WD 03/ 000684 PCT/ US02/ 21113 SUBSTI TUTED NAPHTHYL | NDOLE DERI VATI VES AS

| NHI BI TORS OF PLASM NOGEN ACTI VATOR | NHI BI TOR TYPE-1 (PAI-1) This invention
rel at es twotohmomesposition and utility of substituted naprchpiso2siiindol e
derivatives as inhibitors of plasm nogen activator inhibitor-1 (PAI-1), and
as therapeutic conpositions for treating conditions resulting from
fibrinolytic disorders such-as deep vein thronbosis and coronary heart

di sease, and pu Lhr0s] n I i ation. 10
Backar ound of "1 SYER L e N AR OO RO RTR e e NEISARSGF P 2
maj or regul atory conRUASMINGIGEN ACTIVATORINBBITORAEYWE-1PM-dn PAI-1 is the
princi pal physiologic inhibitor of both tissue type plasm nogen activator
(t PA) and uroki nase type plasm nogen activator 15 (uPA). El evated pl asma
| evel s of PAI -1 hEhie investiorassates db dice wbmnpoditiomo et witikity eof esubstitutad naptihyat ed
by ani mal. experinents. (Krishnamurti, Blood 69, 798.(1987); SRejll
A tori oodt orBas TMARY Gisc BORDIS o sy encutyd B RIB L PRTel, At a5
Clinical | nnesbegit canpositibns Iai5 GedtigoS&inditansl redultingcadm stoidolgtic (Rocless
Fi brinol ysis ,. 294 1994 nar, Haenostasis 24, 243 (1994)). .Anti body
et 1ol | vat TS S L BrobpOR o REARRL AR, oPan ooy SR o
t hr onbol ysi sarand preqessésufer their(EBipamatiod, Circul ation, 91, 1175 (1995); Levi,
Circulation 85, 305, (1992)). Elevated levels of PAI-1 have al so been
inplicated in diseases of wonmen such as pol ycystic ovary syndrone (Nordt,
Jour nal 1@ cBadkgraundEofimventiohogy and Metabolism 85, 4, 1563 (2000)) and
bone | oss induced by estrogen deficiency (Daci, Journal of Bone and 25
M neral Research, 15, 8, 1510 (2000)). Accordingly, agents that inhibit
PAI -1 woul d be oflasminbyéry activatordatibitog-1c@AdH1) isoam snajari rggulatoryngoriparent of
fibrinolytic,di sorder such as dege i,n_thronbosi s, coronary. .heart
i sease.  pul BB BRI U Gy S e Pt aryslo BB EoiS Yggotn
98/ 08818 di stidsos dypes plastirtogér chctivedad @BARaNd heskinase dgge lpeesnidodgeor aativatsr |,
[, & 11J)_whj e chem cal ,inhihitars. of various.nhos | i pase enzvnes
(such ast® PLUBR- R Prédnis BRd A H5Rh PSR AR o BBR e A5
PCT/ US02/ 21143 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, 1994
Aznar, Haemostasis 24, 243 (1994)). Antibody neutralization of PAI-1 activity
20 resulted in promotion of endogenous thrombolysis and reperfusion (Biemond,
Circulation, 91, 1175 (1995); Levi, Circulation 85, 305, (1992)). Elevated levels of
PAI-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, I, & HI which are chemical inhibitors of various phospholipase enzymes (such as
PLA,) useful in the treatment of inflammation.



AR\ R N-R jB\/~4 RLRNI\~ 3RLRBR5 %(Il) \ v\~ R4 RX NI
\J 1 Ro3 RS (IIl) WO 96/21656 di scl oses conpounds of Formula | which are
useful fowotseetsBng or preventing obesity, breast cancer pCodtSenpandsi s,
endonetriosis, cardiovascular 5 disease and prostatic disease. Z ED B'Y
HO ay i A~ Ce (1) In addition, the utilities of the current invention
are different. EP O 655 439 (Eli Lilly and Conpany) relates to 5,6 fused
ring bicyclic 10 conpounds inclusive of indoles,_ benzofurans, and

benzot hi ophenes correspopdingao the general FORB'U| al as platelet
aggregation inhibitors. |-2 3/ &00684 PCT/ 2/2\\1]B’L3 BR4ja) X4-, X (R1)n
2
/F /

XI 5\ X3a X N | f} \H:i?j

R \ / N //
et % R, R,
am
~—N R
Su s
A
3 R5

(11D

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

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

@

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
10  compounds inclusive of indoles, benzofurans, and benzothiophenes corresponding to
the general Formula | as platelet aggregation inhibitors.



Xg: 2 /X7 X1 (La) (R2)m WD 95/10513 (Pfizer, Inc.) discloses substituted

i ndol es, benzofurans, and benzthi ophenes of Fornmula | as estrogen agonists
whi ch ar ewo8buiesf or treating 5 syndrones and di seases caa3akobyliest rogen
deficiency. DE-Z1-G B AY R Z rx W 94/26738 and EP 0 512 570 (Fujisawa
Phar maceutical Co., Ltd.) disclose the preparation of substituted indoles,
benzof urans, and benzt hi ophenes (Formula |I) 10 which possess an inhibitory
activity agai nst ACAT (cholesteh; acyl transferase enzyne) and are useful
for the prevention and/or treat®ent of hyperchol esterol em a,

hyperli pi denmi a, atherosclerosis @@)dlseases caused thereby. O5 11 1 R2 =X

JGR RI-HNCG-N-CH2-A , R4 R3 (I) 1§ )sli scl oses substituted
i m dazol o/ benzi mi dazol o-i ndol es Kﬂ d| dr ndol es of Fornula | which are
useful as angiotensin Il antagoni ts |r: the M reatnent of hypertension. -3
WO 03/ 000684 PCT/ US02/21113 Az K}~(|_E) N RIO ' R(/ Na z

(Rz)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.
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WO 94/26738 and EP 0 512 570 (Fujisawa Pharmaceutical Co., Ltd.) 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
12 X ﬁA?s
R;—HN-C-N-CH,-A—; L | R
Rs
M

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.
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() R12 R11 EP O 416 609 discl oses indole-, benzofuran-, and

benzot hi ophene-cont ai ni ng |i poxygenase-i nhi biting conpounds (Fornula I) as
wel | as pwo-odiouys4 of these 5 conpounds havi ng net abol i calPCy/ushramabl e
groups. Yn Ax N, QR MQ1 (1) Description of Invention 10 This invention
conprises conpounds of Formula I: R2; RS R~ R3 NR4A O(CH2)n ~ Al R7
wherein: Rl, R2, R3, and R4 are each, independently, hydrogen, alkyl of 1-3
carbons, cycloal kyl of 3-5 cagbon atons, -CH2-cycloal kyl of 3-5 carbon
atons, al kanoyl of 1-3 15 &AT N hal ggen, hydroxy, aryl optionally
substituted with from1l to,3 gr p9\iqge endently selected from RS,

perfl uoroal kyl of 1-3 carbONs y of 1-3 carbons, -4 WO 03/000684

PCT/ US02/ 21113 ami no, al kyl anf no ? bons, dial kyl am no of 1-3

car bons, perfluoroal koxy of 1-3 ¢ i s hydrogen, alkyl of 1-6
carbons, perfluoroal kyl of 1-6 carbofs, yIN substituted with R8, al kanoyl
of 1-6 carbons, aroyl optionally subSyi with frg@dl to 5 3 groups
selected fromR8; R6 is hydrogen,

apRkyl' of " 1-6 fgarbgnhs, al kylaryl, benzyl
substituted with R8, al kanoyl of 1-8 car boys, &r y}hopti onal Iy substituted
with from1l to 3 groups independentl)(ll)sel &t ed F-d I38;
12

R11

f 1-3

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.

N 5 9
X N/C\R
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Description of Invention
10 This invention comprises compounds of Formula I:

wherein:
R1, Rz, Rs, and R4 are each, independently, hydrogen, alkyl of 1-3 carbons,
cycloalkyl of 3-5 carbon atoms, -CH,-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 Rg, perfluoroalkyl of 1-3 carbons, alkoxy of 1-3 carbons,

-4 -



R7 is hydrogen, alkyl of 1-6 carbons, alkylaryl, aryl optionally
substituted with 10 from1l to 3 groups |ndependently selected fromR8; n
I s an i ntwoas/oafesD-6; A is COC]—I or an acid m mc such asPCetusaazahe, SO3H,
PO3H2, tetronic acid, etc.; R8 is hydrogen, alkyl of 1-3 carbons,

cycl oaI kyl of 3-5 carbons, -CHZ- 15 cycl oal kyl of 3-5 carbon atons,

al kanoyl of 1-3 carbons, halogen hydr oxy, perfluoroalkyl of 1-3 carbons,

al koxy of 1-3 car ons | am, no of r bons, . di al kyl am no of
e bons SpBoAIGED b G0 SBLPBaRe ST s pRRsme B S T 1
accept abl e sakoney ester formthereof. 20 As used herein, alkyl includes
bot h straight and, brapched al kyl Leties and al o Iude brom ne,
chlorine, fluori ﬂ%ﬁ 1S H}fld PR n%l?(ylégﬁ)é’ ﬁEs’oPerHH %Igﬂp@nﬁ(ﬁasc Ob%i gryp

i nvention i nbstietetvathiRaaraseu bf caldaybona,caxewtowabmn@susgtututea With kldewntd n t he

art for the aci dg qu& gf Fl%arrul a |, above. 25 These esters include
strai ght 2chal HOUPK$?edEd EPY Feaving from 1 to 6 carbon atoms or branched

chain al kyl groums; RORNROGEN I of 16 @:axfbbﬁﬁl al'ky‘laﬂs'l Bdh@jllbsijb@ﬁlutmt\h&ﬂ Reet hyl ,

|, butyl d1 t h
P\{)(rjlp?/l m t :Jné"kaé‘;‘?&nﬁ? eﬁéo‘farg%’i ?%oﬂsg? na %ﬁtﬁ ﬁlirffec;rﬁﬂ %cf[ﬂf@”?*ﬁose

wherein A ISn@epéﬂﬂ&my)éelléétecﬂtﬁCbrﬂmﬂd t he ester form has the fornul a - COOR9
wherein RO is sel fromt 0. fornula WO 03/ 00 68

PCT/ US02/ 21113 d%/'ﬁ F@E@“W'pﬁeﬂ% St aﬁ&'tarﬁ(%" riion fiuies! wigh o,
R11 and 1812 fafne1lt@dwp%amudpxena@it@%ﬁ;&té‘drfmmRxdrOgen al kyl Of from 1 to
10 carbon atons, aryl 2 carbon atonms, arylalkyl of from6 to 12

carbon atons; het 'ér%‘d??gero‘?fo )kyl het eroaryl wherein the heteroaryl ring is
bound by an al kylAis COOH, or an acid mimic such as tetraazole, SOsH, PO3H,, tetronic acid,

etc,;
Rs is hydrogen, alkyl of 1-3 carbons, cycloalkyl 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 —COORy wherein Ry is selected from the

30 formulae:



5 chain of from1l to 6 carbon atons. Anong the preferred ester forns of the
conpounds herein include but not |imted to Cl-C6 al kyl esters, C3-C6

br anched wblogloomwst er s, benzyl esters, etc. 10 Acid m nmc @CTrSeE2iles which
are included in the acidic groups of this invention, as noted in the
definition of A above, particularly include the pharnmaceutically useful
carboxylic acid mmcs or mnetics known in the art, such as those
described in R Silverman, The Organic Chemistry of Drug Design and Drug

Action, Academ c Pr es (1992) the contents of i ch e incorporated
herein by 15 referen Nonol i mtipg,exanpl es ofs't hes aC| d m m cs include
tc.

such as tetrazole, tet ron| c acid, havi ng t he

formulae: N~ O OI IP— IP—C]—I LOEt H2 OC]—IGNIIH or II-N O
O R13 wherein R13 is Cl aI kyl , Cg,-al kenyl, C3-C6 cy IoaI kyl ,

- CH2- (C3-C6 cycl oal kyl ) - C6 cycl oaI kenyl , -CH2-(C3- cycl oaI kenyl ),

optionally substituted aryl or heteroaryl -6 V\D 03/ 000684 CT/ US02/ 21113
groups or optionally subst(Lli uted -Cl-C6 al kyl-aryl @ -Cl1-C6

al kyl -heteroaryl, with the “aryl and heteroaryl groups and their optional
substituti onNI&s'esdeRgl, Resl Rhearel Ru afé indeperdentip edietied ¢iom h)&fr@g@ tilylaot from

aliphatic hy 0 n ain a cl ude 5 strai ched chai ns
o o ot 5 1o S TG AR Bl ea8 Ao @ik pY T B R B 6 oo
n-butyl, i sodtatng) hetsmrybut‘ ;ilkylhbtemﬁrwwhenelpehié Yibteroagyl pidgtiy boureby pealkyl |

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, Cs-C; 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 definition 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;H, PO3H,, tetronic acid, etc., or groups having the formulae:

/24 1 i
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wherein Rq3 is C4-Cg alkyl, C,-Cs alkenyl, Cs-Cq cycloalkyl, -CH,-(Cs-Cs cycloalkyl),
20  C;-C; cycloalkenyl, -CH»~(C5-Cs cycloalkenyl), optionally substituted aryl or heteroaryl



n- hexyl, and isohexyl. Hal ogen, halide or halo- refers to iodine, bromne,
chlorine and fluorine. 10 As used herein, "aryl" refers to an unsaturated
aronmat i c warlBoenssd i c group of from6 to 14 carbon atons RaTiusg2/aiiss ngl e
ring (e.g., phenyl) or nmultiple condensed (fused) rings (e.g., naphthyl or
anthryl). Preferred aryl groups include phenyl, naphthyl and the like. As
used herein, "heteroaryl" refers to a nonocyclic or bicyclic aromatic

group of fro t car : ghd.1 ta taroatqns, in |y 15
selected fr °@%<Sy§re§‘?“°?}‘?@?§‘éb%ﬁ9‘£éﬁdda‘gﬂ?ﬁr ﬂ%ﬁ\ﬂﬂl hkbl?n ét%} |33§§Pet8ﬂ°§%ﬁir\§@ﬁﬁ%y
t here i s norayl anddwetaroaryr grogps arSlibhir bptedsubstitufjon ap defirea Heasie. a si ngl e
ring, such as pyridyl, pyrrolyl or furyl groups, or multiple condensed

rings, such as indolyl, indolizinyl, benzofuranyl or benzothienyl groups.
Preferred het er oakligylsas metditiergpy refelgl tp gqoyalipbbid hydrocarbam ghainlandvintibiddse

nder st o@d t I Rt on f_aryl het er o | .al r.efer, to 20
;J hose po(r%ti oﬁn@g@% g§ﬂ$?%¢0®;%§Icﬁ?ﬁﬁ%f%%ﬁrtgﬁ g@P%S%”ﬁ%E?W Bg&%ﬁ’e‘?tw’ Ul ess
ot herw se | ipropyddisbgropyiendedyi,risabutyl, $exrbutyiet-butyl, negrenkydt isopmstyy,| negproenhd,
herein, such gro n [ | | .substituted with.from1l to ,
cubst 1t uent S PRHGHE AENEP, ' BRRwet BTG 5fe b idinet gt ormatn oxy,
hydr oxy, acydnd fluoring.l , 25 al kyl of 1 to 6 carbon atons, al koxy of 1 to 6
carbon atons, alkenyl of 2 to 6 carbon atons, alkynyl of 2 to 6 carbon

atons, substituted al kyl, substituted al koxy, substituted al kenyl,
substit utted al kymd usexhherein, &rylh cefenstis tanturisetirdigd arenatic daviscgtlicydrougobups

of from1l to 6 rban_at ons, ani hoacyl. cyl am no,, azi do no, hal o
oo™ thi di S " eh R B AR ineR e dinsdfh PO R PondBRi, o
from1l to 6 (Geedpmingd (etgomeaphdimd o ahtahydre thhgferre@udoglt gtowentisclode tphend) kyl ,
al kenyl , al kyn hi gal koxy _an al kox [ QURS nti oned abqgve incl ude
ol oguns, - oueRAy! Btk B I 30Ed nBrefD odfoBHR el e BRI G IS
gr oups her eiaromati¢ grbeipadfiiydm 1abozarbomatoms anyhmdo 4 metématonts indepemaenty | |
and t hi koxy. .- 7. VWO 03/ 000684 PCT/ USQ2/ 21113 har maceut i.cal | v. accept abl e
Salts of Peoraksie iR St miast 9 SUREAMTITG: RARLAREAS of Berd iS5
am no or al kihharaneorirgy)o$psh hetarodrgl §mupe ctahr itaveoa ginyle riagd suchnas gaynidy,
aci ds, for exanple cetic ropiqni.c, lacticg,.citric, tartaric ucgi ni c,
fumaric, 5 WAICH O TEF @rtos” of madlfine copdeised rijgsy S aspbHy dspaiy.
hydr obr om c, bgnaofsipdryt br 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, alkenyl 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 thioalkoxy of from 1 to 6 carbon

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



nitric, sulfuric, nethanesul fonic, napthal enesul fonic, benzenesul fonic,

tol uene- sul fonic, canphorsulfonic, and simlarly known acceptabl e acids.
Sal ts mayweloswoodses formed from organi c and i norgani ¢ basegcTarset/znabl y

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

phar maceutical |y acceptabl e i norganic and organi c bases known in the art.
Salt forns prepared using inorganic bases include hydroxides, carbonates
or bicarbonates of the therapeutically acceptable alkali netals or

al kal i ne earth netliminaceutibalyuadceptmbieoshlis mf potrpesndaTpf thisgineaitiomcooiringim and

the like. Ac . 0 |C.oond ' -ud ' , l zm ne,
mono- i - SErts Befpy T At RE SRR SroBBR 50 e o SN
from 1 to 6 isergbuin asidenfer example pacetie rpabpignia, latte, Sitra tastaric atusaipic, Buwticas

met hyl amgne, __di. ' L hy Lne, | am L et hyl am ,

tri e%/hyl gm’ nng%én%%ﬁ%rﬁ‘%} '93“%‘%'{8’ Hfa}i 'g’t %@ﬁ%ﬁa%y ﬁ%’emﬂﬁ ‘g’]o sr%?rgh'%a eog‘m?gﬁwe 20
di am nes comiaicnisufung theetBaresulianic,atapthalepastifoai, hbarmspesiytiosice dickusnae;

ol uding. pnpor: SPRRahg] & StaRy BB HEAERLSs 95 Y qBEE
N-al kyl and fbrmedifromyagdryt and érdryartic basss, predérably alkalienétyl saisy johekampleand
N ( 2- hyr OXyegogwﬂ,élﬁbigﬁ;?fjbé%%%@ﬁ pyridine. Quaternary salts nay al so be

formed, such as such as 25 tetranethyl forns,
al kyl - altoanol fornms, such as nethyl-triethanol or trimethyl- nonoethanol

f : d i ' I h t i di pi ,
et hy o (2 hy P BR SRRIT Stolopnl Fomgs “Ariuba e st o e
N-nmeht yl - N gHarhgceubizgiyt gdeptablr ploadainiu end cogand; Nasesrendwr ipiheeartdi 8alum

It f : I for i h i di d
of Formul a IR BrRagisdur S sBBgaaR. HeeE ndtuE el sioo b R T H s
i nvent i on mebicarboriadéesofdhe dsyapaetically acaefiable afl@innwetals oubkakiedeartnonethglsand

f th ds. of this i ti . [ e Qr.. - 3/.000684

pcTy UsodP21 ST ol peleberl RERESRD. SRR 067, Eorrid Breie ca
| soner s and basessinelude mamines\Wsuck sbobenayiztrivee)t moaspedi and striekglanires) st ry
in Formula I

D,

pregepaebly 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 hexamethylenediamine; cyclic
saturated or unsaturated bases containing up to 6 carbon atoms, including
pyrrolidine, peperidine, morpholine, piperazine and their N-alkyl and N-hydroxyalkyl
derivatives, such as N-methyl-morpholine and N-(2-hyroxyethyl)-piperidine, or
pyridine. Quaternary 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-methyl-N-(2-hydroxyethyl)-morpholinium, N,N-di-methylmorpholinium, N-mehtyl-N-
(2-hydroxyethyl)-morpholinium, or N,N-dimethyl-piperidinium salt forms. These salt
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



present invention includes such optical isoners and diastereoners; as well
as the racemc and resolved, enantionerically pure R and S stereoisoners;
as wel|l awoamslerssd m xtures of the R and S stereoi sonmers &06/US02/21113
pharmaceutically acceptable salts thereof. It is further recogni zed that
tautomers of the clained conmpounds may exist. The clainms in this
application, either for the title conpounds or internediates, are 10

i ntended to enbrace both of tthetatomer res of the, two.

