4). After concentrati85,0':1619"Js
residue was purified by the Biotage Flash 40 apparatus (10 to 20%

Et OAc: petrol eum ether 5 gradient) to afford the product (0.164 g, 49% as a
solid; "HNWR (DVMSO-d6) S 0.73 (t, J =7.2 Hz, 3H), 1.03-1.23 (m 4H),
1.47-1.61 (m 2H), 1.92 (s, 3H), 3.24-3.42 (m 2H), 5.34 (s, 2H),
7.27-7.43 (m 3H), 7.52-7.70 (m 3H), 7.94-8.08 (m 3H), 8.33 (d, J =18.8
Hz, 1 H),; W&sB08@8ttrum|[(+) ESI], mz 411 (M + H+, 433 PCWUSNIB. 10 Step
2 1-Acetyl-3-pentyl-2-[6-(1 Htetraazol - 5-yl net hoxy) - 2- napht hyl ] -1 H- I ndol e
The title conmpound was prepared as a yellow foanmy solid (0.097 g, 56%
from{[6-(1l-acetyl-3-pentyl-1 Hindol-2-yl)-2-naphthyl]oxy)acetonitrile

usi ng the 5E)§Jn8|ﬁ§§ure fromstep 5 of Exanple 2, np >95 C (deconp.); 'H
NVR ( DMBO- d6) , J = 7.0 Hz, 3H), 108119(m 4H), 1.47-1.56 (m
2H), 1.90 (s,1-Beptyl 2-[5-!Drc(m9-6-(fﬂH-¢et7a£ol-ﬁ-ylnﬁtproxy!ﬁ-zaﬁphmyl]%bentﬂeﬂg-7. 38 (m
3H), 752(ddlndle‘15 8.4 Hz, 1 H, 7.60 (d, J =2.1Hz, 1 H, 7.63 (d,
J = 7.2 Hz, 792798(m 3H), 8.31 (d, J =7.8 Hz, 1H), 14.75-17.75
(bs, 11-1); IR(neat) 3050, 2955, 2925, 2860, 1695, 1630, 1610, 20 1575,
1500, 147% 1df@sq 1370, 1335, 1305, 1265, 1240, 1200, 1170, 1155 1130,
1100, 1060, 102 950, 920, 900, 865, 810, 750, 700 and 675 cm'; nmass
spectrum [ (Y6-Bspeetyl3-pentyhTil-ipdolayy-1-arpmo-2maphthyilepdacsionipiias02. 2. 0H20:

C, 66.24; H 6.38; N, 14.30, Found: C, 65.85; H, 5.76; N, 13.53. 25 13 DEC

2005 . WO 03/ 0006 / USO 1113 Exanple 6 5- by ono- 6
Htetraazol - 5-yl nelkﬁdﬁr)co'?p?fﬁéﬁ'ﬁﬂﬂﬁpaé %ﬁﬁ §?"%foﬁ§§ Erﬁzﬂcﬁ’)g @( @'Bmf'
{LG (1- iAcet y| (33eptyh1 hHindbl- Mimdmbhthyudx)'}a&etbmmahsﬁwglaebrfobyddr?ﬁ(yr-}; atétﬁﬁqﬁl tril g
The title o ro 1 br ono- 6-
(3- pent yI E’PW?\%@% P’W@\g%%?@yﬁ 5 ‘g p%HF't% «1:\%% %119("1' S'p1r"zf)%'edur e
fromstep 1 of.59 (m, 2H), 1 .97 (s, 3H), 2.42-2.57 (m, 2H), 5.48 (s, 2H) 7.27-7.46 (m, 2H), 7.63-

7.80 (m, 3H), 8.13 (s, 1H), 8.156-8.36 (m, 3H); mass spectrum [(+) ESI], m/z 489/491

(M +H)", 511/513 (M + Na)".

15 Step2
1-Acetyl-2-[5-bromo-6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-3-pentyl-1H-
indole

The title compound was prepared as a light yellow foam (0.028 g, 29%) from
20  {[6~(1-acetyl-3-pentyl-1H-indol-2-y1)-1-bromo-2-naphthyljoxy}acetonitrile using the
procedure from step 5 of Example '2, mp >79 °C (decomp.); 'H NMR (DMSO-ds)
§0.71 (t, J = 7.0 Hz, 3H), 1.08-1.18 (m, 4H), 1.48-1.56 (m, 2H), 1.95 (s, 3H), 2.48-
2.56 (m, 2H), 5.73 (s, 2H), 7.32 (d, J = 1.1, 7.5 Hz, 1H), 7.37 (id, J = 1.2, 7.3 Hz,
1H), 7.65 (d, J = 7.8 Hz, 1H), 7.70 (dd, J = 1.7, 8.7 Hz, 1H), 7.74 (d, J = 9.0 Hz, 1H),
25 8.08 (d, J = 1.5 Hz, 1H), 8.12 (d, J = 9.0 Hz, 1H), 8.20 (d, J = 8.7 Hz, 1H), 8.30 (d,
J =7.8 Hz, 1H), 14.75-17.75 (bs, 1H); IR (neat) 3140, 3050, 2950, 2920, 2860, 2630,
1695, 1630, 1600, 1570, 1475, 1450, 1370, 1340, 1300, 1270, 1245, 1205, 1195,
1140, 1095, 1045, 1020, 980, 915, 900, 875, 830, 805, 750, 700, and 670 cm™'; mass
spectrum [(+) ESI], m/z 532/534 (M + H)*; |
30 Anal. Calcd. for Co7HxBrNsO2-1.0H0: C, 58.92; H, 5.13; N, 12.72,
Found: C, 58.74; H, 4.76; N, 12.21.
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10 Exanple 5; "H NMR (DMBO-d6) 8 0.72 (t, J = 7.2 Hz, 3H), 107%;%#}%
4H), 1.48- 1.59 (m 2H), 1.97 (s, 3H), 2.42-2.57 (m 2H), 5.48 (s, :
7.27-7.46 (m 2H), 7.63- 7.80 (m 3H), 8.13 (s, 1H), 8.15-8.36 (m 3H);
mass spectrum|[(+) ESI], mz 489/491 (M+ H+, 511/513 (M+ Na)+. 15 Step
2 1-Acetyl-2-[5-brono-6-(1 Htetraazol -5-yl net hoxy) - 2- napht hyl ] -3-pentyl -1
H i ndol e Weoxdotdse conpound was prepared as a |ight yell QE‘rng(WH]QB 028 g,
2999 from 20

{[6-(1-acetyl-3-pentyl -1Hindol -2-yl)-1-brono-2-napht hyl ] oxy}acetonitrile
usi ng the procedure from step 5 of Exanple 2, np >79 C (deconp.); 'H NWR
(DVBO- de) 8@ 7 ,g; = 7.0 Hz, 3H), 1.08-1.18 (m 4H), 1.48-1.56 (m
2H), 1.95 (s, 48- 256(m 2H), 5.73 (s, 2H), 7.32 (td, J:11, 7.5
Hz, 1H), 7.373-Peokyl-3-[6(1H-Bitraaza-S-imetHoxy)-2- rvapﬁﬁlw]m ﬁ)](tnfh]orgm@ﬁryz , 1.70

(dd, J_17b§?, ) 774(d J=09.0 d, J=1.5
Hz, 8. 12 hwﬁ""ag 820(dJ 87Hz 1 H, 830 (d J

