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This is a continuation-in-part of application Serial No. 60/0 f
March 31, 1998. Background of Invention: The use of al dose rexgt Q;Q:L 20@21

i nhi b| ,mm "rm or the treatnent of diabetic conplications is well kr_ow
n. she m” W, ns arise fromelevated level s of glucose in tissues such
as the neryg.Ki dney, redug@raisreenenboatactiedsct Aerpg! yol pathway and is
converted to sorbitol via aldose reductase. ~eCauS sObltOl does not easily
crow cel | nmembpanes;q i4 @oﬁ&i‘x‘i‘&%@l@ﬁ iHﬁ%QFtCSEt §138££§oﬁe§emaht NBQ In
C: ranges sn csnctic pressure, eratlo Ir~ the ox state of -~ ~~ ~
i 1 =l =~~i~t:'~l | nB~i:~~! 1.~~
r~~'_C~ %ﬁ 9?{) ﬂﬁﬁepfe?g I:alllalrrcilt ?%ée Igglgl ~r~ | e~rels of ;~~oznosit”l.
These bioch4rn,ical c~znnges, which have been ' inked to diabetic
COml I Catl Ons, Cal )':e COntr011 ed by InhlbltOS O a7 dOSe reductas. The
use of al dose reductase inhibitors for the treatpent of diabetic
conplications has been exte i Qfethventlon ) Text bock of Di abet es,
2nd ed.; Pickup, J. C and WIllianms, G (Eds. ) ; Bl ackwell Science,
Boston, |VLA r&@@?‘ise ofbylfapsonedectrse LPpihdkPrsC (ARISAndSartdes, R,
Medi ci nal Research ReV| ews, 1988, 8 (2), 159 -198; (c¢) Dvornik, D. Al dose
Reduct astergaHM®LE | ©h. dP@’P?élcDCO(“EéI)LcaBil@ﬁEdPéaWellﬁf PRt i on Carp. The w
York, NY. ~~lc Gaw H Il 1987; (d) Petrash, J. bl. , Tarle, 1.

| ~I N~I V<aampl tcatbone2arisest jou £legapew LgﬁﬁlsDOngl@Gpcﬁ@hdn kissues
Perspectives in Diabetes, Al dose Reductase Catal ysis and Crystal ography:

| nsi ght SSLFerIomﬂetcie@tn@dvancbvsdhﬁyEnzynénSt rodt UeesantaEurctieas the abet es,
1994, 43, 955; (e) Aotsuka, T.; Abe, N.; Fukushima, K.; Ashizawa, N.and
Yoshi da,pcdMy31 Braoongay &andl ed. cCheartelletbepsrbl887, via 86d@Dse(f)

reductase. Because sorbitol does not easily cross cell
membranes, 1t a ccumulates inside certain cells resulting in

changes 1n csmotic pressure, alterations in the redox state of

pyridine nuclecoidas {(i.e. increased NADH/NAD T orata acd
depleted intraceilular levels of myoinositcl. These
bicchemical changss, which hava been linked to diabetic

complications, can ke contrclled by inhibitors of aldcse
reductase.

The use of aldose reductasgse inhibitors for the treatment
of diabetic complications has been extensively reviewed, see:
(a) Textbock of Diabetes, 2nd ed.; Pickup, J. C. and Williams,
G. (Eds.); Blackwell Science, Boston, MA 1997.; (b) Larson, E.
R.; Lipinski, €. A. and Sarges, R., Medicinal Research Reviews,
1988, 8 (2), 159 -198; (c) Dvornik, D. Aldose Reductase
Inhibition. Porte, D. {ed), Biomedical Information Corp., Ne w

York, NY. Mc Graw Hill 1987; (d) Petrash, J. M., Tarle, I.
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T.( Nagakl, Y.; 1Shll, A ; KonlShl, Y.; YagO H, Sel Shl, S.; Ukukado, Dl. ;
Ukanoto, K , J. Ned. Ch em. , 1997, 40, 684 ; (9) Ashlzama w ‘J mZﬁUZ
M ; Sugiyama) Y.; Akaike, i 1.; Ohbayashi, S.; Aotsuka, T.; 8d
Fukushi ma, K. ; Matsuura, A Jpn. J. Pharmacol. 1997, 73, 133 (h) Kador, F.
F.; Sharpless, N E., Ml ecular Pharmacol ogy , 1983, 24, 521; il) Kador, P.
F.; KlndShl$ep JD. HK. ; Q8techppa@ssA. APerEpeptiveblh&le@hemESlQSSAE&big) :
841; (j; Hotca, . , Bi omed. ~ Phar macot her . 1995, 5, 232; ('.:) ,.. __ -~
a . ZA nRgduptase~Khtély31saandlMkyst3iogkavhy , IRbCgH@s From Recent, C.~
cL ~ ~ , . ; Aldinger, C E ; D,_e, r. D., Siegsl) '~. G.

Si:~: *4£Eﬁmnce5)1ﬁlEnzy&e bickrad+uek: aRy. FL99tion4, ﬂgﬁbe&é% Dl@@ﬁ”'&d D.
C}oatlca Che:r.ica Acta 1996, 69 (2) , 513. Previ oual ~ descri bed al dose

r educt as nh t t &l os red at pr se {i | ude
t hose S|%ﬁﬁedt?% Q%§§GR§. S Pat %b% g %QCESEESE Ke-Su g??%ﬁFEdQPéﬁﬂf

benzot higzol g5 derj,vat 'Bé%%aztése%'pfég‘égéchegbt 23T ofy fh-Abetic, s, (£)

conplications , (b)'U ocesées and i nternedi ates for

the preparati a2|n a etic, acigs hgving ot hi azole or

ot her été?oc@@??ckéidgp g?% %9?%% g 293¢, g' 33shi7%s7;

| H. znd e- 3-ac t| aci ds as aldose red se i nhi ors, and (d) U.S

Pat . %ﬁé; 9$Fm?ﬁﬁaz5re 3L Me 8 QTL.ZOgégaceﬁﬂb &&itds (&8
aldose reductase |nh|b|tors . Al though many al dose reductase inhibitors
have bediebdardi Vi y Hevel éped - nofied havea de¥ohshkat kg, slif ¢i ehbavashfi cacy
in human clinical trials without significant undesirable side effects. Thus
no al dose ir dfctds® ihhi bibor siar eFeuslehay Bvaillabbeuns, approvédn. J.

t herapeutic agents in the United States; and consequently, there is still a
si gni fi camtroveesw! f ot IRéw, 7ef f iLGaci dig andosaf@.nédhcéhampidmﬁ,mheE.,
treatnent of diabetic conplications. Summary of the Invention: T:~!i s

i nvent i o prayviadeshLanpesndsy t hatiggs t eract soir~ () alddbd nhe big al dose
re, iu~~tase. Taus, in a broad aspect, the | nv2nti Orl p' _ "oVl d~S ~oi ~

~A LT 8 st Qa il &yl B RResd R3. “'ArJ' fre& 1 cRemA T6B5 43 (7

/

841; (j; Hotca, M., Biomed. & Pharmacocther . 1995, 5, 232; (k)
Mylar, B.; Lavrson, . B.; Beyer, T. A.; Zembrowski, W. J.;
Aldinger, C. E.; Dee, F. D.; Siegel, T. W.; Singleton, D. H.,

J. Med. Chem. 1991, 34, 108; (1) Dvornik, D. Croatica Chemica
Acta 1996, 639 (2), 813.

Previously described aldose reductase inhibitors most
closely related tc the present invention include those sighted
in: (a) U.S Pat. No. 5,700,819 : 2 -Substituted benzothiazole
derivatives useful in the treatment of diabetic complications ,
(b) U.S Pat. No. 4,868,301: Processes and intermediates for the
preparation of oxophthalazinyl acetic acids having
benzothiazole or other heterocyclic side chains , (c) U.S Pat.
No. 5,33C,997: 1H-indazole-3-acetic acids as aldose reductase

inhibitors, and (d) U.S Pat. No. 5,236,945 : 1H -indazole-3-

-2-



R I or pharmaceutically acceptable salts thereof wherein Ais a C 1- C~

al kyl ene group optionally substittlited with C 1-~C~ al kyl or nnno -

di substituted with hal ogen, preferably fluoro cr chloro; Z is QHPE Zﬁb
C(O NH, or C 1-C3 al kyl one optionally substituted with CL-C2 al kyT, Zs
hydrogen, ai'.~yl having 1-6 carbon atons, hal ogen, 2-, 3-, or 4-pyridyl,

or p:rl @fﬂﬁthlmledq hees phkdg$e ore@dye falge llshl)lpl- tonal | y sdggtiquatediasyt h up
to three groups selected -3 18 J U L 2002 from hal ogen, hydroxy, C 1-C~
al koxy aldobeCaealugtasaiiniobamne, have normen extehs{Gilvoyievekygbadi no; Rz,
R3, R, and RS are each independently hydrogen, hal ogen, vitro, or an alkyl
croup omche Gaoar Ematommsa t{adi obf fiayi drec sabhSi ¢day etnwitthaone oclimieal

hal ogens); ORS, SR ~, S(O R~ S (O yRrR,) z, C(O) VI,R-) z, or N (R
~) o, wherdiy wiedchutR-s ign i Midependenid i tysll © getde aaf Békys . gr ohpsofici 6
carbon atons (which may be substituted with one or nore hal ogens) or

benzyl , allderse trhelphemd parivotors £ | Qnatdyt Spbstat Ldlele ~a8i dbprovedt o

three groups independerrt' _y sele cted fron1ha|ogen, C ~-C~ aIk~~~~I , C
- C al kortherrapaiutlic aQeradd ith MO UniQ@edIsddEless '41d acbckzyé@d_méhtﬂg
hetl~ . , ;'.=n~r:~~=tY~V~ W~r: :.~8 2 ~ .~ =~~~ T, ~~~i?2,~l"y" ~ 2

or ~ -ptheird lis each 1ofa g idtich henHedd het efoar S £ Todc Bphs 05nA%sdte
substitute~~ wi th up to three grw,., ps Ind°pendent| y selected from

hal 0gen me@iica@8 cldor tGetGe NG YbE i 1 £ BN oreF0r c HF 1 Shhs ( CL- C-)

al kyl am no; phenoxy ,;vhere the phenyl portion. is cptionaliy substituted
wWth z:p to three groups independently sel ec~ed from hal ogen, Cl-Co al kyl,
C 1-C5 al koxy, am no, and nmono- or di (Cl-C~) al kylam no; or a group of the

formula ~J (CHz)/ r | ~N'(§M§ﬂ59¢“353tH%—Invention:

This invention prcvides compounds that interact with and

£

inhibit aldose redu-tase. Thus, in a broad aspect, the
13

invention provides compounds of Formula I:

R, “N-Z
Rs Ar
N
Ry . 0
Rs

or pharmaceutically acceptable salts thereof wherein

A is a C ;-C, alkylens group optionally substituted with ¢ ,-C.
alkyl or mono - or disubstituted with halogen, preferably
fluoro or chloro;

Z is a bond, O, 8, C(O)NH, or C 1-C3 alkyl ene optionally
substituted with C;-C; alkyl;

R, is hydrogen, alkyl having 1-6 carbon atoms, halogen, 2-, 3-,
or 4 -pyridyl, or phenyl, where the phenyl or pyridyl is

optionally substituted with up to three groups selected

-3 -



18 J UL 2.002 J is a bond, CH2, oxygen, or nitrogen; and each r is

i ndependently 2 or 3; R6 is hydroxy or a prodrug group; Ra is r n
Cl-C6 al kyl, fluoro, or trifluoronethyl; and Ar represents a pﬂﬁyjﬂ;gggz
optionally substituted with up to 5 groups independently selected from

hal ogen, an al kyl group of 1-6 carbon atons (which may be substituted with
one or nore Kalodgdrdprgens tslraer .7,C SRSs S1KOKYR~. C$-£0)2 YR orBNE RO 7) 2
wherein R~ is hydrogen, an al kyl group of 1-6 carbon atons (which may be
substitut ed @Mikcon@Xomaonsre dralddgénsysbrlbehayinowhere t he phenyl portion
is optionally substituted with up to three groups independently sel ected
from haRegeR;, R~-a08l dlskplre €athCéndepeogentani no, and nono - or

di (C, -Ce)al kyl am no, or the phenyl group may be condensed with benzo where
t he benzo itydpigonalhaloydst itited, wr lronelloyl towowd dhl bgems Gpamen
vitro, trifluoromethyl, perfluoroethyl, trifluoroacetyl, or (C

1- Co) al kanoyl, hydmoxy(wi{iCH o36) e kglhst(iG Usa3h)wallkoxye @ MeCh)

al kylthio, trifluoromethoxy, trifluoronethylthio, (C 1 Cs) alkylsulfinyl,
(Cz-C6) al kyl sulfadmydensa heterocyclic 5 -nmenbered ring having one nitrogen,
oxygen or sulfur, two nitrogens one of which may be repl aced by oxygen or
sul fur, or dryresrni,t O@OmRsS, ore(@f , whilgch 0@ )be(R+),., or N(R -);, wherein

each R, is independently hydrogen, an alkyl group of 1-
6 carbon atoms (which may ke substituted with one or
more halogens) or benzyl, where the phenyl porticn is
cptionally substituted with up to three groups
independently selected from halogen, C.-Cs alkyl, C.-Cq

alkoxy, amino, and mono- or di(C;-Cslalkylamino; phentyl

)

2-, - nor 4-imrdazolyr or 2- 0 G-

or hereroarvl sach asg
, or 4 -pyridyl, each of whicn phenyl or heterocaryl 1s
optionally substituted with up te three groups
independently selected from halogen, C .-C¢ alkyli, C.-C,
alkoxy, amino, and wonc- or di(Ci-Cglalkylamino;
phenoxy where the phenyl portion is cptionally substituted
with up to three groups independently selected fromw
halogen, C;-Cs alkyl, C.-Cs alkoxy, amino, and mono- or

di(Ci-Cslalkylamino; ox

a group of the formula

J
(Cl'||2)r
“L{q‘(CFbr



repl aced by oxygen or sulfur, said heterocyclic 5-nmenbered ring substit
by one or two fluoro, chloro, (C1 -5 18, )1l ~ 1 ~~n7 CB)d?

phenyl, or condensed with benzo, or substituted by one of pyridyl, furyl

thienyl, s ai
cyano, vitro,

al kyl sul finyl

fluoro, kRhligr Gyydyrayan, (G-t a)lkalkyflaprbCloCo ) ralfk oxyone thetler ecyicl i ¢ 6
-menbered ring having one to three nitrogen atons,

d phenyl or benzo optionally substituted by one of iodo,

ut

&3t 200

2

perfluoroethyl, trifluoroacetyl, or (C 1 C6)al kanoyl, one or
two of fluoro, JchisorobamdoneH:hydrygen, (CL- @8 rabkyli, 3G 1- C6) al koxy, (C
1-C6) al kylthio, trifluoromethoxy, trifluoronethylthio , (C 1 C6)
, eeChlxCa)E dindgpsmideornily & dx i¥] uoronethyl, or two fluoro or
two trifluoronmethyl wth one hydroxy or one (Cl-C6)al koxy, or one or,

pr ef er abky ,is iy ddary ccard mnedtug fdoonpnet hyl, or three fluoro, said

pyridyl, furyl or thienyl optional |y substituted in the 3 -position by

at oms  angly QEFrRXMEED Pesil faFous abslt DL L1 DpYSLbEL brutBabRiEH GpNEo 5
substi t ut edﬁ%y one or t%&?(%?l:%ﬁfglkyl o?ﬁphenyl, or condensed with

O & e R o R i o e

or two of ng¥cﬁ_ghloro

carbbn atoms (which may be substituted with one or
more halogens), nitro, OR ,, SR;, S(O)R;, S(0):R; or N(R ;),
wherein R, is hydrogen, an alkyl group of 1-6 carbon atoms
(which may be substituted with one or more halogens) or
benzyl, where the phenyl portion is optionally substituted
with up to three groups independently selected from
halogen, C.-C; alkyl, C ,-C; alk oxy, amino, and mono - or
di(C;-Cy)alkylamino, or the phesnyl group may be condensed
with benzo where the benzo is optionally substituted with
one or two of halogen, cyano, nitro, trifluocromethyl,
perfluorcethyl, trifluorcacetyl, or (C 1-Cs) alkanoyl,
hydroxy, (C :-Cs)alkyl, (C :-Cg)alkoxy, (C ,-Cs)alkylthio,
trifluoromethoxy, trifluoromethylthio, (C 1=

Cs)alkylsulfinyl, (C;-Cg)alkylsulfonyl;

a heterocyclic 5 -membered ring having one nitrogen, oxygen or

sulfur, two nitrogens one of which may be replaced by
oxygen or sulfur, or three nitrogens one of which may be
replaced by oxygen or sulfur, said heterocyclic 5-membered

ring substituted by one or two fluoro, chloro, (C 1

or one or two nitrogen

d

r



brono, (C 1-C6) alkyl, ( d-C6) al koxy, (C 1-C6) alkylthio, (C 1 C6)

al kyl sul finyl, (Cl-C6) alkylsulfonyl, or trifluoronethyl, and %?ig ﬁygdha,
furyl or thienyl optionally substituted in the 3 -position by1f W l , .
chloro, (C 1-C6) alkyl or (C 1 C6) al koxy; -6 18 J UL 2002 said benzo
-condensed heterocyclic 5 -nenbered or 6 -nmenbered rings optionally
substituted iﬁslhé%hétéroﬁbenYé sorpnepbderdedr wéthnbeb&ped ©Fi ng by one of
fluoro, chloro, brono, nethaxy, or trifluoronmethyl; oxazole or thiazole
condensed w t buls ituerie bed caeo et ipyrrddgplpy Eutydl m:img:lriramxdr, tavo ni taxdgen
atons, with thiophene or with furane, each optionally substituted by one of

fluoro, chlorgheBfaner benfzoudpeaRinA1y RRHAE ilthit@ O byTRIHY |l fidday) ;
i m dazol opyridine or triazol opyridine optlonally substituted by one of

trlfluoronethx%angrlkth ”?E@*hdgyd% f”"%rfyldggkigp IKOEM%S two of

fluoro or chlo t hypnot hi 6phene or t ériof uran cptlonally i tuted by

fofl trifl t hyl ;. L hi enot | t
Subst1 tut 00 b REHRORh oPbe P21 PFFI Gbr SHETRYT - CRABRONGPRED0! BYSEoxY.

napht hoxazol e; or thlen0|sothiazole.
(C,-Cs)alkyl, (C 1-Cs)alkoxy, (C 1-Cs)alkylthio,

trifluoromethoxy, trifluoromethylthio , (C 1-
Cs)alkylsulfinyl, (C;-Cg)alkylsulfonyl or trifluoromethyl,
or two fluoro cr two trifluoromethyl with one hydroxy or

b one {C;-Cs)alkoxy, or one or, preferably, two fluoro and
one trifluoromethyl, or three fluoro, said pyridyl, furyl
or thienyl optional 1ly substituted in the 3 -position by
fluoro, chloro, bromo, (C.-Cs)alkyl or (C;-Cs)alkoxy;

a heterocyclic 6 -membered ring having one to three nitrogen

P atoms, or one or two nitrogen atoms and one oxyygen or
sulfur, said heterocyclic 6 -membered ring substitut ed by
one or two (C ;-Cslalkyl or phenyl, or condensed with
benzo, or substituted by one of pyridyl, furyl or thienyl,
said phenyl or benzo optionally substituted by one of iodo

J or trifluoromethylthio, or one or two of fluoro, chloro,
bromo, (C-Cs)alkyl, ( C1-Cg)alkoxy, (C 1-C¢)alkylthio, (C ;-
Cs)alkylsulfinyl, (C,-C¢)alkylsulfonyl, or trifluoromethyl,
and said pyridyl, furyl or thienyl optionally substituted
in the 3 -position by fluoro, chloro, (C ;-Cg)alkyl or (C ;-

5 Cs) alkoxy;



The invention al so provide for a conpound concerning the aforesaid formula
where Ar is aryl or heteroaryl, each of which is substituted-nﬁthlxg éﬁn
four groups independently selected from hydrogen, fluorine, c 4 2
brom ne, trifluoronethyl and vitro. Tn anot her aspect, the invention

provi des nethods for preparing such conpounds. 18 J UL 2002 The

conpoungs i Heizd Niddisdd Mt drad OBk I esluchafSer &l N6E 6l doémbered
redur _tase is critical to the production of high levels of sorbitol in

i VT dual s ity flGel e 1w r s, o Aglo0s nEglietaspetre yserul i
preventing and/or trea

tlng varlous conplications associated tvith diabetes.
The conpounds of the inven 132 her ef o e effec% LQE th gltrgatnent of
di abetic CI]f\SF?ca | ONs as B r ﬁ? o*n?h r°%8Bi P ty Fo PAh’Bi T8l dose
reduct ase. Thus, in anqg~her aspect,_ the inventjcn prOV|des met hods for
treating andP&OMse Ity o i laaamety bins associateci cv'ith
di abetes nel, ~itus, including, for exanple; diabetic cataracts,
reti ncp@PWOlmes’lTr dﬁmwl%mpnquﬁ)atm g rf s-tmelmb%ﬁﬁsi r?éfror%tgeccmrqure
i nvention proTrides D~i 3.~ ~W 1~ i:. 1~ Jit =1, LJil, ;~

Jf?~. ~-I| =l nechtaiding onélqﬁ]twd‘nlﬂ~rogeﬁ Atoms., whth thﬁebmeb&dor
D2scrintion of the Irv?ntior. The nunbering systemfor the co-rpounds of
Formula | ~S43%h furane, each optionally substituted by one of fluoro,
chloro, bromo, trifluoromethyl, methylthio or
methylsulfinyl;
imidazolopyridine or triazolopyridine optionally substituted by
one of trifluoromethyl, trifluoromethyl thio, bromo, or

(C1-Cs)alkoxy, or two of fluﬁro or chloro;
thienothiophene or thienofuran cpticnally substituted by one of

fluoro, chloro or trifluoromethyl;
thienotriazole optionally substituted by one of chloro or

trifluoromethyl;
naphthothiazole; naphthoxazole; or thienoisothiazole.