1 Xt
The conpound@9'§r ASKRMGIUE TGy 8RY | ﬁyaﬁ’%’ i ﬁP(PbInF%I‘EO gg?p)%lf:%e 0 gand
prot ease i ndiasieicomeRAl Whileagttbwar Wltl’hd]ﬁrresﬁpﬁcetms@i‘&dchemlétﬂyantl?oemUIaiEhttheDr

rophyl axi s of thagse ocesses ich involve t on_an action
D Pal -1 THteset et Sies R ontrl F0E R e BB s e R 1R
tr eg_t ment Olrrapérglc%mdl resoledd, @aamtmdrlcﬁumpi Riamd S sdaredsjecbmsrsnﬁ Wen as?mnd
cardi ovascul ar  di seas such conditio vent i 0
Chr ombor B cVBHITES Elabe: Bt 8 v o EaPuRa o) iy Rairn B ARSI et
di sease. Thegereponmpounds are al so useful for inhibiting the disease
process(es) involving the thronbotic and prothronbotic states which
i nclude, but are not limted 20 to, formation of atherosclerotic plaques,
venous and arteripls tdﬂﬂh@nmgmzemammérs dfgRderiiraed admpaundsirhay bXigt i on,

deep vein thronbosis, ulation s S,...,pul monar t hr onbasi s,

corobr al "t hr DLGETES T fie ABERT SthE0 8| e 4B ShEvaEnds. P ige pie: 4te
joint re aciameaed io @rnsraa@rbbmrtﬁé tatitdnears, ads wslicdsisix@umes dittes evazonpounds ar e
al so wuseful in treating stroke associated with or resulting fromatri al

fibrillation. 25 The conpounds of the invention may also be used in the
treat nent of di S'Elﬁ?ée&np&mioﬁ&@pﬂ&séﬂit ievedntias akd inhibitorsedf ithe sérineLproleasé on,

| udi ng, | it t | fj i h bst
bul ronary at Sia88! PRy 58 are TrBRYE wprtil e retieBh oE EopviaB, o e
di sealse and @rbl@éke%ﬁﬂft&ﬁh%ﬁe thej eduction addiorl Sgtion@MPAIN dThe, tHeh@nipoueads i on
may al s

Yl SODE B dlkeBE kSRR 42! el bl BB B o SHa B aRat
PCT/ US02/ 211&4§betes 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 plaques, venous and arterial thrombosis, myocardial
ischemia, atrial fibrillation, deep vein thrombosis, coagulation syndromes, pulmonary
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).



The conpounds in the invention may al so be used in conjunction with
processes or procedures invol ving maintaining bl ood vessel patency,

i ncl udi ngvowasensBar surgery, vascular graft and stent pat@aEusSovezgan,
tissue and cell inplantation 5 and transplantation. The conpounds of the
invention may al so be used in the treatnent of Al zheiner's disease: This
nmet hod may al so be characterized as the inhibition of plasm nogen
activator by PAI-1 in a mamual, particularly a hunman, experiencing or 10
subject to Al zhem er's disease. This nethod nmay al so be characterized as a

met hod of i ncreamiengompoirisil it Hyeh®eIngayohispl B NisBd CiANEsHNircAdh avithi N a
manmal , particularly those experienci ngaor .subject to Al zhei rrer'cﬁu@%igsease.

The conpound¥OCHSsSEheri RPERTYTEH MRV TLBENG H9od veeset maiRncss In

myel of i br osiaswilahsuryey ovdcinet gRftast atdpy pateaty, atdangtissueaimalcell Bhplantation
hyper pl asi a an increases in extracellular matrix proteins. The conpounds
of the iRverid F?“Frﬁ&?”?ﬁg'& be used in conjunction with protease

i nhi bitor-containing highly active antiretroviral therapy (HAART) for the

20 treatnent of diseases whjch orginate fromfjbrinolytic jnpairnment and
yper - coagul abi | TS, CORPRANAS: Of Men iveniasm (a0 b Goet g LA rPARERagl.  The

conpounds of Alxheimery @iebsd) Mhis RRtHbRERaY Qlsot be chagetefiRed adfthdliristidre of
nephr opat hy and renal qj a{?}{?x Aass_oci ated with n Ero at hé. 25 The
conpounds of PRHBNPIRMAREHVE 3’ d ingemamngly Ragtic c@ AUMEBAPIPERFHIENI OF
_obesi t _y,10i NSdilbiddt foefﬁl'kh‘érﬁi@ﬂ@dis@ééé. i Tras Aletnod sS85 86 cﬁ%bteﬁée@é@_é imRsShcd

i nprovi ng cog’%ul ation honegstasis, cerebrovascul ar di seases, a%fﬁr ?V scul ar
di sease, h FeFRTDY, NURREARY 'ovels SF RIBRINGRAnsentERtion in g mammel; PerHculaay ¢

failure, arriyéda@tprriedéingogéubiect NBIzRGmars aiceRee repl acenent agent,
treating, preventing or reversing progression of atherosclerosis,
Al zhei mer' s di sease, osteoporosis, osteopenia; reducing inflammtory

mar kelr S, re]gilllci ng?_% rd@afaott ':Mﬁs Rffgthéi n?yeaﬁomrmaﬁnﬁé n%ear g‘ér& &’ itRatmémWobr ade
vascul ar. I n a 1 Qn, . I OKe, enentila, coronar ear | sease, pri ry
Y10 vio 08 oopEBatEests wihomysipids Melnriasian by eaHtng sTeRE| 68 BYPSToIREEr G|
infarction, jaérabéss iaRstracitRPhRtrIbIRMS.

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
progression 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
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primary prevention of coronary events, secondary prevention of

cardi ovascul ar events, peripheral vascul ar di sease, peripheral arterial

di sease, wouwB@onsdscul ar syndromes, reducing the risk of weaarsgoing a
nyocardi al revascul ari zation 5 procedure, m crovascul ar di seases such as
nephr opat hy, neuropathy, retinopathy and nephrotic syndrone, hypertension,
Type | and 2 di abetes and rel ated di seases, hypergl ycem a,

hyperinsul i rb%%‘ cr?aﬁﬁ%lggg?e%nttoﬂsbf g@gcgtrd%”%#a%gﬁ' P%‘ ?ﬂ untstable angina

gast roi ntestl na nancr es, arconms an unor s, ~and/ or
i mprovi ng emiuatrhejré\adntibmrrcft taponarpreveais| Séomnmrsofprwnm o asaulievesdilaeases.

10 The corrpo n (o] rg@% f 1 hea | C i i ons
in wound he | ng anrra leyé%%hﬁéornalg ségfe rrilﬁﬁg'gl 'ﬁ%rl%lo%gg%ds%uﬁéﬁﬁé&ﬁgg
i nvention ceaynbr@mwedreldncmgether giskmeht undergaifid aamatyoegrdiall Sredasoutesiaationsept i ¢

hock t I ' far.
Creat non o BIQLLE dr HASART MS5REE BB o' rioeliPLrrl, BopBlfy Blinodd | |
the fl UId d mmisrmphetﬂpayndnohp ypartensiop) dypsl Ieandag;glwgmslami relptes qﬁsweﬁf |
conpounds n S 00
cthn' stry Wﬁgs@‘%{eﬁ\% se@% ﬁagslﬁ QM{%\et'ﬁ%I@ne th SlicPgbrl no @n)éﬁtlca%%&n
t her eof . Theyastroiptasticks malignbecigs, emsarmmermdmpltﬁalakayn@rbsmdw lmpemnnm

combi nat i on_%{?topﬁﬁélﬁlté&{t T%dyéll'f&ms & L5 & gas%Qt' coagul ant agents.

This inventi I'Ses rea I'ng,” preventing,
anmel i oratd ng or inhibiting each of the rral adi es mentioned herein in a

mammal, - 25 prefepably nﬁ%{hn%s%‘f’%lnv%ﬂ%n?ﬁg Bg( @; eS8 {’,Tgé a%gpc%tmns in

admnlsterlngtoana I'n need o rea

anel i or at i owoond hedlinpifor preventiphaf saacingt | cal |y or ther apeutl cally effective
amount of a compound of this invention, or a pharmaceutically acceptable
salt or ester formthereof. 30 In another aspect, the invention relates to
a conpound of theTIimwmdwndsirUhhe ineatiers can pedseshindhng freatirent\d iondDo©84

PCT/ US02/21 %%eel QF‘;’: dot Bﬁ&k gﬁ(f ﬁn L yadclir | d? ﬁé a?@ocr a%ﬂ/vﬁﬁ ntﬁg%t F\g alﬁﬁefopf a

conpound “of prepara at ment
of t hronbosithedeatment of blood and blood products used in dialysis, blood storage in the qu1d

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 ftreating, 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.
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fibrinolytic inpairment in a mammal. 5 In a further aspect, the invention
relates to processes for the preparation of a conpound of formula R2 - RS
3 R~ N RvOD3mdo6&» (CH2)n \r--CO2H R7 (2) wherein R, RLPCRAISORL11R4E, RS,
R6, R7 and n are as defined in above or a 10 pharnaceutically acceptable
salt or ester thereof conprising hydrolysing a conpound of the fornmula R2
REC-/\R3 RRNRRIO(CH)Nn ~-x R7 15 wherein X is CN, COHal ogen,

COOR12, CONR13R14 wherein R12 is selected fromCl to C6 al kyl, to C6
Sy ) benoyl  odid e} asauts e Do PR e s 8 clpeund of the

i ndependent ligven@beCihethel heaPpatatioRt ofllK YhedicaerfEofonl the¥ientp BE Nhombasisogen,
trifluoronethyl and trifluoronethoxy, and -12 WO 03/000684 PCT/ US02/21113
phenyl opti JWﬁP?'V‘%‘UlP@iWG?‘&& WPT'H'%ne or nmore groups independently
selected from Cl-C6 al kyl, Cl1-C6 al koxy, phenyl, hal ogen, trifluoronethyl
acgd al L;: T5| g(i)r ? (r)re ég%;f%gggwa%%%cta%% iﬁ\}el}wtiga ?ellat%g%g %péjc%g]éésy forS %leepcntep?adratflc{noo aC’ to

compound of formula

2)
wherein R, Ry, R;, Rs, Ry, Rs, Rg, Ry and n are as defined in above or a
10  pharmaceutically acceptable salt or ester thereof

comprising hydrolysing a compound of the formula

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

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

-12 -



hydrogen, CO(Cl to C6 al kyl), benzyl optionally substituted with one or
nore groups independently selected fromCl-C6 al kyl, Cl1-C6 al koxy, phenyl,
hal ogen, woilussonet hyl and trifl uoronet hoxy, and phenyl Poptisonmadiiy
substituted with one or nore groups independently selected from Cl-C6

al kyl, 10 C1-C6 al koxy, phenyl, hal ogen, trifluoronethyl and
trifluoronethoxy; or (b) converting a conpound of forrmula (2) to a

pharmaceutically accept abl e ester r base addition salt thereof; or 15
RSO AT ok o e M et e AL e
enantioner of a ampound,ohikyRr MG GEkbxRI pRearissRnt | gialidrymetyepambl e

salt or ester thereof. In a further aspect, the invention relates to
processes for theéMHEYRPLORGn of a 20 conpound of formula R2/ RS R N R
| K6 H R& O(CH)Nn NN'N 7 NIN R (3) wherein R RlL, R, R3, R4, R5, RG6
and n arg as def i RedarabRy,@r@lindepplidynIReelstictatdny C,a6 CRRIIGNI t8@4talkdigr eof

25 - 13 WO 03] 000484, PCT/ HaR & 31y R O A el B0 9F L e
groups independently selected from C;-Cg alkyl, C;-Cg alkoxy, phenyl,
halogen, trifluoromethyl and trifluoromethoxy, and phenyl optionally
substituted with one or more groups independently selected from C4-Cg alkyl,

10 C+-Cg 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

(3)

wherein R, Ry, Rz, Rs, R4, Rs, Rg and n are as defined above or a pharmaceutically

acceptable salt thereof
25
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R~-N R R4 O(CH2)n N R7 with an azide; 5 or (b) converting a conpound
of fornmula (3) to a pharnmaceutically acceptable base addition salt

t her eof ; WO 03(e0684 esol vi ng an isonmeric m xture of conpounasTafSot/arinul a (3)
to isolate an 10 enantiomer of a compound of formula (3) or a
pharmaceutically acceptable salt thereof. The conpounds of the present
invention may al sa be used to treat cancer including, but not limted to,
breast and ovari.an can cer anI i.n ents for the 15 identification
of netastatf@"&%!%@f%acwgéﬂﬂqnpoﬂg 8&%%?%%8@% that a pharmaceutically or
therapeutically effective anount of a conpound herein refers to an anount
of the conpound in qgés i sufficiently inhibit the serine

pr ot ease i nhibitor f nmal in need 20 thereof to a sufficient
extent to provide a deé’ rovement in t%f condition in question or
provi de sufficient i ease inhibitor PAI-1 to
prevent, inhibit or limt the i ol ogical basis for the

mal ady or condition in questilon. prefarred enbodi nent of the
invention, R4 is hydrogen, allgyl of , perfluoroal kyl of 1-6
carbons, aryl substituted wth RS, of l%@H 14 WO 03/ 000684

PCT/ US02/ 21113 carbons or aroyl optionally substit Ied with from1l to 3
groups i ndependently selected fromR8; In a further \preferred enbodi nent
of the invention R is hydrogen. 5 —N

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
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In a further preferred enbodi nent of the invention R2 is hydrogen. In a
further preferred enbodi nent of the invention R3 is brom ne or hydrogen.
10 I n a fwotoheoeosps ef erred enbodi ment of the invention R4 iPSTHosd2z/2agen. I n a
further preferred enbodi ment of the invention R5 is pentyl. In a further
preferred enbodi nent of the invention R6 is selected frombenzyl, 15

met hyl, acyl, (2-trifluoronethyl)benzyl and (4-tbutyl)benzyl. In a further

preferred enbodi nent of the jnvention R/ is hydrogen. . In a further

D of or ed B TERErS oRtagap Y EAILGR Witgn 18 s padharedbriotesy
enbodi nent dfont Rg i nvention A is CO2H or tetrazole. A subset of the
conpounds of this invention are those of the Formula |: R2, RS R4 R-1 R6
0-(CH2)n R3.)-A |l R7 25 wherein R1, R2, R3, R4, R5, R6, R7, A, n, and R8
are as defined abhewdurtiter phefepbdiemboditiencal thy inveciptRbk dydabén.t her eof . - 15

WO 03/00Q684 PCT/ US02/ 21113 A further subset of the preferred conpounds of
this invéntion conprises those having the Formula |: R4 R2 Rg N/I \ RS

OVA R3 | wher eilfa fulthdibrefBZed ambofihentofahe avbntionRigipépdregén.y, hydrogen,
al kyl of 1-3 carbons, cycl oal kyl of
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 R 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 CO2H or tetrazole.