= 7.8 Hz, 1 H), 14.75-17.75 (bs 1 H: IR (neat) 3140, 3050, 2950, 2920,
2860, 263@% gG95, 1630, 1600, 1570, 1475, 1450, 1370, 1340, 1300, 1270
1245, 1205, 119 1140, 1095, 1045, 1020, 980, 915, 900, 875, 830, 805,
750, 700, andl&@EPevh1-[3rd8ucremethwiibrniyi}-) HAESIGH2-y)-2-n53RhGRkyEM + H) +; 30
Anal . Cal cd. dceforfaild26Br N5O2. 1. 02O C, 58.92; H, 5.13; N, 12.72, Found:
C, 5874 H, 4.76; N, 12.21. 1 3 DEC 2005 WD 03/ 000684 PCT/US02/ 21113

Exanple 7 3-Pentyl-2-[6-(1
it s
 ndol 351 ) PRI hdectiien 18 Heeriabo smpmsmiieans epar o
as a solid (Grelprbeedurd4n Stewemof Ekahmpled2 THNMR (DMSO-ds) 50.72 (t, J = 7.8 Hz,
3H), 1.08-1.29 (m, 4H), 1.51- -1.67 (m, 2H), 2.71 (t, J = 8.6 Hz, 2H), 5.29 (s, 2H), 5.47
(s, 2H), 6. 37 (d, J = 8.6 Hz, 1H), 7.08-7.21 (m, 2H), 7.23-7.32 (m, 2H), 7.35-7.45 (m,
2H), 7.48 (t, J = 7.8 Hz, 1H), 7.563 (d, J = 1.7 Hz, 1H), 7.63-7.75 (m, 2H), 7.83-7.92
15 (m, 3H), mass spectrum [(+) ESI), m/z 527 (M + H)".

Step 2
3-Pentyl-2-[6-(1 H-tetraazol-S-ylmethoxy)-2-naphthyl]-1 -[2-(trifluoromethysl)-
benzyl]-1H-indole

20 .

The title compound was prepared as a It. brown/tan solid (0.097 g, 66%) from
{[6-(3-pentyl-1 ~[2-(trifluoromethyl)benzyl}-1H-indol-2-y1)-2-na phthylloxy}acetonitrile
using the procedure from step 5 of Example 2, mp >100 °C (decomp.); 'H NMR
(DMSO-ds) 8 0.73 (t, J = 7.0 Hz, 3H), 1.11-1.27 (m, 4H), 1.53-1.63 (m, 2H), 2.70 (t,

25 J=7.5 Hz, 2H), 5.46 (s, 2H), 5.60 (s, 2H), 6.36 (d, J = 7.8 Hz, 1H), 7.09-7.17 (m,
2H), 7.24 (d, J = 7.5 Hz, 1H), 7.28 (dd, J = 2.4, 9.0 Hz, 1H), 7.34-7.40 (m, 2H), 7.46
(t, J=7.6 Hz, 1H), 7.52(d, J = 2.3 Hz, 1H), 7.64 (d, J= 7.6 Hz, 1H), 7.67 (d, J = 6.9
Hz, 1H), 7.79-7.85 (m, 3H), 16.15-17.50 (bs, 1H); IR {(neat) 3040, 2950, 2930, 2860,
1630, 1605, 1570, 1480, 1460, 1445, 1390, 1340, 1310, 1255, 1230, 1205, 1165,
30 1120, 1060, 1035, 930, 900, 865, 805, 775, 745, 725, and 660 cm™: mass spectrum
[(-) ESI], m/z 568 (M - H);
Anal. Calcd. for Ca3HaoF3Ns0-0.5H,0: C, 68.50; H, 5.40; N, 12.10,
Found: C, 68.63; H, 5.34; N, 11.87.
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10 1 Hindol -2-yl)-2-naphthyl]oxy}acetonitrile using 2-trifl uoronethyl
benzyl brom de and the procedure fromstep 4 of Exanple 2; 'H NI\/R3(DE05 6)
50.72 (t, J =7.8 Hz, 3H), 1.08-1.29 (m 4H), 1.51-1.67 (m 2H), 2.71

J =8.6 H, 2H), 5.29 (s, 2H), 5.47 (s, 2H), 6.37 (d, J =8.6 Hz, 1 H),
7.08-7.21 (m 2H), 7.23-7.32 (m 2H), 7.35-7.45 (m 2H), 7.48 (t, J =7.8
Hz, 1 H, & J=17H, 1H, 7.63-7.75 (m 2H), 7 15 (m
3H): mass ‘Z‘B’g’g’t‘)%%[(ﬂ ESI], mz 527 (M+ H)+. Step 2 3- ﬁéﬁfszf’?'i“[ 6- (1

H tetraazol - 5-yl net hoxy) - 2-napht hyl ] -1-[2-(trifl uoronet hyl)- benzyl]-1
Hindole 20 The title conpound was prepared as a It. brown/tan solid (0 097
g, 66% from {[6-(3-penty| 1-[2-(trifluoromethyl)benzyl]-1

H i ndol - 2-yl ) - 2-napht hyl ] oxy}acetonitrile wusing the procedure fromstep 5

of Exanmple 2,g pqg,go C (decorrp ); "HNWR (DVBO-d6) 8 0.73 (t, J = 7.0 Hz,
3H),111127 4H) , 53163(m2H),27OSt,25J—75Hz 2H) ,
5.46 (s, 2H) 25%(9"(%-6 (phigtetranzalgb-ymethoxy)2- rpihylis-pyntylFl-{Bitdilugrot m  2H),

7.24 (d, J —,ﬁeﬁyb[;enzéubm.mao@ (dd, J = 2.4, 9.0 Hz, 1 H), 7.34-7.40 (m
2H), 7.46  (t, J H, 7.52 (d, J =2.3 H, 1 H, 7.64 (d, J =
7.6 Hz, 15H), 7.67 (d, J = 6.9 Hz, 1 H, 7.79-7.85 (m 3H), 16.15-17.50
(bs, 1 H); |Rtépaat) 3040, 2950, 2930, 2860 (1630, 1605, 1570, 1480, 1460,
1445, 1390, 1340, .1310, 1255 1230. 1205 035, 930,
900, 865, 80%?6'&7%?"3‘5?'3,15,[21'65@‘,’”8% eBﬁf'l 'sVBe%EWPR I"E'P?t 1], mz
568 (M- H)' oxipadetor@aiied. for C33H30F3N50.0.5H20 C, 68.50; H, 5.40° N,
12.10, Found: C, 68.63: H, 5.34; N, 11.87. -38 13 DEC 2005 WD 03/ 000684

PCT/ US02/ 21113 Exanpl e 8 2-[5- Brono- 6- (1
H-t et r aaZid - 5- yl ndihhdite ForppormdivasyirdpaBedasia polid1(0[083 Gt 14%) feoom {§3-bromo-6-

met hyl ) benzyl g plnft1 14RbE2-91)-2-naphthyloxylacetonitrile  using  2-trifluoromethyl  benzyl
bromide and the procedure from step 4 of Example 2; 'H NMR (DMSO-dg) 5 0.72 (t,
J = 7.0 Hz, 3H), 1.11-1.22 (m, 4H), 1.54-1 .621(m, 2H), 2.71 (t, J = 7.4 Hz, 2H), 5.42"°
(s, 2H), 5.48 (s, 2H), 6.34 (d, Jd = 7.9 Hz, 1H), 7.11-7.20 (m, 2H), 7.28 (d, J = 7.8 Hz,
15  1H), 7.37 (t, J = 7.8 Hz, 1H), 7.45 (t, J = 7.8 Hz, 1H), 7.57 (dd, J = 1.7, 8.9 Hz, 1H),
7.63-7.68 (i, 2H), 7.69 (d, J = 7.2 Hz, 1H), 7.95 (d, J = 1.2 Hz, 1H), 8.03 (d, J = 9.2
Hz, 1H), 8.12 (d, J = 8.7 Hz, 1H).