The invention also provide for a compound concerning the
aforesaid formula where Ar is aryl or heteroaryl, each of which
is substituted with up to four groups independently selected
from hydrogen, fluorine, chlorine, bromine, trifluoromethyl and
nitro.

In another aspect, the invention provides methods for

preparing such compounds.



follows: RB ~Ar R R~ ORR AR RZRAaZ435~~~2,rs ~N1 As noted
above, the invention provides novel substituted indole al kan

useful in treating and/or preventing conplications associ at eg.'a nﬂJﬁr 2002
arising fromelevated levels g~ 8 J UL ~OZ of glucose in individuals
suffering fromdiabetes nellitus. These conmpounds are represented by

Formul a T above. cbhipeofpeurds tok Forwdoh ithaatylaldrstcheatetnaade .gr oups
represented bar A~: include a phenyl group optionally substituted with up

try 5 geoyps hndependedilyasel et editremhaloger pddaldetlorgioumiefh 1-6
aarban atons (whi;~h may be substituted with one or mare hal ogens) nitra,

0~ ~, SReve1ls 69) sBrbite1(Qh 1EthV1&ﬁ£f§w@§Eﬁ'@15%eté§,hfﬁﬂi@ﬂ@@rsaéf
al kyl group of 1 --o0 carbon atc~I~I (which my be s:zbst~. tuted w ;.th one

or mreafﬂabgge&léhu@rca%néxle UMRFTAE | hhgrgwe%@xhgp%av@& ics captiey ~al |y
substituted with up tt~ three groups :independently slected ~rorrt

haloge ba§?6u51cogol§EaKanb stocgat@a %QEhydlébeEe%nC Th%rcd%ﬁaﬂ%@ ~ or

-~y~ ! ~ ~r~r -~ riiti - ~fYi;
y(' ¢ of tﬁ;~ ergtlon’agﬂ therbforel ek%ect;ve_fb the EQea%ﬁémﬂ o m ~
ﬁ en~0 ~ l;ere tile renwo ~s opr~ onaIII sub~t ~t| e~
? Al ai B, T At 2.'?
3 L|8ZL %p?k EOﬁg%iEéykoggrgfugrgg H%I §?$§#?ﬁ%rg%c%t ,&O & %{ta)
alkan

gidCSe reductase.

Thus, in another aspect, the invention provides methods
for treating and/or preventing chronic complications associated
with diabetes mellitus, including, for example, diabetic
cataracts, retincpathy, nephropathy, and neuropathy.

In still another aspect, the inventicon provides

<

Leal compozitions containinyg compounds of Fouroula I

-

oharracal!

Detailad Description of the Invention

The numbering system for the compounds of Formula I 1s as

follows:

As noted above, the invention provides novel substituted
indole alkanoic acids wuseful in treating and/or preventing

complications associlated with or arising from elevated levels



0
hydrox~T, tC .-C6) aakyl , (C ~-Co) al kox~xr, (C y\Q%)Yék—Z%? t hi o,
trifluaromethoxlir, tri.fluoramethyltizia, (Cy C6) "al kylsulfinyl, (~'~_C o)
al kyl sul fonyl ; a heterocycllc 5-nmenbered ring having one nitrogen, oxygen
or sulfur, two ni.trogens one of which may be repla&ggﬂbyU%Xygen or sul fur,
ar three n9 trogens one of which nay be re é@@@d by "oxygen or sulfur, said
het eraaycl .ic 5-nmenbered ring subs Egtéﬁa y one or two fluoro, chlaro, (C
C6) al kyl or phenyl, or con %@g&damnf benzo,_,Qysesubstituted by one of
pyridyl, ~uryl or t&ugmyFB saa. d _g L 200Z, pheoy®® or benzo
optlonally {8u upsd ¥ ut ed by ong aobyi ﬁ% cyano _Riettrd’ %erfluoroethyl
% g huoﬁ%acetyl or grksééfalkanoy t&mo of fluoro, chloro, brono,
roxy, (q¥h )aﬁﬂ kyI (C 1-{5 %89& (C trifluoromnethoxy,
trl% ylthio gkhut%) al kyl sul finyl, (C 1-Co) aI%yIsquonyI or
TRFFT uor on; ethylds, Ogr two fluoro cr two triflu Sretdif “B4 th one hydroxy or
one (@&rGQWﬂ koxy, or QR&e or , preferabI% v fTuoro and oge 1-6
trlfluoroneth%,,ADrl?%ree quorQ&tsaﬁﬁ pyrldyl fgnygf@P t hi enyl optionally
substlg@hEGdln t he 3Cﬁ§g§hﬁ| by fluoro,. chiro br ono, (§QW£ ~) al kyl or
(€22 Co; al : ~oxp .cpta-he~erccycl i o ¥REEr 2d rlnﬁ 5ﬁa|%§ one to three
n- troggﬁyat@ or one ggcted~%'n|trogen gkgalgl d one ox&g@n orz
ent:Y © pe gubst g 0 R © —_
jnde ‘ﬂlvh may L ato ome
o c ca’fbol
n at_oﬂ\ oR T ~ 4 -0

eﬂb)
ce na l‘dg i
T “\O : 'C,\ltf ed

care? or
S

10
Wherel



Ss; i CL.~", ;;~1" ~ .~ =2r,.". "."."1 ~._p -Cr="a~ure, 7 r~=

~ i~ =~s.lt~; ~~A ~'yoneor taro (C 1-Cl al'~yl or phe‘fyLHJQJZDOZ
condensed ~~;~tr~. benzo, cr substituted by one cf pyridyl "Lryt ox~
thien_.rl, said pr:enyl or benzo optionally substituteri by one of | odo or
trifluorcnethylthio, or one or t~,~:0 of flucrc, chlcrc, br~~no, (C71-T6)

al kyl, (C 1- g%én?nk@xybeﬁ§b~o§$10abK1ylbnb@tlegcedbe akley bsulibiday| |
(C, _ Co) al kyl sul fonyl, or triflucronmethyl, and said pyridyl, furyl or

thienyl op tigrablynsubstiputedubrotbay s, - POSFt LoRoRY:etl0T o alil or0,,-(C
i-C6) al kyl or (C 1C8) al koxy; said benhzc - condensed het erocyclic 5

- menber ed Orcgexﬂﬁﬂﬂﬁiﬁd 6ﬁ@9§r09®508§|kYuéHQStbhyéeg i Brohe, hayareeyclic 5
menbered or 6 -nenbered ring by one of fluoro, chloro, brono, nethoxy) or

trifluoronethyl. - éa@@)ﬂal kyd thio, -18.) 311804y U k2002 oxazglye 1@k 1tfiiazol ~
condensed wi t menber ed ar omati c group contarnrng one or two nitrogen

atoms, w th £Pr9gn898merhp%(h Eyremaorsaghhgﬁkh@eallm substituted by ane of

quoro chIoro r ono uor onet hyl, yl'thio or nethylsulfinyl;

i mi dazol opyr / 1(?lr 1iaz thgﬁﬁ?ge‘ilg&llﬁaéd%ﬁl&stﬂﬁ%l%ﬁ é)d}%/lo‘c

trifluoronet uor C 1-Ce)al koxy, cr two of

fluoro or Chégfr?ﬁot BigpoLnLop eee&&frgbga%gﬁgm gRELoBAL! ylgaqe%t#t ed by

cre cf fluoro | oro or uor omet’ nor riazole tio
substituted by on Or o or tri uc r tho Z
naphthoxazol%x thr%norsot%ié%rlone L) éfgﬁ%{g%ly’ €£$ € &Qk@ %k& ,

Formula | vm%?§|ET%$1F8 Om?FEH§rror EPr?%5fruPrPf28a%§ pﬁrﬁsz 2o
b Lyl b benzof iy
ber 21 m dayo 1 ERLORY SR POCANY R HRLZ IS Fa0r o MBI 31 -GS L CHbry or

specrfrc co und] are.of Forymula | ,thos e ern RQis, t
uor onet ' nP9 ELrsC51859al ﬁPmBonéCbr“é%#%%/ FQ s Cpi? %r%§§ and each

of R 2-RS are i ndependent!|y hydraogen, hal ogen, ncre pref rably .brono or
chl orc, aCﬂeEﬁraFK9El“pﬁenB??beﬁéﬁzﬁFBnyaB Ng1085 alﬁ8x§ gﬁd%ﬁfr9§e“
hydrogen or methyl. Preferred conpounds of the invention are those wherein
Z is a coval 8RP™Bon@F RBSj 8Th{HPoky CrAPENs 26RFFoRRM §NEUBSEER: 84
benzot hi azol -2-yl, benzot hi azol -5 yl, benzoi sot hi azol -3-yl,

ﬂﬂﬂﬂ

benzoxazol - 2¢ yF[LQ - §airAobgFero: qérrokal?k““oxﬁzor ['%, §“5)p9rrdrﬁe12 yl,

benzot hi ophen -2-yl, benzofuran -2-yl, or -i
ons or two (C yalkyl or phenyl, or condansed with

benzo, or substituted by one of pyridyl, furyl or thienyl,
said phenyl or benzo optionally substituted by one of iodo
or trifluorcmethylthio, or one or two of flucrc, chlcro,
bromo, (C1-Cg)alkyl, (C,-Cslalkoxy, (Ci-Cg)lalkylthio, (C .-
Cs)alkylsulfinyl, (C;-Cs)alkylsulfonyl, or triflucromethyl,
and said pyridyl, furyl or thienyl op tiocnally substituted
in the 3 -position by fluoro, chloro, (C ;-Cg)alkyl or (C;-
Cs) alkoxy;

said benzo -condensed heterocyclic 5 -membered or 6 -membered
rings optionally substituted in the heterocyclic 5 -

membered or 6 -membered ring by one of fluoro, chloro,

bromo, methoxy, or trifluoromethyl;

-10-
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18 J UL 2002 thazolo [4 , 5-pyridine-2 -,,, thieno [2 , 3 -b] pyridine2
-yl, imdazo[1l,5-a] pyridine-2-yl, or indol -2-yl, or substit d

| , 2, 4- oxadi azol -3-yl, 1,2,4 -oxadiazol-5-yl, isothiazol -5-y|L1tg JUL 2002
i sot hiazol -4-yl, 1,3,4 -oxadiazol-5-yl, 1,2,5 -thiadi azol -3-yl,

oxazol -2-yl, thiazol -2-yl, or thiazol -4-yl, R z-RS are independently
hydr ogeaxahallegem, timeeopreferalsinsdet omshor ©hl-oeobeCedCargiviyflic srenex!
benzyl oxy or phenyl whare each phenyl portion is optionally substituted
with C L-Co abkykinhagoger of twCb rdltkoxen ydmexy widd fdigphrom or or di
(C _-Cdl alkylamno Ra is hydrog en, fl uroor C1-C2 alkf 1, and R: is
hydr ogen; or wireht fiylraneQt leeichpopitennaed 1go ettt ealr eyt ese of e t he

nmet h~, ;i ene bridge connecting tr2 ~:~dolyl grcup with Ar i s Located a~p::a
4 .1(1 ' =~. 3chloro, . bromd,a tEiiflucWmet hyilr,' mﬂtﬂyWUhhb , ~.~ V'ier
iE'~.r: a.~ i benzoxazol-2-~;1 cr 1,2, 4-oxadiazo-3-yi nentio:~ed a;ec~,re.

Gt her nore speehlileut@rpgunds maliatze dpprertinen car & rti'azolbPy e n 2 is a
coval ent bond, Rs is hydroxv, Ra is Y.~ droge:~, Ar is optionally 4,56 or
7 benzo -SUb&bt&dh@d196@21%@&!1@%&%& b, dbenz@xazalftivoreeraiivildazol yl
benzot hi ophenyl, benzofuranyl, or indolyi, or Ar is 2 -benzothiazolyl

substi tut ed Qﬂlbﬁﬂé‘%owtﬁgi@htlblfbﬁ!@h@acétryhcor1I@J)fallll@f>qﬁj€tcﬂy|€vfffb Q£ Or one
or two of fluoro chloro, brono, hydroxy, nethyl, nethcxy, trifluoronethyl,
trifluoronet hox¥rot birf Luereaet hyl thio, or one o r, preferably, two fluoro
ar_d one trifluoronethyl, or two fluoro or two trifluoronmethyl wth one

met hoxyy n OEnthhegphkHAr 8y th@’“o@uZ‘alﬂegégao@xﬁqlryh%%@)s\f!ﬁ@h@:'e"cﬁ e Hfe Rz and
R3 is hydrogen Puoro chloro, brcno or nethyl; and cne of R~ and RS is

hydrogen, Imé%o, 18 J 1., 202 o 'f%%mbr(&ml ”%Wénoﬂﬁ%&ﬁ%ydr”et hoxy,

vitro or tr|f uoronethy “or R and R~is 5, 6-difluoro ogen

and those mhgée éﬁlgsﬁgggpgnﬁng %gb?kltg%edeEQ%O%QlaZO| -2yl or

gui noxal yl are each oro i's hydrcgen or nethyl.
Furt her nore unds are those wherein Z is a covalent bond, R o
i s hydroxy, 5§Q?gh%%§rgggpﬁfr substituted benzothiazol-2-yl, R3 and R ~ are
hydr oxy’, ,

hydroge”aﬁgfhg hayh nbhgsewheng ipd. s 3.eoMal-3t bond, RS is

m B (><~|
—
s

7

—~ PO N~ ! - . o =
1¢ Zorpcands ©of the 1nvenoion are tnoses of

0

Formula I wherein Ar 1s optionally substituted benzothiazolyl,
benzoxazolyl, isoguincelvl, benzothiophen -yl, benzofuran -yl or
benzimidazolyl, or substituted oxadiazolyl or indolyl. Other

-

more specific compounds are of Formula I those wherein R o« 1S
trifluorometnyl, Z 1s a covalent bond or CH ;, Rg is hy droxy,
and each of R ,;-Rs are independently hydrogen, halogen, more
preferably bromo or chlorc, C,-C; alkyl, phenoxy, benzyloxy, or
C,-C; alkoxy, and R, is hydrogen or methyl.

Preferred compounds of the invention are those wherein Z
is a covalent bond, Rs; is hydroxy, Ar is optionally substituted
benzothiazol-2-yl, benzothiazol -5-yl, benzoisothiazol -3-y1,

benzoxazol-2-yl, 2 -quinolyl, 2 -quinoxalyl, oxazolo[4,5 -

blpyridine-2-yl, benzothiophen -2-yl, benzofuran -2-yl, or

-11-




are hydroge n, chloro, fluoro, brono or C 1-C~ alkyl, R ~ is r~ydrogen, ara

Ar is c:~~ticnally ~~, 5, 5 or 7 benzosubstit~:ted

benzct hi azol yl -2-trl fluoromethyi, benzoxazolyl -2t- r| fi uoronﬂtﬁrIJ]UL 2002
benai m dazol I ;I -2-trifluo~, cncthyl be~~zof L: ran rill iy or, Mo~

~et~h~-W 1~ ~r.H™ rv.~~a;l--z * r=fl~ X-~=~~r" tVV ~ .,

.~e, Nz LOL L~ 5_porl hgogonrtt XE eazgthlcpher~ - 3l phAdidarepesn=r 1, |
ndolyl ?& %r? uoroﬁ%fhaF |ndo noé trifluoronethyi. ?jend hogg

wher ei n; 2. &$ §#3?5 E@ﬁg ﬁXgEQFyylﬁwF%s HHEhonal pub§§|%&@§glthted

enzothrazo |azo enzorsot i"az ol -

b Lyh, 4, rucs B
or thi a5l B 5 %*%f%?? "Relh 93?2839%%% BFEIPL A cooBlaysg ne-2y
1, 2, 4- oxadi | | | L i470] -3-

-oxad|g§%?£32g 5?3 X Y%Inggh?;gofggngOi3%;9%a192ﬁyFy tﬁ%%?o% % ylyl'r

thi azol - 4- d de tly_bydr b
{1 uor o, %575 49 Rghrryr?”crft?l.?{%%'rt”l PR and | o hyurogen ®

€2 || ds d b dr

nal ogent Xﬁr@rwaﬁr 9C§P§roa'e§r‘355§§%§ns 53| EQF?‘Q 15 bgeheie 99?”61 - 2002
h I I b ted with t th d tl

Cel ott oghtPB hatoger & 1 erdhagy: r2eBLafkony SumRo, VARR: ﬁ%ﬁgg?”oryd.

C 1-C6), al kyl am no. Preferred roups.are hydr and ne N
br ef er r SR EBhpEOEhGS of o ﬂetrﬁr}@hirgﬁuﬁﬁsrﬁa&egﬁ&ggwﬁere - St a

is substituted phenyl, i , qgounps of Farnuta I1: @& R RaRB 9

O N-~z Ba}OgaR: Re+- R~31‘FQX¥§ | BYGFREY o $TRS G - HOROC. - é%li W e -]~

oCdr?~ a~J "~i'.;:~.SCit i.l~~~<5>iCh ~ al kyl ;. ‘
alkylamino R, 1s hydrog en,fluro or C;-Cy alkyl, and R . is

hydrogen or methyl.

Other preferred compounds are those wherein the methylene
bridge connecting the indolyl group with Ar is located alpaa
with respest to a pitrogan anoi in A, =.9. woiersin Ar is
benzoxazol-2-v1l or 1,2,4-oxadiazoli-3-y1l mentioned above.