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

25 wherein Ry, Ry, Rs, Ry, Rs, Rs, Ry, A, n, and Rg are as defined above, or a

pharmaceutically acceptable salt thereof.
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3-5 carbons, al kanoyl of 1-3 carbons, hal ogen, hydroxy, aryl optionally
substituted with from1l to 3 groups independently selected from R6,

per f | uor o&blogloowss4 1- 3 car bons, al koxy of 1-3 carbons, am moT/sokyiiam no of
1-3 carbons, dial kylam no of 1-3 carbons per al kyl group, perfluoroal koxy
of 1-3 10 carbons; R4 is hydrogen, alkyl of 1-6 carbons, perfluoroal kyl of
1-6 carbons, aryl substituted wth R6, al kanoyl of 1-6 carbons, aroyl
optionally subst i e t from
Rb: RS- 1 s hydr ogdn R eS8 SAE e eorbilt of BERGAREH bbeRrsEbRS
substi t ut ed havirlg the bpimdd ;1 to 3 groups i ndependent I y selected from RG,

al kanoyl of 1-6 carbons, aroyl  substgtuted with R6; Ais COCH or
tetraazole; R6 is hydrogen, 4 3 carbons, cycloal kyl of 3-5
carbons, -CH2-cycl oal kyl of 3~ ns, ﬂl kanoyl of 1-3 carbons, hal ogen,
hydroxy, perfluoroal kyl of RyS—% 3 ahkoxy of 1-3 carbons, am no,
al kyl am no of 1-3 carbons, dial k)N am carbons, perfl uoroal koxy of
1-3 carbons; or a pharnmaceutical | j_acceqt ab sa| t ey ester formthereof.
Anong t he speC|f|caIIy preferred cc?rrpouns o] th|@ infention are: 25

1- Benzyl - 3-pentyl -2-[6-(1 Htetraazol - 5-yl netghoxy) - 2- napht hyl ] -1 H i ndol e
or a pharnmaceutically acceptable salt t hereof, -16 WO 03/ 000684

PCT/ US02/ 21113 6-(1 -Benzyl - 3-pentyl -1]JH i ndol - 2-yl ) - 1- br onp- 2- napht hyI 1
Htetraazol -5-yl nethyl ether or 1-Benzyl-2-[5-brono-6-(1

H t et r aazol -WiSfEiRRt hoxy) - 2- napht hyl | - 3- pentyl 1 Hindole or a

phar maceuf i cgl Ry, é'}fbcl%ma?é)éé‘chsﬁqldb érﬁh%"nﬁ)?fhy én '\QW‘)S{“ 13- dé%Hn%' C)%robﬁky(éf
Htetraazol - 5-yl et ) -2-nap ﬂ go l e or phar maceut i cal
acceptabl e salt t%ér@"y ong. ?Igarmybrﬁj @3( ggarbons halogen hydroxy, aryl optionally
Htet raazol -5 1 iRia@aer iRaRBIA lio1s ”&Jobé .ad@&mhuyl SecohenPIR, 10

1- Brono- 6-(1-net hyl - 3-pentyl -1 H i ndol - 2- - 2-nap
Ht et raazol - 5- y| nRarfiyaroalikd &f 1-3 carbons, alkoxyo 1-3 carbons amlno alkylamino of 1-3

carbons, dialkylamino of 1-3 carbons per alkyl group, perfluoroalkoxy of 1-3
10 carbons;
R, is hydrogen, alkyl of 1-6 carbons, perfluoroalkyl of 1-6 carbons, aryl substituted
with R, alkanoy! of 1-6 carbons, aroyl optionally substituted with from 1 to 3
groups independently selected from Rg;
Rs is hydrogen, alkyl of 1-6 carbons, alkylaryl, benzyl optionally substituted with from
15 1 to 3 groups independently selected from Rs, alkanoyl of 1-6 carbons, aroyl
substituted with Reg;
Ais 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, perfluoroalkyl of 1-3
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-(1H-tetraazol-5-yImethoxy)-2-naphthyl]-1H-indole or a
pharmaceutically acceptable salt thereof;
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or a pharmaceutically acceptable salt thereof; 1-Acetyl-3-pentyl-2-[6-(1
Ht etraazol - 5-yl net hoxy) - 2- naphthyl]-1 Hindole or a pharmaceutically
accept ablwogalovossher eof ; 15 1- Acetyl -2-[5-brono-6-(1 PCT/US02/21113

Ht et raazol - 5-yl net hoxy) - 2- napht hyl ] -3-pentyl -1 Hindole or a
pharmaceutically acceptable salt thereof; 3-Pentyl-2-[6-(1

Ht etraazol - 5-yl net hoxy) - 2- napht hyl ] -1-[ 2-(trifl uoronet hyl)benzyl]-1 H 20
i ndol e or a pharmaceutically acceptable salt thereof; 2-[5-Bronp-6-(1

H tetraazol - 5-yl net hoxy) - 2- napht hyl ] - 3-pentyl -1-[2-(trifl uoronethyl)-
benzyl]-1 H6-(ldBérzybB-peniyhilirmdot@tyl)ebbiopnaz-caphthil 1¢i-ttbazdbeimethyl tber

1-(4-tert Butyl = 3- 2] .6 : A Al

it et r anzol - & RRRRk Rl B e s ety 2 gep i Rk e
accept abl e sala phanenesifticall §cseBablesal-tiereof;

Htet raa750I -5-yl nmet hoxy) - 2- napht hyl ] -1- (4-tert-butyl benzyl)-3-pentyl- 1
Hi ndol e 'or a pharnaceutically acceptable salt thereof; 30

{[ 1- Br ono- 6- {-Metiat-BydenB4-a46H 1H-tctradzolridyimethoxly)-2-Raplatpyii-hiyiindmeydreecet i ¢ aci d
or a phar eut | | C I |t 4 hereof. -17 WO 03/000684
PCT/ US02/ 2Tﬁ?ﬁlﬁﬁlﬁ?‘lgClgwsaecﬁgﬁ%ﬁgd%g?%r%gs t he conposition and utility of
Substituted Naphthyl Indole Derivatives of Formula I, R2, R5 R~ R3 N R6
.\, R4 l, R7 1N i ently
one or nore igo%t;%) %@I(Lﬂ'{[%l?@aﬁglgéﬁ? 'h&éﬂ%‘g%s%’aaﬁﬁﬁw'F{%’eé%%ﬁﬁw%ﬁ?‘ﬂgn@| ,
hal ogen, 1thy dt-8romo-8+(§imetbylissperttyitiétindoly2-yl)-peraphihglr tH-tetraazol-5-yimethyl 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)benzyl]-1H-
20 indole or a pharmaceutically acceptable salt thereof;

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

2-[5-Bromo-6-(1H-tetraazol-5-yImethoxy)-2-naphthyl]-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-naphthylloxy}acetic acid or a
pharmaceutically acceptable salt thereof.
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al kyl , al koxy, am no, al kylam no, dial kyl am no, perfluoroal koxy, R5 is
hydr ogen, al kyl of 1-6 carbon atons, perfluoroal kyl, aryl, substituted
aryl, alwermaempboesaroyl, 10 R6 is a group sel ected from hyacogsn2aikyl ,

al kylaryl, benzyl, substituted benzyl, alkanoyl, aroyl, R7 is a group

sel ected from hydrogen, al kyl, alkylaryl, aryl, substituted aryl, n is an
integer of 0-6, Ais COOH or an acid mmc such as tetraazole, SQO3H,
PO3H2, tetronic S v . of
the present i nveﬁﬁ'% 'nnvgétﬁor} dé&nﬁéé)ﬁ'% goor%osrtrea’%aérr{eadﬁm cgf;?ggsﬁ'é&?&gREﬁg%?l

fol | owi ng rda@@edaaﬁehﬂnBﬁFbwmndef|catlon thereof using readily 20

avail able starting materials eagengs and conventional synthetic
procedures. It is also poB%{ETé to Re use of variants of these process
steps, which in thensel ves >are/kn wn to and Il within the preparatory
skill of the nedicinal chefy n e ~folLlelthg reaction schenes, Rl, R2
R3, R4, R5, R6, and R7 are select d fromt roups defined above. 25 In
Schene |, nethoxy-napht hal dehydeR 1) rted to ketones 2 ina two
step process. The first part utili cq 'Zﬁry to obtain an
intermediate -18 WO 03/000684 PCT/USO /121113 alco which is converted
to the ketone via oxidation incorporating PCC or M03—paConpounds 2 were
then subjected to Fisher type indole syptheses to ggherate the naphthyl
indole core structures (3) using either an aryl hydréazine or an N

aryl hydr azongperdif: t he case where the hydrazone was used, varied
substitution_can be 5 introduced into the indole franemnrk hydrazones can

be gener & edRuSerRp Be rate dnferepdently Aner Meymaiues, selsofeeiom hydfogenyalkg; s,
L. Buchwal d. JACS, 121gycb3RE, alké%]l‘d&b%ﬁ?’hyd%xf BB$ é@xgsmhtedtam Sariidiss i ¢

strategy can take one of two pat hway A, napht hyl
i ndol es 3 are N al kyl A6k Q"F‘éB‘X el %'kﬁéq“l%ky‘P’ q’ialkyla@'r%eﬂrﬂua@any| i odi de)

or N-acyl at epl; (( RAdrdger® abIRyISoRMIBY BarbER OGS, psras@bikgl, W1y dubgiflted ary,

alkanoyl, aroyl,

10 Re is a group selected from hydrogen, alkyl, alkylaryl, benzyl, substituted benzyl,
alkanoyl, aroyl,
R; 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, SOz;H, PO3H,, tetronic acid, etc.
15

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
20 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;, Rs, R4, Rs, Rg, and R; are selected from the
groups defined above.
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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10 to afford internedi ates such as conpounds 4. These conpounds are
denet hyl ated using boron tribromde to produce naphthols 5. Conpounds 5
are 0-al kybasmabéssi ng a variety of al kyl halides and cesipemusarbomate in
acetone to generate the precursor conpounds 8 to the 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 tetraazol es

(9) via hydraggo%gi #hich id %ﬁme'tgtﬁ%kg@h{;% bRIRRALhYS é!mtingﬁﬁcﬁ befmai ve
route to acids I ncor porati ng Pat al so starts w th naphthyl indoles 3
These i ndol €3prapasntls 2overgethen isybiacted touFishebbiperindale syheses to gepewir the

Naphtnol s B.napffIPIIUE Bré Grfbried YBFIRM S 8nY 8 SilirRineAlokVan Il | des
and cesi um caP onate I n acetone to gener zgte |ndoPes 7. Tf:lese corrpounds are
N- al kyl at ed asylhydrazorieatrettie ggs@@héne theyhydrazans wascusedgariedagupsiitatiqnr@alies or
conpoundg 8., | | a '

corrpoundg) 9 '%@db‘%g@i‘?tgﬁpé{‘y”dSéés@érrﬁ%@‘ ’ ﬁﬁ’&%%%%%%&%e&%% % ?61973 ngfgt
Schene | R3 mo®gluce frem JRES, B WagaRe BNy ¥eang,E6.20. Brphwald. JACS 133999) PCC

R ot by as e MR hesgShiely a0l o B A,
CSA(cat.) Bmng/or@&hCPath AR2napréhyiRindsles3 are N-alkylated (ReX equals alkyl halide such
as methyl iodide) or N-acylated ((Rs).O 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~ N%3RLNYRZ RS %H R4 OV Ram OH BBr3, CHzA 2 R7CHZ(CH2)" X, |
Cs2CO3, acetone Rz. RR Rz, RR RR RRB R / RRBN( / aHI JRS R4 OHa
0- (CH2) n wolo3doo6RV CHZ( CH2) " X, R6X, KO -Bu, THE R7 Cs2CO3pCcaasmpea1R2 R5 or
(R6) 20, CSA(cat.) RO RR3 R6 R4 O (CH2)n Acid Formation Z (hydrolysis or
r conversion to Ry tetraazole, etc.) R2, RR R M %3 R6 ./ ~A R4
O (CH2)n /-A R7 This invention also provides pharmaceutical conpositions
conprised of substituted naphthyl m%ghg gefrl vatives (l) either alone or
in conbination with 5 excipients (i. har maceuti cal |y acceptabl e
materials with no pharggpcol ogifcal -20 V\D 03/ 000RB84 PCT/US02/21113
effects). Such conposi Wmﬂé‘a@ﬂm@,@@nm ti W&mzm from

NP

fibrinolytic di sorder

2) PCC or MnO, oxid.

MeO R4

TsOH-H,0, EtOH,
aryl hydrazine or
N-arylhydrazone

PATI-V ) /\OMe PATH B

R¢X, KO#-Bu, DMF \

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

Rz(\ Rs _
S [\ Rs

\/\]
R /\ N
¢ R4 \OMe

BBr;, CH,Cl, R,CHZ(CH,),X,
Cs,CO;, acetone

S ) /\/]
/- X 0—(CHy)n
-
R;CHZ(CHp),X, R¢X, KOt-Bu, THF Re
Cs,CO3, acetone Ry = Rs or (Rg),0, CSA(cat.)
™~
A Rs

F
/\J

Ry O—(CHj)n
Acid Formation 7
(hydrolysis or
conversion to Ry

tetraazole, etc.)

This invention also provides pharmaceutical compositions comprised of
substituted naphthyl indole derivatives () either alone or in combination with

5 excipients (i.e. pharmaceutically acceptable materials with no pharmacological
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such as deep vein thronbosis and coronary heart disease, pul nonary
fibrosis, etc. The precise dosage to be enpl oyed depends upon several
factors iwoloadiowsgs 5 the host, whether in veterinary nedi ®@Crasor2hiuran

medi cine, the nature and severity of the condition being treated, the node
of adm nistration and the particul ar active substance enployed. The
conpounds nmay be adm ni stered by any conventional route, in particular

enterally, pref I | V. in , ot , S
i st or e Eetmonnds St 10feaiRl SR yud RSB o AR & giorcer
accept abl e saich at@ebpveindbroappsis @nd bmnafyoneantsdiseese apyimanam dibiasisc efic,
particularly for use in the prophylactic or curative treatnent of

at heroscl erosi s and sequel ae (angi na pectoris, nmnyocardial infarction,
arrhyt hm as, hearThd piecisealoskyel frelpe Eaiplayee depéemdskaponpsrviersh dachdrs isnludimg al

| usi on, I A ) U i .
oot et ot 3o, Bhafhed B e L AT BORRE A Phy b b L ©
pL oceSf g;; emgtthesmeoic]di:ic(;dbﬁazgrtai:tecﬁlthermudfrof a@n%inisﬁm?ttoabdarei th_arga'(r)‘limulekramwe' tﬁ
the ar . i ch a
conpositi on,sﬁﬁ%ngﬁr%ﬂ%&%ﬁ? hr?e&%ﬁ oolﬁﬁg,nqgf;%%u%aéﬁgp?e%@{%&%y&&ge@@qn% and
a : | gui d. Solouts, dmm#ledr?}merbrrme;lp;ﬁ%r??ﬂ\??ly\,/\iﬂittaﬁlfﬁ;m d(abletd capsmsuEes. A
idcarriefr,can al.s
P avor | g adhmetEg ATeSindEiaf iR S REE ol b GafTcsBlioshy Bbherlibié sot
f/\/ﬁ'bl ﬁt' dio_si nfbgg_r&:lte;pgrc\iﬁmiatmrﬂ:ns;enailaea qg{a\tTeZedUtigil?imv; X Iaylydfoyim%d irs dthe d,
ichisina . . i nar edi .
Phbl ot st hePranbyrorgielive foarhOfof atipicitesiE Bhi Eabdft Ftgl nestds
e Shane. and e e o CapLe a0l L Lol & ate ThAnGt . Gt bonat &
. . . i ,
o omoar o o Bl oSO tng THll iSeR dte0R The R MeBLferRANGRY MR FRE BPTE ™
t ragacant h, progtely lof thel disdass afatdzuoldt assjstttichyddyde révelrsingethegodtessdirection in
car boxy hyl cellul ose, a low nelting wax, cocoa butter, and the |ike.

I
Encapsul &t i ng AR ME" ray al so be enployed with the compounds of this
invention, and the term "conposition” is 30 intended to include the active

e e TR D BRSS! PO colThET Ll B BbelTbaL) o
of the anti -pidmaosuticar cbmpositahsc dmeoth af cdripasitiony ¢rg icamier n2ly MO2a033100684
PCT/ US02/ 211IILq:%Jid 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 active 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 carboxymethyl 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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Sterile liquid conpositions include solutions, suspensions, emnulsions,
syrups and elixirs. The conpounds of this invention nmay be di ssol ved or
suspendedwDr30Es84 phar maceutical |y acceptabl e carrier, suehTasoztansle
water, sterile organic solvent or a mxture of both. Preferably the Iiquid
carrier is one suitable for parental injection. 5 Were the conpounds are
sufficiently soluble they can be dissolved directly in normal saline with

or without the u f j t e._Qfr i ¢ saolvents, such.as propylen | ycol
of pol yet nyl ene. oAt ERubeBRAE MegBSoURRNE syPbFRITH, RufBionF Buut
conpounds camn diirselties cpnpounds wé this irveationhmay be alissolved ar sospaneietiyn the
cel l ul ose sq ion, . i i e ol h rachis aoil. Liguid

phar maceut i c‘lﬁ%@gﬁ%‘ggé'm %’ﬁ%&agl ic%ﬁl%é’rselﬁhﬁss?feg% W%tseg‘%t(ﬂﬁ? 8rr9§R'8rs °'é’§'l§tg°§ﬁsi ons,
can be uti | i mixthrdyof ibothr. dPrafecabiathe liguid apeier tio weeal suitable Sob parteataé injection.
injection | ny. i n | i Gl (o] Ltjon formmay be. u i nst ead
of he pPer aER Tt PARBRGRER, Ben ottt BCRTIS by oo o5 FR¥a¥s diEfls o
prepar e uni tnalmsbhgpiné avithsorofithbbiethe asp of nditabfeoorganiasdients, dichadrpropydéneat i on
regimens. In this t.h osition, can be subdivi.ded readily int