Step 2
20  2-[5-Bromo-6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-3-pentyl-1-[2-(trifluoro-
methyl)benzyl]-1H-indole

The title compound was prepared as a yellow foam (0.013 g, 25%) from
{[6~(3-pentyl-1-[2-(trifluoromethyl)benzyl}-1H-indol-2-yl)-1-bromo-2-naphthyl]oxy}-

25  acetonitrile using the procedure from step 5 of Example 2, mp >85°C (decomp.);

'H NMR (DMSO-ds) 50.73 (t, J = 6.9 Hz, 3H), 1.10-1.23 (m, 4H), 1.54-1.62 (m, 2H),

2.70 (t, J = 7.33 Hz, 2H), 5.47 (s, 2H), 5.70 (s, 2H), 6.34 (d, J = 7.8 Hz, 1H), 7.11-

7.18 (m, 2H), 7.27 (d, J = 7.6 Hz, 1H), 7.37 (t, J = 7.5 Hz, 1H), 7.45 (t, J = 7.6 Hz,

1H), 7.54 (dd, J = 1.5, 8.7 Hz, 1H), 7.63 (d, J = 7.6 Hz, 1H), 7.65-7.70 (m, 2H), 7.91

30 (d,J=14Hz 1H), 7.97 (d, J = 9.0 Hz, 1H), 8.08 (d, J = 8.7 Hz, 1H), 15.75-17.85

(bs, 1H); IR (neat) 3050, 2950, 2920, 2855, 1600, 1565, 1475, 1460, 1415, 1355,

1335, 1310, 1270, 1245, 1195, 1160, 1115, 1075, 1060, 1035, 970, 925, 895, 830,
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Step | {[6-(3-Pentyl-1-[2-(trifluoronethyl) benzyl]-1
H i ndol - 2-yl ) - 1- br onp- 2- napht hyl ] - oxy}acetonitrile 10 The title éo%p

was prepared as a solid (0.053 g, 149% from{[1-brono-6- (3-pentyl-

"H-indol -2-yl)-2-napht hyl J]oxy}acetonitrile using 2- trifI uor or net hyl benzyl
brom de and the procedure fromstep 4 of Exanple 2; 'H NVR ( DMSO- d6) 8 0 72
(t, J = 7VOORPOSB) 1.11-1.22 (m 4H), 1.54-1.62 (m 2r,9cm?sﬂ;,;”|g_é =
7.4 Hz, 2H) 5.42 (s, 2H), 5.48 (s, 2H), 6.34 (d, J = 7.

7.11-7.20(m 2H), 7.28 (d, J =7.8 Hz, 15 1 H), 737(t J =7.8 Hz, 1 H),
7.45 (t, J = 7.8Hz, 1 H), 7.57 (dd, J =1.7, 8.9 Hz, 1 ,763768(n,

1
aZH) 17H§39 E(3d17296 770{ 740 Hhd 6%0'6')11‘ %Eéésp(segtruf%iﬁé%SQ rF%Sé&éﬁz) ¥ i) eﬁ-d [(-)ESI], . 9.2

Ht et raazol - 3% 2@1(’}40%9) 2- napht hyl ]-3-pentyl -1-[2-(trifl uoro-

met hyl ) benzylAnall Ogtddnfde tg,H NLb3€ r,ed as a yell ow f oam
(0.013 g, 259 from {[6%(g%nkyl %Fﬁgmg’rggﬁﬂ%%o%ﬁﬁ% benzyl]-1

H-i ndol - 2-yl ) - 1- br onp- 2- napht hyI]ofW”dZ HOctdohi 4.86,IN; sl ng t he procedure
from stepS55 of Exanple 2, np >85C (deconp.); 'H NVR (DMBO-de) 8 0.73 (t, J
= 6.9 Hz, 3Hj, ge0123(m4H) 1.54-1.62 (m 2H), 270(tJ=733Hz,
oH). 5.47 (s B3P 70 (s, 2H), 6.34 (d. J = 7.8 Hz, 7.11- 7.18 (m

2H), 7.27 (d1'(4'fa1-B%ylenzyl) 3=bent7l~2876 ((1H,-tet1raazo?-5 I5#€thok J =7.6
Hz, 1 H), 7ye4ddd, J = 1.5, 8.7 Hz, ? °yﬁ9aé’tﬁ§'](ﬂf
7.65-7.70 (m 2H), 7.91 30 (d, J=14Hz 1H) 797(d J 90Hz 1H)
8.08 (d, J = 8.7 Hz, 1H), 15.75-17.85 (bs, 1H); IR (neat) 3050,
2950, 29260 2855,,,1{500 1565, 1475, 1460, 1415, 1355, 1335, 1310, 1270,
1245, 1195, 11& } 1075, 1060, 1035, 970, 925, 895, 830, -39- 1 3 DEC 2005
WO 03/ 000684 g’é% %@5&?2@1@27% -pepyg-1 H?nmdpl-aw-z@aamamuoxymsmn&mct rum [ (+)
ESI], mz 648 (M+ H)+ and [(-)ESI] mz 646 (M- H'
The title compound was prepared as a solid (0.191 g, 46%) from {[6-(3-penty|-
1H-indol-2-yl)-2-naphthylloxy}acetonitrile using 4-fert-butylbenzyl bromide and the
15 procedure from step 4 of Example 2; '"H NMR (DMSO-ds) 50.73 (1, J = 7.4 Hz, 3H),
1.08-1.27 (m, 4H), 1.17 (s, 9H), 1.48-1.65 (m, 2H), 2.69 (t, J = 8.1 Hz, 2H), 5.29 (s,
2H), 5.52 (s, 2H), 6.78 (d, J = 8.1 Hz, 2H), 7.05-7.14 (m, 2H), 7.18 (d, J = 8:1 Hz,
2H), 7.32 (dd, J = 1.4, 9.9 Hz, 1H), 7.38 (d, J = 7.4, 1H), 7.53 (d; J = 8.5 Hz, 1H),
7.58-7.67 (m, 2H), 7.90-8.00 (m, 3H); mass spectrum [(+) ESI), m/z 515 (M + H)",
20 537 (M + Na)" and [(-) ESI] m/z 513 (M - HY.