Other more specific compounds of the invention are those
wherein Z is a covalent bond, R, is hydroxy, Ra 1is hydrogen, Ar
is optionally 4,5,6 or 7 benzo -substituted benzothiazclyl,
benzoxazolyl, benzimidazolyl, benzothiophenyl, benzofuranyl, or
indolyl, or Ar is 2 -benzothiazolyl substituted on benzo by one
trifluorocacetyl or trifluoromethylthio, or one or two of fluoro
chloro, bromo, hydroxy, methyl, methoxy, trifluoromethyl,
trifluoromethoxy, trifluoromethylthio, or one o 1, preferably,
two fluoro and one trifluoromethyl, or two fluoro or two
trifluoromethyl with one methoxy, or three fluoro, or by 6,7 -
benzo, and those wherein one of R , and Rj3 is hydrogen, fluoro,

chloro, bromo or methyl, and cne of R 4 and Rs is hydrogen, o r

~-12-




Zis a bond, or Cl1-C3 al kylene optionally substituted with C -C2 alkyl; R3
is hydrogsn, C ~-CS al kyl, chloro, brono, iluoro, or trifluoronetY .~rl; R~
i s hydrogen, C =-C5 al kyl, flucrc, or phenyl optionally subs!igu@mm up
to three groups independently selected from hal ogen, C 1-Co al kK - Co
al koxy, amno, and nono or di (Cz-C6) alkylamnc; R2, R3, P,~ and R are
each i nedependentdnorty,dmegeiyl hal Qgerspan akddtogF oupi ©foc lor6 carbon at orms
(which nmay be substituted with one or nore hal ogens), vitro, OR;, SR ~, S
(O R ~£rSf(1QoroheRy)) Z.0XCHOad R 1k 4, @-difiuord8 B, Ud RRONR-) 2,
wherein each R~ is independently hydrogen, an alkyl group of 1 -6 carbon

atoms (whldChhmy Reesebst iAntied sMdibone oOrsupye MalQoensdzorh bepgyl -2 where

the phenyl portion is optionally substituted with up to three groups

i ndependenthy selesdad 1f r-9m kel ogemhqa @l-Caqal ledoh @fﬂ%%cﬁ' ke r aM NG g and
mono - or di (Cl-Ch) al kylam no; phenyl ‘or heteroaryl suc'n as 2 -, 3-

4-1 m dazoliybg grn &r me¥hy10r 4 -pyridyl, each of which phenyl or reteroaryl
is optionally substitut ed with up to t hr ee groups i ndependently sel ected

from hal Oge@ur@heﬂ:mdyéqg eégﬂlé:égm ‘QQQ]iﬁfé'éndéé ﬁﬂgkég%lé} §}ad|

(C1l-Co) ai.!Lylall p~' ler 10 ra the phenyl portlor, iIs
opti Onak:ova'ieﬁldb%@rdt L'Rt ed g nydrogﬁ/, l{\r 1hs' o%tlocf‘xallvc su“bst[lkt\g-ée%s I

_P—~11~ ~mjn=~":~~u~ cchn C~-~

¢ -l C%g,q gt'}I;l gH al 1d 'Ta%rl g % g, }1 al, (Il}}ﬁl rio r9 ﬁ roup
of the tormila jlzf) 3 N $ grg‘leh |sabon %HZ et YP
nltroge ho nd % iS .i_nhdepend ntI rlﬁ' ngro n, an Ik Xy
gr oup o % wg%(r% (;)LIE% aZtS(%r?Bc‘j’1 51V ndo l|§6hycatl ol for Rl"n and ’:
pharnacg%glgghggggcg?pt%Qgeo§akﬁuoand brgmo or C 1-Cs alkyl, R 4 is
hydrogen, and Ar is optionally 4,5,6 or 7 benzosubstituted

benzothiazolyl-2-trifluoromethyl, benzoxazolyl -2-

I3

trifluoromethyl, benzimidazolyl -2-triflucromethyl, kenzofuran -

c-triflbnoromethyl, banzofuran-2-triflucromatihyl, baaczothiopher-
2-trifluoromethyl, benzothicphen -3-trifluocromethyl, indolyl -2-
trifluoromethyl, or indolyl -3-trifluoromethyl; and those

wherein 2 1s CH ,, R¢ is hydroxy, Ar is optionally substituted

benzothiazol-2-yl, benzothiazol -5-yl, benzoisothiaz o0l-3-y1,
benzoxazol-2-y1, 2 -quinolyl, 2 -gquinoxalyl, oxazolo([4,5 -
blpyridine-2-yl, or thiazolol[4,5 -blpyridine-2-vl, or

substituted 1,2,4 - oxadiazol3 -yl, 1,2,4 -oxadiazol-5-y1,

isothiazol-5-yl, isothiazold4 -yl, 1,3,4 -oxadiazol-5-yl, 1,2,5 -
thiadiazol-3~yl, oxazo 1-2-yl, thiazol -2-yl, or thiazol -4-yl,
and R3, R4 and R s are independently hydrogen, chloro, fluoro,
bromo, C;-C; alkyl, or trifluoromethyl, and Ra is hydrogen.
Generally, R; in the specific compounds described abcve is

hydrogen, halogen, preferably chloro or fluoro, C.-C¢ alkyl, oxr

-13-



~a~a~ ~0z Re, R, and R o are independently hydrogen, fluorine,

cr.lorine, bromne, trifluoronethyl or vitro. Qher pref erreg %o\ﬂrpttglz%pf
the invention are those where Ar is a substituted benzothi azdl®e,”".e"

conpounds of Formula Il1l: R R, RR R~ ~RlI2 R5 ~~Z~-S O~N ~ R-s R—-A R~
Ria 611l irherein Ais a C1-C- alk,,rlene group optionally substituted
~, .~ t BherdtikWpt 149 18, habt ithuted Wa3H GHeup @d kistes gradgs C _, -1
.y:, cnall-_ ~~aub itat~..~; al~.~. R-is hyur~ ~g?n, Cy_r"~ al _kyl ,

C.: Zl; ~5GaReGher1y: ddleod@a Front HalddRiomet hyk; Rlcps, hydregenkdx.i- C5
al kyl, hal ogee, preferably chloro O fluoro, or phenyl optionally

substi t yhedon Lhguidhdin b Bhree, -gi‘G%E%y'l%qg&%nde@iﬂéfe&eﬂeeﬂRecg el

hal ogen, C alkyl, C 1-C, al koxy, amno, and nono - or di (C _ C6)

al kyl amrz04 820483, 2R aRd S are each independently hydrogen, hal ogen, an
al kyrl group”of I-6 carbon atonms (which nmay be substituted with one or nore

hal ogens) , yiLra, (R Eonﬁ% inds® 4O ?i’m%r(%orﬁyarﬁ.&ﬂdg &é% k%éﬁeﬂ 2

or N(R,) z, wherein each R ~ is independent ogen, an group of

1-6 car Rg” }ﬁb%%‘ig.g‘ggi GN  TRY RGPS L Whed M TN Qne o dialgaens) or

= |

Formula II1:

Rio
Rg'
ITL
wherein
A ils a 7 -C, alkylers group opcicnally surscituted wich T (-C,
alkyl;

Z is a bond, or C;-C; alkylene optionally substituted with C,-C,
alkyl;

R, is hydrogen, C 1-Cs alkyl, chloro, bromo, fluoro, or
trifluocromethyl;

Ry is hydrogen, C --Cs alkyl, fluorc, or phenyl optionally
substituted with up to three groups independently selected
from halogen, C-C¢ alkyl, C;1-Cs alkoxy, amino, and mono -
or di(C;-Cg¢)alkylamino;

Rz, R3, Ry and R; are each independently

hydrogen, halogen, an alkyl group of 1 -6 carbon atoms
(which may be substituted with one or more halogens),

nitro, OR 7, SR 5, S{O)R 7, S(0) :N(R7)2, C(O)N(R +)z,0r
-14-



benzyl, where the phenyl portion is optionally substituted WLBEBHE t Eree
groups i ndependently sel ected from hal ogen, C 1-C6 al kyl, C. Lkﬁ%ﬁ

am no, and nono - or di (Cl-C6) al kylam no; phenyl or heteroaryl such as 2
-, 3- or 4-imdazclyl or 2-, 3-, or 4 -pyridyl, each of which phenyl or
heteroaryl is optionally substituted with up to three groups independently
sel ected from haf 6gen, @her€inal leplch( RG 1i € thddaxgeniahy noydandenonan or

di (C1- CO) al kyl am no; phenoxy where the phenyl portion is optionally
substituted w t halipyl ogtdnpecfr oups -andepdderddonselwtiadd fapnbdal ogen,
a-C6 al kyl, C 1-C- al koxy, amno, anc nono - or di (C _-C) alr:~.lamno;
or el ~- I~ ;t_isukdtit@ed?with, she~or_hoke halogehs{Chz) behzyll,(CH2 where
J is a bond, CHz, oxygen, or nitrogen; and each r is independently 2 or 3;
R, is hydroxy, Ghefé ehdkoxenpl pOrdiomheseoptiohslaycatbsentcheed ng a
pharmaceutically acceptable salt; and R11l, Rz, Rs and R ~ are

i ndependent | y hyghogen, hal tlgese §rénps Dydepxyder:1lyCBeakkykd C 1-f€om

al koxy, C ~-C6 aIkyIthio trifluoronmethyl, trifluoronethoxy, Cl-C6

al k~. I'sul finyl, 11ddekb @] kyl sakfanyic, - c;L7a1k<1:8y,J Ahind0D2nknmphef-eigred
conpounds of Fornula 11, the R~ R3, R, and RS substituents, in

conmbi nati on, repyegt.ent) gmg ngghgnn cyano or nitro, one or two of fluoro,
chl or o, hydroxy, (C ~-éﬁ aIK (Ci- cB)al koxy, or trifluoromethyl, or two

fluoro or bH@nQ@tB¥|h@hEQo%Q%1h%@ %X%sob ane3(Coy G) ahkax¥o191 @pejor,
preferably, two fluoro and one nethyl, or three fluoro g roups.

Particularly preferged, R];%¥ ?_'F%acﬁnnghﬁléHbﬁﬁ%hy§n5§ @E%eroaryi

i ndependent |y, f1Uorine nitro, and t | Uor onet hy
is optionally substituted with up to three groups

independently selected from halogen, C .-Cs; alkyl, C,-Cs

alkoxy, amino, and mono- or di(C;-Czlaikylamino;

i

phenoxy where thas phenyl portion is optionally substituted

5 .
lectad

th

Co , . o i -
wliih Up to thres groups indspendsntly s2

Y oo
- PR

halogen, C;-Cs alkyl, C,-Cs alkoxy, aminoc, and mono - or
di{C;-Csralkylaminog; orx

a group of the formula

J is a bond, CH,, oxygen, or nitrogen; and
each r is independently 2, or 3;
R¢ is hydrogen, an alkoxy group of 1 -6 carbon atoms, or -0O'M'
where M' is a cation forming a pharmacsutically acceptable

galt; and



In preferred conpounds of Fornmulas Il and I1l, Ais prefera lE Qg}hgi ,
net hyl ene substituted with a nmethyl group, or ethylene. Preflerr k Jgﬁﬁn

according to Fornmula Il abo~~e vnclude those whezein R~ is "lucxlne, RO i
hydrogen an r i,, is bronme~ne .. t”?os:= ,v~er=yin; _ -z:~ = ~_~ ar
cy~~'~~;~~r.~r,s ~~Wu; _v :~i~LC. Preferr4d cc"~pcu:~ds o. Formula II
abo~-re ara # hORaby 'R | £'ax'ElinddpeRAAALN Ty falub dihes! 1dISTd # 1Heed

~ Vvith nitro, one, t~fro, or three o~ fluoro, one or two of chloro, or at

lleast one triihyonamethyl 196euRe tWieopr efierted eRmRT~Wrader@fedormul a |
are those ~.vhere A is nethyiene, L is hydrogen or nethyl, Z is a bond,

and R6 is hydpax¥uansClrConal K&wnt%y hrggk%o@eem@&%d&om%nds of

ds
S

Formula Il are those wherein Ril, RIz and R 1~ are fluorines and R 13 is
hydrogen. Q bghsPREGLRECLEHLEEHGATBOUNdS , of  FepmBbankl @fFe FhaRa Mg Ris
met hyl or hydrogen, Z is nethylene or, nore preferably, a bond, Ais CHF or
C~ or Cz alkylene, preferably ngthylene, Rl is nethyl or hydrogen, and R

11, R 1z and R 14 are hal ogens oF 9§1-C: al%¥l. Still other nore preferred

conpounds of Formula Il ar . 28 J U L\20Q»,t hose where Ra is nethyl
or hydrogen, Z is nethyle ne d -reRprgqer a bond, Ais CHF or G or
Cz al kylene, Rl is nethyl dis hygrop .,z and R ,~ are fluorines
or chlorines . Particul arl yopref\eef ed €0 PFormula | are those

where R and R ~ are indepe tlyfﬂydrogen, QR4,- CE al kyl, C 1-CE al koxy,
or halogen, and Ra is nmethgt or hydrogen, Z is a bond, A is nethylene,

met hyl substituted nethylene, or ethylene, Ris nethyl or rydrogen, and R
11, Rlz and R1l:r are fluorlnes or chkerines. The terra "prodrug group"
denotes a noiety t'.-:at is converted in vivo into the a~~ti~: e Conpound of
formul a, heraVhe--eir~ Ro is hydroxy. Such groups are generally knourn in
tre art and include ester formng groups, to Eorman ester prodrug, such as
ber I ~ii 10 . eV .cl 31081 she Faud oot L. e 1 S .

avt " i a‘i:xl d'QT%'. g~—1~’\91 'al1 k\f"hlp“lvlveaIgoryquooilyortrjett‘hOE]]BF,l>}phi%[\4~§/¥%;17llt oyl TR GG
eti:oxycarbop|.oxzethyi, 5 meths=1_2-c~co-1, 3-dzoxol-4-yl nethyl, and (~~
|- C6) al koxy og?ionaiiy subst ;tuted bl "P~I-norpholino and ami de-forni ng
groups su s, di 4 CZ- ~' =) al.kyl.an.nQ. Preferred prodri ups include.

hydr oxy,f % Dg*&bx?/f g%d“b”‘-lpgg*%‘%é‘r%* ‘{arlglp{)e%fe%ﬁ#% tg(tg“a”?i‘b*n&‘ teférred
cations include.sodium potassium and ammonium O her cations include

magnesi um and ¢al ¢i um Further preferred prodrug grops i nclude O -N? +

where M +.s,a divalent.catiop such as magnesiumor_calcium In certain
si tuations,® Compounds of Formuf a1 Yray ”c%%fa“l’ ’nut(g)rlnkérgb‘r a{mf)'r‘%“ asymet rit
carbon atons rfﬁh&gﬁéwébﬁ fpnpounds can exist in different ster~oisoneric

formns. Theséiconpounds can be, for exanple, racemates or optically active

forms. In .these -19 J L 2002 situations, the si .ngle.enantioners,
i.e., d%&fﬁhﬁﬁf%ﬁﬁﬁ%®%$orﬁg¥ 8§%f e SBESQWQd E§e§§y'51€?ﬁ%ﬁ§wﬂFﬁgis or by
resolution o 1the racemat es. RQ§olutifg%of the.égce teg can Ee
acconpl i shed:~f9r°exa SOpYy BRVERt T bhaf “Het hods 8 uth sV eF§stBI FPzat i on
in the presence of a r_esolyin enf, or.chronatograph using, for |
exanpl e a chf %?EF#EEP%%|hﬂﬁépg%gg%giﬁt%?%9%£%§ﬁ56§ﬂ3§a%?9?ﬂe greséﬁﬁﬁ

i nvention inciydgrtge QQ@r ceuticall accegtable acid additiqn salts of
conpounds wher'e R 5°i ncl-adds™Ba%i c*RitPogeiCal'BRY i.e, an aFk§tahi no :or
nmor phol i no qiogﬁﬁ l.ii addition, if the conpound or prodrug of the
ir:Srention % 0RHA NP as an acid addition salt, the free base can be
obtained b basif%%gg a solution o~ ti:e acid snit., Consrersely, if the

pr oduct®4:s Re f Fee & s #raveadh tyndeagendgyt ly hydrogeay halagen, pni: -
'~'T . CL ~y ar, ~ .r ,

alkyi group of 1-6 carbon atoms (which may be substituted
with one or more halcgens), nitro, OR 7, SR 2, 8(O)R -,
S(O)N(R7)2 C(O)N(R 4)3 or N(R ), wherein each R . is

independently hydrogen, an alkyl group of 1-6 carbon atoms

(which may be substituted with one or more halogens) or
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ap~a-ii ::a.~yacr.~al~ addition sal t, may be produced b, ~r

diss: ~l ~~~ir~g t7~e free base fir, a suitable organic sol vent QPQ“JL?QBU g
the solution: with a:~ acid, in accordance with conventional protedures
preparing acid additi~cn salts from base conpounds. Non-toxic pharaceutlcal
salts include salts of acids such as h~.drochloric, phosphoric,

hydr obr om c, beukf/lr i ehesel tihri phehglmpo:r ttianudre sytitfiemiad, 1 yretuisrteisul feahi c,
nitric, benzoic, citric, tartaric, nmalefic) hvdroiodic, al kanoic such as
acetic , HOOEi¢RHrpntACOBHewhereupsi S ndlepbndamd IthedlideeedNdrent oxi €
pharmaceutical base addition salts include salts of bases such as sodi um
pot assi um chRhCoyeh, aonpUUuaLkgnd the-ti kelkcbhpseaskid) ethd mdhe artow ||
recogni ze a wide variety of non -toxic pharmaceutically acceptabl e addition
salts. 18 dilcl-200GAKAS disiethherein, the terms 2 benzothiazol-2-yl are
synonynmous. Representative groups of the formula ~'J {CH)r ~N (CH2 r

- benzot hi agekyl 1806 iHRElUdR tNOSRIM 2022 J, us_ oy geniandaeachir oks22

(mor phol i nyrl) J is nitrogen and each r i's 2 (piperazinyl) or oner is 2

and the other 33( hO@p'QPenghﬂyh)1eQE:hJo'fSwgﬂc% pRdngachy He$ e2oar
(piperidinyl) or oner is and the ot her 3 (honopi peridinyl). Pre?érred

groups of this far 'a%ltao%q1@0%@1@%@1&'&a@n%ﬁ'm%{ﬁzedwdhrewegm}ﬁ oc~cl is 5
-r;e.nbe7' ed ring ha~rirg o~:e to three riitrc: . ~~~;-n:s, one of

= _am et - mag h—mh@qgr sl;,zecceed Pl anoalélfur i, Dg 'rédjﬁéyim@a—zé"y“

oxazol ~rl, thiazol y pyrazcl ~~~l) oxa azonI thladlaao

triazclyl. The Q?k%& cy%khgo ag%nggygp r&n%ﬂygl g{kgi%@urgree nitrogen

atons, or one or t~ao nitrogén atons "and one oXygeén or su [ ncl udes
triazl nyl, Lo d yrhdazl i N T

het er ocycl ggﬁlgg ﬁg§r%e g%n g%é d %?%%lg%hfgggg)t q?aﬁng%?%g}ﬁ%fe%tached
at two nei ghbor| nC b oms to form.a phe er3HQu
benzoheterocycl#cgrlﬁé ﬁ% %gre”tggbﬁgﬁ ﬁgdf el e -l h%ghgc “hefhé%erocyclic

group or through_the benzo ro of the heteroc clic rln eC|f|c
wherein said heFé‘rLSgygl" é v‘con‘lﬁléng;e “ﬁ“{ a abe*nz‘d i et grd“eng
benzoxazol yl , qH|r~a28I|rﬁ~ ben2|n1dazolyl qui nazolin-~ -21

yalky M1no o

a Jgrcup of the foraula

.

CHZ)r

HN (CH,Y,
where
J is a bond, CH;, oxygen, or nitrogen; and
each r is independently 2 or 3;

+

Rs; is hydroxy, C 1-C¢ alkoxy, or -0°'M" where M is a cation
forming a pharmaceutically acceptable salt; and

Ri1, Riz, Ry and Ry4 are independently hydrogen, halogen, nitro,
hydroxy, C 1-C¢ alkyl, C 1-Cs alkoxy, C 1-Cg alkylthio,
trifluoromethyl, trifluoromethoxy, C:-Cs alkylsulfinyl, or

C1-C¢ alkylsulfonyl.