Gral ler  doscdvan B¢ HEVeimyele SRR Fidbateh GRPeRGy Rl the oSV ahfeBd sty pe
made up i n gdemadeppwwl ageeousisédrsh or sadiqro wadmxpmdthpl edfieload bglufion, capsul e
or tablet form. .The.active conpound present in these unit..dosage forns of
Che composi 11 GHaR SaSiasy Ee SFPAR, B 4R Phermgbel e catBobiodiRe e Bl
about fi1f0t eesterje aokitions boseEspehsions Gcasi beglillized bynihtrarplissulba ihlraperitoneal or

adm ni strati on. taccordli n it 0 It he alrt{'gcul ar l.negd of t?.e p}ati ent b ;Ij'hed daily
dose of actiSECUBABAF BT 0P VBRERETHY TIPS CYRRSHBN TRy ey be use

adm ni st r at iinstead betheipreferred)soliarmialseethod of dumipiatrationt , t he severity of the
di sease state, and the response to the therapy as traced by bl ood anal ysis
and the patients recovery rate. By initiating the treatnent reginen with a
m ni mal dai |l y dosk isoprefdymadt to2frepare gitadgsat & dorisoofdthk esoedpeunds fAlstehdard t he

patients, sy amatic relief anpalysis be used to determn ther a
e ger ey RrhfRlpfor Bgiridned By, TR coBastiy elithd SRl 4L

proj ect ed dadrhalleddssed atrthb hpsitiamadirention.v Ebeexanasly, wiiedostbés they bermadeabout
25 to about 200 m'c%li rans/ ki | ogr am per lda q ang rr@re usualfl%,t flrg{n about
50 to about ¥OB RA ?tlegrp&’ Pl Vel At C}U‘%ﬁ%ﬂ RYGTerRARY AhFFRsly drtablgiorm.
conmpounds of Théhactive rempbud ptesentrihitiese yitatsago tpems af tHevedngposition inay eor - 1

was establ Sgrgsden yintarﬁear;]&ljr%toovf\"fp %égﬁrén%egr%ﬁwl ’coD éé’&u‘?‘?#{é&? :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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-22 WD 03/000684 PCT/US02/21113 Primary Screen for the PAI-1 Inhibition
Test conpounds are dissolved in DVMSO at a final concentration of 10mM

t hen di | wed®d3a@ex i n physi ol ogic buffer. The inhibitory assayusoz2iimiti at ed
by the 5 addition of test conpound (1 - 100 Mfinal concentration, maxinmm
DMSO concentration of 0.2% in a pH 6.6 buffer containing 140 nM

reconbi nant human pl asm nogen activator inhibitor-1 (PAI-1; Mol ecular

| nnovati ons, % ﬁl;% , g_l ﬁ i.ag a 1 hour incubation at room

t enper at ur e, LA gnfMé‘ PALY Iln thifion ti ssue plasm nogen activator (tPA)
i s added, and the conbination of test conpound, 10 PAI-1 and tPAis

i ncubated for an i 5 3 i . F i e - Cfb?;?wt,li on,
Spectrozyne-t PA (-%%grc %@gﬁ%sa%rﬁ@%%i\%? ' @@%@m\l\%ﬂg ﬁ%‘) ?O%?éﬁtg%ro Bnél;fgeni c’'
substrat e f dhert Rlluteds1GEKieu phpsiolapisobdiftenc &he aalibitdry 485san s dbitidted o @@

m nutes. _Rel ative PAL-1 inhibitign i | .to the residual tPA ivity in
t heupr es gncfédh%nt gfsb\ttesiomhd:a d_::’i\?(?imﬁégﬁ’f r°8r‘°‘?ri@i}'9%9ma§'“?%?‘§®§& hg |
cogpl ﬁt e Lnfﬂohbérit?iﬁonfof 1‘]{32%?&1 b%’pH’BlG bufér ¢dreainng algormirgc@ﬁrlﬂhmtemnﬁéh 1)],c
and the absence .0 any effect, | t S onpou on. t al one. a or
et er m oo HsinBoodt Bttt chnBloth Pal 5 Mefkeaee Biig Hiohd n2aie (i, e
non- SDS di lslﬁwbwmbe% i1nt§<mgaﬁ¢db@norbet mml téri/?%era’@lfﬁ AL hiAves rBécbm%inarﬁSiﬂﬁNarm ates
are Initia coated. W t n . . est . cC ounads are
o ool ved | HEeiRBEa Mo A a o) i A0S T e o BB L SLar T e Paugh 7. 5)
tP XI alf |( rSngl %ceapdatmgrs piculdated ¥br Eﬁséddﬁi@ﬁﬁloﬂﬂdﬁinafee._ri%mgig ehle w'egdshdl human
- n qT0r nut e t oomte rature. et \- COQa ate
"2 55 wmanhedniiokton < SPethoBineRPR. lserraan BRonRIce, 1 CIpeRaich | (Dt
plate i 3/ W * oglgewiic_t éub%_tratélfﬁhm iﬁddﬁ%aﬁ&hﬁsé‘ﬂbla:ﬁcté fadtat ao? himeattoesiid sbo .
conpoun - ol yt n nen .. added to the tPA- ted plate, |1 ncubate
S eyt HolBre bRy M bt S St S rslig bR Ry B ptenotie
pl at eI is ?saﬁs_sﬁt%dwpcﬁddim lﬁm-al Cgﬁu {r@tatrﬁent%énkmm_ tgblqm;:w% @rﬁhiilbiﬁl@ 38B8
nonocl on 1.DO nst u n -1, nc atin t he a at
room t enj%er gpért?é’ [%Ir' ?%ﬁ{ﬁ‘&d}‘d?r ”%g@mpéqyepr{ﬁggaﬁqd&hg ,agﬂiﬂpﬁl a@éﬁffg‘f\'ﬂ‘;f?herhe
pl ate is agaest csppoedd oaneAalope) ution of goat anti-nouse |gG al kaline

phosphat ase conjugate is added at a 1:50,000 dilution in goat serum The
plate is

Assay for determining ICs, 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/ml) 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/PAI-1 solution is then
added to the tPA-coated plate, incubated at room temperature for 1 hour, and
washed. Active PAI-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 IgG-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 solution of alkaline
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I ncubated 30 m nutes at room tenperature, washed, and a sol ution of

al kaline -23 WO 03/000684 PCT/US02/21113 phosphatase substrate is added.
The pl at ewosiomeebat ed 45 m nutes at room tenperature, amd¢TASODR1113

devel opnment is determ ned at OD4o5nm The quantitation of active PAI-1
bound to tPA at varying concentrations of test conpound is used to
determ ne the | C50. Results are analyzed using a logarithmc best fit

equati on. Y S g Ny ned
froma st angk@n gp@%rggée/ S%rsgtﬁétlé n'¥ %afegpn 05’{1% éme ?ﬁf @ﬁ%coﬁ)oﬁn S 0 ﬁom
present i nvermperatinhabd tce@r Hba@nwme@feln daterrm@aobat ORhdstai tToe-quantitgtion of

of Exampl e 1 GEAT e CERHEab SHRRNehEigng Rbecl R 190:4 55 BV

----- 57a de2em@dm thie0lCse. - Res@Baare Enalyged Bsing anibperith@Eobestdit deuationd hieel by

modi 1 cat) ore St cRao ey R Tl At £ AR SRR i oses

PCT/ US02/ 21 1raBging from 0-100 ng/mi.

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

10
Table |

Compound | |Cs, (uM) % Inhibition @ 25 uM
of Example

1 9.85%

2 8.8°

3 16.2°

4 17.4°

5 9.2°

6 | - 16°

7 5.22°

8 | - 57°

9 24.88°

10 | - 60°

11 10.73°%

15  ®The ICso was determined by the Antibody Assay described above.
®The ICs, was determined by a modification of the Primary Screen for PAI-1
Inhibition.
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Experimental Exanples The follow ng provides the preparation of
representative conpounds of this invention. 5 Exanple 1

1- Benzyl -8opanoosk4 2- [ 6- (1 H-tetraazol - 5-yl net hoxy) - 2- naph®kylgse22#13 ndol e
Step I 10 1-(6- Met hoxy-2- napht hyl ) heptan-1-ol To a 3-neck flask equi pped
wi th an overhead stirrer, dropping funnel and thernoneter was added

6- met hoxy- 2- napht hal dehyde (70.760 g, 380 mmpl) and Et20 (1400 nmi). The
stirred sus rH£'Id€)fa cdas cooled in an ice bath followed 15 by the
sl ow addltlmm-nagﬁw m brom de (228 nL of a 2 Msolution in Et20)
over 1 h. Tenperature was kept below 12C. After the addition, the reaction
was stirred for erat t d
slow y quenched w s%!lﬂ\&ﬁggg r&ﬁ&]é% m%%s?r%ﬁﬁpﬁff‘%rg t“'tedr?"’g{}‘e’}r?g’ﬁ%"ﬁ%, Qf ﬁ.{é ice
bat h was r eriovamfiomnd t he mxture was stirred for a half-hour then diluted
W th H2O(750 nL) to dissolve all 20 solids. The layers were separated and

t he aqueous | ayer extracted with Et20 (3 x 200 nL). The conbi ned organics
wer e washed BExanmpledt er (3 x 200 nL), and brine (2 x 200 nmL), dried over

Na2SO4, filt 1 red product
as an off- V\:hf? EHZ%I#W?&?GIW@%%@ %&D’?‘&%égw@fn%%ﬁ‘ﬂm %@ 15 g of
crude al cohol was recrystallized from hexane to give the desired product as
a 25 white Sﬁ]kq (11.7 g) with nmp 71-73 C, "H NWVR (DVMSO-d6) s 0.82 (t, J =
6.7 Hz, 3H) 15-1.38 (m 8H), 1.58-1.71 (m 2H) 3.85 (s, 3H), 4.58-4.64
1 H)10 5. 1(6-Wdthaky=2-saphthijhetarhl-ol7. 12 (dd, J = 2.6, 9.0 Hz, 1 H), 7.26
, 2.4 Hz, 1 H, 7.42 (dd, J =1.5, 8.4 H, 1 H, 7.70 (s, 1 H, 7.74 (d,
=86 Hz, 1 H, 7.77 (d, J =8.9 H, 1 H, IR (solid) 3280, 2920, 2860,
610, 1270, 1170,Td@4®necnfag6equipped with sars pearheadrsfirEs| dropping 66! 3¢

(L2001 Wy o e S5 St (255 o Mor 07

Et,O (1400 mL). The stirred suspension under N, was cooled in an ice bath followed

(m
(d
J
1
(

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
mixiure was stirred for a half-hour then diluted with H,O (750 mL) to dissolve all

20 solids. The layers were separated and the agqueous layer extracted with Et;,0 (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-d;) § 0.82 (t, J = 6.7 Hz, 3H),
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-H,0)%;

Anal. Calcd. for CgH240,: C, 79.37; H, 8.88; N, 0.00,
Found: C, 79.27; H, 8.94; N, -0.03.
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Step 2 1-(6-Methoxy-2-napht hyl)heptan-1-one To a stirred solution of the
1- (6- met hoxy- 2- napht hyl ) heptan-1-ol (101.1 g, 371 5 mmol) in CH2CI 2 (1000
m.) underwbB3mewsadded pyri di ni um chl orochromate (120. 02 @CTAB62/7413MDOI ) .
The reaction was stirred for a total of 3h and then poured onto an al um na
colum (2000 g, basic Brockman activity, 60-325 nesh). Colum was el uted
with CH2CI 2. Product was collected, filtered, rotovap'd and dried in vacuo
to give the R (}duct as a white solid (81.5 g, 301.44 mol, 81% with np
69-72 C. 177Sr78 of 10 crude ketone was recrystallized from nethanol to give
t he desired PpttMatitoxy2-naptithyBhepiahildorfel05 ng) np 70-72 C, 1H NVR ( DVMSO- d6)
8 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, 1 H, 7.39 (s, 1 H, 7.87 (d, J =
8.7 Hz, 1 H), 7.9B® @diirred sol@ion dfithe 1-(GmetiByg2-faphthiyhe@an-1-d (1. Bg581 (s,
olrjn

(B a8 DU Bl t10tg B Soadh s g BRI Gl nepplERe ragREE T

[El],
0. 00, Foundy, 556.780maip}). Fhe &atBon Nas Blived for & tefal 8f 20 and then poured onto an
2

2 (6-Meth -2 -2 : ' a T ' ' f th
16 et no A TTRERBIR $edn R Rost Blockigl 4By BoBes pigshE G AIRaEZ pBR 1 N
( 200:) m) umzi]fh CNZChweirodiaid axispdosiestedhyfitere, neoV=p5i 8%V diigd inazaﬂ:wﬁ& gime ke ?nd

-tol uene s ni ci d- , o ure
s o 1 oxod Ot o VT SO R 8 2070 find o BAP R i Bo 2 & R b L1
Fi sher i19dol erudeketon®was cedrystallizedr feine medhianetitosgives thetdesired produttlae & whitd e

i tili . ' I i il f
nydrazone prabani B8 FF 17 Eot MIRRDEO R 5 STt o §280 AR, © ©
Buchwal d. JACE)-1T721(m, P8DO3.07 (28 7.30262H), 3490 &, 3812, 124 &, lWux9 Hze dH), TgBnas

t d and th i on _m, xt nd 50t o_ ' Th
Ceor due was Baltl i betadth EDcheS (4300 e P02 Er A GRV S The
| ayers were (ShakpiR (sdiph2%itOe@87R G600 ¢éifd, and 4980 cwdsmass spectrimi[EN, HCI
(2 x 300511_)[:5'@5%7\().(,\/%_ +NaHCO3 (3 x 250 nL), H2O (3 x 250 mL), brine (2 x

er

250 m_),1 dri 2S04, filtered, rotovap'd and dried in vacuo to give
a dark -26 Anal. Calcd. for CigH»20,: 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 x 250 mL), H,O (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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WO 03/ 000684 PCT/US02/21113 viscous oil (106.2 g). The residue was
triturated with hexane to give an off-white solid which was coll ected,
ri nsed arsodsioeadss n vacuo to give the product as an of f - wiecoTarSoyoitiial (95. 9
g, 279.21 mol, 93% which dec. 93-96C. 400 ng of the crude indole was
recrystallized fromhexane to give the product as a white solid (298 ny)
with np 5 95-97 C; 1H NWR (DVMBO-d6) S 0.82 (t, J = 7.0 Hz, 3H), 1.31 (m

0

by 7077, pepli oL (BpZ'ef The fegfiue o gt i ridfalGro ghd an G5 Bid 00,1 ™ ¢
OH), 7.54 (dyhich wag.cOHedtizd, rinskll ,and.dFid (iddacdo to dive the Praiiuck as Bn HFf-witd8 ( d,
J = 9.00 Hz, 7. vood = BoRD b 1 0 1 , 11,17 , 1
. TR (sol i<9d 8 & 3385 mipob Sy dulEn g Jerarls 0hgne b e elide Mgt um
10 [ESI], mwas3édryéleitizd fromnaaxan€id gidle tieoprodizet 2 ENGhiteG01i8 328BmgHwitl nd4; N,
4.08, F : 033 . 1; .86._ St 1

Lenzyl - 3 ( 5k Kt VLIS o) S0 82 i = 70 Al B3dgma et 198 @t on
of the 2-(6-2182 ltpXxy-726 haphit )y Bl90- (§; id) 6yds-1.02Kmnntid), . A79B 16 (mg1HR 7&10@d ol )
in dry DVF (1000 C L h d 235 t OX}
(32762 0, 25120 Gty M p b it firseht e tond = Bedtes T 18 Bt b i on
Zﬁ of d(t;ut oxiaj@Hfzt ﬂlld),ﬁ?:(d,drrdgrb&ﬂ-lﬂ eHVHSQ$(d,Ur=eBl55(Hz|, 20),8.08{se$Hp, ol 1. 1fved by
t iti ] 0) 9 in. ti .
e B A e ek e

m nut es 10at ESI]Tin& 3ddadt+H)h was stirred for -5h and then quenched w conc.
HOAC (.05 0 .. 0.8 : ti ight. Th ti
mxtur e vas A QAR RO R Ghre 7 e BB 0art 1t Poned bet ween Et OAc
(2 L) and 0.1 N HO (600 iFound:T6e83.589,eH,5.5% Ny 3s88par ated and the organic

| ayer was washed with 0.1 N HCl (2 x 250 nL), H20 (1 x 250 mL) and brine

(2 x 250 nl), dried over Na2SO4, filtered, rotovap'd and dried to give a
brown vi scoustepdsi due (123.5 g). This residue was dissolved in hexane and

hoshe 65! TbnsA ARy 2 DA bR PGt O, Lo O heane
give the product as a viscous yellowoil (109.3 g, 252 mml, 91%. 300 ny
e el o ! SR DGR o8 RSB0 G rtinco a5
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
stirred overnight. The reaction mixture was rotovap’d to a residue which was
25  partitioned between EtOAc (2 L) and 0.I N HCI (600 mL). The layers were separated
and the organic layer was washed with 0.1 N HCI (2 x 250 mL), H,O (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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acet at e/ hexane. The product was collected, filtered, rotovap'd and dried in
vacuo at -27 WD 03/000684 PCT/ US02/ 21113 roomtenperature to give the
desired pwodamoosss a waxy white solid, np 76-80C, 1H NVRPCDNS@/28)38 0. 72
(t, J =6.9 H, 3H, 1.10-1.20 (m 4H), 1.51-1.60 (m 2H), 2.67 (t, J =
7.5 Hz, 2H), 3.89 (s, 3H), 5.30 (s, 2H), 6.81 (d, J = 7.0 Hz, 2H),
7.04-7.22 (m 6H), 7.34 (d, J =7.9 7.36 (d, J =2.3 Hz, 1

Hz, 1 H), H,
7.411 (dd, 1 = : T = 7.3:Hz, . %801, 84
(247, d99mqempelufels o8 ufe HeirefiPais? ngd it od. il 7adot o,
740 cm 1; neE¥MRsPMMICwR) § B (i, dn=26.934z, (AMH) AD-1H2&KM, @d),ct51-i 60 (B8 1HHLNC,
C, 85.87; H, 1; N = B2 = .G o Fhaq 731 A 010 Step 5
o (1 - Benzy 29 fioheote i, ARBCo 5 80s Sy B d= 2 2 A 10kt 2 8
t he 1-benzyl(R6H3- 34 khxly= Z-hidphtHy7.)863d pbntd3 Hz, HH), ifdoldd, 4 $09%4,8.4Hz251
mol ) i n:CH2E\2 0, ol AL oo 78C d, BBr ( '
Godl 2, " Soz ) " eadpiees 1By 8. Fes o A 21er 8P R PRoHe A RIS s
war med to 0QAJ16AS, 148Q 1200, ands749 erikmassrspedruro [ES1], iz vés (M+HpPt al of 5 h
t he reaction ' S CRA). . Qu hed with water (250 niL).
The ni xture %agnd%l |'??r\é%1%§)@§hie(g‘h8{5?§7ggna%t @vggg’d to a residue. The residue
was partitioned between FoQad C189D83;i.)7.3thdN,d2@. (500 nl). The | ayers were
shaken, separated, and the 20 organic |ayer was washed with H20 (2 x 250
m.), brine (2 x 250 nlL), dried over Na2SO4, filtered, rotovap'd and dried
in vacudlOt o 8fepé a vi scous black goo (114 g). The residue was dissolved in

and 8% £t Qao EnE-ShehtibaRHB ) 20 RERoh ™ T e S0 T ot ovap' d and
the residue triturated with hexane thsn dried to give the product as an 25
o et 5011 (B0t Pl ol PSRRIl 0
of f - whi t e sdhdlae (B0 gg251 winhdl) impCl9C1 1 (100T ML) inkivRN BIVBG U BYasRdled BRrs, J =
Sy e ) o BOAGE A rogalihs 55 Ehadlle Aty e o G
(m 2H), 7. 58arfeed td 02C an8Idtirred farR,5 i theB-warim@d torrt. Bfthr;a B€al o5 hdiod redcti@B8O,
2920, 1610, 1‘91&91% Ja%océ’g@&' ;to %Bésan%p&fethrclli'éa W§]Watg {25‘&)2%L5M+@ fﬁixture was
stirred overnight then rotovap’d to a residue. The residue was partitioned between
EtOAc (1500 mL) and H,O (500 mL). The layers were shaken, separated, and the
20 organic layer was washed with H,O (2 x 250 mL), brine (2 x 250 mL), dried over
Na,SO,, filtered, rotovap’'d and dried in vacuo to give a viscous black goo (114 g).
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-d) § 0.73 (t, J = 6.7 Hz, 3H), 1.10-1.20 (m, 4H),
1.51-1.60 (m, 2H), 2.67 (1, 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 C3H,gNO: C, 85.88; H, 6.97; N, 3.34,
Found: C, 85.85; H, 7.10; N, 3.20.
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Anal . Calcd. for C30H29NO C, 85.88; H, 6.97; N, 3.34, Found: C, 85.85; H,
7.10; N, 3.20. -28 WO 03/000684 PCT/US02/21113 Step 6