Step 2
1-(4-tert-Butylbenzyl)-3-pentyl-2-[6-( 1 H-tetraazol-5-ylmethoxy)-2-naphthyl]-1 H-
indole

25

The title compound was prepared as a yellow foamy solid (0.144 g, 73%)
from {I6-(1 -[4-tert-butylbenzyl]—S—pentyl-1 H-indol-2-y1)-2-naphthyljoxy)acetonitrile
using the procedure from step 5 of Example 2, mp >95 °C (decomp.); 'H NMR
(DMSO-ds) 50.73 (t, J = 6.7 Hz, 3H), 1.12-1.20 (m, 4H), 1.16 (s, 9H), 1.52-1.58 (m,

30  2H), 2,67 (t, J = 7.5 Hz, 2H), 5.26 (s, 2H), 5.60 (t, 2H), 6.76 (d, J = 8.2 Hz, 2H), 7.05
(t J=7.5Hz, 1H), 7.10 (t, J = 7.8 Hz, 1H), 7.17 (d, J = 8.2 Hz, 2H), 7.30 (dd, J =23,
9.0 Hz, 1H), 7.35 (d, J = 7.9 Hz, 1H), 7.47 (dd, J = 1.2, 8.6 Hz, 1H), 7.56 (d, J = 2.3
Hz, 1H), 7.59 (d, J = 7.8 Hz, 1H), 7.87-7.92 (m, 3H), 14.75-17.75 (bs, 1H); IR (neat)
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Anal . Cal cd. for C33H29Br F3N50 3. 3H2O. C, 55.99; H, 5.07; N, 9.89, Found:
C, 56.14; H 4.36; N, 9.44. 5 Exanple 9 13 DEC 2005
1-(4-tert-Butyl benzyl)-3-pentyl-2-[6-(1

Ht et raazol - 5-yi net hoxy) - 2- naphthyl]-1 H indole 10 Step |

{[6-(21-]4- | benzyl ] -3-pentyl -1

H i ndol - Z-WOE}’S%E%M hyi ] oxy}acetonitrile The title comgﬁﬁﬁlswllﬁrepar ed

as a solid (0.191 g, 46% from{[6-(3-pentyl- 1

H i ndol - 2-yl ) - 2-napht hyl ] oxy}acetonitril e usi ng 4-tert-butyl benzyl brom de
and the 15 procedure fromstep 4 of Exanple 2; '"H NWVR (DVSO-d6) S 0.73 (t,
J = 7.4 Hz, 3EB0, 296008925, ZB5Q,M630 16051 1885, (151594800, 14&38-114655146151 1%!19 - 2.69

" 057 14 (1 759 %9 1?%%91@(0% 127%%142135’&;&) gf.go %ggq,,y@dogg 1019, 9@5 &0, HZZH)’

H), 7.38 (d, %90-555, &10, I4$;|)and1576EmCﬁnasstpect&@[(biEsﬂlmwsse (0.-3857.67 (m 2H),
790800(m S t ) (M+ H+, 20 537 (M +
e Cand b A)ngfggel]cg%nscasﬁfg pﬂ%hg 057389 @%55& 1228

1- (4-tert ®Butyl benzyl ) - 3- pentyl - Boyng: @17584 H, 6.92; N, 12.30.

Htetraazol - 5- yI rret hoxy) - 2-naphthyl]-1 H indole 25 The title conpound was
prepared as lﬁ foany solid (0.144 g, 73% from{[6-(1-[4-terf

but yl benzyl ] ’t% 1 Hindol -2-yl)-2-napht hyl ] oxy)acetonitrile wusing

t he procedur @- [Bmamsteemﬁeﬂsazlémrﬁnhst héxy)RnZhit]- Nﬁ‘%@ t}'lbfglif( 3 oH) |

( DVBO- d6) soe@l;ﬁ 3 7 3H) 112120
1.52-1.58 (mPe3 H)'""-z'ea?(t J=7.5H, 2H, 526 (s, 2H), 5.60-(t, 2H),
6.76 (d, 10 = 8.2 Hz, 2H), 7.05 (t, J = 7.5 Hz, 1 H), 7.10 (t, J = 7.8 Hz,

1H)717(dJ 2H)730(de23 9.0 Hz, 1H), 7.35 (d, J = 7.9 Hz,
11-1), 7. 47 = 1.2, 8.6 Hz, 11-1), 7.56 (d, J = 2.3 Hz, 11-1), 7.59
(d, J = -(1-1-5 tet-ButylBanzyl]Eepdntyl- ‘B-H)ndol.4~y7)51-ﬂr?m7c52-( bs, 11-1); IR (neat)

-40 13 DEC 2@8phthyloxylacetonitrile

15 The title compound was prepared as a solid (0.070 g, 19%) from {[1-bromo-6-
(3-pentyl-1H-indol-2-yl)-2-naphthyljoxy}acetonitrile using 4-tert-butylbenzyl bromide
and the procedure from step 4 of Example 2; 'H NMR (DMSO-dg) §0.73 (t, J = 7.3
Hz, 3H), 1.06-1.30 (m, 4H), 1.15 (s, 9H), 1.48-1.63 (m, 2H), 2.69 (t, J = 8.4 Hz, 1H),
5.31 (s, 2H), 5.47 (s, 2H), 6.74 (d, J = 8.4 Hz, 2H), 7.05-7.17 (m, 3H),7.17 (d, J = 8.4

20  Hz, 2H),7.42 (d, J = 8.7 Hz, 1H), 7.66 (d, J = 8.0 Hz, 1H), 7.70 (d, J = 9.1 Hz, 2H),
8.05 (s, 1H), 8.13 (d, J = 8.0 Hz, 1H), 8.23 (d, J = 8.0 Hz, 1H); mass spectrum
[(+) ESI], m/z 593/585 (M + H)".

Step 2

25  2-[5-Bromo-6-(1 H-tetraazol-5-yImethoxy)-2-naphthyl]-1-(4- tert-butylbenzyl)-s-
pentyl- 1H-lndole

The title compound was prepared as a yellow foam (0.042 g, 56%) from
{{6-(1-[-4-tert-butylbenzyl]-3-pentyl-1H-indol-2-y1)-1 -bromo—2—naphthyl]oxy}a;:etonitﬁle

30 using the procedure from step 5 of Example 2, mp >90 °C (decomp.); 'H NMR
(DMSO-dg) 80.72 (t, J = 7.0 Hz, 3H), 1.11-1.18 (m, 4H), 1.15 (s, 9H), 1.52-1.58 (m,

2H), 2.68 (t, J = 7.3 Hz, 2H), 5.28 (s, 2H), 5.72 (s, 2H), 6.74 (d, J = 8.2 Hz, 2H), 7.06

(t, J=7.2Hz 1H), 7.11 (t, J = 7.6 Hz, 1H), 7.17 (d, = 8.2 Hz, 2H), 7.38 (d, J = 8.1
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WO 03/ 000684 PCT/ US02/21113 5 10 3060, 2950, 2925, 2850, 1630, 1605 1565,

1515, 1500, 1480, 1465, 1445, 1410,
1200, 1170, 1130, 1105, 1030, 1010, 965, 930,

cm1; mass spectrum[(-) ESI], mz 556 (M- H)-; Anal. Calcd. for

C36H39N50. 0. 75H20: C, 75.69; H, 7.15; N, 12.26,

N, 12.30. MQH3M0e840 2-[5- Bromo- 6- (1

H-t et r aazol
pentyl .
H-i ndol

- 5-yl met hoxy) - 2- napht hyl ] - 1- (4-tent - but y| benzyrS:T/g§02/2m3

1Hindole Step | {[6-(1-[-4-tert-Butyl benzyl]-3-pentyl -

-2-yl)-1-brono- 2-

1395, 1365, 1345, 1305, 127d DEGS2008
900, 855, 810, 740, and 670

Found: C, 75.84; H 6.92;

napht hyl ] oxy} acet onitrile 15 The title corrpound

was pr ep«'zir sﬁ)ﬁé ﬁ()ﬂphﬁﬁ ]Joxggggg{lg}]%eq (dd, {,S|1Lé B?Qr Hgﬁﬁsstyuty(dbggglz Hxom de