-17-



~~~UL 2002 - - . ~-vVL yl and benzothiazolyl. The oxazol e or thiazole
condensed with a 6 -nenbered aromatic group containing one 0|1 %vguq_tmn
atons include positional isonmers such as oxazol o[4,5 b]pyridi'ne-2-yT,

t hi azol o[ 4, 5-b]pyridine-2-yl, oxazolo[4,5 c]pyridine-2-yl, th:iazolo[4,5
-c)pyridine-2-yl, oxazolo[5,4 b]pyridine-2-yl, thiazolo[5,4

- b] pyridi ne- %hybre, %2240 othRY b¢ Berdudk: 183%d the R ;, R;, R, and

t hi azol o[ 5, 4-c] pyri di ne-2-yl. The foll ow ng conpounds of the invention are

E;OY Lgelﬁgvéé%g% ir/]eu&b@s repdes @i HRAesst apdhgs nit Nsns PP AR, enepamassed

3-(4,5, 7-tri t hi Ie- I t - =17k t G

s chi or 8 3t 7 OTE PSR oBen A R Baor T2y Py ety e e- N a8 e o
P Ot S £ S o Y . I % 70 oS =01 __.

=L e Gplatkery, GLFELliosyding , BT sve S RigEP Sy e hecny Dl

fl b t hi | -2-t11) nPt: - e [ Ld 7- - (4,

S, 7~ CrVHFCorBBeRYBLRI Gz P90y Frt Ryl SFFARY o- pEToRRert ¢ Bepaotooly, ¢

5-chl -3-(4,5, 7-tri.fl b t hi -2-yl hyl -i | e-nT ti id

S~ boneyh Byt SeE 5290 PUF| DBFBRaNZBEnFHZF. SLYP RePhyl - ndol & N SELEEE aci d

6-fluoro-3-(4 7Z=trifluorobenzothiazol-2-yl)nethyl-insole-N acetic acid
5-f1 uorc@3t EH?"J‘E}WPFF?FFEU& erizoth? azdl - F4 ;R MRt hyT S i T = ol%’rates- S acetic
aci d

independently, fluorine, chlorine, nitro, and trifluoromethyl.

-
|

In preferred compounds of Formulas II and III, A is
preferably methylene, methylene substituted with a methyl
group, or ethylene.

Preferred compounds according to Formula IT above includse
those wherein Rj; is fluocrine, Ry is hydrogen and R;s is bromine

ra varvogens and Ry L

R S
NLIILS.

[]

]
LI
T
3
O
]
[}
<L
)
(03]
I
)
.
—
=
Ry
'l
oy
3
i
U
[41)

Praeferred compounds of Formula III above arz thosewherein
the benzothiazole moiety i1s substituted with nitro, cne, two,
or tnree of fluoro, one or two of chloro, or at least one
trifluoromethyl group. More preferred compounds of Formula IZI
are those where A is methylene, R, is hydrogen or methyl, Z is
a bond, and Rs is hydroxy or C;-Cs alkoxy.

Still more preferred compounds of Formula II are those
wherein R 11, R ; and R ;;, are fluorines and R 13 1s hydrogen.
Other more preferred compounds of Formula II are those where R,
is methyl or hydrogen, Z is methylene or, more preferably, a
bond, A is CHF or C; or C; alkylene, preferably methylene, R, is
methyl or hydrogen, and R .;, Ri; and R 4 are halogens or C .-C;

alkyl. Still other more preferred compounds of Formula III are

-18-
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2 18 J UL 2. DD2

2

met hyl -3-(4,5,7-trifl uorobenzotriazol -2-yl)net hyl -i ndol e- gtLﬂAﬁpquz
nmet hyl (4,5, 7-trifl uorobenzot hi azol - 2-yl ) met hyl -i ndol e-N-2 pt &p C d
met hyl (4,5, 7-trifl uorobenaot hi azol - 2-yl ) net hyl -i ndol e-N-3 propi oni ¢ acid
(5-trifluoronethyl benzot hi azol - 2-yl ) net hyl -i ndcl e-~~| -acetic acid

5- net hythase (Bheref Ruokempethyllbenz oykiragen, 22y 1is metthylls nasl erNaverec
acid 3-(3-nitrophenyl) et hyl -indoi e-N-acetic Acid The above conpounds,

furt herpdegerabeéd, i & PhadExanpbeSHEndroCheromdse pilpilemeof Rihési metduylt i on

6
3
3
3

belo:v, are i’ lustrative but a~e ~.~ ~ 'i. ~n.: '~Oi;.~"~ _Ir'_ aul,
. ~-~..-ot | hydreggnc @ZdrRr,: Bi: Exd; Ry’ axk' fluogihes" orCehloringsnpour _~, s
ac~: rdin_J to the present ~nvant i,-~n. The conpounds of general Fornula 2

may be adm rPasticetaoial bysfeopedabbypopadentdr &blkryullay Ii miyal athicse or
spray or rectally in dosage unit fornulations contain ing corwent~onal
non- t oxice phak pagedt Rcalarne deckpicalleetdar Myelrgead) [ r aiily adhkglveld cl@s.
The term parenteral as used herein includes subcutaneous injections,

i Nt ravenDksxy |} Nbranuscgkar, ahtt Rastier mak hiynj eet hgdrogemnf Wsiien 4 échmi ques.
In addition, there is provided a pharmaceutical fornulation conprising a
conmpourdl D BenieyatnE&ormutayl andsaiphisenasevhitahky accephgbleeccarrier.
One or nore conpounds of general Fornmula | may be present in association
W th ongs ofiet®y® #8PNhylexgenphandareut | cal Ly acreptabhee cRLESE ERSsand/ or
di i uen~s and/or -23 1 ~J UL 2002 adjuvants and if desired ether active
i ngr edi &xitSridde. pharmaceuti cal conpositions containing conpounds of
general Formula | may be in a formsuitable for oral use, for exanple, as

tabl ets, troghes;eclQzepgssruQaLeQUS  OficRbL¥sSHSRENSLONS @i SRersible
powders or granul es, enul sion, "hard or soft capsules, or syrups or elixirs.

Conposidd.ons. | agended; f.or; pral  yse, opy. be-pLeRanad-acegrding 0,4Ry. ARt hod
known to the art for the manufacture of pharnaceutical conpositions and

such cqin i%owdrqﬂ@ mays, aptal g, ane o g@{&@ﬂﬁggﬁnm ected.Lrom the;group

consi sting of "sweet'eni ng agents,” tlavor=rg agen coloring agents ar.d

reserving .a S.ip er 0. proyi.de_ph ceutiicall. t and. ..
p ﬁﬁghfﬁﬁ”gu_v* 9¢9$£%@e?256% -B 9%93 QH.égﬁrkypgbggﬁg;_gggP as .

pal at abl'e preparations. ntarn the active 1;, - i r~

FV=Vag A%l LA T -

~u. 1 ~1 ~~rl fu\’:-ﬂ ~'\‘.".‘7.'1 . '-TLP/{:'- - VoY I-.<'tf —FPT' LQ;“,\ h C m_'pl."'. .y .
-,,~cCpkfcar].i*‘do'a‘/’~:“r1C1T171P=“ Feaa Lyt IntaogEad 1o SR T Wy 111 -
for exa~r~ple,

a

(I

tI~I1L,f, ~ :'é; Zondepftabl et s, . These excipients ge

. ! YL Xvneg 'y . L < o) 200 7 137 I

i nert cﬁﬁ%é%ﬁ ;”sﬁgﬁtaélca ES%%%%%%yﬁbn%gb?<§b [ tR éarbonat é- ' dcct ose,
n

cal ci um phosphat e_or, sodiu:t ~ phosphat e; granulating and disintegrati:rg
agentsfmgg?ﬁéxaﬁ% %,1tér%l%¥%fcﬁ,fgrma?%f%ica%%i < bi ndi ng agéfr9§?0ﬁ8r

aanes i o bar 4 o Tat Bar B o g e p et T han e PR R ok A Foae or
absor LTS 9 Tho GASEr O rESTIHAT -t raett B et &Ry pr 90 de a: B0LYEF ned
acli on SYELR Snget PG, For, & (3o, 8 WTe dSl sl ol o such as
Preferred cations include sodium, potassium, and ammonium.
Other cations include magnesium and calcium. Further preferred
prodrug grops include O °M™ where M™" is a divalent cation such
as magnesium or calcium.
In certain situations, compounds of Formula I may contain
one or more asymmetric carbon atoms, so that the compounds can

exist in different stereoiscmeric forms. These compounds can

be, for example, racemates or optically active forms. 1In these
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~i 8 J UL 2002 Fornul ations for oral use may al so be presented as hard

gel atin capsul es wherein the active ingredient is m xed vvith1aB i rual;t @ﬁi d
di luent, for exanple, calciumcarbonate, calcium phosphate or adl 2 as
soft gelatin capsul es wherein the active ingredient is mxed with water or
an oil medium for exanple peanut oil, liquid paraffin or olive oil. -~
Aqueous sSuspensirens wontsai nngle athknve ometrer,i dl. .i,n cadmicetliye agttilve

exci pierats suitable for the manufacture of aqueous suspensions. Such

exci pi erflokréy, e csiss pendibth agehtts; {ofmmxan ewadiaas or by resolution

car boxymet hyl cel | ul ose, nethyl cel | ul ose, hydropropyl net hyl cel |l ul ose, sodi um
al gi nat @;f ROle~ radads I ~Qld LONg, 1 SHB A agacaidnaek gtHn asaci a,

di spersing or wetting agents may i~a _~ naturally-occurring phosphatide,

for ~! CardihplilsHdd,i Ifior lexample, By dofvatt'todl Gethods sk as "~~ O d;
;o ~ 1 ~<'(iel: oxide w t~~ fat ty acids , ror exanple pol ~I Jox~YTet hyl

e: ~e st eahale 1] iYatGeRdans atH OB IR $0fa &t hyl engs@xi dggWagént ongrchain
al i phatic al coho: ~s, for exanple heptadecaet hyl eneox~rcetanol, or

condens g o RIRIUES, OfuBthy| ang Qb th antdalnes eislderi ved from
fatty acids and a hexitol such as pol yoxyet hyl ene sorbitol nonool eate, or

condensat i on gy I 01 & e id dsr Wil pardd !l sesiais glerived,d4 om
fatty acids and hexitol anhydrides, for exanple polyethyl ene sorbitan

monool egte. pIReAMERUS SUSPERHMISHTRY A S0 LNEIdh M Jwre

preservatives, for exanpleethyl,” or n -propyl p-hydroxybenzoate, one or

more col.aring 3GenfS., Ok € OfnIPf§aL! B‘é{gibnﬂié%%;éa%g ope.or ag‘” c

sweet eni'ng "agents, such as’ sucrose or saccharin. 8 3°0'L°2002 Qly

suspensiqps IRy e formulaled by suspending the Al ve 4 ngredient s, iq a
%iﬁ, PO 0 prnosin .qsqm . w7 a ﬁ, p conpaour

vegetabFe r “éxanple -arachi , ol'ive oi sesane oi | or coconut
g)lni aio;]OgnPa neral: oi.l such as |iqui %, %ri%fefd n, Br}le aoc'ﬂL syspensi ons may

odrudg Of The An7ention 3 1
PERER ng agent, o1 "EXaml € vseswax,” har d paraffin or cetyl

al cohol . et eni agents such.as those set forth above, and flavoring
agent s ﬁﬁ?éﬁettggdg%et“o% Fovicdes Pal a#a? léleéj?ﬁ/ gjraeS a‘%ar} r?s.s#lh%tsjeon -
conposi tions may be preserved by the ition of .an anti-oxidar, t such as
ascor bi Ei‘gcﬁd‘.q%Di“’é—;‘ﬁe?r'si bI& péwder’s &rfgcég\"ar?lﬁo Lehuitan & 0T Brepariti on of
an aq! fe-aus .suspe.nsicn by the addition of water provide the actiT-re

i ngr edi 8t 4~ "Ad Xt ur & T~~F t h™ &' of §pet sF Yy~ Br “ We't t T g Agent TP5USpendi ng
agant an ne or re preservatives. '..11t 3bi~' :=i~SCr¢c'' ":~11;=f ~..

; 9i 't L?ggcl)gi.oﬁlaisgattb%ax oe proguced, by qissalving the é‘fg&?ﬁlkiasfel ed' Bir ~
t:-:0sa already nmentio:~ed abo~.e. Additional excipients, for exanple

sweet enPHY L 2PHEY OHIRG En ¢ LIS RGadeses i vay- Al %% Tedehrft? an

Phar maceut i cal, conpositions of the invention may a' sc ba in the form of

0i | - i n- 2Py erTe AMTCSITGAS S THe ToiAY Viias € ey pﬁé%%&& atl’e RSP 5
exanpl e olive ail .or arachis oil, or a mneral oil, for exanple liquid

par af fi AC4F AFREGAES (?faitﬁe§§.omsbaistealﬂoé1pé%ﬁ‘ld§% fying agents may be
naturally -occurring guns, for examle gqum acacia or gumtragacanth,
natural |y - of@8rFioHg pRESERRGEES Catlo S dekanpine 1SisyP b%f’g‘ﬁ,s IYciatiGs s
esters or partial esters derived fromfatty acids and hexitol, anhydrides,
for exaffl 6YSFPENLRT HonHesFdcrdnd EoRdeRsaish sroduttis ofsdlHe s d

partial esters with ethylene oxide, for -26 o _
formic, toluenesulfonic, methanesulfonic, nitric, benzoic,

citric, tartaric, maleic, hvdroiodic, alkanoic such as acetic ,
HOOC- (CH2) n-ACOOH where n is 0 -4, and the like. Non ~-toxic
pharmaceutical base addition salts include salts of bases such
as sodium, potassium, calcium, ammonium, and the like. Those

skilled in the art will recognize a wide variety of non -toxic

pharmaceutically acceptable addition salts.
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18 J U L 2002 exanpl e pol yoxyet hyl ene sorbitan nonol eate. Th mu{,5i O y
al so contain sweetening and flavoring agents. Syrups and eIi§1ELuhjL ﬁﬁﬂ?ﬁ

formul ated with sweetening agents, for exanple glycerol, propylene glycol,
sorbitol or sucrose. Such formulations may al so contain a denulcenr_, a
preservative and flavoring ar~d coloring agents. The pharnmaceuti cal
conposi ti onsApayshé herehe,f ahm akerassteril e i nj echhablze tiqueniy lorand

ol eagi nous suspensio n. This suspension nmay be fornul ated according to the
known apéndsthgatbdse-sii bakl eydiospebsist.. _g or .vetting agents and
suspendi ng agents whi ch have been nentioned abo;re. The sterile injectable
preparati cn Repraksatheistegirbapisnjigctabl €osahiltki on or suspension in a non
-toxic parentaliy acceptable ciiluent or S:71 -lent , i ~~7r?azr'li:. 1
¢ d: ~l Jo1'..i t~6631°11, .3-b~C~:d~~_, ~;"~vA="1~" the
accept abl e vehicI%§ qd so\vents that rr.ay be enploye~3 are water,

Ri nger's sol ution f sotonic sodiumchloride solution. In additior-~,
sterile, fixed oils ﬁigas ventional ly enployed as a sol vent or suspendi ng
medi um For this putpo ny bland fixed oil may be enpl oyed incl udi ng
synthetic nono -cr diglycerides. Ir~ addition, fatty acids such as oleic

acid find-ysgel PhbBE RLERAr 8t AN QL LR ecliakkes. rThe eonpeiRds1aih.A8ner al
Formula | may al so be adm nistered”in the formof suppositories for rectal

adm ni sgragi 9ne phgtheafhugachnese sCoMeskbiansngan be Bnepared by J¥xing
the drug wth a stitable non -irritating excipiént which is solid at ordin

t enper at - | ot Eperat ur e.andowibl ot ber of
ﬁgrt ?n E%e ?%%?u%?gggbgghgeﬁézgnﬁlE?ZESZJrZ eggg ?%Z g?ug%béuchgﬁgge?{gls
are COC@%%?Q%E?En%Q? Bl ¥gthyl ene,glygol §. Gempounrdshafgeienal Fonqul a |
may be nister

Preferred groups of this formula are morpholinyl and
piperazinyl.
The heterocyclic 5 -mambered ring having one to three

nitreger acoms, ona of which may be replacad by oxygsn or

0

{

sulfur includes imidazolyl, oxazolyl, thiazolyl, vyrazclvl,
oxadiazolyl, thiadiazolyl, and triazclyl.

The heterocyclic 6 -membered ring having one to three
nitrogen atoms, or one or two nitrogen atoms and one oxygen or
sulfur includes triazinyl, pyrimidyl, pyridazinyl, oxazinyl and
triazinyl.

The heterocyclic ring may be condensed with benzo so that
said ring is attached at two neighboring carbon atoms to form a
phenyl group. Such benzoheterocyclic ring may be attached to Z
either through the heterocyclic group or through the benzo
group of the benzoheterocyclic ring. Specific wherein said
heterocyclic ring is condensed with a benzo include

benzoxazolyl, gquinazolin-2-yl, 2 -benzimidazolyl, quinazolin-4-
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parenterally in a ster, _'le medium The drug, depending on the vehicle aaq
concentration used, can either be suspended or dissolved in t?Q%q}Upo&
Advant ageously, adjuvants such as | ocal anesthetics, preservatives and
buffering agents Car. be dissolved in the vehicle. Dosage |evels on the
order of fromabout 0.1 ng to about 1~0 ng per kil ogram of body ‘weight-per
day areusefd ddmzdtheiddeatinentTiof d:he, Ahove- -d itk £l e e erodsh § sy { @bout
0.5 ng t~:: about 7 g per patient per day). The antui=t of act-ve
i ngredi gnts t hatwBERYdbE roRBRi: Bed Wibh chhe aGa ikl 8hel oratil alis rio@en
Cir:'~"s .l~c¢c~ ~1r ,{ 1 ~JiJd L'~~C‘f o~~~ '7~T ~=~ C
~l=~1" ZdndTHE Mude foditicsnal reHed-andidd | & Reddddo [4)5 1 T-0~~. 2 O
~dI T ~1r11Str~~lvi~ . L70Sa~t~? L:;rli'r fornms ;v11ll generally c:,n~3in
b” cveer 1ty amabQUb 1Y dips BROtdE 1000, i @hect e, idesti end s 1t will
be und2 9_8@@%, home?;r, t hat ;heEspéci#ﬁ?“g%ée Ievepﬁfor any particul ar
patient cW#eriQﬁQ%n—cb— 0N 18 MBI RS bl of fagtarns digeel U3jng dhe, @t jsrd ty. of
t he speci'fi'c cenpcund enpl oyed, the age, body wel ght,” general health, sex,
diet, ti A Y SHT ation,, Jute Of admine dstdation, and iales o -
excretigﬂ?ngﬁﬁg'co%%ﬁ%dtion 5%§'t%§z§evgg&%§ of’the 8§iticular dﬁ%éase
under goi_ng IQ .apy., [he q?n- of th tq4d.ventjion may be prepared
by use 5?‘ no&%’c é%icdlggggc |g§§ﬂé%%”gfgggﬁﬁﬁé§fﬁtenéfa| met hods for
synt hesi zi ng .t he nd re presented . bel It - 28 ~ ~ JUu ~~ 1S
TL 3 RS 1&}92 c%chﬁ.mdss O c!:[1'1e q\%ve&tlcgl Cfu%eorpjicﬁvgd&eegdl S:eod

under st ood t hat- the na e substituents require

~ o~~~

target canpound often determ nes the preferred nethod of synthesis. I
vari abl & l&%o&&f gt atCﬂeers é?‘r}’reutnﬁgadfss CAE A gﬁ‘-; Ct?} e Y THE gener i teser i
ption i&}thg%}are not. gpecifically defined below. Mre detail ed procedures
for part¥cltar EXEH5€E 'are presented bel ow i n the experinmental section.

3-(4,5,7-trifluoropenzothiazol-2-yl)methyl-indole-N-acetic acid
5-chlorc-3-(4,5,7-triflucrobenzothiazol-2-yl)methyl-indole-N-

acetic acid

L-mathyl-3- 04, 5, 7-toifluorobenzochiazol-Z2-yitmethvi-tndole - -
acetic acid
5-mechyl-3-(4,5,7-trifluorobenzothiazol-2-yl1l)methyl-indeole-N-

acetic acid
7-methyl-3-(4,5,7-trifluorobenzocthiazol-2-yl)methyl-indole-N-
acetic acid
6-chloro-3-(4,5,7-triflucrobenzothiazol-2-yl)methyl-indole-N-
acetic acid
S5-benzyloxy-3-(4,5,7-trifluorobenzothiazel-2-yl)methyl-indole-
N-acetic acid
6-fluoro-3-(4,5,7~-trifluorobenzothiazol-2-yl)methyl-indole-N-
acetic acid
5-fluorc-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-

acetic acid




Met hods of Preparation The conpounds of the invention where Ar is
benzot hi azol yl can be ccnven iently prep tired Froma substit~.ited indcl

noi ety using general Schenme A set torte beiosw. -29 18 J Utpzmu?gBQZZ
~CNR3 ~\ 1) NaH! CHBCNR~- R4 H2) Br-A-COzEt R5 zv R 2 R ~ I

NR-:~R2Ra~SR3ZER-,- NRL RS Azzr Ra RRa Z Rtt ~CN HG 2HN \ R-~
R3 ~ \ 5Nty HS = (Rys R7 CBki RyaoRsbén¥bt M1 8z E1 Ol 7 Ple 8Byl Natogthanol O

where Ro is hydroxy Scr:?rn R~z Rl' / Rya N ~RlLaR RAa~S_ R3IZR~ ~
~R- ViigNtic acid
3-methyl (4,5, 7-trifluorobenzothiazol-2-yl)methyl-indole-N-2
propionic acid
3-mechyl (4,5, 7-trifluorobenzothiazol-2-yl)methyl-indole-N-3
propionic acid
3-(5-trifluoromethylbenzothiazol-2-yl)methyl-indole-N-acetic
acid
5-methyl-3- (5-trifluoromethylbenzothiazol-2-yl)methyl-indole-N-
acetic acid
3-(3-nitrophenyl)methyl-indole-N-acetic Acid

The above compcunds, further described in the Examples and
other description of the invention below, are illustrative but
are not ree2ant mo livit 1n any way the stope of the contemplated
compounds according to the present invention.

The compounds of general Formula I may be administered
crally, topically, parenterally, by inhalation or spray or
rectally in dosage unit formulations ccntain  ing conventional
non-toxic pharmaceutically acceptable carriers, adjuvants and
vehicles. The term parenteral as used herein includes
subcutaneous injections, intravenous, intramuscular,
intrasternal injection or infusion techniques. In addition,
there is provided a pharmaceutical formulation comprising a
compound of general Formula I and a pharmaceutically acceptable
carrier. One or more compounds of general Formula I may be
present in association with one or more non -toxic

pharmaceutically acceptable ca rriers and/or diluents and/or

-23-
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R5 A ~~~CEt O Treatnme:~t of a nitrite indole IV with a atrong base such ai,
for exanple, sodiumhydride, butyl lithiumor sodiumtert butokfde n
pol ar aprotic solvent such as acetcnitriie, tetrahydrofuran o?rad“HJL'zgo
~'V, N-di net hyl formam de follo~.ved by are treatnen~ with an al kyl ati ng
agent, e.g., ethyl or tert-butyl bronvacetate, provides the desired

N-al kyl 24 pdvphedushd Vi £ Aikgr palii ¥kYerphasevkr angkeaienakal yghe can be used
in a biphasic solvent system A general review of such al kylations cars be

found in, Supdbergi & éom#@g9kgénscbéﬁﬁgin%ﬁg bergelhesPeesgehBgal San
D ego, CA, 1996. Condensation with a suitable 2-am no thiophenol

hydroch&@fﬁ@fa8§'&ayl QrQM'Qe§o?ﬁné85958§8|%oknkgéﬁegbétef¥&|exEﬁ@S%

reacti ons are nost often - 200Z carried out in an al cohol

sol vent s yfisygtegrgsﬂggragg&sgﬁepgygge%oagtB@ro§9 vent slbkgnasons,

N, PJ- di fet or ram dé “an one can be use

reactions cggspgl aé&%ﬁQr % ~Lhe a@se %81$% qolﬁgghsoglggggther The

scope 0 reac condi t1 oAs use uf Irs’transformati or: have been
descrlbed Vi ous] Yq U S Pa 5,700, 819). General nethods for the
preparéf?%% § Syart ou r%ﬂ%s? tu%%ﬁlﬁs amr~c thlophenols are also wel |
known 199 BuII . 1994, 42,

) m.
1264 ) . Inwgﬂﬂ%?%ftTO?ﬁelﬁgiPéﬁgtg%ﬁ 8fa§hﬁ?ﬁema\ S HEFBPATHed by such
factors as qxallablllt a grtln mat er als ang eagg of s¥gthg
boor of ceford By Phetty Bp B kePlnBp ek b2 518" Saf "R he ChipPia b2 hpt
nmet hods conmopn to thpse skilled in the art_to resul~. .in ,
~ .~ . pfﬁ?ﬂﬁidre‘il“?ﬁgvcoﬂmﬁur?‘li %“‘?ZFUC j SRU pQSltlﬂ”éi ey~ co3Eain |
~=:~ CL~ti u~~~-~, :?~1 dep ends o~ the th ot =ecting group. A
Gﬂscrlpﬁ?%wp%fm%*ea@qﬁﬁfsp?%%%kt? yfﬁ?%ubgeaﬂﬁoﬂﬂtHBHElFBFHEeBFotect|ng t

hem may be found in: Protective Go;:ps in Ogani¢c Synthesis , S?~:onc
Edi r _i oWVt ey ney 2@pnafd PlarPEY. 5?@@88 J%‘HﬁOWP%yaaﬁHtéoﬁE‘L

preserving agents in order to provide pharmaceutically elegant

and palatable preparations. Tablets contain the active
ingredient in admixktucrs wich 1o -toxic pharmacsuticalls
acceptable excipiencs wnhich are suitable for the manufacture of
tablets. These excipients may be for examwple, inert diluents,

such as calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodiunr phosphate; granulating and disintegrating

agents, for example, corn starch, or alginic acid; binding

th

agents, for example starch, gelatin or acacia, and lubricating

R

or example magnesium stearate, stearic acid or talc.

Fh

agents,
The tablets may be un coated or they may be coated by known
techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action
over a longer period. For example, a time delay material such
as glyceryl monostearate or glyceryl distearate may be
employed.

-24 -




Ney York, 1991. ~~lhen a nethyl or ethyl ester is used, an aqueous sodi um
hydr oxi de solution ir_ ethanol or dinethoxyetha=ae is conveni I d
for its renoval. If not comrercially available, nitrite |I~T Cgmbimn?myze
preparec; substantially as described below in Schene B depicting the
formation of 3 -acetonitrile substituted indoles of Formula IV where Z is a
bond. Thus, @bBrivddelte o elor idrad WeaK nagt Gi1sel Wd predartekampliegrdcetic
acid in ethanol, is treated with aqueous fornmal dehyde and di nethyl amne in

ar -~ a'CQEQEtSQ'%@@Eule%lwherelnjdﬂe alad el henBre(Hiares hiyd amire) et dtylan
i ndol e product can then be treated with sodi um or potassium cyanide in

N, N-di mehBykf gomanl de 1alere! evalired efner, atddies dnd ddried hecalcium
3- acetonltrl | e substituted indole intermediate. Alternativel y, an imnium

sal t Fﬁoaleqlt@emyhc&%tmw eRgaANIPRHJHP ¢fli1aride Gy e useduher-pIepeRe the

3(d|rre hyl am no) net hyl dol'e internediate. i Hs Rz aq. HZCO Rz N ~CH3 R3
~ HNMez iVé'1'~red8eﬂ%| dlﬂlﬁ%ﬁ RIFH wat%rcﬂ%NggTQ%ACH@dium*4ﬂg%' ~ RS
CH31 RCN z -f Cﬁ ---r ~ ~~-R Rs KCN DMF CH3 HsC. | O- 1O

R~ ~N’C§§aﬁ§le pBangt oﬁlH quuld paraffln or olive oil.

Agueous suspensions contain the active materials in
admixture with excipients suitable for the manufacture of
agueous suspensions. Such excipients are suspending agentcs,
for example sodium carboxymethylcellulose, methylcellulose

hydropropylmethylceliulose, sodium alginate,

polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing
or wetting agents may be a naturally-occurring phosphatide, for
example, lecithin, >y condensacion products of an alkylens

oxide with fatty acids, for example polyoxyethylene stearate,
or condensation products of ethylene oxide with long chain
aliphatic alcohols, for exampie heptadecaethyleneoxycetanol, or
condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene
sorbitcl monooleate, or condensation products of ethylene oxide
with partial esters derived from fatty acids and hexitol
anhydrides, for example polyethylene sorbitan monooleate. The
agueous suspensions may also contain one or more preservatives,
for example ethyl, or n -propyl p-hydroxybenzoate, one or more
coloring agents, one or more flavoring agents, and one or more

sweetening agents, such as sucrose or saccharin.
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Schene B The ? -(di methylamro)nmethyl indole internediate can al so be
converted to the the 3 -acetor~itrile substituted indole interymgdi ate via
the trimethyl amonium salt. The salt can bs prepared by treat Lﬂhh 2002
gramine interned fate with an ai kal atir~g agent |ike mnethyl iodlde The
trimethyl ammonium salt internediate can then be converted to the nitrile

by treatment owiith SRHHB /NP HAS Pl MR d by fedpeaitind kthe
N, N-di met hyl formami de. I n general, the conversion to the acetonitrile

occurs ynder Mg Adid gendid iORSJerHiar the ! rigretddmAmeiddnisaldil,s
used. -32 18 J°U L 2002 Alter natlvely, ot her conpounds, such as t hose

where Z 1AL eRneserlss Wide MaldRbhf substdyt uted hetereycles, dmh be
prepareg using the general nethod outlined i'n Schene C. Here, substituted

i ndol e Lnter gﬁtildatp%sra\gﬁre X7p2 @ 1’CIHNRYdG 9" OUPohd k@aPydeRxyin Aal ogen
di al kyl "amn triral kyl anmoni um or “benzotri azol e are coupled with Q -Z-Ar
gr oups Il - d B of

t hese ng?iﬁggseg\%k%%o%%s\éﬁ §I %Qéar%h% ?ei%sé“%u f Slra%%g?yagtea[l% ln| t rogeeﬁ%,clar bon

g CrbneoroRa, sy PR BPRRERE B euars, o THERGAR - T

Cook,” 354 PR Fe SRS CaVG PLd5ASE 01 (o Ut P W i,

RetICO A - J 1:J, G
I jPye parc%lfns hese GQF?OSltloﬁf maﬁ béjpreserveéFby Hse 3 0=

: Cbraao 9 7, 320i; , ,
DeLeor ~ dé % OnGgr];eﬁ;n @n)él Oxé)dra&t éﬁlcgmablﬁﬁé:orgf]c &%‘f ;' rG) Katrlt aky,
AR ; Tcader i.s _under.st ood

t hat , dependiDr]rS'bS’r? Stlﬁ)& E@cldﬁr% @ﬁlé’mqgtarrv%l?sgetful&% ot ecotrl A G d‘p,lolg, may
b d -~ I, F t h |
ot f ony PLoR I ARGBRUSTRASHEE =GPy Rdod "Gorerait i e e i Bt O

Protective Goups in Organic nt hesis, Second Editiaon, T. ~~1. Geen arid
P. G wﬁctWﬁténgaf@ﬁlﬁeﬂ% dyt &I XEHTS, NG YorK SPEFGLIG $F wetting
agent, suspending ageant and one or more preservatives.
Suitable dosparsing or wanting agents and suspsending agents acts
exemplified by thoses already mentioned above. Additional

excipients, for example sweetening, flavoring and coloring
agents, may also be present.

Pharmaceutical compositions of the invention may alsc be
in the form of oil-in-water emulsions. The oily phase may be a
vegetable o0il, for example olive oil or arachis oil, or a
mineral o1l, for example liquid paraffin or mixtures of these,
Suitable emulsifying agents may be naturally -occurring gums,
for example gum acacia or gum tragacanth, naturally -occurring
phosphatides, for example soy bean, lecithin, and esters or
partial esters derived from fatty acids and hexitol,
anhydrides, for example sorbitan monoleate, and condensation

products of the said partial esters with ethylene oxide, for
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18 J UL 2002 Rax RB ~R-+QZ~-Ar /| | M NREPRAzZR3 ~Ar >1 \ \ R /
NRS Pnt..~.... nlIn general, the intermedi ate conpounds wherean {
aryl or heteroaryl can ge synt hesi sed by the chenis??y iIIustratgd'JﬁtE‘?OG;2
reacti on Scheme D bel ow. For exanple, treatnment o~ the potassiumsalt of an
optionally substituted bronmoindole with tent-butyllithiumat |cw

t enper atezenpg1e Wb 18idIefRa YIS d @it i tSUC mdSo Bd dxes . CrThet ¢ahydi shurasay

foll owed by the additicn cf an el ectrophile represents a general nethod for
obt ai ni Bg seubsinttitre Gt fing amdasrddethdyadapoport, H ( J. Gg.

Chrr,. 1980, i, ~1~= "~ . For a dis~~~:;~sion or :z s;,Tntnes~s .. ,E=ire
is acyl, see Bieil drd @d.iGheMndptde A1 beB33i cV@iEefReh Sn
t hi onet hyl, see Heterocycles, 1992 , 34, ~. ~9; and ~.v::ere R ~

cycl oal kylenrsee sy %ﬁé%%léjtﬁ%¥5é¥g@,4ﬁro lé@@eiﬁp@§ifi§@betébeoﬁdditiOn

of a trialkyl borate foll owe ~Ir ara aczdic work -up prow ides t he

desi 1 edoliadejsd DOLORLL LS e LRV Ui8% JAR%iPh ddAf)echndol e

boroni ¢ acids can be used in well established transition netal catalyzed

coupl i ng,oleacLiqRs ke de 3Uzkis T eachion i M oyide apyl and heteroaryl

i ndol es. These reactions are nost” often carried out in a mxture of
catal yor RN e s REFS MuE R OR P TS SR (oon 5y A e
describ?gjggtable agueous or oleagincus suspensio n. This suspension
may be formulated according to the known art using those
suitable dispersing or wetting agents and suspending agents
which have been mentioned above. The sterile injectable
preparaticn may also be sterile injectable solution or

1]

suspension 1n a non -toxic parentally acceptable diluent or

1 =

soLventc, for example

el
f=2

ation 1n 1,3 -buranediol. Arong

Qs
1
il

A O

U:

the acceptable vehicles and solvents that may be employed are
water, Ringsr's solution and isotonic sodium chloride gclution.

In addition, sterile, fixed oils are conventionally employed as

a solvent or suspending medium. For this purpose any bland
fixed oil may be employed including synthetic mono -or
diglycerides. In addition, fatty acids such as oleic acid find

use in the preparation cf injectables.

The compounds of general Formula I may also be
administered in the form of suppositories for rectal
administration of the drug. These compositions can be prepared
by mixing the drug with a suitable non -irritating excipient
which is solid at ordin ary temperatures but liquid at the
rectal temperature and will therefore melt in the rectum to
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-34 18 J UL 2002 Tetrahedron Lett. 1998, 39, 4457, J. Og. Chem 1999,
64, 1372 and Heterocycles 1992, 34, 1395. Alternatively, an O%BO@LI 2002
substituted bronoindol e can be treated with an aryl boronic acid%a

pal | adi um catal yst to provide arylindoles ir~ large quantities ( Syrlett
1994, 93). A general review cf Suzuki cross -couplings betwee n borenic -

aci ds andiatyle Rald desifan hed and 4 Yl a o Ma SHaUukdy and Chem  Rev.

1995, 95, 2457. 1 a KH, Et20 b tent- BuLi, -i 8 ¢ B(OR)3, then H ~r \
Ar B(OH %Joﬂlgpq(hgle(rér HetjN1d, ~ ~~ ~ ~ ~ ~ ArN H aqueous base) soI vent t Ar X
or Het ArX ', aqueous base, sol vent 1 kH, Et~~ 2 fart-'uL;, -"3" ~-.". 3

E 1\ v. Dq;fﬂﬁg trea nt{,.0 i ced

i nt er nedi at e | ng dl% ?&n aryl or het er oar §I l:nggvr %ﬁl %‘dgépgsﬁg:é%g Fd
-medi at ed_coupl cordltl 1rowd S. the S|red ar er.oqn

i nsol e Blaggugt r?lrﬂgs Shéw? erﬁ errede(ulg} q% eg%q}%ﬁ%% fatk%/eh is

insc gener gl’

[ype X SRBIENE Commertla S 1o ”fgfgeri'refat‘?i d%ans"ued 8 ot s

Tet ers(?a“r
aci ds.

d%ssolved in the vehicle. Advantageously, adjuvants such as
local anesthetics, preservatives and buffering agents can be
dissolved in the wvehicle.

Dosage levels on the order of from about 0.1 mg to about
140 mg per kilogram of body weight per day are useful in the
treatment of the above -indicated conditions (about 0.5 mg te
about 7 g per patient per day). The amount of act:ive

ingredient that may be combined with the ca rrier materials to

produce a zindle dosags o0 will vary dep=niding ugon the host
Lreated and tne particular mode of administration. Dosage unit
formg will generally contain becwsen from about 1 mg to about

1000 mg of an active ingredient

It will be unde rstood, however, that the specific dose
level for any particular patient will depend upon a variety of
factors including the activity of the specific ccmpound
employed, the age, body weight, general health, sex, diet, time
of administration, route cf admin igtration, and rate of
excretion, drug combination and the severity of the particular
disease undergoing therapy.

The compounds of the present invention may be prepared by
use of known chemical reactions and procedures. General

methods for synthesizing the compounds are presented below. It
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18 J UL 2002 CN8r-",", , NOX Ot CN ArB(OH) zZ, DVE ~ \ Ar Pd(QAc) 2,
PPH3, N O 2 M Na2C03 XI CEt Schenme E In addition, certain orgt‘r@r@ ||ZUB?.
reactions elimnate the need for de r~ovo construction of the'indole

nucl eus. For exanple, the Stifle reaction serves as a general nethod for

t he synthesis of regiocontrolled substitution of indole internediates as
descri bed hyndeardtand LhatKritshnanuitdyof hScathbst AduenCs gaadgei Redcfoons,
1998, 5C, 1-652. As indicated ~n the s.”.ze:ne below, tl:e indola ma~'
serve ashe desiorghrairqetspeengaudd dfcén detdfmineditshe pheferred "'