{[ 6- (1- BawpyBa®epent yl - 1 H-i ndol - 2-yl ) - 2- napht hyl ] oxy} acetemitso2/tg13lo a
solution of 6-(1-benzyl-3-pentyl-1Hindol-2-yl)-2-naphthol (19.245 g, 5
45.868 Mol ) in acetone (200 nL) at rt under N2 was added Cs2CO3 (16.439 g,
50. 455 mol ) foll owed by bronpacetonitrile (6.052 g, 50.455 mml). After
stirring for 465 h, the reaction was rotovap'd to a residue. The residue
was partiti 0%88 between Et OAc (350 nlL) and H20 (150 nmL). The | ayers were
shaken, sep&[&{teBenzyid-péreyl-ti-jutol2-yipgeaphtiniiledyldcetonif?ide (2 x 80 nl),
brine (2 X 80 nL), dried over Na2SO4, 10 filtered, rotovap'd, and dried to
give a viscous brown oil (20.664 g). The residue was taken in CHC 3 and
fl ashed on sili carq 435solyjion 'BieG«(;‘ebelmnyl amsntyl -liti b o2ty - 21exEhileol a(18.248 %,

Et CAc/ Hex. T, I ' i with
hexane §nd %?@d#?’g&gl%g%tﬁ roduc algt Ltz]ar% Ckze&'g%%ﬁgg? %gz(%cgs W‘%’egls
mmol , 89% vﬁ(1465rmmol)]fdlnolz\2e3(by BroMoatetoritriieh . @520gl 6 Opkaddamibl)waier stirring for
recrystalli Qm MeOH t O -
(0.362 g) w‘fﬁ hedie Ggctor s 9‘]1"‘%9@%’[?\/%‘6%3%) rrgg & ‘%L% 8%”'%%‘355}6@3&%
1.10-1.20 ( rEtomId)(BSQ r5|2} AndbBlL,ONY 52 HL). Zhé Bayets \A@re:sﬁal@nl-heparabbi anid I’nb s
4H) , 6 81 (d ( (
v 7-rgeni b weSnad i k0P 86yl e x St il st esonr”
gd, I Jd)_ 1?921 Jmieglbtwi&% aﬁnd(cgl,eg;% givé.sbvistous bréwyn 3il 88)-.6640d). The r@ﬁﬁ)qe wa e
sol i an ct

(VhH) + Anal EkeEP GO 800 13y SRdica ol ToEBoRnEREs difuiperafB dnd >
83.93; H, 6. 8@ EtOAcHeRSThe Btogjpctiw@bcdlleBedy filtered, petovgn'd ArifuBated with hexane
Htetraazol - Irrethox 2-na hyl ] - I d
the {[6-(1- F A oie %tOp%%‘% fre. BN e Y"]E't?/ |35’P‘g9‘r?:7p On . ?é %@‘3} a38) Wi b Pt
(87.0 g, 189111111870l %00 mdDbiRtheAD@derpioductdeas Mzmllzaddmm NeXi$i to gite 885 g,
948. 54 1) ,and  NHACI S at ed
bet weenn@ 19551red prydust é%aﬁvﬁﬁgﬁh%g)d ?6(.2361) %@é&gﬁénem@@@e%é% ks

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 C3oH30N2O: 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-benzyl-3-pentyl-1H-indol-2-yl)-2-naphthyi]-
oxy}acetonitrile (87.0 g, 189.71 mmol) in DMF (900 mL) under N, was added NaNs
(61.665 g, 948.54 mmol) and NH,CI (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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rotovap'd to a residue and the residue partitioned between Et QAc (2000 ni)
and 1 N HCl (600 nL). The |l ayers were shaken, separated, and the organic
| ayer wasweds/omiesh 1 N HCl (2 x 300 nmL), H20 (3 x 300 nlL) pcaruobeimme (2 X
300 nL), dried over -29 WD 03/000684 PCT/US02/21113 Na2SM, filtered,

rotovap'd and triturated with hexane to give an off-white solid (97.5 g).
The product was purified by refluxing the solid in diethyl ét her (2000 nl),

concentrat i ng, 56, aRWd otbldfd a gﬁf‘rnt&%@d \D’t\;}\}]hgﬁ‘ﬁestﬁ 9 cyésan"‘ﬁf @/hﬁ?&%lfﬁc@?% and

dried in vacto to give the pro as a g,
81% with dep. Tms»zlprsdquas 'pHrifigdRR by DieBaxiog ) the s&»hc?zn(dlethw ether §2040, i)

%H)lo é 53(2) (;Bonéﬁtratlﬁg 39 a%g@toa llfem7an@I'I)ool|@gZGﬁ’hétsohoIs We?e §olI%ted d dr'*‘n_’edgg; Egd

= 2.4, 9. (apuo tolgiMp thqp@guqtdas Q]whlte]sgld 419 Hyo4. 37mmpl (&ja’o) vglth decy 141- 8. 2

Hz, 1 7. d 7.160 7 7. 90
(m 3II)|) ®16. @i(é 1’HlIIII\IR ﬁ%ﬁ HZI’ §OLII229 09 2 gg"lz %’6 11%38( 1706 1§%g%oand

750, cmi: neEs 2HL@. €péicdiru 5(13(31(85@2!) (WaZHArﬁa$1 (el T 63 Ho2Hz2H31
NGO: C, 76. 96 _ ) 2iny 9
Exanpl e 2 1?2 %2 ?Ifogrerﬁ?? I\II3OI§M @ 25&‘6@{50'%)2?6‘154@ Iy r7o$rI[_)I%’21 I\I74;II£IdII Y

H-t et raazol 51y, G Hyl H)ef/Iﬁér(dod ‘12 Bdirz yH),2C. §(5(<ero?r5 Bz 11H), 7. 84 7. 9

Htet I I lann L I 1

(6 vy oxy T TOIB I PN B 2ol gk B0 Hapo 100 BB, dho %‘bpf'ﬂ“oﬁg% s
2-(6- rret1IQox;SpECIﬁl$rplﬁEﬁﬂrln)I/Z§0§éMt*t/|D 1 Hindole (0.915 g, 2.66 mmol) in

C2C1 2 (30 ik GOk dal, TG Yo% a8tk BBINE 16%eSS ML, 1.0 Min "Gea 2

9.86 nmol) dropw se tioh was stirred at this tenperature for 0.5 h
25 and then warmed to rt floung: 1€, 7648; He@d2iMnl4a1%t ure was quenched with

MeOH (-5 nmL) followed by dilution with H20 (20 nL) and Et OAc (200 niL). The
organic |layer was washed with brine (20 nL) and then dried (Na2SO4). After
concent r at i drxample@ r esi due was purified by the Biotage Flash 40 appar atus

( %9@ t gs 21%% @Lﬁéﬁnﬂﬁtﬁ&érﬂym KRi1-2 19 I Oinb-3-Rapith@l S H-BRr R8RS GImddyP 77 9,
ether or 1-Benzyl-2-[5-bromo-6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-3-pentyl-

1H-indole

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

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

2.66 mmol) in CHCI, (30 mL) cooled to -78 °C was added BBr; (9.86 mL, 1.0 M in
CH.CI,, 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,SQO,). 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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30 solid; 1H NWR (DVSO-d6) 6 0.83 (t,
1.58-1.76 (m 2H), 2.89 (t, J = 8.2
7.06-7. 19W0rop/0B@ld4 7.35 (d, J = 8.2 ,
(d, 3 =9.1 Hz, 1 H, 7.74-7.88 (m 2H), 7.98 (s, -30 WO 03/000684
PCT/ US02/ 21113 1H), 9.83 (s, | H), 11.14 (s, | H); mass spectrum[(+)
ESI], mz 330 (M+ H+ and [(-)ESI], mz 328 (M- H)-. Step 2 5

2- (5- Brono- 6- hydr.axy- 2 h |).n3-pentyl -1 H-i To tj.rred..sol ution
of 2-(6- hyd?‘&ﬁy-g?gnépﬁﬁﬂy U:?( e yﬁ‘-afsﬁpﬁjﬁ‘&ﬁl‘é{lg%éb r@/ﬁ@.@@* 1979 n

HOAc (25 nl)[(-@ESIDnz 628% (Mdiilyd KOAc (0.453 g, 4.62 mmol ). The reaction was
stirred at this tenperature for 10 mn., and then a solution of Br2 (0.218
10 m., 4.24 mol) in HOAc (5 nL) was added dropwise to it over a period of
-10 mn. TisdepRaction m xture was allowed to warmto rt and stirred for 4

h. Th ty m [ t hen.. dil uted with H2 50 m-) and extracted
Wth Bt 2(:( %H"j‘é‘@ﬁ"@ﬁﬁ‘ﬁ?@ﬁ%@ 8l iode \(Mth bri)ne (20 nl) and
then dried (Na2SO4). After concentration, the residue was purified by the
Bi ot age Fl ash 40 ar.at ys 0t 30% Et. OAc: petrol eum et her. g jent) to
AR o B i
an i -brons. al} im a e , 4. . ;

b i nat ed d: trum/J(-) ESI m z 4Q6/ 40 - - and
oSG ER TR e B0 GRS L) i s St R %0
{[ 1- Br orto- 6-r(1[3-43%41try1hel)1inHH®Adl(ﬂ i) Wa}‘,d-aﬂldédzildhildwdzd mﬂydﬁm%f eaTiotirof I~e 0 anidl. |

1-Brono- 6-(5-brono-3-pentyl-1 H|ndol-2- -2-n t xylacetonitrile
b To a st r PEcreEi Mgy wis plowd B Varh i e S Mo 41 BB aehin 1
H i ndol e OmixXidiBe theldilmte With HL.@qB0 ahd @extrhgtedtwitht EtoAs (201 adl) CRRCO3
(1I. 30 g, 3.(98I rrrm?lgs f ol Ilomengg)y .E{j%rmgggboni i(ri I :ggé' é39 'ﬂq( #Pi% ﬂmnl)
dropwi se. THEIFUG IPYEL Wit Washed yi élpet@l s g ety 8red (Ng2SPn fehen
di | uted wi t leobtémeatio2 Obenesidud veasopwified oy theyBivtagaskFlaets ko cippatatud210 {20
M=) angsbrifas, EROAThrdiin bleR glide® b eARL prodlE (0.782 g, 50%) as a solid

(inseparable mixture of mono- and di-bromo-substituted analogs which were

= 7.3 Hz, 3H), 1.23-1.42 (m 4H),
, 2H), 7.00 (t, J = 8.2 Hz, 1 H,

J
Hz
Hz, 1 H, 7.53 (d, JpeTAIS®21i1H), 7.67
A

separated in the next step); monobrominated compound: mass specirum [(-) 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-naphthyl]oxy}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,CO;3 (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,O (20 mL) and brine (20 mL) and then dried (Na,SO,). 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-ds) 5 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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30 concentration, the residue was purified by the Biotage Flash 40
apparatus (20% EtQAc:petroleumether) to afford the product (0.315 g, 39%
as a foamyogslddsas well as the di brom nated anal og (0. 12CT3IS04/5C03
nonobr om nated conpound: 'H NVR (DVSO-d6) 8 0.82 (t, J = 7.3 Hz, 3H),
1.22-1.42 (m 4H), 160174(m 2H), 2.93 (t, -31 V\003/000684

PCT/ US02/ 21113 J = 8.2 Hz, 5.46 (s, 2H), 7.02 (t, = 7.3 Hz,

7.13 (t, J 54 , 7
[ (g e ?&6@2&?@2@ I3 hoflu=r g @*&333@8
3H, 11.31 (~b 8L IHy,; THa8.868 dpelct Bz, (1 E@Tld Jrﬁ%M%ﬂth?QMd JH)S.1 Had
di brom nat e nal 1.,241-1.40
5 (m 4y, o SyTo R [ ARG s Sedhry 7l ERORET 65
(d J = 8.7 a8, dlbfpnmyated apalog; %QNMR (DMPO-t) 69.8d(t,  =7.3. Hzrsii) 12P=|)1 A7, 95
d, 7 : 1. 3 s S um
[( ) ESI]% 4g%5+'%_ﬂﬂ18fsll—¥)%1%@Zgé?iol-%fg&(_%ﬁgenzy %h% %9?”2
H-i ndol - 2- beH)17t§’r1t7n@9 an%!ﬂhﬂﬁﬂ @oi?}&ié‘!zoﬁl‘lt),r'l 92 (a0 =a9s7ti'|z,r‘drﬁ 84Rt#3n of
{[1 br ono- 6- Lpyacetonitrile (0.135
g, 0.257 W’ﬁ”ﬁ@%ﬁﬁb at e%(fL g()q%ggmﬁ%%gﬁm 87032 g, 0.283 mol)
foll owed by BnBr (0.019 nL, 0.308 mmol). The reaction was warnmed to 15 rt
and let stirgfgrg 24 h. After this tine, the reaction mxture was quenched
with I N HC 2 mL). The resulting solution was diluted with Et OAc (100
m.). The Oor ! bBBa;Adﬁ-pmtyl -Hd-dndel-2:xyi-1 -broma-Enaphithylipxylasetonitrite  NaHCO3
(10 nm.), and brine (10 nm.) and then dried (MySO4). After concentration,

the residue was purified by preparatory plate chronatography (20%
Et OAc: pet r ol eum etherstined sdltfitipndoft {i&-bpanaettid8-peotylt Oi8-inpol-2¢/1)568¢phdhyllaxygel i d;

(1E] Ngfﬁ) ( D'\/B%éé?amtﬁf% @5 9&2%7 imﬁoﬁ‘g#@f {%L%%%B@Q%%@g%gé@a 5@}@3 L. iéédl 63:
7.4 Hz, 2H)0-283 gunay).feliowead bysBHBr (9.049 nild,0.308&meol). Hihe raadtpn was 8&rmed B (m
f;;')s . gbect ( jﬂtma\fﬂz I'e)otstgéﬁ é@h(A?ﬁerglljs?/}@ggth%qr&iﬂﬁ)ﬂxt,ﬁ&eéﬂﬁ gnf)erglhéd Ritd 1 HctH)
6- ( 1- Benzyl -(3-ehd.yThelreppitingl sdlution wis diluded with EtQApH100/mL). The organic layer
Htetraazol -psyaBidMhith 1 N HCI (10 mL), sat. aq. NaHCOs (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; 'H NMR (DMSO-ds) § 0.73 (t, J = 7.4 Hz, 3H), 1.09-1.23 (m, 4H),
1.47-1.63 (m, 2H), 2.70 (, 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, 5H), 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-1H-indol-2-yl)-1-bromo-2-naphthyl 1H-tetraazol-5-ylmethyl
ether or 1-Benzyl-2-[5-bromo-6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-3-pentyl-
1H-indole
30
To a stirred solution of {[6-(1-benzyl-3-pentyl-1H-indol-2-yl)-1-bromo-2-
naphthyl]oxy}acetonitrile (0.101 g, 0.188 mmol) in DMF (7 mL) at rt was added NaNs
(0.061 g, 0.940 mmol) followed by NH,CI (0.050 g, 0.940 mmol). The reaction was
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ether or 1-Benzyl-2-[5-brono-6-(1

Ht etraazol - 5-yl net hoxy) - 2- napht hyl ] -3-pentyl- 1 Hindole 30 To a stirred
sol uti on wD oBfo@eg4- benzyl - 3-pentyl -1 H i ndol - 2-yl ) - 1- br om»€2AIS02/21113

napht hyl ] oxy}acetonitrile (0.101 g, 0.188 mml) in DVF (7 nL) at rt was
added NaN3 (0.061 g, 0.940 mml) followed by NHACI (0.050 g, 0.940 rrrml)
The reaction was -32 WO 03/000684 PCT/ US02/ 21113 heated to 100C for 2

e e O TR e B o2 8
m.) . ;I]'he o(r:I garﬁdmLD .akres r’rwetsrﬁvw&heiﬂreﬂ atm for2 hiGnd (thén Hki}a(mftdwtbm lElt(BAoﬁ il.m(ﬂ ) 4

q ;
the product T0- SRSeiae 1assdnanbd Mls ot Bict P MBS SPRSRIAN B Sk e\
( |[_)i)l\/lSO de) (S diedIMgS0,) Fhe r%smtldgzsogl%ﬂd? wds 6@acbnﬁ‘é)tedmé aﬂ‘bl)d thé. p'ﬁcﬁiiul:66 t @%E(ﬂn(
2 2.6 t T 1 (m

: 19 69 &5 Zvplpw ey, mis 370,76 qereilhn: N Spufs g S %5 §
E{)H) 7.753-7 esag(Hz; 33»1)10912«0'4(@;1 4AH), £56-1069Hm, m)ﬁl}z B8, ng HZ, 24f), 53208, (d
(neat’) 3050, 290831 o878 8uEn 257 0f (i 7838 1P 7P d 4B 288 4o
%igo 7(1)(2)70, (8745,8. ﬂ%ﬁm) Y15857. 640592%?@@(;%??0;251%)9@@7&89@@%8%9@@8?0

) , an P a

| SSZED & 1aed P9 5 ! 1 DByt Rypea 22
Ié—?[ Zgr a]E;IZ);;S 29]25| RB55,11688, 1565 Beanphes, 314]351\/9453641-43)5})&3;@/”220[ 67451,3 1F1>§gt I
H i ndol - 2- ylfmg H@%ﬂt% ﬁQg@pég}ér g’hbt %?#éiphgo& ?&e@g 8r§{ggvﬂé dpaifa?/ed
il—s ads|OL,‘I szipeﬁ?mnmc)rlg%%ml?mm(l--(r@ hydr oxy- 2- napht hyl)lﬁ ﬁﬁ/gt)(/:DIVBO 06) 8
0 83 ?t A '5@1&‘5) 3% EQ\I? Fﬁéfpc Q%G%%T“?@@m 25 2H), 2.93 (t,
J = 8.4 Hz 2H), 5.33 (s 2H), 7.Baurd ,C, b33 H45M4; N11+83. 7. 11 (t, J = 8.4
Hz, 15
Example 3
1-Methyl-3-pentyl-2-[6-(1H-tetraazol-5-yimethoxy)-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) 5§ 0.83 (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-Methyl-3-pentyl-1H-indol-2-yl)-2-naphthyl]oxy}acetonitrile

The title compound was prepared as a solid (0.412 g, 83%) from {[6-(3-pentyl-
1H-indol-2-yl)-2-naphthyl]oxy}acetonitrile using Mel and the procedure from step 4 of
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1 H, 7.28-7.41 (m 2H), 7.52-7.62 (m 2H), 7.80 (d, J = 9.3 Hz, 1 H, 7.99
(d, J =9.3 Hz, 2H), 813 (s, 1 H, 11.23 (s, 1 H; mass spectrum|[(-)
ESI], nl zwBd3/ofdeB4+ H)-. Step 2 < 30 {[6-(1-Methyl - 3- pent ylPCT/US02/21113

H i ndol - 2-yl ) - 2- napht hyl ] oxy}acetonitrile The title conpound was prepared
as a solid (0.412 g, 83% from{[6-(3-pentyl- 1

H i ndol - 2-yl ) - 2- napht hyl ] oxy}acetonitril e using and the procedure from

Sy i DI i VR g PR PR

(t8 ? ﬁzs §F1)65 Gnp2H), 2,683H)J = 8.334z,(2H), 319p, (s(7)3f@)85(34 (sJ2H), 8’033(&121 813:H)z,, 07H;9
7253 06 T vt 53 HE 88078 i 5T, ol Mebed i O vt i 2

383 (M + H) 7.5%57.86dm, 3H),-NE2-8.9B (13; Bl inydss 2pe&irupd[(+) ESI], m/z 383 (M + H)".