H i ndol
and the pr oce‘kﬂ)ré%fd)m=st¢b1241mf85xmlfgQ,Hz bR

7.3 e 3M) 47k0fslydp ;lﬁ%eﬁiﬁ 30, Z#?:E 55969‘_;?_@256 2§§5 (%5520J1

J

(d,

Ht et raazol - Bnyl, cem:bonsmaeﬂ
Hindole The title conmpoun

8.4

7057 1 (m14 Hﬁ%“% 1% s Sg
" , 13
7.66 (d, & = 1856, 1026, 7410 7897508§§'880(§ ZE‘? 7}19{'?0%95& sggé;m,,mgés SPagtrursi |

J =8.0
m z 593/595

ZO gH 1Z§5

30410, 1395, 438%) 1380, 2395, 12’761212@6, 11195— 1845

(%E.Slhjnlz @3‘{/ @Azla),z [ 5- Brono- 6- (1

was prepared as a yel

from {[6-(1-[-4-tert-butyl benzyI]F‘Bméeﬁ?t%‘l&lH 5.92; N, 10.29.

03. 1565&151%)

1H),

RBARD bl Aol Lot Bgnay ) S pentyl 1

2.68
2H) ,

H- i ndol - 2-yl ) - 1- br onp- 2- napht hyl ] oxy}acetonitrile 30 using the procedure
from stegy5 ﬁé%npll e 2, np >90 C (deconp.); 1H NVR (DVSO-d6) 8 0.72 (t,
J=7.0 e, 11-1.18 (m 4H), 1.15 (s, 9H), 1.52-1.58 (m 0.
(7 t » J =173 -Brgm)o-G Bl-@@thyt-3- F@Hiw-ﬁl—lﬁao(-@-yl)-ah')a’ph&yﬁ%x{'ﬂcet}c acig- 2
Step 1
{[1-Bromo-6-(3-pentyl-1 H-indol-2-yl)-2-naphthyl]oxy}acetic acid methyl ester
15
The title compound was prepared as a solid (0.410 g, 58%) from 2-(5-bromo-
6-hydroxy-2-naphthyl)- -3-pentyl-1H-indole using methyl bromoacetate and the
procedure from step 3 of Example 2; '"H NMR (DMSO-ds) 5 0.82 (t, J = 7.0 Hz, 3H),
1.27-1.39 (m, 4H), 1.64-1.74 (m, 2H), 2.93 (t, J = 7.3 Hz, 2H), 3.73 (s, 3H), 5.12 (s,
20 2H),7.02(t, J=7.5Hz, 1H), 7.12 (t, J = 7.0 Hz, 1H), 7.38(d, J=8.0 Hz, 1H), 7.48 (d,
J=98.2Hz, 1H),7.57 (d, J = 7.9 Hz, 1H), 7.93 (d, J = 7.9 Hz, 1H), 8.03(d, J = 9.0 Hz,
1H), 8.14 (d, J = 1.6 Hz, 1H), 8.22 (d, J = 8.9 Hz, 1H), 11.26 (s, 1H), mass spectrum
[(+) ESI], m/z 480/482 (M + H)* and [(-) ESIl, m/z 478/480 (M - HY.
25 Step2
{[1-Bromo-6-(1 -methyl-3-pentyl-1 H-Indol-2-yl)-2-naphthyljoxy}acetic acid
To a stirred solution of {[1-bromo-6-(3-pentyl-1H- |ndoI-2-yl)-2-naphthyl]oxy}-
acetic acid methyl ester (0.410 g, 0.853 mmol) in THF (20 mL) at 0°C was added
30

KO#-Bu (0.105 g, 0.938 mmol) followed by Mel (0.064 mL, 1.02 mmol). The reaction
was warmed to rt and let stir for 1 h. It appeared by TLC and MS that all the starting
material was gone; however, two polar acids (one N-Me and one N-H) had been
generated due to hydrolysis in these basic conditions. After concentration, the
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(t, 3 =7.2H,1H,7.11 (t, J =7.6 Hz, 1 H, 7.17 (d, J = 8.2 H!I
7.38 (d, J = 8.1 -41 13 DEC 2005 WO 03/ 000684 PCT/ US02/ 21113 |—|z'l 310515 61
(d, J =7.6 H, 1 H, 7.65(dd, J =17, 89 H 1H, 7.71 (d, J =

TH, 7.98 (d, J=1.4H, 1 H, 804 (d J =092H, 1H ,817dJ:
8.7 Hz 5- 17.55 (bs, 1H); IR (neat) 3130, 30 925

2855, 262})@%/’3%8}31565 1515, 1480, 1465, 1445, 1410, ?gggg%?gégz 1330

1305, 1270, 1245, 1195, 1145, 1105, 5 1050, 1015, 975, 920, 895, 825, 800,
760, 740, 700, and 665 cm 1; nass spectrum [( ) ESI], mz 634/636 (M -
H-; Anal. Calcd. for C36H38Br N5Q. 1. 25H20: C, 65.60; H 6.19; N, 10.62,
Found: C, edesidue was takep up jp DI (20mL) Added MeH40.995 g, 60% by wt., 1.88 mmol)

([1-Brono-6- f6liowwtdy>€xc8ssnﬂ@|tt&s|coﬂve\+a\nnﬂtelmé’créﬂe)tc 3@9@&@%} Ry fhSHHeC acid
Step 1 {[1- -| Hi ndol acetic aC|d

met hyl ester eaﬁ@”fﬁ'gtufé)i"’?% CE'&ﬁ?ﬁE%fﬁ‘éi aﬂﬁéh%? @'b’éﬁde‘d'ﬂhgtcg‘\cs@Pgd“'-() @nd10Ng, 58%
from 2- (5- brie@ig20 MLhyRheaxyanic 1870 Wakb Wash&d meycb (2b rh‘:)l :-mcunae w r?/% dmt hy|

S A S R i B O 5
J = 7.3 Hz, m4® ch®medogiaphyIH)% MaQI2CHS):) R0afRi) thelproduct {0,232 o= 57%5 akta, 1 H),
1200, 9 Jelglahtraglo oy solf, 6123 © ooty e B4 a0 AT 92 52,
1 H), 8 34.0(kg, 3)=1.11-6.2pm, 4H})1,5081.9% (rHd2H)) 2:66 &, 9 =HE3 HE, 2H), 3B8. 26 (s,
479 L S(Qﬁ%ﬂ)r TS (£ (zF? ’ﬁ@l’ 4 ﬂiﬂ%@??ﬁ? 1@'YL i -"9 i I-Pz“ﬁ’Hf G- I,
(1o %'Zﬁiiﬁniﬁ‘yf’%fﬁ&?isﬁf‘%? g 3? ié'i’&fm’gff %”éifg?et o
8.31 724121 | ) 8oL 285
ester (0.410,9, Daf>3758 6h0! ?soBH%zoB % 456) 1%, é37o 1325Ra(ﬁ1@275 1220, 1190,
1145, 1095, 1015, 980, 925, 895, 830, 800, 765, 735, 700, and 665 cm™; mass
spectrum [(+) ESI], m/z 480/482 (M + H)*;
15  Anal. Calcd. for CsH26BrNO;-0.5H,0: C, 63.81; H, 5.56; N, 2.86,

Found: C, 63.67; H, 5.30; N, 2.77.