~~~"(~1r), ~~"1.-~Pi'" lae . s _a.~1~r nm_suitable-
pr ot ect inRG HPFDOWE azlass{2. -A T rvdf i he¥Hro@bHoxs, these rméthodd 45EM) or
an al J~:yl J~~:usVituent, ~ | treated vv~.t'.”~, a variety of partners

(i.e., wWshWdaaldibda haldrdesgenat it lddgdFd at esprabyl Alfeteeganye halti des and
acyl halides) in the presence of a Pd(0)Ln catalyst to provide the desired

i ndol es gXldi)f i(cadyiRnl R Q0P AL, hedde LM 1ACtErdOOBurd®d, £@856 and J.
Org. Chem 1994, 59, 4250). Conversely, a haloindole (YIV) is treated with

a vari eghrefi diih eagemiea dddefrtdfd 1 aandih i on ¢0e psgyedendheadesired
substituted indoles (XV) as described in Heterocycles 19B8, 27, 1585 and

Synth. Gemmil992, 22, 1627). -36

Methods of Preparation

The compounds of the invention where Ar is benzothiazolyl

™

can be conveniently prep ared from a substituted indocle moiety

using general Scheme A set forth below.
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'18 J U L 2002 RX,

Pd(OL Br ~ R N,

Pd(O)L™ S\ ~\ " R\ NNPPXII XIII \
~~NHHXV XV A general _procedure for t

i nt er nedi at e conmpounds usi ng am nes of

r _he formula NR XR~2

~ R3SnR ,

AR IR, °

schenme below) is given in schene F bel ow.

In Scheme F, R X and RY4 are the

same or differen~ and represent hy3rogen, C 1-C alkyl , cr RY and RX~

t oget her represgnt aZgroup of t~xe formula J (@R2)r , -~ ~(CHz~ whege ~T and
each r is as Refined“ahove for formula |. Asrshdmgin_ Schene -, i

nucl eophilic fubst/tut®tn of X (X is halogen|” prefer abNy HGZsHY B,

aromat i 3T e a r; - -49iNaed/ oHiEeN used ute aromatic
with amne or—Runet-enal+++e9 Both R—,flucr?ﬁ
-2-nitrgie aNe suf fiogigel by BEt i vak g~iner go substi t

anmines in thel presence of 'K 20C3“I'n a pol ar hprothc sqghment
exanpl e, D~I $3 agydescribed in J. N ed. Cherfls 1998, 2716
Lei ngruber -Batcho two-step nmethod is a genera}l pr

oc s,s f rE
construction of the indole ring systemfromthe appropri at e-0*

This reaction involves the condensation of an -37

such am,, for
. The VI
t 0
i7t8r 8t ol uene.

R12 R12
R11 R13 Rﬂ R13
N Ry4 N- R
R2 Ra S R R S
R Z>— aq. NaOH R, 2 Z>_
iethanol
R \ \
4 N~ Ri . R NT R VIT
RS ' B R5 i
A\(Ra A\m/oa
O where Rj is hydroxy 0
Scheme A

Treatwment of a nitrile indole IV with a strong base such

as, for example, sodium hydride,

butoxide,

tetrahydrofuran or N,N-dimethylformamide followed

treatmenc with an alkylating agent, e.g., ethyl or

7

bromoacetate, provides the desired

Alternativly, phase transfer c

biphasic solvent system.

R. J. Chapter 11

can be found in Sundberg, Indoles;

Press Inc., San Diego, CA, 1996.

2-aminc thiophenol hydrochloride salt VI

) benzothiazole intermediate VII. These reactions are

-30-~
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in a polar aprotic solvent such as acetcnitrile,

by an

tert-butyl

N-alkylated product V.

atalysis can be used in a

kylations

, Academic

Condensation with a suitable

provides

most often



‘"I ~J UL 2002 o-nitrotoluene with N, N-dinethyiformam de dinmethyl ac etal
fol lowed by a reductive cyclization under suitable conditions{BichlUss 2002
hydr ogen over a pall adi um catal yst or Zn/ HOAc as descri bed i n Sundberg,

R J. Indol es; Chapter 2, Academ c Press Inc., San D ego, CA 1996. A
representative description of the process can also be found in Organic
Synt hesicg.r ri%# 0l63,i21an 41 N1 KHH € elethtedNZedmdBrtudeRl ~ \ N,
R2 ~ NOZ ~N~ ,DMF Me00 M NH R-\ \ N~ RN ~ ~ 2 NO2 H2, PdIC EtOAcl HOAC

55 psi Ei%wevex\ btHe ZHIIRNtHE G Sed - e Iy N- ﬁmﬁomm@@i@ af€& Oof-the

synt: ~esis of i'nternedi ate conpounds ~mherein Ris an aromatic,

het er oar NG & r Al AN OTOUP B U Cat 8dhd r!:e%‘ctf‘ons €cds bed O¥h rASeq

previously escrlbed nucl eophi lic substitution of halogen, preferably

fluoringy iy ahArMid G SYSIRMJends Bk {den used da substitpde
aromatic rings with amne and ether functionalities. Both and 5

- Tl uor 052 Lot ‘?Jd%ﬁlechﬁ{rf‘s sifd g ﬁ&l Ve G e A SRough, tpawds
substltutlon W|thac or phenols in tr~e presence of 2CI)3|napoIar
aprotic ssal t st i KOH @and, nol is
descri be%%c\ﬁ .Edswééﬁl%ég\ﬁp &LAQSZ rg:éta fg%S 562(#3;%}33“ vel y, slg d-liquid
phase 3% S ior N 2% arrartslffoer}r h(:f z%/_taar ysiss dfscrlttr)@gd_lgzsshave Qeen used

to prepare PiteriddiTate ers o s ty pe as ynt h ~run.
1990, 20, .2855. The ap prl at el ubst i tu otolu then be
convertgz‘i1 hlé) fpﬁr opr| i"Sdal &R he efvjﬁﬁr uf%Eér-Batgﬁgl nJh

preV|oust desri bed.
Chem. Pharm. Bull . 1994, 42, 1264). 1In general, the best

method of synthesis is determined by such factors as
availability of starting materials and ease of synthesis.
Deprotection of the alkanoic acid moiety VII can be carried our
by methods common to those skilled in the art to result in

h
)

compounds of Formuia [IT.

-3

u

ethod used n tna dzprota2ziion
depends on the type of protecting group. A descriptcion of such
protecting groups and wetheds for deprotecting t hem may ke
found in: Protective Groups in Crganic Synthesis , Sscond
Edition, T. W. Green and P. G. M. Wuts, John Wiley and Sons,
Ney York, 1991. When a methyl or ethyl ester is used, an
aqueous sodium hydroxide sclution in ethanol or dimethoxyethane
is convenientliy employed for its removal.