H-tetraa%ol 5-yl met hoxy) - 2-naphthyl ]-1 Hindole The title conpound was

preparedas a It. tan solid (0.311 g, 74% from{[6-(1- 10
met hyl - 3- perStgp31 H-i ndoI 2-yl)-2-napht hyl Joxy}acetonitrile using the

T e
. , S S, t, = y
(th, iHi ke, Tt cgpap,oﬁeé’&f.sgrwr?dﬁs 1 f%fg?@?ﬁw aﬁ?’@sﬁdqiﬁ? 1195
g- Zggt) i:lﬁ);:g m?tgﬂlg?; pﬁgng &gggZ—yB—&Q&ophﬂ'&g@( yIacESmitrilk6 dsing ]tg@ﬁ)roégﬁﬁﬁa frbEDO
1170, 1135, S'9ApET Exgnele d§%12‘}3?2 °09§%R’Nb%aﬁa§85‘? SS395713 @3’0‘ &%gi
1‘78? ngﬂzgﬁgl .09 24r(ass4H)snesi1raﬂannﬁ (2H), gaea(;, J MZFHZEQH)I\/B-SSI-& A3H)AB 5. (ng|7 cd.
N 16, 45. lg(]@n&og (ﬁJ fbe'“ig 1rlF§ %15‘{[3 91z, 30 P9 Ga, G = 53 8% udtaih:
H-t et r aazol -A4y (dyethexyhz, 2H)anpbt 82 i, -3 el -831p@m) t3H); 115 6B-17ndgbs 10h);

at) 3130, 72950, , 2890, ) 2795, . 7605, 1565, 1485,
1-Bromo- |( Ri {P{ 35, PAbYaash, Hoad98bo aHo) 2754 ARE MosL 1k G5663%35, 2°

>ryimeeh 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 CxsH2;NsO: 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-(1H-tetraazol-5-yimethoxy)-2-naphthyl]-1-methyl-3-pentyl-1H-

indole or 1-Bromo-6-(1-methyl-3-pentyl-1H-indol-2-yl)-2-naphthyl 1H-tetraazol-
25  b-ylmethyl ether

Step 1
{[6-(1-Methyl-3-pentyl-1H-indol-2-yl)-1-bromo-2-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-d;) §0.73 (t, 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 =
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Step 1 {[6-(1-Methyl-3-pentyl -

H- i ndol - 2-yl ) - 1- br onp- 2- napht hyl ] oxy}acetonitrile 30 The title conpound was
prepared we 0a/08wB4 d (0. 111 g, 69% from {[ 1-bronp-6- (3-p@cmised21113

H i ndol - 2-yl ) - 2- napht hyl ] oxy}acetonitrile using Mel and the procedure from
step 4 of Exanple 2; 1H NIVR(DIVBOdS) 80 73 (t, J =7.4 Hz, 3H), 1 08-1. 26
(m 4H), 147162(m2,269 t, = 8.2 Hz, ,361 (s, 3H), 5.48

EtS: 3Ly 4072&”21”]13 731 g Ca’ o832 8—324’,45 i?o%é%%l%g,) 7ot - IJQEQI; 21

7.68-7.80 (mH)2FpB8-88M8n 8H), B.09 (s, 8H2,28.22 (d,JJ = 830 BizH2H),18.89 (d,8. 2B.9 Hz, J =

21’5 6 omo- 6P ARS S D e AolggT R i g1 1 et hyi - - ﬁéﬁfyf-l "

i ndol e or 1- Brorm 6- (1- rrethyl 3-pentyl -1 Hindol-2-yl)-2-naphthyl 1
Htetraa oI ¢ él met hyl ether 10 The title conpound was prepared as a lt.
brown so ?5 70 g, 61 %9 from{[6- (1-nethyl-3-pentyl-

H i ndol - 2 yIZ-ESIBtva-(ZHﬂaﬂbaimlq-ylm}m%amaphthﬁ]-uamslgyt-h-@enm-dﬂedure from

5 of Exanple 2, J
o 6 v, o ingBleof 13 e: %im;m&%VEﬁﬁnéﬂrw%% 9%%%31%'8 JHtptgadgy:
2H) 3. 59 ( s5-yltdthylethér (s, 2H) 7.07 (t, J = 7.2 Hz, 7.19 (t, J =
7.3 Hz, 1 H), 7.46 15 (d, J = 8.2 Hz, 1H),758(d J:79Hz 1 H, 7.68

(d, J = 87 Hz, 1H),7.81 (d,J=9.0 Hz, 1 H), 8.01 (s, 1 H, 8.09 (d, J
9.0 Hz, 1d H), 8. zme(tdle cbmpolnd whg préipakd as.5 It9rol.8fid ((.OED g,184p%) fid ([Beat )

3050, 2950 1475, 14 1330, 1270,
1245, 1185, éi@‘%h lﬁ ty'ﬁ'g%‘,dmﬁb'g“ -bleBR-2-i: ']%’g deé‘i%t”%sgsus'%% 800,
765, 740, 70floccante 63 step 5 ofExampe ] mpm126- L‘ @stdmp . '8l MOR (OMISOLd)) 20
Anal . Cal cd 6 5 9 2 Found:
C, 58.89: Ho%:?gﬁﬁﬁ%n? gg'g J'éﬁ ﬁé&msdf'i'?&cé‘?ihﬁs@bezﬁy?%ﬁ (ﬁej %5 He,
Ht et r aazol -2H)yBBot(hmBHy) 580naptHnyIof-(t, JH 7i2dat, e H) 2B 1Stiep =17.3 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 CsHBrNsO-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-ylmethoxy)-2-naphthyl]-1H-indole
25

Step 1

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

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

H i ndol - 2w9lopo@esapht hyl ] oxy}acetonitrile 30 (0.300 g, OP8TAISAmM®I1)3 i n Ac20
(3 nm, 3.18 mol) at rt was added a catalytic anount of CSA (0.019 g,
0.0814 mmol ). The reaction was heated to 70 C for 18h, and by TLC the
reacti on was about one half corrpl ete. Another 19 ng of CSA added and kept

t 70 C f Af this. t th

"5 W0 03/ odoBBR LTG5 122 RineTa drrihprroutkn e piest i (i "o
resul ti Rgdso(HOOlntm W&%orgmhlbaayeed/awmisha @A 1 N HO (10-nL), 'Ebe aqugjalHCO3 I(ﬂ%/(i(r)
was wasned w nd |ne

m and ¢ herbsh B Dy D) B weh 2t o QR e hgen @b, B9 Teriudlias 11 e
by '([j he BI) 0': agm]fl];Edi at@h:rﬂaO B&p@@f &ash th(bptoeraﬁ@é’/c(ﬁt A0petEIONepBtraibtar ether o d6)

radi ent O a 0, od 1 1.d,;
2 0.73 Sgo °"d§[1& ‘i“tuﬁg&l (‘}ﬂ/ f@a S?"‘ﬁ?'is‘%’\é'% @M@&ﬁﬁ (92 (s,
gt?) 3 Sj g (421=ém2 H2HH), 3.0341.23 (m24h), 1472767 (A32K)N1.BH)s, 3H), 32473.49 (M

, . - O. ecC

ESI], nz 4% ((r\;/\@“ é@H}rH) %3%73 Z%ﬁi""l\éﬂ"): ?'i%gtzbe‘ﬁ" % Kggsang b, t? 3%2@[ 6- (1
H t et r aazol - 5=glae:,NeKyhads seegpiruby(4)-ESIHn/adol eV Hig)" 1433 (m €ngpound was
prepared as a yellow foamy solid (0.097 g, 56% from

{[6-(1-acetyl-3-pentyl-1Hindol-2-yl)-2-naphthyl]oxy}acetonitrile using the
15 procedur estep@n step 5 of Exanple 2, np >95 C (deconp.); 1H NMR ( DVMSO- d6)

SO kst eer%e%c?'é&‘?naqziﬁvxw% serrtolobfiogell 7 52" o

J =15 84H, 1LH, 7.60 (d, J=. , 7.63 (d, J = 7.2 He,

, 7.92-7.98 17
(H)neat) 3050, 2&? h‘%ﬁ%“'ﬁ‘%éﬁd T’@%’refi%% asl%i’gnd"b%oai@/rgo'dlé’db‘y)§4§é’w 1455
1370, 1335, {t&@A5, {[Glﬁéceﬂt%l-@enﬂdzﬂ@ﬁlndbli@l) AdaphthylldkdQacetdrii@it, 16HQ, 1825,

2 454 T SIEPEUTATE Sei Rl EXBRIS S, DAEED S GREDP B PoBh P ediss,
14. 30, Fourglo.7C(t, 65 BE;HAI3HY, 7.68-1M9 (#3483, 1.429.56 (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 = 2.1 Hz, 1H), 7.63 (d, J = 7.2 Hz, 1H), 7.92-7.98 (m, 3H), 8.31 (d, J = 7.8 Hz,
1H), 14.75-17.75 (bs, 1H); IR (neat) 3050, 2955, 2925, 2860, 1695, 1630, 1610,
20 1575, 1500, 1475, 1455, 1370, 1335, 1305, 1265, 1240, 1200, 1170, 1155, 1130,
1100, 1060, 1025, 950, 920, 900, 865, 810, 750, 700, and 675 cm™; mass spectrum
[(+) ESI], m/z 454 (M + H)";
Anal. Calcd. for C,7H27N50,-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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-36 WD 03/000684 PCT/ US02/ 21113 Exanple 6 1-Acetyl-2-[5-brom-6-(1

Ht etraazol - 5-yl net hoxy) - 2- napht hyl ] -3-pentyl -1 H indole 5 Step 1

{[6-(1- AcwoyBammepent yl -1 H-i ndol - 2-yl) - 1- brono- 2- napht hyl petyUsavetiohi tril e
The title conpound was prepared as a solid (0.093 g, 31% from{[1-brono-6-
(3-pentyl-1 Hindol-2-yl)-2- napht hyl ] oxy}acetonitrile using the procedure
fromstep 1 of 10 Exanple 5; "H NWVR (DMSO-d6) 5 0.72 (t, J = 7.2 Hz, 3H),
1.07-1.21 (%( 1 48 1.59 (m 2H), 1.97 (s, 3H), 2.42-2.57 (m 2H), 5.48
(s, 2H), a}"16n12l—|) 7.63- 7.80 (m 3H), 8.13 (s, 1 H), 8.15-8.36
(m 3H); rrasmaa@ﬁbgm%t)e ﬁﬁ ietra!zéél S5 Rdxy) Mhaphthin-3detpld( M + Na) +.
15 Step 2 1-Acetyl br ono- 6-

Ht et r aazol -iBdglenet hoxy) 2- napht hyI] 3-pentyl-1 H indole The title
conpound was prepared as a light yellow foam (0.028 g, 29% from 20
{[6-(1-acetyl -3-pentyl -1Hindol - 2-yl) - 1- br ono- 2- naphthyl]oxy}acetonltrlIe
using thé p¥eBddure fromstep 5 of Exanple 2, nmp >79 C (deconp.); 'H NMWR

( DVBO- d6) T4 . . - 56 (m
AT (8{[@-51 Acété(l 3=é)en Z\Z 10- H%lol §E}h)1ér%o-&sﬂﬁal{tﬁ9l] acel?nﬂ?mé A
Hz, 1H), 7.37 (td, J = 1.2, 73Hz 1H, 765(d J:78Hz ,770
(dd, J = 1.7, =15
Mo, 1 H) 8 12 ( dﬁH?tatle]coH)pouﬁdZ\é)s(p‘?esoa}ed' @f\g (0 (993%1 l_ﬁénP@ 6%016 >
7.8 Hz, 1 H)(3-pth5H1r7dqu Y b&-nanhtpyl] OXV}RCQtﬁ@%fﬂ? ugm@@e F?Ig%iur@@% Sstepob of
2860, 2630, e§@3®Mﬂ89@ﬂSé5}%o.ﬂé‘§t5d —17459112 38701 02344, (m! 7( 11870
1245, 1205, 119 . 1140, 1095, 1045, 10 915," 900, 8 805,
750, 700, antb${0. 1. aéss 3HS Rebd-2:5m (g 2H), @#} (s.i3H), BIBTEAN, IQIHJ) 7—4}33~ 30

R T ERr R

(M + H)¥, 511/513 (M + Na)".

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

i

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-yl)-1-bromo-2-naphthylloxy}acetonitrile  using the
procedure from step 5 of Example 2, mp >79 °C (decomp.); 'H NMR (DMSO-ds)
§0.71 (t, d = 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 (id, 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 =1.5Hz 1H), 8.12 (d, J = 9.0 Hz, 1H), 8.20 (d, J = 8.7 Hz, 1H), 8.30 (d,
J =17.8 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 C;7H26BrNsO2-1.0H,0: C, 58.92; H, 5.13; N, 12.72,
Found: C, 58.74; H, 4.76; N, 12.21.
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Exanple 7 3-Pentyl-2-[6-(1

Ht etraazol - 5-yl net hoxy) - 2- napht hyl ] -1-[ 2-(trifluoronethyl)- benzyl]-1

H i ndol e WOSB®W6s4 { [ 6- (3-Pentyl -1-[2-(trifl uoronethyl)benpgirjtsa2/21113

H i ndol - 2-yl ) -2-napht hyl ] oxy}- acetonitrile The title conpound was prepared

as a solid (0.147 g, 34% from{[6-(3-pentyl- 10 1

H i ndol - 2-yl ) - 2- napht hyl ] oxy}acetonitrile using 2-trifluoronethyl benzyl

brom de andEthe E'Zocedure fromstep 4 of Exanple 2; 1H NVR (DVBO d6) 8

0.72(t,J— 1.08-1.29 (m 4H), 151167(m2H) 2.71 (t, J
8.6 Hz, 2*3-Pen&y22-[6-$1 H-i’é‘ll)'aaz5l 8- IméthoxfR-naphthy1jct[2-GriffuSromdtiayl)-1 H)

708721(rBQe§|2|—|@_ﬂ_I %3 32(m 2H) 7.35-7.45 (m 2H), 7.48 (t, J

Hz, hindole 7\, 7.63-7.75 (m 2H), 7.83-7.92 15

3H); nmass spectrum[(+) ESI] n12 527 (M+ H+. Step 2 3-Pentyl-2-[6-

H-tetraa I met hoxy) - 2- napht hyl]-1-[2-(trifluoronethyl)- benzyl]-

H- i ndol e 20 ﬁé title conpound was prepared as a It. brown/tan solid

g, 66% frOf{{G {3-Bentyt-pgedtyiflubrdiethiyl)beh2yi-thaidoli2-yapadaphttylloxy}-

H i ndol - 2*2 ﬁcﬂ_.n&ﬁht hyl ] oxy}acetonitrile wusing the procedure fromstep 5

of Exarrple 600(decorrp) 1H NMR (DVSO-d6) 8 0.73 (t, J = 7.0 Hz,

3H), 1.11-1.27 (m 4H), 1.53-1.63 (m 2H), 2.70 (t, 25J:75H22,

5.46 (s, 2H) (

7.24 (d, J = 7. 5%% qqur?povn%%ﬁfﬁpaﬁwsZa aol@bd%%@ 3i%b+§)romi [63(8- %dr (m

2H), 7. 40 1H indol-2-yl)-2-naphthylJoxy}acetonitrile using 2-trifluoromethyl benzyl bromide and

77707 5 plceaiie g sk 4 ot Example 21 PV (onsidy S4akat bode Hooso

i |10 it ot atug o o - S0k, s ot .
H 1 ) 3, y y an

cml; mass sp(écgl%)uﬁl%é ‘?- % ?}%8792&( %?7 Kn%’ 3&?" %"7') ?@,5 72‘?5(
C33H30F3NS0. ZH)p a8 (t,Q = &3 BB, 1I-H'j,, 7%34@; JN, 1.1HAQH), Fesrds (@, 268, $83-7t92 5. 34;
N 11 87 (m8 3H); mass spectrum [(+) ESI], m/z 527 (M + H)".