I\J‘—l@
III\)

7.
1
Hz,
1

3
N
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30 K& -Bu (0.105 g, 0.938 nmol) followed by Mel (0.064 ni, 1.02 ml%%
reaction was warned to rt and let stir for 1 h. It appeared by

that all the starting naterial was gone; however, two polar acids (one
N-Me and one N-H) had been generated due to hydrolysis in these basic
conditions. After concentration, the -42 1 3 DEC 2005 WO 03/ 000684

PCT/ US02/ 21113 residue was taken up in DMF (20 nL). Added NaH (0.075 g, 60%
by wt., 1.88 ¢ciaiMs: fol |l owed by excess Mel to convert all intermediate to
one acid (NNMe). After I h, the reaction m xture was concentrated and then
diluted with £t CAcA cafiPourd ofFremdiat HCl (20 nL). The organic |ayer was
washed with H20 (20 nL) and brine (20_nL) and 5 then dried (Na2SO4). After
concentration, the residue S p rifBd by preparatory plate

chr omat ogr aphy (10% McCH: CHG{\ ) fford the product (0.232 g, 57% as a
yel | owi sh-orange foany solig 3 '"H NVR (DVMSO-de) 8 0.73
(t, J =7.0 Hz, 3H), 1.11-1. 0-4\.58(m 2H), 2.66 (t, J =
7.3 Hz, 2H), 3.58 (s, 3H), 4.93 (&, o7 f4t, J =7.6 Hz, 1 H, 7.19
(t, J =7.1 Hz, 1 H, 7.42-7.48 ( 510% , ’4840& ‘}:7.9 Hz, 1 H, 7.68
(dd, J = 1.7, 8.7 Hz, 1 H), 7.99 (s, 1, 8.007dHI0 o 0 1z 1 H 8 21
(d, J =8.7 H, 1H), 11.95-14.75 (bs, 1H); IR (neat) 3&5_3 2955, 2925,
2850, 1725, 1670, 1600, 1480, 1470, 143 1370, 1325,/12°75, 1220, 1190,
1145, 1095, 1015, 980, 925, 895, 830, 800, 765, 735,R700, and 665 cnl; nass
spectrum (+)W|E?é]5 mz 480/482 (M+ H+; 15 Anal. Calcd. for

C26H26Br . 0. i C, 63.81; H 5.56; N, 2.86, Found: C, 63.67; H, 5.30;
N, 2.77. 13 DRCR2RLacRL kB each, indepenteatiydydfogEoyatkyl af 13 darbdRs1cycloalky!

of 3-5 carbon atoms, -CHx-cycloalkyl of 3-5 carbon atoms, alkanoyl of 1-3
carbons, halogen, hydroxy, aryl optionally substituted with from 1 to 3 groups
selected from Rs, perfluoroalkyl of 1-3 carbons, alkoxy of 1-3 carbons, amino,

10 alkylamino of 1-3 carbons, dialkylamino of 1-3 carbons, perfluoroalkoxy of 1-3
carbons;

Rs is hydrogen, alkyl of 1-6 carbons, perfluoroalkyl of 1-6 carbons, aryl substituted
with Rg, alkanoyl of 1-6 carbons, aroy! optionally substituted with from 1 to 3
groups independently selected from Rg;

15  Resis hydrogen, alkyl of 1-6 carbons, alkylaryl, benzyl substituted with Rs, alkanoyl of
1-6 carbons, aroyl optionally substituted with from 1 to 3 groups
independently selected from Rg;

R; is hydrogen, alkyl of 1-6 carbons, alkylaryl, aryl optionally substituted with from 1
to 3 groups independently selected from Rg;

20 nis aninteger of 0-6;

A is COOH, or an acid mimic selected from tetraazole, SOz;H, PO3H,, tetronic acid,

/N \?_g —!Cj OH ﬁ
HO - ——P—OH
/
, OEt NH,
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1 5 wherein: Rl, R2, R3, and R4 are each, independently, hydrogen %‘b@('
1-3 carbons, cycloal kyl of 3-5 carbon atons, -CH2-cycl oal kyl of

atons, al kanoyl of 1-3 carbons, hal ogen, hydroxy, aryl optionally
substituted with from1l to 3 groups selected fromR8, perfluoroal kyl of
1- 3 carbons, al koxy of 1-3 carbons, am no, 10 al kyl am no of 1-3 carbons,

di al kyl am no of 1-3 carbons, perfluoroal koxy of 1-3 carbons; R5 is

hydr ogen, al kyl of 1-6 carbons, perfluoroal kyl of 1-6 carbons, aryl
substituted wth R8, al kanoyl of [[1-6 carbons, aroyl optionally substituted
with from1l1l to 3 groups independgntly sgﬁ_gcted fromR8; 15 R6 is hydrogen,
al kyl of 1-6 carbons, alkyl stituted with R8, al kanoyl of -
1-6 carbons, aroyl optional] ubstitiited with fro 1 to 3 groups

i ndependent |y sel ected fromcRg i 4| hydr @gen, —al yiN 1-6 carbons,

al kylaryl, aryl optionally su with from1j to\3 groups

i ndependent |y selected fromR8; 2g~h is an integerOof 0-Rz A is COOH, or an

?,C'O(i E‘Or; clgel fgﬁoé{sggn é_q-(ga algﬁloéﬁ qNSa%?elFl\yl %Cax-gcizcyc}oeaﬁkry?rlb?-lz ?((.‘:.lgs cyHcg)oalilky?) H
Cs-Cs cycloalkenyl, ~CH,-(C5-Cq cycloalkenyl), aryl or heteroaryl groups or -
C1-Ce alkyl-aryl or -C4-Cq alkyl-heteroaryl,
5  Rgis hydrogen, alkyl of 1-3 carbons, cycloalkyl of 3-5 carbons, -CHa-cycloalkyl of 3-5
carbon atoms, alkanoyl of 1-3 carbons, halogen, hydroxy, perfluoroalkyl of 1-3
carbons, alkoxy of 1-3 carbons, amino, alkylamino of 1-3 carbons,

dialkylamino of 1-3 carbons, perfluoroalkoxy of 1-3 carbons:
or a pharmaceutically acceptable salt or ester form thereof,

10

2. A compound of Claim 1 having the formula:

wherein Ry, Rz, R, R4, Rs, Rg, Ry, A, n, and Rs are as defined in Claim 1, or a
15 pharmacedtically acceptable salt or ester form thereof.

3. A compound according to Claim 1 or 2 wherein R4 is hydrogen, alkyl of 1-6
carbons, perfluoroalkyl of 1-6 carbons, aryl substituted with Rg, alkanoy! of 1-6

carbons, aroyl optionally substituted with from 1 to 3 groups independently selected
20 from Rs.