If not commercially available, nitrile IV can be prepared
substantially as described below in Scheme B depicting the
formation of 3 -acetonitrile substituted indoles of Formula IV
where 7Z is a bond. Thus, an indole molety in a weak acid
solution, for example, acetic acid in ethanol, 1is treated with

agqueous formaldehyde and dimethyl amine in an alcohol solvent
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~N~ F \ ROH KzCQ03 R-O\ N@C%CA@) DVF - / NO2 DMSO, 80C ~ NO .D N

Reduction Ro wl NH~="i~i,?r'" is R O\ ~ N\ NO- The pr\e@adhl\.ﬂ&ﬂ?.of
i nternmedi ate all coxy i ndol a ~com-ounds wherein Ris C ~-C~ al kyl is
outlined in Scheme ~ below. Commercially available nitrophenols car. be

al k~. l ated under neld conditicns with a base such as, for exanple, KZCC3 or

Cs2CC, , phe: 38 a%éEher%ﬁtme %glcvlgmt infofle 3GNE Whhh taevabieety ol ed
swtable 3l yl' halides. See Synt 995, 2S, 1367. The al koxl

o-nitrog e e e d I £0nd t1lel o B8 @g@@ré@ed

above. 701t TE3ER8, LBk E-‘ﬁ%b%%ﬂz. A HERAS TERATY ro

| hbzef%vatgg te%ge%a&hkegogg provide the 3-acetonitrile substituted
indole intermediate. Alternatively, an iminium salt like N, N-

dimethylmethyleneammonium chloride can be used to prepare the

- (dimethylamino)methyl indole intermediate.

CH3
g
Rz aq. HpCO Rz “CHy Ra N
Ra A\ HNMe; R3 N ~KCN R,
——i
A B g o Mg,
R H  CHaN(CHg)Cl R H 140°C  Rq N
R5 v RS R5 ¥
CHyl KEN
DMF,
CHj
H3C\h|]® |O
Ro / \CH,}
R3
=
| P DR,
Ry N
Rs
Scheme B

The 3 -{dimethylamino)methyl indole intermediate can also

be converted to the the 3 -acetonitrile substituted indole
intermediate via the trimethyl ammonium salt. The salt can be
prepared by treating the gramine intermed iate with an

alkalating agent like methyl iodide. The trimethyl ammonium
salt intermediate can then be converted to the nitrile by
treatment with sodium or potassium cyanide in a solvent like
N,N-dimethylformamide. 1In general, the conversion to the
acetonitrile occurs under more mild conditions when the

trimethyl ammonium salt is used.
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Reduction RO N H Schene H Alternatively, some exanples of the invention
where Z ~s a bond and Ar is a substituted hetercclcle such as 118 QJHX_OQQDZ
or Zis amde and Ar is a substituted phenyl can be con veniently prepared
froman indole 3-acetic acid derivative as illustrated in Schene |I. Using
this method, the carboxylic acid noiety is activated and coupled with an
aryl am ne. Jomerexanpleds ofotarid \calnpaginted hedshweld tHomawwherd bse-Ax
skilled in ~he art include formati on of acid chlor.lde, m xed anhydri des
and CCUpkbrgstaaselal S a8l G 2%yl o3 sulhs t e OHead G Q &0 Inefyt beD A 1~
le;; J C 31.1s.: i1 Cc2trCd ::ail ~7CfCLI"."?2d |it BCd~:":SZ~ivy,

Princi pbespafcBepliing St heSlesal FRMi@ cudarima iNe-sohdner I, 1984k rdor
the exanples w ~lere Z is a bond and Ar .s a substituted benzothiazol e or
benzoxazahgt ithe ekt eiRd Al Al s@lest RirRaM de jcanbadayisldzietdy igidug he
aromatic ring. Exanples of these types o~ hetercycle formng reactions are
descri bedybnnWhaky1B. Hal®ferd! qikl Y 18@miEREME %8y 134 mmdn Q8 dn
addition, the carboxylic acid can be converted to a chlcro or brononethyl

ket one EEHzB‘BN%%@% wih uehieephiiles d i ke zZLRi0aes Asidg methods

-am not hi ophenol's to produce’t hi azol e or benzothiazi ne derivati ves.

Exanpl e i} QaPrepane 1QRQ=, ang:.r thyl. tketones are
iIIustr%Fgg EEE ggzﬁ%a§ D. f?%?é%rgﬁ% F%ﬁqLett. 1995, 36, 5453 and Al beck,

A Pera§¥hoaéowhe? chig kaQQZHRath%t&%h%%ﬁ%%r%g%%yég%, qg%%xx%ﬁpending
on the reaction cong!tlons I'na given synthetic sequence a protecting group
mey be cegubred, Lt pbaalsa understand Lhat Che spaci fie order.of steps

I
used in € synthesi's depends on the particul ar exanpl e bei'ng prepared. P

may represent _H A - , A ower.. al kyl, .qr, a .si npl rotsctin roup

t hat caé'ge'rgﬁs\k}é’&lgﬂ l§'IL}3itg 'stdg & 5P he lg%ﬁt’he%’?l%ﬁ%n (;Bf}cr?fa’glegau’

protecting group is used, the A -002R6 group.can be introduced near the end

of the 8ynt R83\VeTr&ft &r it FEW2r&, §r-Sup %&ylﬁé@ﬁ'a§§ghbled?'ME?ﬂodc%?m'

introducing the ~ -Ar group are simlar to those alrqgady described. -41
1991, 24, 1028; (C) Gan, T.; Coock, J.M. Tetranedron Lett. 1997,

38, 1301; (D) Cerreto,F.; Villa, A.; Retico, A.; Scalzc, M.
Eur. J. Ma=d. Them . 12%2., 27 791i; (8 Majchrzakx, M.w.; Zcbe.
J.N.; OCbradovicn, D.J.; Synth. Commun. 1997, 27, 3201;
DelLeon, C.Y.; Ganem, B, J. O rg. Chem. 1996, €1, 8730; (G)
Katritzky, A.R.; Tcader, D; Xie, L. J. Org. Chem. 1996, 61,
7571.

It is understood that, depending on the specific chemistry
used, a protecting group, P, may be required. 1In general, P

represents groups such as acyloxy, a lkyl, sulfonyl or A-COOR.
The use of these general methods is illustrated in Protective
Groups in Organic Synthesis, Second Edition, T. W. Green and P.

G. M. Wuts, John Wiley and Sons, Ney York, 1981.
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1 ~JUL 2002 RORz a R3 ~ l)R@(O)C'I -RRO a R3 ~N R6 Il ~
~-RL" M NRR PR ¢c RO~/, R2 a ~ ~ N O R R4 N R5 %%
HNR6R7 R5 1 ) ROC(O Cl 2) 2N2 3) HCI PASS S O Ra R2 Br R3 gZ
l w\ R R 1 /\VR _N~NRRPR PHNI ~Rs HZN ~ RS HS . ~
~% R~ ~Rf~~J, Rall RZa~SZSRRII \ R~31 i \ R R4 I N R4
YNRp R P5 Ra Ra
2 X 2 N
R3 . R3 \ Ar
Mg, * Q A - > Ry
Ri N R{ N
Rs P Rs P
Scheme C
In general, the intermediate compounds wherein Ry is aryl

or heteroaryl can be
in reaction Scheme D
potassium salt of an

tert-butyllithium at

synthesized by the chemistry illustrated

below. For example, treatment of the

optionatly substituted bromoindole with

low temperature in an ethereal so lvent

such as ether or tetrahydrofuran followed by the addition of an

electrophile represents a general method for obtaining

substituted indoles, as described by Rapoport, H. ( J. Crg
Chem. 19886, 51, 51¢450 For a distussion of a gyntheais whara B
is acyl, see Biorg. Med. Chem. Lett. 1999, 9, 333; where R is,
thiomethyl, see Heterocycles, 1992, 34, 1129; and where R is
cycloalkyl, see J. Med. Chem. 1999, 42, 525.

More specific

followed by an acidic work

boronic acids

acids can be used in

( Heterocycles,

ally the addition of a trialkyl borate

-up provides t he desired indole

1992, 34, 1169). Indole boronic

well established transition metal

catalyzed coupling reactions like the Suzuki reaction to

provide aryl

and heteroaryl indoles.

These reactions are most

often carried out in a mixture of ethereal or alcohol solvents
with aquecus base in the presence of palladium catalyst, such

as Pd(OAc) ,, Pd(OAc) , w/ PPh ; or Pd(PPh 3)4 as described in

-34-~




RR aZ R~AI \~-R MYNRPRORS, /, Ra~~/ RRNI \~---R
R4R PRR azZR3~Ar v-R, R&A NOR5 A (H Schene | Anot hef 8148128002

i nvol ves the synthesis of substituted indoles via an intranol ecul ar
cyclization of an aniline nitrogen onto a substituted al kyne as shown in
Scheme J. Typical approac'res utilize conmmercially avail able o-iodoaniline
-42 ~T8traledr2@02 eder.i lcft98/,e539 6T’ t h&seOrat eChedi atldd%r &4, 1372
unavai l abl e, the regioselective ortho iodination of aromatic am nes is used
t 0 genegaterthe iJleed 1ignter nedi ates(. J. Org. Chem 1996, 61, 5804). F or
exanpl e, | odophenyl internediates are treated with trinethylsilylacetyl ene

in the preseﬂ@%e%a%i%l?et ahy$heanthad 1UELs2QRERd HAMATIEHR &4 odi de,
to produce o alkynylanilines. See Het:érocycles, 1996, 43, 2471 and J.

Og. be treated with an arylboronic acid and a palladium catalyst
to provide arylindoles in large quantities ( Synlett 1994, 953).
A general review of Suzuki cross -couplings betwee n borcnic
acids and aryl halides can be found in Miyaura, N; Suzuki, A.

Chem. Rev. 1985, 95, 2457,

S

1 a KH, Et,0
b tert- BuLi, "78bC AB(OH), . PA(O) P
r .
(ArHet)Ar—-@ ¢ B(OR)3, then H" Br_m {OH)2 ) _ Ar—\-—\ l \
s - X
ﬁ 2 ArX or HetArX H aqueous base, solvent

Pd(0), aqueous base.
solvent

Scheme D

For example, treatment of the advanced intermediate indole
X with an aryl or heterocaryl boronic acid using Pd -mediated
coupling conditions provides the desired aryl and heteroaryl
indole product XI as shcown in scheme (E). In general the
uti1lity of this method is determined by the ease of synthesis
of advanced intermediates of type X and the commercial

availability of aryl and heterocaryl boronic acids.



Chern. 1997, 62, 6507. Fur ther el aboration of the o alkynylaniline to the
desired indole can be done by a copper nediated cyclization on:l & ‘Hgﬁf 2002
-induced am ne ring closure onto the al kyne functionality ( J.' - n

Che~m 1996, 39, 892) . Alternative nodifications have been nade in the a
cetyienic derivatives t~~ generate nore el aborate indole structures as
des”ribe~in J. ~~m. Soc. 1991, WB, 5659, Terra;'2A.cgirc:: Left.

1993, 24, 2823 and : hedrbr_é{eé(?) 19@ 34, 6471. Rediyction RO H Schene
J Those having ﬁkh INYANt he art Hec ze thg%__ﬁé SNarting materials
may be varied a 4 i 0 pr

onal STeps enp qxe e ounds
enconpassed by the present ®nvenPdEClasPBEkonst rat ed by tihe 6ol | owi ng
exanmpl es. In sone cases) T ot ect i cAMoNagesai n reactivgjfdﬁtfionalities may
be necessary to achieve sopgt of the above transformations. |QEgeneral, the
need for such protecting groups wll be apparent to those -43 18 J UL
2.002 skilled in the art of organi cssyatdesis as well as the conditions
necessary to attach and renove such groups. The disclosures in this
application of all articles and references, including patents, are
i ncorporated herein by reference. The preparation of the conmpounds of the
present invenhi aadis il Usthatad Hghhemanitine feldcewiorg examales.e whi ch
are not to be construed as Iimting the invention in scope or spirit tc the

speci fi enpr geedures aedneRPedids rdesqbinbed khet hemolxanplieuk, Bigparation
of 2-methyl-3-(4,5,7-trifluorobenzothi azol -2

example, the Stille reaction serves as a general method for the

synthesis of regiocontrolled substitution of indeole
intermediates as described by Farina, V.; Krishnamurthy, V;
Scott, W., Organic Reactions, 1998, 50, 1-652. Ag indicated in

the scheme below, the indole may serve as the organotin species

or ¢ nz ary: nalide. The srannyiindole (XII), where P 13 a
suitable protecting group such as [2 - (trimethyl)ethoxy]mrethyl
(SEM) or an alkyl subscituent, 13 treated withh a variety of

partners (i.e., vinyl/allylic halides, vinyl triflates,
aryl/heteroaryl halides and acyl halides) in the presence of a
PA(0) L, catalyst to provide the desired indoles (XII) ¢
Synnlett 1983, 771, Helv. Chim. Acta 1993, 76, 2356 and J. Org.
Chem. 1894, 59, 4250). Conversely, a haloindole (XIV) is
treated with a variety of tin reagents u nder Stille conditions
to provide the desired substituted indoles (XV) as described in

Heterocycles 1988, 27, 1585 and Synth. Comm 1992, 22, 1627).
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1)meth~j | -~ndole-I~l-acetic acid FF NS F CH3 N CH ,

2- Met hyl -3-(4,5,7-Trifl uorobenzot hi azol - 2-yl ) met hyl i ndol e- N- aﬂeﬂ I\&U/kCIZ@OZ
was prepared in a manner anal ogous to that set forth in Exanple 2, except 2
-met hyl i ndol e was used instead of 5 -chloroindole in step 1 : 178-1S0C, 1H
I\NT~IR (DNI SC -d~, 30G MHz) 8 7. 75 7.62 (n1 1 FD 7.45 (d, J = 9.0 Hz, 1
H, 7.39 (d, J = 9.0 Hz, J %x&% : 6.99 (t, J =9.0
Hz, 1 H, 5.00 (s, 2 mjsp74. H), 38Ls R%——H)' DRVS cal cd for

C, _~HI3F3N2Q2S: 390. G fouwd 301 0 (M + 1) +. Anal X d for -44 1~J
UL 2002 Cl9H13F3NZCOzS: %511 58.46; H, 3.36; N, 7. 1§$ ﬁ 8.21. F ound: C,
58.47; H 3.29, N, 7.12, 7S~ 8.18. Exanple 2: Preparation of
5-chloro-3-(4,5,7-Tri fl uorobenzot hi azol -2 1) met hyl -i ndol e-N-acetic Aeid F F
Nr 1i -s v FNOHD5-chloroindcle-3-acetonitrile A sol ution of aqueous

f or mal dehyde (37_ % 95 Ty, §6. uReSTReIPH Qb —~| Rl SN Ath-1 zme '=-0 ~ ,
J . 30 "Mv-, : ' / <, Jit ~Cir— E =81 ;led ~0 i 7C. ~

- Chl or-Ji nd: ~Ie ( 4. ~ 26H4 m ~ol ) was di ssol ved ™~n HOAc: Et OH m xture
(1:1, 40 nh) and added xzv XV

A general procedure for the synthesis of intermediate
compounds using amines of the formula NR «Rx2 (NR ;B; in the
scheme below) is given in scheme F below. In Scheme F, R , and
Ry; are the same or different and represent hydrogen, C 1-Cs

alkyl, or R¢ and Ry, together represent a group of the formula:

/\J\

(CHa),

CHZ)/

where J and each r is as defined above for formula I.

As shown in Scheme 7, nucleophilic substitution of X (X is
halcgen, preferably fluorine) in an aromatic system is a method
often used to substitute aromatic rin gs with amine and ether
functionalities. Both 4 - and 5 - fluoro -2-nitrctcluene are
sufficiently activated to undergo substitution with amines in
the presence of K ;C0; in a polar aprotic solvent such asg, for
example, DMSO as descriked in J. Med. Chemn. 1983, 36, 2716.
The Leimgruber -Batcho two-step method is a general process for
the construction of the indole ring system from the appropriate

o-nitrotcluene. This reaction inveolves the condensaticn of an



dropwi se to the reactio:: mxture. After stirring at t:~is tenperature &or
2 h, the mxture was al lowed to warmto roomtenperature ar goJUL
overnight. The m xture was added to a sat'd soli_itior of Na

NaOH was added until the pH was between 9-10. The resulting m xture mas
extracted with CH 2Cl12 (3X). The organics were conbi ned and washed with a
sat'a ay-nNeghtoduied aieh MIS®, n-dfinktaredoamndmidrcanmeahyd o vaetualt o
give 4.65 g (85% of 5 -chloro-3-[(dinmethylam no)nmethyl] indole as a yell ow

powder . £\ § BQUK Egr thédQéEh%bC@bemzaﬁ1oﬁhhﬁa@vBEﬁdltabﬂlaylcaumdﬁmhmtqhyl ]
i ndole (4.65 g, 4 mmol ) was dissolved in dinmethylformam de (80 nL) at

roo”‘tegﬁgﬁaégrﬁyﬁkBBeh4éver b 8ad1HakuR002tstliveti Bg. ZhyHORCS awas added KCN
(2.18 g, 33.5 mdDl) in HzO (10 nL). The m xture was warned to 140 C and

sti ”edﬁéé’ér}éeﬁ 1H QuNBB 2 ngdeﬁ gnd £hg X! UfieaBsr exf raci @amin t hrdt OAC

(2X). e organlcs were conbi ned and washed with sat'd brine, dried over

MySO-, ter a ncenRtr \Y; Les due-wa g@hytgeqhny
Si Oz flas% thsgﬂa gphsﬂ(3§%§gHep?a%§BQEF€§E%t€O glveC gg g (63% of 5

o e e L A

(s, 2 H, 5-chloro-3 (4 5 7- trlfluorobenzothlagol 2- yl)nethyl-lnsole N
acetic acid

D
5- chlor?éffii SFV\ﬁfﬁfkﬂmnober zot hi azol - 2- ¥$&y££ 4 Midoi e- : T-acetlc acid

was p_r d in_a manner anal cgdu hat set_rorcn ij},: Bx NQ
(steps | NO, EXGRE @ -C ~Iorcwﬁ‘c;ole 3ac nitril a .:vHg u ed i Tatead
cf 3-indolyl 8eton|tr||e i ~L st . NpP218 8 C, 1H T Re - do,
300 Mz) . ~. 737. 6a(m 1f-i), 7 53(d J=1.8H, 1H

7.51 (s, 1H , 7.45(d, J - 9.0 H, 1H , 7.14 (dd, J1 - 9. 0, Jz =24
H, ~H , 5. 04 (s, 2H H,4p66(S, 2 H) :LRMS calcd for CL8HL~F3NzO-SCL
£ 410.0; found 411 .0(M +1) FloAQROALCAl ~~d for Cl~HI~F3N20~SCl: C, 52.63; H,

2, 45; N, 6.82;S, 7. 8I round: 5€psh2. 56; H, 2. 1@ S, 7.72. Exanple 3:
Preparation of 3-(4,5,7- Tr|fluorobenzgzn1azom—2 yI mebhvl insol e-Nacetic
Acid -46 or Zn/HOAc Rz N
H
A
Scheme F

A general procedure for the synthesis of intermediate
compounds wherein R is an aromatic, heterocaromatic or alkyl
group is indicated in Schewme G below. As previously described,
nucleophilic substitution of halogen, preferably fluorine, in
an aromatic system is a method often used to substitute
aromatic rings with amine and ether functionalities. Both 4 -
and 5 -fluoro-2-nitrotoluene are sufficiently acti vated enough
to undergo substitution with alcohols or phenols in the
presence of K ;CO; in a polar aprotic solvent such as DMSO. A
similar system using KOH and phenol is described in J. Med.