7.8
(m

(1
1
(0

Step 2
3-Pentyl-2-[6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-1-[2-(trifluoromethyl)-
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-yl)-2-naphthyl]oxy}acetonitrile
using the procedure from step 5 of Example 2, mp >100 °C (decomp.); 'H NMR
(DMSO-ds) 8 0.73 (t, d = 7.0 Hz, 3H), 1.11-1.27 (m, 4H), 1.53-1.63 (m, 2H), 2.70 (t,
25 J=75Hz 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,d=76Hz 1H),7.52(d, J =23 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 Cs3H3F3NsO-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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WD 03/ 000684 PCT/ US02/ 21113 Exanple 8 2-[5-Bronmp-6-(1

Htetraazol - 5-yl net hoxy) - 2- napht hyl ] - 3-pentyl -1-[2-(trifluoro-

met hyl ) bewoyBjpeassH- i ndole 5 Step 1 PCT/US02/21113
{[6-(3-Pentyl-1-[2-(trifluoronethyl)benzyl]-1

H i ndol - 2-yl ) -1-brono- 2- napht hyl ] - oxy}acetonitrile 10 The title conpound
was prepared as a solid (0.053 g, 14% from {[1-brono-6- (3-pentyl-

H i ndol - 2-yl ) - 2- napht hyl ] oxy}acetonitrile using 2-trifluoronethyl benzyl
brom de and the procedure fromstep 4 of Exanple 2; 1H NVR (DMSO-d6) S 0.72
(t, J =7 GBldmpidld, 1.11-1.22 (m 4H), 1.54-1.62 (m 2H), 271(tJ:
7.4 Hz, 2H), )

7.11-7. 20 (rﬁ'[5235°m?'62(éH("efra?lm'%ls'g‘elilpxyi@ ﬁa%tgy'¥3#"6¥'1 [?- (i"f?"%mﬂz 1 H,
7.45 (t J mgthgl)bgnzzvlhzm,madﬂ (dd, J =1.7, 8.9 Hz, 1H), 7.63-7. 68 (m
2H) , 69(d J , 7.95 (d, J =12 Hz, 1 H, 803 (d, J =9.2
Hz, 1H) 8.12 (d, J 87Hz 1H). Step 2 20 2-[5-Brono-6-(1

Ht et raazol §1—ersl1mat hoxy) 2- napht hyI] 3 pentyl 1 [2-(trifluoro-

met hyl ) benzyl npound gr epared as ap}:el | ow f oam

(0.013 g, 2 -(?f Psmyl ﬂ[[%itfﬁluﬂé?ﬂ‘ﬁ’fh-yl)bﬁﬂzl('l ﬂHflP%‘r KRR Apg
H i ndol - 2- yl gxndaddtenmriie- napht hyl ] oxy} 25 acetonitrile using the procedure

fromstep 5 of Exanple 2, np >85C (deconp.); 1H NWR (DMSO-d6) S 0.73 (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. 2
2::')'), > ‘2‘1;) gz WThétitlé%cﬁr%ouﬁbﬂmas@m%ﬂarédjasésollcY g@oﬂﬁzg 1468). frofm ﬁﬂ—'brc?mé—@ (: L 6

Hz, 1 H), %n(y&aH |gdol-zlylgg)ngplﬁh}d@xgl}fcﬁpn|trp|e 63s{ng, 2Jtr||ﬂ|l)quog1ep@/I Qelp:ﬁyl
7.65-7.70 (%ro%ﬁ@e ant tﬂé p?@ce@dre ﬁ’om s@e 4H?Exélﬁh)ei 1i9I7Nl(/IFk (DMSO 6)% (StlH)
8.08 (d, J = at). 305

2920, 2855, JlBGGP H_ZL5%*E§) 1114171322 i@séH) 11451“51 6%552“) o (t 45103 "¥2?U) 51‘2215

1195, 1160, (138 5USE, 200604 #035.7.970, 18R7.118950 (B30H), 7-BO(AVP=0B4 090684
PCT/ US02/ 21113
15 1H), 7.37 (t, J = 7.8 Hz, TH), 7.45 (t, J = 7.8 Hz, 1H), 7.57 (dd, J = 1.7, 8.9 Hz, 1H),

7.63-7.68 (m, 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-yimethoxy)-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-d;) 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 (i, 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,Jd=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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795, 770, 740, and 650 cm; mass spectrum[(+) ESI], mz 648 (M+ H)+ and
[(-)ESI], mMz 646 (M- H)-; Anal. Calcd. for C33H29Br F3N50. 3. 3H20: C,
55.99; HwB.03/8po6Bd 9.89, Found: C, 56.14; H, 4.36; N, 9. 2¢T/USB2/Exanple 9
1-(4-tert-Butyl benzyl)-3-pentyl-2-[6-(1

H t et raazol - 5-yl net hoxy) - 2- napht hyl ] -1 H indole 10 Step 1
{[6-(1-[4-tert-Butyl benzyl]-3-pentyl -

e o sol i o (89518100, §og OF b Cra% %%me?ﬂ%éd e 648 T R fRSRPT o

H i ndol - 2- yl n/2646a(ht HY] ] oxy}acetonitrile using 4-tert-butyl benzyl brom de

and the 15 procedure fr S 4. of anpl C%' O-d6) 8 0.73 (t,

J=7.4H, é@ﬁﬁ;géﬁﬁé E%g%@bﬁprﬂ%?&ﬁ%-g%s?g@h?; 1.4%'— ©'65 (m 2H), 2.69

(t, J =8.1 Hz, 2H), 5.29 (s, 2H) Foon&2C(56.12H),4.86; N §94k. J = 8.1 Hz, 2H),

7.05-7. 1 (m 2H) 7.18 (d, J =8.1 Hz, 2H), 7.32 (dd, J =1.4, 9.9 Hz, 1

H, 7.38%(d, J =7.4, 1 H, 7.53(d, J =85H, 1 H, 7.58-7.67 (m 2H,

7.90- 8. 00 ( nExahple 9mass spectrum[(+) ESI], mz 515 (M+ H+, 20 537 (M +
+ - - -

Ta% 1 fg?t [ (Bu%-§f-§%};§y&|Eg?ﬁ]yﬁﬁé-i\g/'ggtyﬁ%dg-@ﬁ-‘?Qtra?azol-s-ylmethoxy)-2-naphthy|]-1H-

Ht et raazol - mdwleret hoxy) - 2- napht hyl ] -1 H indole 25 The title conpound was

prepared as a yellow foamy solid (0.144 g, 73% from

{[6-(1-[4-tent-butyl benzyl]-3-pentyl -

H i ndol - yl Btep-hapht hyl ] oxy}acetonitrile wusing the pr ocedure fromstep 5

SfH) e 1 s bl S e ey egﬂﬁéﬁ?ﬁp@bﬁ ddstagiriie® |
7.5 He, 2H) 526(s 2H) 560(t 2H) 676(d J =82 H, 2H, 7.05
J = 0
(&;m 2 1704 1os B e szl s prépated 5 a0l .11 0.A6%) o (6 Epenty- 1y,

H

7. 47 ( dd1Hdndol-2-\®-2-BahthiiloxyiabBtoniffild tus(nd, 4derblty®Bentit, brdmide, aid 58e (d, J
7.8 Mo 1 B edird from Sp Y Btamples: 1 NMR (BMS3er) § 075 (¢! e FFRL) 3hy, 40
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, TH),
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-(1H-tetraazol-5-ylmethoxy)-2-naphthyl]-1H-
indole
25
The title compound was prepared as a yellow foamy solid (0.144 g, 73%)
from {[6-(1-[4-fert-butylbenzyl]-3-pentyl-1H-indol-2-yl)-2-naphthyl]oxy}acetonitrile
using the procedure from step 5 of Example 2, mp >95 °C (decomp.); '"H NMR
(DMSO-dg) 5 0.73 (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=75Hz 1H),7.10 (t, J = 7.8 Hz, 1H), 7.17 (d, Jd = 8.2 Hz, 2H), 7.30 (dd, J = 2.3,
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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WD 03/ 000684 PCT/ US02/21113 3060, 2950, 2925, 2850, 1630, 1605, 1565,

1515, 1500, 1480, 1465, 1445, 1410,
1200, 11'M0030@Gs4 1105, 1030, 1010, 965, 930,

cm; mass spectrum|[(-) ESI], mz 556 (M- H)-; Anal. Calcd. for
C36H39N50. 0. 75H20: C, 75.69; H, 7.15; N, 12.26, 5 Found: C, 75.84; H,
6.92; N, 12.30. Exarrple 10 2-[5- Brom) 6-(1

Hte

traazol

| met hox 2- napht hyl % tert-butyl benzyl) enty
1 ndot e 10 Bebp 395 (25751 2550, 1636} J00R, /166N 3515 - GObeR. 1ebs, 1445, 1410,
dol - 2-yl §zg8; bzsms;’s 1@@9h¢é°ml hmhé\é@tm t’HdoeH@s %@ t1ot1bege§ff@§@und
was prepared as a solid (O 99 from {] 1- br ono- 6- ty

Hin

H i ndol - 2- y190028%m $Ph{AT, QWPaQéﬂbnm?W sréeqrslrrr[g) ES{lemiz 356t (M 'Hé)nzyl br oni de

and the progggyreydd. %P@%%Ngb@%ﬁ@”@ ?5%9&”7%(1@4%0 dé) 8 0.73 (t,

7.3 H, 3H), 1.06-

J

7.05-7.17 (m 3H), 7.17 (d, J_=8.420 H, 2H, 7.42 (d, J=87H, 1H),

8.4 By,

1H), 5.31 (s, 2H), Bow(é7mH@924N(azsg 8.4 Hz, 2H),

7.66 (d, J =8.0H, 1H, 7.70 (d, J 9.1 Hz, 2H), 8.05 (s, 1H), 8.

(d,
Hte

J 8.0

traazol -

1395, 1365, 1345, 1305, 1270, 1235,
900, 855, @te/usezdL11mand 670

J

63 (m 2H), 269(t

13

Bxamplefi0 g 23 (d, J 80Hz 1 H): mass spectrum [(+) ESI],

mz 593/ 595 2-fd- Brde. ﬂ-ﬁ@trZaz?cﬁ ﬁylh‘é’tﬂ%@t%ﬂ%{” (4~ teﬂ-butyl%enzgle)-?»- .

5- ylne 2- napht hy yl'benzyl’)

H i ndol e ThePQﬂtﬂHé" und was prepared as a yel | ow foam (0.042 g, 56%
from {[16-(1-[-4-tert-butyl benzyl]-3-pentyl -

H-in

dol - 2-y

fromstep 5

= 7.
(t,
7.06
2H),

0 Hz, 3
J=17.3
(t, J

l%i 1- br ono- 2- napht hyl ] oxy} acet oni tr| |l e 30 using the procedure
£

PBxanple 2, np >90 C (deconp.): 1H NMR (DMSO-d6) 8 0. 72

%(%ﬁ&‘%ﬁ?zy‘@ eﬁgﬂﬁ#?doﬁg%) 11b|%%1&-€58 (m 2;) sz

naphthyl

7.38 (d, J = - 41

15

20

25

30

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-ds) §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 (i, 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
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 593/595 (M + H)".

Step 2
2-[5-Bromo-6-(1H-tetraazol-5-ylmethoxy)-2-naphthyl}-1-(4-tert-butylbenzyl)-3-
pentyl-1H-indole

The title compound was prepared as a yellow foam (0.042 g, 56%) from
{[6-(1-[-4-tert-butylbenzyl]-3-pentyl-1H-indol-2-yl)-1-bromo-2-naphthyl]oxy}acetonitrile
using the procedure from step 5 of Example 2, mp >90 °C (decomp.); 'H NMR
(DMSO-ds) 50.72 (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=72Hz 1H), 711 (t, J = 7.6 Hz, 1H), 7.17 (d, J = 8.2 Hz, 2H), 7.38 (d, J = 8.1
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WO 03/000684 PCT/ US02/21113 Hz, 1 H, 7.61 (d, J =7.6 Hz, 1 H), 7.65 (dd,
J =17, 89 H 1H, 7.71 (d, J =9.2 H, 1H, 7.98 (d, J =1.4 Hz, 1
H), 8.04 W0,03800689.2 Hz, 1 H), 8.17 (d, J = 8.7 Hz, 1 H), pC4/BB221173 55 (bs,
1H); IR (neat) 3130, 3055, 2960, 2925, 2855, 2620, 1600, 1565, 1515, 1480,
1465, 1445, 1410, 1395, 1365, 1330, 1305, 1270, 1245, 1195, 1145, 1105, 5
1050, 1015, 975, 920, 895, 825, 800, 760, 740, 700, and 665 cnl; nmass
spectrum [(-) ESI n z 634/636'$M- H-; Anal. Calcd. for

C36H38Br N5O.HZ 5081 ¢ b3 7evHz Nl 768, (98 J 7. 68-9 FediiRd?-7¢ (deb= AR Hey

5.92; N, 10.49, 7.080, Bl g, 1) {d.d4 Br, 9509 S Hz11ARBMA @3J P& Mk 1H), 14.85-

H- i ndol -2-y|%-2- napht h_yH oxylacetic acid Step 1

{[ 1- Br ono- 6- 2% &% YR (neg I31§9yp95@-49§8h?ﬂ£5']%@9} 46481 1609 11 P SrelHipH
ester 15 Thrgbi 4hes, craBOYnth, V95D SR ©3025365, S1B70d 1245, 4405911483 %106r om
2- (5-brono- 6-hydroxy- Z-Q%Eht hyl%-i’ﬁgpent -1 Hjndoje usi ng net hyl

br omoacerat e!02Qd 19 97pr di¥reS%9: Os?@% ‘@0070%%6%5 oM MAFMAP]IBYBO- d6)
8 0.82 (t, J[SEDE@],Q“)%GM%,(MJH%?-L39 (m 4H), 1.64-1.74 (m 2H), 2.93 (t,

J = 7.3 Hz, 3.73 (s, 3H 5.125, 20 2H), 7.02 (It, J=7.5H, 1H),
7.12 (t, J Snaldalgd. Tor GyHaBN®-{.@0HP: =CbbQit. 6119, 16628 (d, J = 9.2 Hz,
1H,7.57 (d, J =7.9 Hz, 1 H, 7.8knddc,é5397HI502;N11dDg. 8.03 (d, J = 9.0
Hz, 1 H, 814 (d, J =1.6 Hz, 1 H, 8.22 (d, 3 =8.9 Hz, 1 H, 11.26 (s,
1 H); mass spectrum [(+) ESI], mz 480/482 (M+ H+ and [(-) ESI], mz

478/ 480 oM -EsiAmpledd Step 2 {[! -Bronp-6-(1-nethyl-3-pentyl-1

H i ndol - 2-yl ) - 2-napht hyl ] oxy}acetic acid To a stirred sol ution of

{[ 1- br ono- e-dl Bremesg-(TirmethyddrrentylriH-indedgnihgnpehipviloxyiacetic agidy net hy!
ester (0.410 g, 0.853 mmol) in THE (20 nL) at 0C was added 30 KO -Bu
(0.105 g, 0.938 nmmol) followed by Mel (0.064 ni, 1.02 mmol). The reaction
was war med t¥ePtl and let stir for 1 h. It appeared by TLC and MS that all

t he starting1-BRéMbLA(3-YERYEPPAdd] Inaphtiyl cefi6 la@fd mefifyl bside and one
N-H) had begr[l gener a% ed dﬁe to hy?fgrysi s',) F“r?]taﬁke,%{e basi c cotr]lg,i tions. After
concentr'®ion, the -42

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) §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=9.2Hz, 1H),7.57 (d, J = 7.9 Hz, 1H), 7.93 (d, = 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 [(-) ESI], m/z 478/480 (M - H)".

25 Step2
{[1-Bromo-6-(1-methyl-3-pentyl-1H-indol-2-yl)-2-naphthylJoxy}acetic acid

To a stirred solution of {[1-bromo-6-(3-pentyl-1H-indol-2-yl)-2-naphthylJoxy}-

acetic acid methyl ester (0.410 g, 0.853 mmol) in THF (20 mL) at 0°C was added

30 KOft-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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WO 03/ 000684 PCT/US02/ 21113 residue was taken up in DMF (20 nL). Added NaH
(0.075 g, 60%by w., 1.88 mmol) followed by excess Mel to convert all

i nt er nediwDa3bewesne acid (N-Me). After 1 h, the reacti onPRITAISOYZI1NMAS
concentrated and then diluted with EtOAc (200 nL) and 1 N HC (20 nL). The
organi c | ayer was washed with H20 (20 nL) and brine (20 nL) and 5 then
dried (Na2SO4). After concentration, the residue was purified b

y
oregat o) Bkl ey AR AR o ARG ot AL LR
§$ ( gwgg} ?tefpucﬂveg. t;&Bede;s Mzbl o aor@/egzau iﬁﬂd)gediatbite ?a%c(dmév-ma).;\ﬁb; 50? 1hé58:( m
2 1o 00 | readionghrdirtGias’Ehnpedrateq ahd et Jinimong oo ot iy 75

7.9 Hz, 1 H)HCIA268nL)dthe drganit.ldyer &ag washed with H.D.(29 n{ls .and biihe (2 ) 4y J =
9.0 Hz,

H) , .20 Jo<.8, Hz, 1 . 11..95-14. 75 (bs, . I R (neat
3050, 29%’5, thg@%?‘g g@'@eﬁ‘d‘i?é\é‘?r E%"‘fﬁ,mﬁ%‘o,thelﬁ%%‘?”elﬁ’%ﬁ,'d“i'ﬁ%,byl%“?éfra%%,
%365 132265mé1%bhromaé§rapﬁ¢M% MEOH: CoieN,) t@ﬁﬁ&rd&ﬁép;cﬁﬁﬁt (08132,g, BG%) aEQﬁ, I
,an - 1MBSS ectr + Z .2 + H) +; nal .
Gt for CEIpBRRREReOBRY GO I £7g e {qecliny: IR (M) Ko 2
63. 67; g f5.\.!3@ ;7.G\l,|-12,23|-7)7 1.11-14.20 (6, 613), 00816848 RETLHSR6R 1113 7.€H4| M), 3158 A
conpound of Fo X , R+ _ 4 ~- 7 in: RI1,
o TR and Gerotlt 438 ion 2P T rhare §2. e, T3] HEoihi 73REE S
cycl oal kgl 2H), 358 (dal baO HE01H), 7.68K2Ad,cly€ FaBRWIz, dfH)37.59 ¢aribo8.o4 (e, =
al kanoyl of J1; b ,.hal_o r ryl . opti,onal |l i ed
whtom 1 T8 JFEeT @of st ad i BYsadh ey SRR (as Y030, Aetsons
al koxy of 1-2926ae880s17280111600, 1600, 1480, 1470, 1430, 1370, 1325, 1275, 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 Co5H26BrNO3-0.5H,0: C, 63.81; H, 5.56; N, 2.86,
Found: C, 63.67; H, 5.30; N, 2.77.
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10 al kyl am no of 1-3 carbons, dial kylam no of 1-3 carbons, perfluoroal koxy
of 1-3 carbons; R5 is hydrogen, alkyl of 1-6 carbons, perfluoroal kyl of
1- 6 car bowe,03m006B4 substituted wth R8, al kanoyl of 1-6 cacharss22an1dyl
optionally substituted with from1 to 3 groups independently selected from
R8; 15 R5 is hydrogen, alkyl of 1-6 carbons, al kylaryl, benzyl substituted
with R8, al kanoyl of 1-6 carbons, aroyl optionally substituted with from|
to 3 groups yendent |y sel ect ed from R8; R7 is hydrogen, al kyl of 1-6
car bons, k%@ﬂ@o aryl opt| onally substituted with from1l to 3 groups
independentl el ected f (ngRSm % nis an integer of 0-6; A |s COOH, or an
acid mmcsch C?'@P? @ H PO3H2, tetronic acid, etc.; R3 is
hydrogen, alkyl of 1-3 cagh cycl Rgl kyl of 3-5 car bons, -CHZ-cycI oal kyl
of 3-5 carbon atons, al kaﬁWI 23 carbons, hal ogen, hydroxy,

per fl uoroal kyl of 1-3 ca:r%; , xy of 1-3 garbons, am no, alkylanino of
1-3 carbons, 25 dialkyla o of ,\/Ierfl uor oal koxy of 1-3

carbons; or a pharmaceutically acceptdbl e |salt ester formthereof. -44
VD 03/ 000684 PCT/US02/ 21113 2. Rgonmpd aim 1l having the fornula:
R, R R4 N/ ~I \ R6 O(CH)n R~ A |ORAGkhdnein R, R2, R3, R4,
R5, R6, R7, A n, and R8 are as defined in daim1l, or a pharmaceutlcally
acceptabl e salt or ester formthereof. 3. A conpoupdAccording to Jaim1l
or 2 wherein R4 is hydrogen, alkyl of 186 carbons, Rperfluoroal kyl of 1-6

carbons, aryl substituted wth R8, alkanoyl of 1-6
wherein:

P

Ri, Rz, Rs, and R, are each, independently, hydrogen, alkyl of 1-3 carbons, cycloalkyl
of 3-5 carbon atoms, -CH,-cycloalkyl of 3-5 carbon atoms, alkanoyl of 1-3
carbons, halogen, hydroxy, aryl optionally substituted with from 1 to 3 groups
selected from Rg, 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, aroyl optionally substituted with from 1 to 3
groups independently selected from Rg;

15 R is 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;

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

20 nis an integer of 0-6;

A is COOH, or an acid mimic such as tetraazole, SOz;H, POsH,, tetronic acid, etc.;

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

25 dialkylamino of 1-3 carbons, perfluoroalkoxy of 1-3 carbons;

or a pharmaceutically acceptable salt or ester form thereof.
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carbons, aroyl optionally substituted with from1 to 3 groups independently
selected fromR8; 10 4. A conpound according to any one of Clains 1 to 3
wher ei n Ryoiog/obns8s ogen. 5. A conmpound accordi ng to any ome€TafSotaids 1 to
4 wherein R2 is hydrogen. 15 6. A conpound according to any one of Cains
1 to 6 wherein R3is bromne. 7. A conpound according to any one of C ains
1 to 6 wherein R3is hydrogen 8. A conpound according to any one of

Clainms | to vvhe ei n r conmpound according to any
one of d ai rr;c? C%mﬁﬂ ‘?fﬁﬂg@ W%"}’dﬁ A compound according to any
one of O ains 1t09v\,he e| 6 is Rglected frombenzyl, nethyl, acyl,

(2-trifluoronethyl)benzyl 2and ert-butyl)benzyl. 25 11. A conpound
according to any one of Ck ms//1 t\p 10 V\/rm;rel n R7 is hydrogen. -45 WO

03/ 000684 PCT/ U802/21113 e ¢ ding to any one of Clains 1
to 11 wherein n 0. 13. A corrpound ccod to any one of Clains 1 to 12
wherein Ais COZH or tetrazol e Rg 14 N tQF d_(gl_lq%al m 1 having the
formumla: R4 ~R2R N/I'\ RS OVA R3 erein R2, and R3, are

each, independently, hydrogen, alkyl of 1-®garbons, sy& oaikyl of 10 3-5
car bons, al kanoyl of 1-3 carbons, haquen hydroxy, aryl”optionally
7

wherein Ry, Ry, Rs, Rs, Rs, Rs, Ry, A, n, and Ry are as defined in Claim 1, or a
pharmaceutically acceptable salt or ester form thereof.

5
3. A compound according to Claim 1 or 2 wherein R, is hydrogen, alkyl of 1-6
carbons, perfluoroalkyl of 1-6 carbons, aryl substituted with Rg, alkanoyl of 1-6
carbons, aroyl optionally substituted with from 1 to 3 groups independently selected
from Rg;
10
4. A compound according to any one of Claims 1 to 3 wherein R, is hydrogen.
5. A compound according to any one of Claims 1 to 4 wherein R, is hydrogen.
15 6. A compound according to any one of Claims 1 to 6 wherein R; is bromine.
7. A compound according to any one of Claims 1 to 6 wherein R; is hydrogen.
8. A compound according to any one of Claims 1 to 7 wherein R, is hydrogen.
20
9. A compound according to any one of Claims 1 to 8 wherein Rs 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-ferf-butyl)benzyl.
25

11. A compound according to any one of Claims 1 to 10 wherein R; is hydrogen.
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substituted with from1l to 3 groups independently selected from R6,

perfl uoroal kyl of 1-3 carbons, al koxy of 1-3 carbons, am no, al kylam no of
1-3 car bwogz/odicsd kyl ami no of 1-3 carbons per al kyl grouppcparsbt/eziandal koxy
of 1-3 carbons; 15 R4 is hydrogen, alkyl of 1-6 carbons, perfluoroal kyl of
1-6 carbons, aryl substituted wth R6, al kanoyl of 1-6 carbons, aroyl
optionally substituted with from1 to 3 groups independently selected from
R6; R5 is hydrogen, alkyl of 1-6 carbons, alkylaryl, benzyl optionally
substituted WthA ?@ﬁpowdtafcsrdgwdeﬁgypna@%meﬁﬂ |t<g/1§é4h@tearéa =% om R6,

al kanoyl of 1-6 carbons, aroyl 20 substituted with R6; Ais COOH or
tetraazole; R6 is hydrogen al kyl of 1-3 carbons, cycloal kyl of 3-5
carbons, - CHE cyd 6aMRQUNdhRCeIrding npmbARe Ok Claime i o2 whereimAL® $:Hhar ogen,
hydroxy, pertéﬂr%é?(ﬂ kyl of 1-3 carbons, al koxy of 1-3 carbons, am no,

al kyl am no of 1-3 carbons, 25 dial kyl am' no of 1-3 carbons, perfl uor oal koxy
of 1-3 clrbons; or a pharmaceutically acceptable salt or ester form
thereof. -4 m@%@g%fm&w%lﬂﬁé%rnm A conpound of Claim1 which
is 1 -Benzyl-3-pentyl-2-[6-(1 H-tetraazol 5- yl met hoxy) - 2- napht hyl ] - 1
H-indol e or a pharmaceuti cal abl e salt thereof. 16. A conpound of
Caim1l which is 6-(1-Benzyl | -1 H.indol-2-yl)-1-brono- 5 2-napht hyl
1 Htetraazol - 5-yl net hyl et ) |IR2. 5-brono-6-(1 Htetraazol -

yl met hoxy) - 2- napht hyl ] - 3- penlyl ¥ pharmaceutically acceptabl e
salt thereof. 17. A conmpound of '

1- Met hyl - 3-pentyl -2-[6- (I Htetraaz$l - 5- A2- napht hyl-] -1

H i ndol e or a pharnmaceutically acceptabl e sallt thereof. 18. A conpound of
Claim1l which is 2-[5-Bronp-6-(1 Htetraazol 8-yl net hoxy) - 2-

napht hyl ] - 1- net hyl - 3-pentyl -1 Hindol e \15 1- Brono- 6- (1- et hyl - 3- pent yl -
H i ndol -2- yl)-2-naphthyl 1 Htetraazol yl met hyl ether or a

phar maceut i oglidrginaccept abl e salt 15 thereof. 19. A compound of Claim1

which is 1- 'Aﬁgekyland 36, %tr eac%] [ndegéﬁé_etn ;[/,rha %ooglen alkyl of 1-3 carbons, cycloalkyl of
10 3-5 carbons, alkanoyl of 1-3 carbons, halogen, hydroxy, aryl optionally

9

substituted with from 1 to 3 groups independently selecied from Rs,
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
carbons;

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

Rs is hydrogen, alkyl of 1-6 carbons, alkylaryl, benzyl optionally substituted with from
1 to 3 groups independently selected from Re, alkanoyl of 1-6 carbons, aroyl

20 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, perfluoroalkyl of 1-3
carbons, alkoxy of 1-3 carbons, amino, alkylamino of 1-3 carbons,

25 dialkylamino of 1-3 carbons, perfluoroalkoxy of 1-3 carbons;

or a pharmaceutically acceptable salt or ester form thereof.
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yl met hoxy) - 2- naphthyl ] -1 Hindole or a pharmaceutically acceptable salt
thereof. 20 20. A conpound of Caim1l which is

1- Acet yl -woO[03/0r6840D- 6- (1H-t et raazol - 5- yl met hoxy) - 2- napht rgrjusS82/pams yl - 1
Hindole or a pharmaceutically acceptable salt thereof. 21. A compound of
Claim1l which is 3-Pentyl-2-[6-(1 Htetraazol -5-yl met hoxy)-2- 25

napht hyl]-21-[2-(trifluoronethyl)benzyl]-1Hindole or a pharmaceutically

acceptabl e It thereof. 2 .coppound of aim ich i
sceePLable 0t A NereSlon % hROTRHH B BRI Lot i tetanzo
napht hyl ] - 3-yiraathgky)L-habhttiyi]- fH-dbleree tapHa) iaeceliiciltylacce ptablesalt ¢Hergof.

phar maceutically 30 acceptable salt thereof. -47 WO 03/000684

PCT/ US02/ 21113 23. A conpound of Claim1l which is

1- (4-t ent - Butey| bemzyrhpevhdosf@iaihn Pwhich (sLé¥(1-Benzyl-3-pentyl-1H-indol-2-yl)-1-bromo-

tetraazol_- 5-yl h )-2-nappthyl]-1 Hin e_or har icall

accept abPe S%F%T&Etﬂﬁg%é%&?a Pgﬂm{ﬁl‘&?ﬁ%% %ﬁnzﬁ’%w@”\ﬂgﬁ%ﬁﬂ{e a8z01%-

2- [ 5- Br onp- 6Arhathbiky)t-nasiol-SpsntpetHhingple-ot-a pharmaceutically acceptable salt

napht hyl ] - 1- é4-t]grt- butyl benzyl)-3-pentyl -1Hindol e or a pharmaceutically
accept abl e 8FEPthereof. 25. A conpound of aim1 which is
{[1-Brono-6-(1-nethyl-3-pentyl-1 Hindol-2- 10 yl)-2-naphthyl]oxy}acetic

acid or a phaynmaceuticall tahle salt thereof, 26. od fo
treatment of ‘thr d?‘rb‘?%’i‘%o”BE ‘%ict%ﬁ%)'%ﬁyi’vpl?ﬁi f?péln\ﬁ?rtgﬁw'P?\”%'Qé%F}?ga?ZﬁéShet hod
conpri sing  agkikitbgy)a-hashtiyl-H-MABREDr d phan@acktibaiyeficegtablelzal frgenft i cal |y

ef fective anount of a conpound of Claiml to 26. 15 27. A nethod of Claim
15 wherein the thronmbosis or fibrinolytic inmpairnent is associated with

formati on of1gat hex @smbentd btCRIMgUeBRIch Y RPEIBrane-6qN Haetrsdzol-Huyipratesdy$-2-

nyocardi al ischem.a, arrjal fibrillation, ep veip thr 0S] (o40) | ati on
syndr ones, Whm' Fpe E?'Bgf‘@?{%&dgkr A" t1g§@ﬁt?6§'i(£’fnep}¥ﬁgpr%8&%1"c@gi
conpl i cat i ong)-BhaghthgetN-téifaazd5-piictipnestivdr @ & giHaphacntitallyi adtepdBble Salt
pharmaceut i cal conposition conprising pharmaceutically effective amount of

a conpourd d"®€Paim 1 to 26, or a pharmaceutically acceptable salt or ester
form

19. A compound of Claim 1 which is 1-Acetyl-3-pentyl-2-[6-(1H-tetraazol-5-
yimethoxy)-2-naphthyl]-1H-indole or a pharmaceutically acceptable salt thereof.

20 20. A compound of Claim 1 which is 1-Acetyl-2-[5-bromo-6-(1H-tetraazol-5-
ylmethoxy)-2-naphthyl]-3-pentyl-1H-indole or a pharmaceutically acceptable salt
thereof.

21. A compound of Claim 1 which is 3-Pentyl-2-[6-(1H-tetraazol-5-yimethoxy)-2-
25  naphthyl]-1-[2-(trifluoromethyl)benzyl]-1H-indole or a pharmaceutically acceptable
salt thereof.

22, A compound of Claim 1 which is 2-[5-Bromo-6-(1H-tetraazol-5-yimethoxy)-2-

naphthyl]-3-pentyl-1-[2-(trifluoromethyl)benzyl}-1H-indole or a pharmaceutically
30 acceptable salt thereof.
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t hereof, and a pharnmaceutically acceptable excipient or carrier. 25 29. A
conpound as defined in any one of Clains 1 to 25 for use as a nedicanent.
30. Use owoaswmamspound as defined in any one of Clains 1 t@®@CIASOM2L1InE
preparation 30 of a nedicanent for treatnent of thronbosis or fibrinolytic
impairnment in a mammal . -48 WO 03/ 000684 PCT/US02/21113 31. A process for
the preparation of a conpound of formula R - R R3 R~ NI R4 O(CH)n
~-C02H R7 2) 5 wherein R, Rl, R2, R3, R4, R5, R6, R7 and n are as
defined in &% mA @mreung el flaieu | waieh ys aktdeisrtBtdbenayh-3orertdRdp-({er eof

f I R4
O (G ) S e e B e SR BT ol n 15

R12 is sel eche®ofrom Cl to C6 alkyl, CO(Cl to C6 al kyl), benzyl optionally
substituted with one or nore groups independently selected from Cl-C6
al kyl ,
Y 24. A compound of Claim 1 which is 2-[5-Bromo-6-(1H-tetraazol-5-ylmethoxy)-2-
naphthyl]-1-(4-tert-butylbenzyl)-3-pentyl-1H-indole or a pharmaceutically acceptable

salt thereof.

25. A compound of Claim 1 which is {[1-Bromo-6-(1-methyl-3-pentyl-1H-indol-2-
10  yl)-2-naphthyl]oxy}acetic acid or a pharmaceutically acceptable salt thereof.

26. A method for treatment of thrombosis or fibrinolytic impairment in a mammal,
the method comprising administering to a mammal in need thereof a
pharmaceutically effective amount of a compound of Claim 1 to 26.
15
27. A method of Claim 15 wherein the thrombosis or fibrinolytic impairment is
associated with formation of atherosclerotic plaques, venous and arterial thrombosis,
myocardial ischemia, atrial fibrillation, deep vein thrombosis, coagulation syndromes,
pulmonary fibrosis, cerebral thrombosis, thromboembolic complications of surgery or
20  peripheral arterial occlusion.

28. A pharmaceutical composition comprising pharmaceutically effective amount
of a compound of Claim 1 to 26, or a pharmaceutically acceptable salt or ester form
thereof, and a pharmaceutically acceptable excipient or carrier.

25
29. A compound as defined in any one of Claims 1 to 25 for use as a

medicament.

30. Use of a compound as defined in any one of Claims 1 to 25 in the preparation
30 of a medicament for treatment of thrombosis or fibrinolytic impairment in a mammal.
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Cl- C6 al koxy, phenyl, hal ogen, trifluoronethyl and trifluoronethoxy, and
phenyl optionally substituted with one or nore groups independently

sel ect ed wo49/0WB8803/ 000684 PCT/ US02/ 21113 from Cl-C6 al kpCT/uSh/©81al koxy,
phenyl, hal ogen, trifluoromethyl and trifluoromethoxy; R13 and R14 are

i ndependently selected fromC, to G alkyl, C to Cr, alkoxy, 5 hydrogen,
CO(ClL to C6 al kyl), benzyl optionally substituted with one or nore groups
rdependent ', Se L fided fop HeHathaldHia ottt e phenV!, | hal ogen,
trifluoronethyl Ty uor it Y, enyl” optronal ly substi t ut ed
with one or nore groups independently selected fromCl-C6 alkyl, Cl1-C6

al koxy, phenyl, halo en thyl and trifl uoronethoxy; 10 or (b)
converting a conmpoun ﬁ? to a pharmaceutically acceptable ester
or base addition salt (c)

resolving an isoneric m xture of
15 enaRgi omer of a conpound of
e It or ester thereof. 32. A
rrula R2 RS RR3 NRs H
Rl, R2, R3, R4, R5, R6 and

process for the preparation of|a co
R&A O(CH2)N\ N-NNIN R7

n are as defined in aim1 or X &
R4 O—(CH5)n
CO,H
Ry
(2)
5
wherein R, Ry, Ry, Rs, Ry, Rs, Rs, R; and n are as defined in Claim 1 or a
pharmaceutically acceptable salt or ester thereof
comprising hydrolysing a compound of the formula
10
wherein X is CN, COHalogen, COOR;,, CONR3R14 wherein
15 Rz is selected from C; to Cs alkyl, CO(C; to Cs alkyl), benzyl optionally

substituted with one or more groups independently selected from C;-Cs alkyl,
C;-Cs alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy, and
phenyl optionally substituted with one or more groups independently selected
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pharmaceutically acceptable salt thereof -50 WO 03/000684 PCT/US02/21113
conprising reacting a conpound of the formula R2 - RS R3 R~- NR4 O (CH2)n
N R7 5 wwoh3aeesxi de; or (b) converting a conpound of f®cwuisa2/¢l)3to a
pharmaceutically acceptabl e base addition salt thereof; or 10 (c)
resolving an isoneric mxture of conpounds of fornula (3) to isolate an
enantioner of a conpound of fornmula (3) or a pharnaceutically acceptable

salt thereof. -51
from C4-Cs alkyl, C;-Cs alkoxy, phenyl, halogen, trifluoromethyl and

trifluoromethoxy;

Ri13 and R44 are independently selected from C; to C; alkyl, C; to Cg alkoxy,
5 hydrogen, CO(C, to C;s alkyl), benzyl optionally substituted with one or more
groups independently selected from C;-Cs alkyl, C4-Cg alkoxy, phenyl,
halogen, trifluoromethyl and ftrifluoromethoxy, and phenyl optionally
substituted with one or more groups independently selected from C4-C; alkyl,
C+-Cs alkoxy, phenyl, halogen, trifluoromethyl and trifluoromethoxy;
10 or
(b) converting a compound of formula (2) to a pharmaceutically acceptable ester
or base addition salt thereof;
or
(c) resolving an isomeric mixture of compounds of formula (2) to isolate an
15  enantiomer of a compound of formula (2) or a pharmaceutically acceptable salt or
ester thereof.

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

20 (3)
wherein R, Ry, Rz, Rs, Ry, Rs, Re and n are as defined in Claim 1 or a
pharmaceutically acceptable salt thereof
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comprising reacting a compound of the formula

5 -with an azide;

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

10 (o) 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.
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