4, A compound according to any one of Claims 1 to 3 wherein Ry is hydrogen.
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O\R13 ' wherein R13 is Cl-C6 al kyl, C2-C6 al kenyl, C3-C6 cycl oal ﬂl ,

- CH2- (C3-C6 cycloal kyl), C3-C6 cycloal kenyl, -CH2-(C3-C6 cycl oal B&8\DEC, 2005
aryl or heteroaryl groups or - Cl-C6 al kyl-aryl or -Cl1-C6 al kyl -heteroaryl,
5 R6 is hydrogen, alkyl of 1-3 carbons, cycloal kyl of 3-5 carbons,

- CH2- cycl oal kyl of 3-5 carbon atons, al kanoyl of 1-3 carbons, hal ogen,
hydr oxy, perfluoroal kyl of 1-3 carbons, al koxy of 1-3 carbons, am no,

1.3 carbons: Br 2 ‘oRaraaisadthny ot el clids o AW ie B AR oot

10 2. A compound of Caim1l having the fornula: O (CH2)n }-A | R7 wherein

15’ phat mceuts cal 1y AtRegaerdy By el eidie biniieseh 5 Eilrdmouna

according to Claim1l or 2 wherein R4 is hydrogen, al kyl of 1-6 carbons,
perfl uoroal k of J- %p suUbst i e i e a:ﬁ;an of 1-6
car bons, §ro I opt’%g??rgﬁ qg%%?fﬂﬁoe@@’vﬁnﬁﬁtfﬁ%%s\ff@g @‘%?'8 S ﬁ%%g%%rhdently
selected 20 fromR6. 4. A conpound according to any one of Clains 1 to 3
wherein Rl i s, hydr o -45 113. 2005 5. .CONMO accar di to any one
of 0 aime 1 B 4 Vb BPAIEAteb TR Ahe s RS TR LB R S any
one of Claims 1 to 5 wherein R3 is bromne. 5 7. A conpound according to
6" any one ofa ane Tt RERkhg b 4 PE NS Bg 45 0 therRRE e
accordind0to any one of Clainms 1 to 8 wherein R5 is pentyl.

10. A compound according to any one of Claims 1 to 9 wherein Rg is selected

from benzyl, methyl, acyl, (2-trifluoromethyl)benzyl and (4-tert-butyl)benzyl.

11. A compound according to any one of Claims 1 to 10 wherein R; is hydrogen.

15
12, A compound according to any one of Claims 1 to 11 wherein n = 0.
13. A compound according to any one of Claims 1 to 12 wherein A is CO,H or
tetrazole.
20
14. A compound of Claim 1 having the formula:
wherein:
R;. Rz, and Ra, are each, independently, hydrogen, alkyl of 1-3 carbons, cycloalkyl of
25 3-5 carbons, alkanoyl of 1-3 carbons, halogen, hydroxy, aryl optionally

substituted with from 1 to 3 groups independently selected from Rs,
perfluoroalkyl of 1-3 carbons, alkoxy of 1-3 carbons, amino, alkylamino of 1-3
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0 10. A conpound according to any one of Clains 1 to 9 wherein R6 ISD
selected from benzyl, nethyl, acyl, (2-trifluoronethyl)benzyl anh3 DEC 268
(4-Pert-butyl)benzyl. 1 15 20 11. A conpound according to any one of C ains
1 to 10 wherein R7 is hydrogen. 12. A conmpound according to any one of
Claims 1 to 11 wherein n = O 13. A conpound according to any one of C ains
1 to 12 wherein Ais CO2H or tetrazole. 14. A conpound of Caim1l having

the f la: | wh L n; i nd tly, h :
Ayl Cof 1°3 car bartots, dibyARhe 8F VR8I CafaRy o arpprey gf £
car bons, hal ogen, daymmsxy, aryl optionally substituted with frombl to 3

i nd I | kyl of 1-3 ]
ol Kowy of 1 3eca bebeRh, SRUCSH LpRelins, gl BoHBY Y safhart Bof Siiitec
di al kyl am no of 1-vBthcRs, lettenoplesf 1ab lcptbogs,carpyl qpdiofallycsubatititadywithf frdm3 to 3
carbons; B4 is hy r?@éjstqu evﬁ%%ﬂtwﬁee}écg?iﬁé{ﬁy 1S, perfluoroal kyl of 1-6

carbons, aryl sub '*of 1-6 carbons, aroyl
optional | y suss hydrogen,valkyhof 1-8nsatbdns, 8lkylarygbenps optictegiie sdbstitlitgd sithdohed

o eSS ot B BBl iecBhdif SRR e A BTt B o RE ST
al kanoyl of 1-6 caubsttetedawityRs; substituted with Re; A is COOH or
Lot aazol e WeTRobniags; o ) of 13 garbons, eyeloallgl of 35 en
hydr oxy, 1Qer fReli® hpdrogen, atkyl &f 8-3 carbons, cycloalkyl of 3-5 carbons, -CH,-cycloalkyl of 3-5
carbons, alkanoyl of 1-3 carbons, halogen, hydroxy, perfluoroalkyl of 1-3
carbons, alkoxy of 1-3 carbons, amino, alkylamino of 1-3 carbons,
dialkylamino of 1-3 carbons, perfluoroalkoxy of 1-3 carbons;
or a pharmaceutically acceptable salt or ester form thereof.

15
15. A compound of Claim 1 which is one of
6-(1-Benzyl-3-pentyl-1H-indol-2-yl)-1-bromo-2-naphthy! 1H-tetraazol-5-ylmethyl
ether,
1-Benzyl-2-[5-bromo-6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-3-pentyl-1H-indole,

20  1-Methyl-3-pentyl-2-[6-(1H-tetraazol-5-yimethoxy)-2-naphthyl]-1H-indole,
2-[5-Bromo-6-(1H-tetraazol-5-yImethoxy)-2-naphthyl}-1-methyl-3-pentyl-1H-indole,
1-Bromo-6-(1-methyl-3-pentyl-1H-indol-2-yl)-2-naphthyl-1H-tetraazol-5-ylmethy!
ether,
1-Acetyl-3-pentyl-2-[6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-1H-indole,

25  1-Acetyl-2-[5-bromo-6-(1H-tetraazol-5-yImethoxy)-2-naphthyl]-3-pentyl-1H-indole,
3-Pentyl-2-[6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-1-[2-(trifluoromethyl)benzyl]-1H-
indole,
2-[5-Bromo-6-(1H-tetraazol-5-yImethoxy)-2-naphthyl]-3-pentyl-1-[2-
(trifluoromethyl)benzyl]-1H-indole,

30  1-(4-tert-Butylbenzyl)-3-pentyl-2-[6-(1H-tetraazol-5-yImethoxy)-2-naphthyl]-1H-indole,
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tarbons, al koxy of 1-3 carbons, am no, al kylam no of 1-3 carbons, 13 DEC 208
di al kyl am no of 1-3 carbons, perfluoroal koxy of 1-3 carbons; or a '
pharmaceutically acceptable salt or ester formthereof. 15 15. A conpound
of Claim1l which is one of 6-(1-Benzyl-3-pentyl-1

H i ndol - 2-yl ) -1-brono- 2- napht hyl 1 Htetraazol-5-yl nethyl ether,

1-Benzyl - 2-[ 5-brono-6-(1 Htetraazol - 5-yl met hoxy) - 2- napht hyl ] - 3-pentyl -1

It ot ol - 2 (7 oMo i1 SAfaYor 2y mBirioky)-2-naghthyi-1-4-fast-autyhenay arpenty

H t et r aazol - 5IHringelehoxy) - 2- napht hyl ] - 1- net hyl - 3- pentyl -1 H-i ndol e,

1- Brono- 6- ( 1- 671! nl i3 pC VANDY A hyl - 1.