Chem. 1994, 37, 1955. Alternatively, solid -liquid phase
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18 J UL 2002 FF1FHO 2,3,5,6-Tetrafl uoroacetanilide: A solution of
2,3,5,6 -tetrofluorcaniline (200 g, 1.21 nol) in anhydrous dj

m., 1.27 nol) wa s treated with acetic anhydride (120 ni, 1%$ h'l)lpf- gﬂ@?
heated to 120 C for 2 h. After cooling to roomtenperature, the solution
was poured into ice-cold water (SCO rr~L). The resulting precipitate was
filteredradsfsal vedtahyeihyl(PACEt akehedri Bdvavereh)88ed~fof Pirepred and
concentrated. The solid material was washed with ~fleLd:.c.3n~ (')~~~

~i Il _, ~id¥Termediltiey'ettrertz0 QI ItHi'se tFpe3as descrhitdgdfiuor caerttaniddnge. as a
~r~hite cr~~sta:.line solid (2GB g 823) : nmp 136-137 ''C, Rf 0.48 (50 ~

et hyl a@gbgte 268 manﬁﬂe apprd N\/E:éws@bgtltu%g MHZ) - vt thébt sl s, 1
~1i) , D87 -7 .74 (m I—B) E%09 (s, . Anal . Calcd for CgHSF.~NO

C, 46'38anH h%P4%e NonSre EedFQ%nghg a%%f%%g%?tézfﬁaOﬂg B G8ie

2,3,5, 6-Tetrafl uorothi oacetanili ried, 4-necked 5,000 nL

round- bﬁ%&gﬁgggf#aglé Was, %%I’kﬁ‘l Pt PR xg@%rgqbb%&ent asul fide (198 g,

0.45 no uted Wt h anhydfous benz m., 0.34 bl). 2,3.5,6
tetrafl uoroacetanilide (185 g, 0.89 nol) was added in one portion and the
bright yell ow suspension was heated to a gentle reflux for 3 h. The
solution was cooled to 0 C and filtered. Th@ insol uble material was washed
W th ether (2 x 250 nL) and -47

|
e e N
\©\/ _ROH, K,C0, g Meo)\OMe, DME R NN
DMSO, so° -
N
H

.0
*Rm
. N
H

~
\z

Reduction

n
@]
-
b
3
o

The preparation of intermediate aikoxy indole compounds
wherein R is C 1~Cs; alkyl is outlined in Scheme H below.
Commercially available nitrophenols can be alkylated under mild
conditicns with a base such as, for example, K,C0; or Cs,;CC;, in
a polar aprotic solvent, e.g. CH 3CN, with a variety of
suitable alkyl halides. See Synth. Comm. 1995, 25, 1367. The

alkoxy o-nitrotoluene can then be converted to the de sired

indole as described above.

\N/

I
a 1. CspC03, CHCN = MGOAOMG DMF = ™ N\
HO\| > RO+ | » RO+ |
NO;  2.RX SN0, )y N0
N
H

2
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~i BJ UL 2~~~ the conbined filtrate was extracted with 10% aq. VaOH (750
m., 500 nL). After cooling the agqueous layer to 0 C, it was \(,:\E?efdﬂl_u_yz 02
acidified with cone. HJ (pH 2-3). The precipitated product col'l ected
by filtration and washed with water (500 nmiL). The yell ow orange nateri al
was disolved in ethyl acetate (I,000 nL), dried over MgSO ~ and acti vated
charcoal (3 g), filtered throggfucgoshort pad of silica (50 g), ar_d
concentrated. The resulting_solid was,tritur ith heptane (500 nL) and
filtered to give 2,3,5,6 tetrafl uorothi 0aB€f@ani ﬂ (174.9 g, 88%: np: 103
-104C, Rt 0.67 (50~ ethyl acetate in heptar~e)”; {H NVR (DVBO-do, 300 MHz)
8 11.20 (s, 1 H , 800 -7. 8 (m 1 H , 2 .66 (s, 3 H . Anal. Calcd for
C~H-F.,NS: C, 43.05; H 2.20"; V, H£428e pound C, ~~3.1~; T_, 2.2~ Vii,
0.1~~. 4, 5, 7-Trifluoro-2-netr:~, stper=zothi azole. A flane-dried 5, GO0 niL
rcund -bottoned flask eq~, ~i pped with over-head stirrer was charged with
sodi um hydride (15.9 g, 0.66 nol) and diluted wth anhydrous tol uene (3,000
mL, 0.2 hl)., .The suspension 0 apgd treatgd with 2, 35,6
tetrafl uor ot%%%%%?%{rz‘l’%s\t’ié f%% %}Qg%{?g%é n%?) &F% one porti o‘ﬁ. The sofu?i on
was warmed.to ropomtenperature ove.r hep_h d o argent et efl-ux.
After W n?n%i]g%tjh‘?/l o?%%%ﬁ%gfigoh%i%r(\?\%éggearg?{:ﬁl?/ added and the
mxture was stirred for an_additiopal : oLugi s coaled. te,0 C
and added"$ o TEeS vidlt r‘X“fZTbO?) ﬂ??tﬁ%g%%;l%%—?lg f\/v{%é'l}legtgrzzglgt’ed \%Il“t rg?ve?/h yl
acetate (1,500 and washe ith sat'd. agq. 0 ) ani c
— ayer V%ée%%%g%‘%%\ eyt bnﬁ?g‘ﬁ\é\%_s?c%ﬂ‘ntaeal% ?g@gaé}vglggﬁi bugp%ggz‘g
hept ane, and successively crashed ~rrith water Q0 .sat.’. ag,.. Nad
(1,000 Ht)SH#REE of ganTiJ%Y‘P%y% 13 yakhy ieﬁﬁbv%’?gﬁféﬁbﬂ% %Eg?egéﬁg%dgs
concentrated to_give 4,5,7 -trif]uoro- Zn?t hyl benzot hi azgi{emégl 6. gfg, 96%
as a |iyHElvrbom 2ot aouRipd witloa aRy L 03B ¢ 3006 &P Hy F*alBt Gtein
heptane); 1H NVR (DMBQd6, 300 MHz) b 7.76-7.67 (m..1 H, 2.87 (s, 3 H; .
Anal . Gfedv3oinTale rINs: W }147.k2“9>,wm,t01.t9§%ser19@161.?? 189 A Found C
47.56; H, 2.07; N, 6.82; S, 15.59. 2-Am no-3,4,6-trjfluorothi oghenol
Hydr ochimelgde ROEBREEPBNOGT231d PhipFiEfuoR x99 nBPRYPBEAZSE AfHzol e (25. C
g, 123 mmol) in ethylene glycol (31C nL, G 4 N1 nd 30% aq.. NaOH (310 ni,
2&?5 % gﬁg

0.4 M) cowpbidegassdanisi AYCE APt Foden SFEER T B Heat e 1% allfent i e
refl~;x (125 € fcr 3 h. The solut:~cn ~~~as C'volE d ~. ~ ~~ "~C~ and
ai ~~~I rk, zevgswypf 3sush; mephad, cgncherfound ip Bgdangziy. ofu ml) . The

soluticr~ eras e.-ttracted with ether ~, ?5C nL) and washed wi th water (200
nL) . Theiorgahte PAy&ephadedfradhevér Na2B8DrinpprteYedland Yeeated<with
2,2 -di-tert-butyl-4net hyl phenol (G 135 g, 0.5 nol % . After concentrating
to dryness4.thBocrude pradpieswas whesel ¢edsi B BRRYAPHEs AfetiFadol (200 nL)
and treated with an HO solution in 1,4 -dioxane (37 nL, 4 N,_ 248 mol).
The ressbhbsngtotxtiubenwashtéonoénat pat baneoxdeyness Lher tRGrANEa Riteh

i sopropyl ether (100 nL) and filtered to give 2 , .

- am no- 8n4dé- bri thuoratHeophenbe hydioechPoinde £ig. 3rgrar3®y radda |ight
brown solid that wa s used without further purification. nip. 121 -124 C, R
0. 43 (30%eephyk acethteei hyhept afiehetAnakclEalfodmios CegRSCPRINSTreC, 33. 42;
H 2.34; N, 6.50; S, 14.87. Found C, 33.45; H, 2.27; N, 6.48; S, 14.96.
49 descibel 200Ry3acyaponet hyk- aidol eF.NMaxcbt i@ragei d19ELhyB4ESt B
Under an atnosphere of nitrogen, a solution of 3 -indolyl acetonitrile
(25.0 grnlBQarEBbh,i RHEr ¥ a2eekonikr bked( 230 bk, cOndeMredas o reatrddrw t-h
sodi um hydride (95~, 4.2 g, 168 mol) and stirred for 30 mn. Ethyl

br omdacgi-abeomdhed . ki92n8MahY Wasdadded Witk uepwicpdimamndrikever 10 min
and the solution waS stirred at roorn tenperature for 16 h. After

concent £ gt 0g;Wadet s educed,presaYESnehbesr esUbkbagceeshdueonasodi ssol ved
in ethyl acetate and washed ~aith sat'd. aa. NaCl . The organic extracts

vere drigd Qyel M acklil el ed and sGaneanly drethe tHIAL MUl RIGUCt: Has
recrystalize rom heptane and et:nyl acCe~ate to give the target conpound
as a_whl crysr. al ki L hd (1 90« iAW+ L R a9 130~ eth~rl
acet atecﬁgoﬁé’pr gﬁ% Ibr{&ﬁ\oﬁﬂ%}:ﬂ]& %Dﬁlgggé :gw?, l~u(5l MFG) ;'l. 59 (d_I, ,J. - i
. 8 Hz, J= _ 1 ~. : 7. 8o d dd, Jl o 5 =70, . ke, _H
7.36 PP 7 ie*:,mﬂefgrd(rb%t%' :1#?% e’ 151{3?3 %?T}ok‘%%e‘t;},z'\] 25 PSrPEY 17 H)
512 (s, 2 H , 4.14 (q, J =7.2 H, 2 H , 4.06, (s, 2 H , 1.2G (t, -
2 H, 3H ;) ,; LRMStalc d for CI.,1-|£ ~N20z : 242 . 3 ; found 243 . C
+ 1) +. Anal. Calcd for C 1.~H1,~N~Oz-:—%,——69.49; H 5.82; N, 11.56. Foun
C, 69.39; H 5.89; N 11.59.
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3-(4,5,7-trifluorobenzot hiazol - 2-vl ) net hvl -i ndol e-N-acetic acid, Ethyl
Ester: Under a nitrogerL atnosphere, a solution of 3
-acetonitrile-indole-Nacetic acid, ethyl ester (11.0 g, 45fh8nhuég quz
anhydrous ethanol (90 nL, 0.5 M was treated with 2

-am no-3, 4, 6-trifluorothiophenol hydrochloride (12.7 g, S9.0 mmol) and
heat ed Ro’a G8ATRESAEPRUXIPOR. 1650, $Fi%r RYRENMLNY OR OBREt BAPEEAPTr e, t he
sol ution was -50 ~I ~J UL 2002 concentrated under reduced pressure,

di | ut edcanthtapygl idc et giereand ywadteed anistehpu@ ddCh anobtsatt ithg agroNaGhay The
organic |l ayer was dried over MgSO. ~, filtered and concentrat ed.

Puri fi chei orgby rglel.C (I10-i50@ letchyindeoettatoad ithatefttemesp3i fld nmde A 50F mi n)
to give 3 -(4,5,7-trifluorobenzothiazol -2-yl)nethyl -indol e-Nacetic acid,

et hyl esteps(6s6dg,in36he aynahshiitse depesida lomehsolgad:t inu 1 exlaidplE RS
0.41 (30% ethyl acetate in rleptane); 1H NVR (DVSO d6, 300 MHz) ~ 7.74-7.
66 (m hekbihg, prebbred,. JP=mdy8 ddprekedt H,7246-CS0H1 M)}-COOZ1loAR( diky1= 8.1
Hz, 1 H , 7 .15 (br t, J =59 Hz, 1 H , 7.04 (brt, .. T=7.8Hz, 1 H ,
5.14, spr2aHpimpdedSbrosecZiby, gfold (hatd can/ b2 Memdded) at BMBgal cd for
CLoH, ; F3NzO~-S: 4(4. 4; found 405.0 (M+ 1) +. A nal. Calcd for C-, ~Hi;
F3NzO-Sst £3e58£4@heHs3nthé; siN . 6.183Fn Such BB .pFask (g SProup2is usedd - 7

21 ra, ,. . 9?2, s, a. o=. 3- (4, 5 7-trifluorobenzothiazol-2yl) nethyl
i rdol e-thé-acetderAaCHHOUP 8@hULEONNEtoEI:¥8d3near the end of the
-(4,5,7-trifluorobenzot hi azol -2yl )net hj | -indol e-N-acetic acid, ethyl ester

(5.91 gsyAdnSsiBOakrbR in2- dl%@@%ﬁh@e{@ 630 Mo 50mB1 M WasiceROkedrt 0 O C
and treated with ag. NaOH (1.25 mr~, 73.1 muol) ir: a dropw-se nanner

aver 15 mipoqhbtay the addihi-on was gggpg%@aatrh%os%ws' o asgtirred for
an additiona 1 30 min, acidified to pH 3 HCl, and concerntrated
under rggygggbgaessure The residue was dlssolved in ethyl acetate (200 niL)
and washed with sat'd. ag. NaCl (30 nlL). The organic extract was dried over
Na2S0~, filtered and concentrated. The resu Iting material was stirred as a
supension in heptane, filtered and dried to give -51 18 J UL 2002
3-(4,5,7-trifluorobenzot hi azol -2-yl ) net hyl -i ndol e-N-acetic acid (5.38 g,
98% as a pale yellow solid: nmp 177 -178 C, Rf 0.44 (20% et hanol in

di chl oronet hane) ; 1H NVR (DMSO -d6, 300 MHz) 8 7.74-7.65 (m 1 H), 7.53
(d, J =7.5Hz, 1 H, 7.46 (s, 1 H, 57.40 (d, J =8.1 Hz, 1 H, 7.15 (b
t, J =6.9H, 1 H, 703 (bt, J =7.2Hz, 1 H, 503¢(s, 2 H, 4.65 (s, 2
H); LRMS calcd for C18H11F3NzO2S: 376.4; found 375.0 (M- 1) -. Anal. Calcd
for CGeHiF3NaOaS : C, 57 . 44 ; H 2. 95 ; N 7. 44 ; S 8 . 52 . Found
C, 57.58; H 2.99; N, 7.38;, S, 8.51. 10 Exanple 4: Preparation of

5-nmet hyl -3-(4,5,7-trifl uorobenzot hi azol - 2yl ) net hyl -i ndol e-N-acetic acid F F
HF
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OH 15 5-Methyl -3-(4,5,7-trifluorobenzot hi azol -2-yl ) net hyl indol e- N-acetlc
Acid was prepared in a nmanner analogous to that set forth in S)ﬁ ![jq_
except 5 -nethylindole was used instead of 5-chloroindole in step np 131
-133 G 1H NWR (DMSO -ds, 300 MHz) b 7.73-7.62 (m 1 H), 7.39 (s, 1 H),
7.30 (s, 1 H, 20 7.27 (d, J =9.0 Hz, 1 H , 6. 96 (dd, J1 = 9.0 Hz, J2 =
2 .4 H, 1 H, 498 (s, 2H, 4.60 (s, 2 H, 2.32 (s, 3 H; LRMS cal cdrfpor
CL9HL3F3Nz 2 S: 390cp found 391.0 (M + 1) +4 Anal. Calcd for -52 Oﬁ a
58) 36;

~ 2002 C19H]R3 202S: C 58 46; H, 3R36?a N y7.18; S, 8.21. RF(RJ: d:. ,C

H 3.30g N, @ 19" Sor8 Exarrphq 5:725 i on of N

7- met hyl = |ﬂ0d396%@“¥ | ) me hyI-lndgk ic acid

7- Met hyl - 'i Huoroben?ot hi § v met AyT T ndol Re Acid
was prefd rranr?érH%lﬁa'RDgoBs to that set forth i R4EX rrplg 2, except 7

-met hyl i ndolRs was used instead 10 of Rs- ctl oroindol e in st efs1: rrp 216 -218
ClHNI\/R( O -d6, 300 MHz) 8 7.73-7.63 (m 1H), 7.36-7.32 (m 2 H,
6.92-6. 88 19REC(A/CL7 (s, 2 H), 4.6 I;\:/%gs 2 H, 2.55 (s, 3 H; LRV calcd
for C19H13F N2§2&,N390. 0; found 391.0 + 1) +. Anal. Calcd for
C19H13F3NZO4S3) @ci58. 46; H, 3.36; N, 7¥18; S, 8.21. Found: C, 15 58.37; H,
3.37; N 7.11;, S, 8. 13 Exanpl e 6: Preparation of

6-chl oro-3-(4,5,7-trifluorobenzot hi azol - 2y| ) met hyl -i ndol e-N-acetic acid

R1o
R Ra O NR A R S \ “/~
2 gA a
3
N—R,
Ry Ry N '
R, P
e ,RQ
,//j?
NN
/ /
S
R3
R4
Ry
R
R2 -7 Ro Ra Zz
) R1 > N R1
Ry N R4 NCo
R5 P R5 A
OH
Scheme I

Another strategy involves the synthesis of substituted
indoles via an intramolecular cyclization of an aniline
nitrogen onto a substituted alkyne as shown in Scheme J.

Typical approaches utilize commercially available o-icdoaniline
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20 6-Chloro-3-(4,5,7-trifluorobenzot hi azol -2-yl)methyl indol e-Nacetic Aﬁ;zd
was prepared in a manner analogous to that set forth in Exanpl 8QJEkaB

6- chl orol i ndol e was used instead of 5-chloroindole in step 1: 194 -195C;
1H NVR (DMSO -d6, 300 MHz) 8 7.73-7.63 (m 1 H), 7.50 (d, J:84Hz, 1H,
7.46 25 7.42 (m 2 H), 7.00 (dd, J1 =8.4 Hz, J2 =21t 1H), 4.76 (s, 2
H , 4. é2rigatavep.. HRNB chlkse foteCmEgHpORENRLZSCRavALd.ables3he 18 J U L
2002 found 411.0 (M + 1) +. Analysis calculated for C 18HL~F3NzOzSCl : C,
52.63: Heg20851eNEiFe82rtdo 18l naEdwmd ofCarsmaBic Hmnines INUBI 40 S,
7.69. Exanple 7: Preparation of

5- benzyyexryrdte4 Lbe7 requfilredr doerzothiiazel -2 yi.) metdhy|CGhamdol elBB6acetiic aci d
Il FF N~ F NOH5- Benzyloxy 3-(4,5,7-trifluorobenzot hiazoi-2-yl)net hy=
lil:~d €sba)- aCkai@x&w@]En 'TohdphreryB-paiterdedidt es ldwes | efated with
ai:d.i~~~i~t'~ t(laL set Forth in Exanple 2, except ~ -bnzyl oxyir~dole
was usedrinstBadsoflySacehkoeaiendel €hien pstepnte B LO'Fal da3ilystldmulaR
(D~ISGd~, 300 M-iz) d7. 73 -7.55 (m 1 H 7.40 -7. 30 (m 3 H ;

Cu(Il) source, such as cupric iodide, to produce o -

alkynylanilines. See Heterocycles, 19386, 43, 2471 and J. Org.
Chem. 1997, 62, 6507. Fur ther elaboration of the o -
alkynylaniline to the desired indole can be done by a copper -
mediated cyclization or a base -induced amine ring closure onto
the alkyne functionality J. Med. Chem. 1996, 39, 892).
Alternative modifications have b§en made 1n the a cetylenic
derivatives to generate more elaborate indole structures as
described in J. Am. Chem. Soc. 1991, 113, 6639, Tetranedron
Lett. 19%3, 24, 2823 and Tetrahedron Lett. 1993, 34, 6471,

Reduction

\J

=
\ 7
IZ_ -

RO

Scheme J

Those having skill in the art will recognize that the
starting materials may be varied and additional steps employed
to produce compounds encompassed by the present invention, as
demonstrated by the following examples. In some cases,
protection of certain reactive functionalities may be necessary
to achieve some of the above transformations. In general, the

need for such protecting groups will be apparent to those
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7.28-7.10 (m 4 H , 7.10 (d, J =2.4H, 1 H , 6.87-6.80 (m 1 , 5.05
(s, 2 H, 495 (s, 2 H, 457 (s 2 H; LRV calcd for CZSHL; F z

482.0; found 483.0 (:~I + 1)+. Exanple 8: Preparation of qqm ?002
6-fluoro-3-(4,5,7-trifluorobenzothiazol -2 1)nethyl-indol e-Nacetic acid
6-fluoro-3-(4,5,7-trifluorobenzothi azol -2-yl)net hyl indole-Nacetic Acid
was prepaiaddd iam narenerrtand egals i datheshid asl8ella as 2002 set forth in
Exanpl e 2, except 6 -fluoroindole was used instead of 5-chloroindole in
step 1. cpdd@ i@n203IEcebd MR HDMBQ 2cif,ardD G Mdr)e But Irowgs.(m 1 H)
7.53 (dd, J1 =84 Hz, J~=3 .3 Hz, 1 H , 7.44 (s, 1 H , 7. 34 (dd, JI
10. 5 Hz, J27mR2.dAddoshirdds i6.893 s & i(dat ibHof fHillkdisicledand 4. 64
(s, 2 H ; LRblS calcd for CzeH cF 4Nz~zS:. 394.0; found 395 (M + 1)
Exanpl e 1@ PeeRaligt 1101t 10fd i9rdf |pa!tQ=!r£t's3 (e iddrgdredrerbenzaihi azpl -
l)rrethyl-lndole N-acetic acid FF F -S/ ~ ~ F OH 5-Eluoro-3- (4,

S, ' 7- ~r kHlruei@henzot rl | aZOLl-2-yi ) r;letrlyl indole-ld-acetic Acid was
prepared in a nmanner anal ogous to that set forth in Exanple 2, exce pt

5--fl uoroi ndate \ﬁﬁr% tead 1 i erd r&ptow%é rﬂ)l’%t%tl L R k93 | 95C;
lHNIVR(DIVBO ds, P~IHz) c7765(m 1H , 1 (s, 1 H , 7.42 (br
dd, J~ 34 1@.1'[1%11:1%&8‘61 AFu%t}ﬂ%r :L) the YEo:iﬁMrngd%xaMplesg, whidh, e 1k 4
Hz, H), 7. .96 (m 3(s, 2 H, 462 (s, 2'H; LRwW

to be construed as llmltlng the invention in scope or spirit to

the specific procedures and compounds described in them.