et ranzol - S Tron o PRI -pelty AHahad itz fapByloxYiapeti acia

H-t et r aazol - 3N\A RRIMasspficalyracceptable]salt thergefdol e, 25 1

-Acetyl -2g[ 5-brono-6-(1 Htetraazol - 5-yl net hoxy) - 2- napht hyl ] - 3-pentyl -1
Hindole, 3-Pentyl-2-[6-(1

H t et raazol - 58y | neft peMpUNELof glsim HywhichLis[12berizyli-3-pertylea¥s-(y-lebraazys) - 1 H-

i ndol e, 2-[5-Bh&ABx :2(_,1%,1,41 t4a: ,

azol - 5-yl met hy?f‘(y) - ﬁnap t hlji I ]{'.g'-ngglr?to;yIa-pf-afragce("{'??"fyI%S?%ﬁ@? ﬁ?'lt ﬁrl?é?PZyl ]-1
Hindole, 30 1-(4-tert-Butylbenzyl)-3-pentyl-2-[6-(1

'2": 'E gt rB?gfrgl_ 65IZ/}1’| e BanhlaceutRaPntdshion chimbRERY S’ph&%n%%gtigaqg%ﬁective

H-t et r aaZ81 - 3MAurkefRsgMPaUNdiiany phe ofiClaims &ta 16)wr pldhanmgdeutiGallgent yI - 1
Hindol e, {[ kBBl Sat or SR ohn Fidpsiit i i

H i ndol - 2-yl) - Z;Fsr?apht hyl ﬁ oxy{%t:néﬁe?:ggbﬁfalp%arrmaacﬁwéclawéé%cﬁmagﬁ ?’Sp'pé‘atfﬁ@bt abl e
salt thereof C@81®16. A conpound of claim1 which is

1- benzyl - 3-pentyl - 2-[6- (1H-tetraazol - 5- yl net hoxy)-2-naphthyl]-1 Hindole
or a pharmaceutically acceptable salt thereof. 17. A pharnaceuti cal

conposi ti on d8npr AsicREPauURthAsndefined dmlany efd eftChains 10 tantfuriér abe aas a
conpoundq8f aphien®f Cains 1 to 16, or a pharmaceutically acceptable
salt or ester formthereof, and a pharmaceutically acceptabl e excipient or

19. Use of a compound as defined in any one of Claims 1 to 16 in the preparation
of a medicament for treatment of thrombosis or fibrinolytic impairment in a mammal.

20 20. A process for the preparation of a compound of formula

CO,H

(2)
wherein R, Ry, Rz, Rs, Ry, Rs, Rg, R; and n are as defined in Claim 1 or a
pharmaceutically acceptable salt or ester thereof

25

comprising hydrolysing a compound of the formula
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tarrier. 18. A conpound as defined in any one of Clainms 1 to 16 fc(g Ems
a 15 nedicanent. 19. Use of a conpound as defined in any one of1 D "
to 16 in the preparation of a nedicanent for treatnent of thronbosis or
fibrinolytic inmpairnment in a mammal. 20 20. A process for the preparation
of a compound of formula R2 _f \ RS RN RI J R4 O(CH2)n CORH (2)
wherein R Rl, R2, R3, R4, R5, Rei R7 and n are as defined in Cdaim1l or a
pharmaceutically acceptable salt or ester thereof 25 conprising hydrol ysing
a conpound of the formula -48 18 DEC 2005 wherein X is CN, COHal ogen,
COOR12, CONRL3R14 wher RN Is s@sected fromC, to CO alkyl, CQCL to
C6 al kyl ), benzyl option tuted with one or nore groups -
i ndependent |y sel ected f kyl, Cl1-C6 aﬂkoxy, phenyl , hal ogen,
trifluoromethyl and triRfu ph %ptional ly substituted
with one or nore groups independa@itly Fel ecifed I\from C1-C6 al kyl, Cl-Ce
al koxy, phenyl, hal ogen, trifl uoriomet h \I/ an tri/ | uor onet hoxy;

Re =
R4 O—(CHgz)n

Ry

wherein X is CN, COHalogen, COOR;,, CONR;3R14 wherein

Ri2 is selected from C, to Cg alkyl, CO(C, to Ce alkyl), benzyl optionally
substituted with one or more groups independently selected from C,-Cg alkyl,
Ci-Cs alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy, and
phenyl optionally substituted with one or more groups independently selected

10 from C;-Cs alkyl, C;-Cs alkoxy, phenyl, halogen, trifluoromethyl and
trifluoromethoxy;

Ria and Ry4 are independently selected from C, to C¢ alkyl, C; to Cs alkoxy,
hydrogen, CO(C, to Cs alkyl), benzyl optionally substituted with one or moré

15 groups independently selected from C;-Cg alkyl, C4-Cs alkoxy, phenyl,
halogen, trifluoromethyl and trifluoromethoxy, and phenyl optionally
substituted with one or more groups independently selected from C4-Cq alkyl,
C1-Cs alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy;

20 or

(b) converting a compound of formula (2) to a pharmaceutically acceptable ester
or base addition salt thereof;

25 or
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R13 and R14 are independently selected fromC, to C, alkyl, C to Cr,

al koxy, hydrogen, CO(Cl to C6 al kyl), benzyl optionally substi tqu§ ggc vanssh
one or nore 15 groups independently selected from Cl-C6 al kyl, Cl1-C6

al koxy, phenyl, halogen, trifluoromethyl and trifluoronethoxy, and phenyl
optionally substituted with one or nore groups independently selected from
Cl-C6 al kyl, C1-C6 al koxy, phenyl, halogen, trifluoronethyl and
trifluoronmethoxy; 20 or (b) converting a conpound of fornmula (2) to a
pharmaceutical |y acceptable ester or base addition salt thereof; 25 or -49
13 DEC 2005 ((€) r &ssplying@ndspmerisnsixture of sarapasinds of fonpolar{@stodsoldteranul a ( 2)

to isolate a i -
phar maceut i Ca'ﬁqa@ﬂ%@%é&%%?rgﬁ%%dtﬁ (li;ar}l %Tebg(tzgpr%ﬁéépg{oa??&@aﬁ;C‘%prgarbé)ec%aétsorfor t he
preparati on ofstef teefgpbund of formula R, YRs (3) wherein R Rl, R2, R3,
R4, R5, Rg and n are as defined in Claim1l or a 10 pharmaceutically
acceptabl e salt thereof conprising reacting a conpound of the formula 15
with an azi del.or Asmcess forthepesanatipn ebmoempoung of faromsound of fornul a (3)
to a pharmaceuti callﬁza abl e bpge addition salt thereof; or 5

Ra O—(CHy)n \
N\h\l

\
R, \—N

(3)
wherein R, Ry, Rz, Rs, Rs, R5, Rg and n are as defined in Claim 1 or a
10  pharmaceutically acceptable salt thereof

comprising reacting a compound of the formula

15 with an azide;

or
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tc) resolving an isoneric mxture of conpounds of formula (3) to tgodﬁ wn
nanti omer of a conmpound of forrmula (3) or a pharmaceutically accept
salt thereof. 10

(b) converting a compound of formula (3) to a pharmaceutically acceptable base
addition salt thereof;

or
5
(c) resolving an isomeric mixture of compounds of formula (3) to isolate an
enantiomer of a compound of formula (3) or a pharmaceutically acceptable salt
thereof.
10
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