Example 1:

Preparation of 2-methyl-3-(4,5,7-triflucrobenzothiazol-2-

v1l)methyl-indole-N-acetic acid

F
N
/
s
N—CHs

e

OH

F

2-Methyl-3-(4,5,7-Triflucrobenzothiazol-2-yl)methyl-
indole-N-acetic Acid was prepared in a manner analogous to that
set forth in Example 2, except 2 -methylindole was used instead
of 5-chloroindole in step 1: 178-180°C; 'H NMR (DMSC-d¢, 300
MHz) & 7.75-7.62 (m, 1 H), 7.45 (4, J = 9.0 Hz, 1 H), 7.39 (4,
J = 9.0 Hz, 1 H), 7.08 (t, J =9 Hz, 1L H), 6.99 (t, J = 9.0 Hz,
1 H), 5.00 (¢, 2 H), 4.60 (s, 2 H), 2.38 (s, 3 H); LRMS calcd

for CisH13F3N;0,8: 390.0; found 391.0 (M + 1) *. Anal. Calcd for
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calcd for CgH OF~N202S : 394 . 0; found 395 (M+ 1) . -55 18 J UL 2002
Exanpl e 10: Preparation of 6-nmethyl-3-(4,5,7-trifluorobenzoth @zo

1) net hyl -i ndol e-N-acetic acid hlﬁ JUE 2002
6- met hyl -3- (4,5, 7-trifluorobenzot hi azol -2-yl ) nmethyl indole-Nacetic Acld
was prepared in _a manner anal ogous to that_set forth in anple 2 except 6
- met hy| redot eNala® used PP -4t eald’ of - 5% clit of of RdoPe Pnzétsﬁ n841¢.213-~,
R f0.50 (10~ nethanol in dlehloronethar~e) ; 1~ NWR (DNBC)d,, 300 MHz) ~ :
~ . 727.88; & i 18H) 3-2937N¢d7- 320 Po18H28 H), 7.35 (s, 1 H), 7.18 (s, 1 H),
6.85(d,J84Hz 1 H, 508 (s, 2 H, 4.60 (s, 2 H , 2.37is, 3 H .

Exanmple 11: ~Cep~rd~ .1Gr OL <- ~

r' ~T'|~~Li~L"'~~""'"?="}: VW be~"1Z2~W"'13Z".ii-Gyl ,l;i.~d r' - _--- - - Y
i ndol e-nT-acetic Acid 3 - ( 5 - tFrampleio? oet hyl benzot hi azol -2 -y 1)
met hyrl- indol e-~Tacetic Acid ~Aras prepared in a manner anal ogous to

t hat set fbBréharatEranpfes3chiveps3s (475, 7efceftluprobenzothiazol-2-

-am no-4(trifluoromethyl)-ber~zer~ethioi hydrochl oride was used instead of

2-am no-3,4,0' -trifl uoroth)impgtieno] idikreocd aredec izicsdep 6: np 233 -234 C

1H NWVR ( DMBO-do, 300 M—lz) SS 29 (s, 1H) , 8. 19 (br d, J =8.1 Hz, 1 H),

7.68 (br d, J—90Hz ,749(br R = 6. 9 Hz, 1H , 7.41 (s, 1 H)
, 7.38 (br d, J = 8.4 ,7I2(brt 6.9 Hz, 1 H), 7.00 (br t, J
=6.9 Hz, 1 H, 5.01 s, H, 4.60 ( .56 18 J UL 2002

OH

5-chloroindcle-3~acetonitrile

A soluticn of agqueous formaldehyde (37%, 2.95 mL, 66.0
mmol) ard diwathylamine 740z, 3.30 oL, 65.0 mmol) in 2¢ mL E-QU
was cooled to 0°C. 5 -Chloroindole ( 4.0 g, 26.4 mrol} was
dissolved 1n a HOAc:EtOH mixture (1:1, 40 mL) and added

ropwise to the reaction mixture. After stirring at this
temperature for 2 h, the mixture was al lowed to warm to room
temperature and stir overnight. The mixture was added to a
sat’d solution of NaHCO ;. 1 N NaOH was added until the pH was
between 9-10. The resulting mixture was extracted with CH ,Cl,
(3X) . The organics were combined and washed with a sat’d ac.
NaCl, dried over MgSO 4, filtered and concentrated in vacuo to
give 4.65 g (85%) of 5 -chloro-3-{(dimethylamino)methyl] indole
as a yellow powder. Without further purification, 5 -chloro-3-
[ (dimethylamino)methyl] indocle (4.65 g, 22.4 mmol) was
dissolved in dimethylformamide (80 mL) at room temperature with
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Exanpl e 12: Preparation of

S-Met hyl - 3-(5-Tri fl uoronet hyl benzot hi azol - 2yl ) met hyl - i ndol e a

5- Met hyl - 3-(5-trifluoronet hyl benzot hi azol - 2-yl ) met hyl i ndol akémm
was prepared in a manner anal ogous to that set forth in Exanple 2, except 5
-nmet hyl i ndol e was used instead of 5-chloroindole in step 1 and) 2

- anmi no- 4t{rrifiguor Grethys) besz edelelki ICNhy(@r.aéhlgor i3de Scvas llsed it gdd of 2
-am no- 3, 4, 6trifluorothi ophenol hydrochloride ~.n step 2 (Exa nple 3, step
6) : npmRA8 TR49Gixinrk NER (BvBOddto 3@0 VICHzanhdcSt8.r22d forl 1M) h. & .20 (d,
J=84H, 1H, 7.68(d, J =84H, 1 H, 7.3~ (s, 1 H , 7.27 (s, 1 H

, 7.25 yds ddée8. dnbzthe Hixtue9wasdexirac8el WALhl EHOAe, (2X96 (The 2 H),
4.57 (s, 2 H, 2.31) (s, 3 H; LR~IS calcd foY Cz,~H ; c3N~0~S: ; found 405
; ~~l -rotjaniExanpke I3nmcPhedasati @asbkd with sat’d brine, dried over
3-(3-nitrophenyl)nethyl -indole-rl-acetic acid Oz OH Preparation of

i ndol e-Myaoget | £1 aedfed edhy | cost it Lides an af nespher.e ok &ietsﬁ@gl%nwa@
solution of indole (15.0 g, 128 nmol) in dry acetonitrile (300 n., 0.4 M

was tr ﬂﬂfme&hb§0§h0q1EYGéhd@hE85§to§r§P (353, nﬁabka@ed sliohked Bor 30
m n. Ethyl bronmpacetate (17.0 niL, 153 nmol) mas added - ~ ~ ~~L 2002

in a dropwse, @@nger6@¥¢r0$05n1n a@ﬁlébslﬁebyéL9naMe§oﬁat£5ed a“rf@@m
tenperature for . After concentrating under reduced pressure t he

resultl sj;du ssaf ved in hyl ac d washed, w at'd. ag.
Qﬁ% gr%%nﬁ%ﬂgjggabtgséEre dr%%d dver?RU 23 ’Ipeggd fi
concentrated The crude product was purified b Flash col um chr
omat ogrAph¥ (B0% efhy! 7 agéta@e n=héepfahe): lR@% 25-?ﬁ0§5etﬁyﬂ acetate in
h2pt ane) 1H NWR %DNBC)dG 300 MHz) b 7.53 (d, J 6.3 Hz, 1 H , 7.38 -7.31
(m 2 H-chione-$hk445, J-eryfduppobgnpgpt hizzg?- 2bwﬁmenh¥1712aﬂie ¥-H),
6.45-6.43 (m 1 kD 5.10 (s, 2 H, 4.12 (q, J = 7.2 Hz, 2 H , 1.19 (t, J =
7.2 Ft,aQE¢ﬂC.a¢¢@paration of 3-(3- nltrophenvl)nethyl-lndoIe-N—acetic aci d,

ethyl ester In-~ole-c T-acetic acid, ethl-1 ester ( 0.3~~~~~ ~g, 2.5~
n~.rr~olv was-disendb-veddin, v; tnlfaLoxahenesthtyzaﬂ Poyi)metbyperatl.re
Wt~~ stirring. To th is 50|ut| was added Ag ZC03/c elite (50 o by

wei ght , 11 d&00- §; a@eQiomat)d Fhe nrxbmtejmms avaaneek &0a96Goandtbatntai ned
overnight. H 20 was added to the reaction m xture foll owed by extracted

w th EtAc {2x)h TheEragabécs \ierecgonbi nad  ardcwashed-whibraigabld-brine
solution, dried over MJSO~, filtered and concentrated in vacuo . The

resi dueanaisoplrt fledvby S:02 fhasbaghsonmat ogaaphy &3:z2oHeptane: ikt ©Ae) to
give 180 ng (22% as a pale yellowoil. 1H NVR (DVSO -d~, 300 MHz) 8 8.10
(s, 1H)5: 8.02 (83 -1s® &t He, nkrH(DMST.-&R, (dpoImAZT. 22 He, 74-H)ga 7(H9-177. 57
(m 1H, 7.46-7.39 (m 1 H, 7.33 (d, J =8.1Hz, 1 H, 7.20 (s, 1 H,
7.13-6.189, (Ms2 Hi, 5.961(8,H2, 1 H), 7.51 (s, 1 H), 7.45 (d, J = 9.0

Hz, 1 H}), 7.4 {dd, J, = 9.0, J, = 2.4 Hz, 1 H), 5.04 (s, 2 H),
4.65 (S, 2 H) ; LRMS calcd for C13H10F3N20 SCl: 4100, found 411.0
([VI + l) ", Anal. Calcd for C18H10F3N202SC11 C, 5263,‘ H, 245,‘ N,

6.82; 5§, 7.81. Found: C, 52.56; H, 2.40, N, .71, 8, 7.72.

(02

Example 3:

Preparation of 3-(4,5,7-Trifluorobenzothiazol-2-yl)methyl-

indole-N-acetic Acid
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-58 H , 419 (s, 2 H , 4. 13 (q, J =7.2 H, 2 H , 1.18 (t, J =

Hz, 3 H . Preparation of 3-(3-nitrophenyl)nethyl-indol e- N-aceagggjtu? 002
3-(3-Nitrophenyl) et hyl -i ndol e-N-acetic Acid, ethyl ester (C 1 !2
mmol ) was dissolved in THF: EtOH (1:4, 5 nL) at roomtenperature with
stirring. The m xture was cooled to CC and treated with IN NaOH (1.55 ni,
1.6 mol ). The m xt wevms&lmmdtoshreugmstemmmﬂwefor2h 1
N HO was added and the m xture extract ptly Et OAc (2X). The organics

wer e conbi ned and washed ~it~; a sat'd ol ution, dried Over MySO-,
filtered and concentrated in vacuo . ue was trlturated wth

hept ane and vacuum - filtered ept ane was' nirgs to give 110 ng
(69 ~) the desired conpound as t c~Wde T . 1,~~ 10 3 -

LU~ """"~: :(~TA~T!, ~i~i~-c>CN, 3~ Jr'::; Z1 811 (s, 1 H ,
8.03 (d, ~T = 8.1 Hz, 1 H , i1.75 (d, . 1 Hz, 1 H), 7.53 (t, J =8.1
Hz, 1 H, 7.45(d, J =6.1 H, 1 H, 7g 33 (d, J =8.4Hz, 1 H , 7 .20
(s, 1 H , 7. 12 (t, ~T=7. ~Hz, 1 H , 6.97 (t, J =7.2 Hz, 1 H ,

4.96 (sg,3,H, 6-Tetrh? ®roaddtanillRMe cal cd for Cl-, HLlyN20. ~S: 310. O;
found 3T (M + I) Exanple 14 Preparati on of

iSDFeByIL 20(() gAésBlhrtllfd*NfoOQe@Z@t b azalerd DNBidnd i gl ecdv@cet ic acid - 59

mol) in anhydrous pyridine (103 mL, 1.27 mol) wa s treated with

o)

acetic anhydride (120 mL, 1.27 mel) and heated to 120 °C for 2
h. After cooling to room temperature, the solution was poured
into ice -cold water (500 mL). The resulting precipitate was

filtered, dissolved in ethyl acetate, dried over MgSO 4,
filtered and concentrated. The golid material was washed with

heptane {220 mL) and Jdried to give 2,3,5,6

crystalline solid (206 g,

03
QD
)
o
=
T
1

tetrafluorocacetanilids a;
82%): mp 136-137 °C; R¢ 0.48 (50% ethyl acetate in heptane); °H
NMR (DMSO -ds,, 300 MHz) & 10.10 (s, 1 H), 7.87 -7.74 (m, 1 H),
2.09 (s, 3 H). Anal. Calcd for CgHsF,NO: C, 46.39; H, 2.43; N,
6.67. Found C, 46.35; H, 2.39; N, 6.68.

2,3,5,6-Tetrafluorothicacetanilide:

A flame-dried, 4-necked 5,000 mL round -bottomed flask was
charged with ph osphorous pentasulfide (198 g, 0.45 mol) and
diluted with anhydrous benzene (3,000 mL, 0.34 M). 2,3,5,6 -
tetrafluoroacetanilide (185 g, 0.89 mol) was added in one
portion and the bright yellow suspension was heated to a gentle
reflux for 3 h. The solution was cooled to 0 °C and filtered.

The insoluble material was washed with ether (2 x 250 mL) and
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[/ ~/ ~S\ ~F\~ O OH 2-phenyl -3-(4,5,7-trifl uorobenzot hi azol - 2-yi ) net hyl
i ndol e-N-acetic acid was prepared in a manner anal ogous to t f

in Exanple 2, except that 2 -phenylindole was used instead onaB SE}L ZUUZ]
5-chloroindole in step |: np 238-239C, ~~ 0.60 (10% net hanol in chl oroform
; 1?-i NVR (DMSO-d6, 3u"D MHz) i~ 7.60-7.70 (m 1H) , 7.39-7.58 (m 7H (
7.2C (theJcomBihkled fH)trafe Q&s(extdact@dHwithHlog 4q. 8@OHS,(72H) mL,4. 45
~s, 2H) ; LRIVIS calcd for C?.,T-iisF3~T~O,S : 452 . 0; fo~_Ind 453 . 0 (M
+ 11 +. sépahL) .Caaf€er toblhiag-bheFatvie0ns: 168ye@3£é1lp H 3. 3¢;, Nt @ak9; 5,
;'.09. c'ound: C 63.45; rl, 3.32; ~:, c.11; ~, 5.90'. Exanple 15

Prepar athpsaraol 1H- pbeaykidd w4thbSconc. HC1 (pH 2-3). The precipitated
?-trifluoro_benzothi azcl - _2yl)net hyl -ir~dol e-N-acetic acid

3- cyanopgebhykt Swpbeayl iberdal Byr Fideehteoachtdd abBykdesteh water (500

5- Br onp- 3- cyanonet hyl -i ndol e- N-acetic acid, ethyl ester (1.0 g, 3.1 mmol ?

and phegqy) boroRkcyati w(- Q:Bx%l@eg,ma%&l@mlﬁaml%dilvse%pll\t%ﬂnylaryb@tra%s DVE
at roomtenperature under a nitrcgen atnmsophere and treated wit h Pd(OAc)z

(2.1 ng(1 000893, Mokt iapdoPRE3y §o4 gganﬁ Q28 i rEekl. chRireolI Xi(Hr g)Was
heated to refiux and 2 M Na 2C0 1 nm, 5.2 moi) was added via syringe.

Af ter 1@@1té9§d”t%%&u%b“@ssﬁQQETﬁaaoofogﬂhﬁéﬁpQB@tHﬁe - 60i ~I 8 L
2002 and added to H e resultant m xt ure was extracted with

Et OAc (gé%céQQPéé?énd @n@ QEIQTEQE?V‘EE%QOWQE”EgléﬂgaE@éSQ§ghCHeFEQn@ sat’

d aqueous NaC solution, dried ove ~, filtered and concentrated in

vacuo. resiyd i i 925f Lagh chromat ography (heptane_to —
1:1 hepggﬁ%/ﬁ%% y§§W@§19Q?éé ?ﬁ 8§X§|$éé %aterlal as a white solid (445 ny,

2:2»9_7_ 4%1%%@@%9? M) g 1,94:8.20 (B Mg 7. 39507 At oab)

;| ?9’ E ¥ etgvg ggetgtg in heptane); *{ NMR (DM3O -ds, 300 MHz)
6 11.20 (s, 1 H), 8.00 -7.88 (m, 1 H), 2.66 (s, 3 H). Anal.
Calcd for C gH;F4NS: C, 43.05; H, 2.26; N, 6.28. Found C,
43.19; H, 2.2%; N, 6.19.

4,5,7-Trifluoro-2-methylbenzothiazole:

A flame-dried 5,000 mL rcocund -bottomed flask eguipped with
over-head stirrer was charged with sodium hydride (15.9 g, 0.66
mol) and diluted with anhydrous toluene (3,000 mL, 0.2 M). The
suspension was cocled to 0 °c, and treated with 2,3,5,6 -
tetrafluorothiocacetanilide (134 g, 0.60 mol) in one portion.
The solution was warmed to room temperature ove r 1 h, then
heated to a gentle reflux. After 30 min, dimethylformamide
(400 mL) was carefully added and the mixture was stirred for an
additional 2 h. The solution was cooled to 0 °C and added to
ice-water (2,000 mL). The solution was extracted with eth vyl
acetate (1,500 mL) and washed with sat’d. ag. NaCl (1,000 mL).
The organic layer was concentrated to dryness, diluted with
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5-phenyl -3- (4, 5, 7-trifluorobenzothiazol-2-girl) nmethyl indale -1~I

acetic acid 18 JUL 200

5- phenyl -3- (4,5, 7-trifl uoroxenzot hi azal - 2-y1) rrethrJI i ndo~. e-r~i -acetlfc aC2I
was prepared in a raar~ner anal ogous to that Sc-'r' fQZ' ~rl lii ~Y3;al 2
2, ea.'~-pt ~h ~t 5 -~~""fl~rl lil!~101 ~~|a~'~~SZCInSteadCI 5

- Chl vr O'RAERNPN 28dCSp cEesgiyelye vaphipd with watier (300 gy arPé%rFaﬁror

chloroform ; 1H NMR (DU1SO -d;" 300 ~:Hz) d 7.60' -7, 69(1(2 Iz_l‘q 57760

(m 1H) aq7. §8C3. 47.0Q0 3M),. 7.Tngy oxgagyic dayer siags qetedigver M0 (si 2H)

; LRIvIS calcd for C?4H, 5F3N20~-S: 452.0; found 453.0 (vT + 1) *. Anal.

Cal cd f6i1EexRl; PORZ CPSCEnt Y erl toHgives4, 5NT 6.19; S, 7.0%.1Foiaie X

63.54;, H 3.32; N 6.13; S, 7.pl. Exanple 16 Preparation of

6- phenyrneghyﬂrbsnzotchngéueoHéﬁﬁotah|gaz G622y 1asmet Rylahith dsicerNsstldd ¢ ant d

St ep 1. 6- Phenyl i ndole -61 18 J UL 2002 A solution of 6 -bronoindol e

(2.0 g, 910920°@moR) U rHantilh cushylbolarsie {20 )hepidere hi m%f‘r@@féh @MeEsspher e

was treated with Pd[P(Ph~)]4 (10% nol). After stlrrlng the m xture for 30

mn., phgnybbomagicdaci dst.87 gm,| 2. 89, muoky i(8, anhydrous Bn@H.(LQ1d) was

added f ol owed by the addi Lion of sat' d 1 daHCI)S (6nL). The bi -phasic

m xtureryaschgaied .to ¢ efdrxd Oy 24 hyg Al erg ol i1g 10 F90mM pepperat ure,

the mixture was added t'o a sat” d brine ‘sei’udion and extracted with EtOAc

(2X;. Tie sggafi cyl gyer ywag @bi.ed O\i?; si¥gS04, filtered and concentrated in

~racuo. The resi due Wwas pur|f| ed by Iash colunmr _ chromat ography (1:1 CH

ZC 2/ h‘p&'- : ’Ik&&%@ﬁ powder ( 900 ng—

45% M ‘ = , 7.58 -7.66 (:r.

4H) , 7.41 - H| - Hi (m
% &gho% @ (g% %;Q%r9 %r ?%hé enz g % e 55 O

11=) . P—repara ier, er o Rirazol -

I th I t d 6 4 7

%/rl)mauo Obengg S ﬁggﬁ Iﬁghﬁlen YCF% gll(QL g@ét |Oc &agll a \gas‘mprgﬁar ed in a
manner .0 t forth n e

- phenylﬁgﬁﬁ%l ggwgsmBSeg e¥d5of® §Iaség?§orl&lﬁl§oﬁe %rpgeﬁ ftrrﬁ?"i§§ M~
RF 0, 50_(10% nEt hanol n chlg of orm,, 1%4{1NP§%DI\ZBSH d 33 c~ 7.65
-7.75 g7 M 1HF? 0 3 *2%“* 13%

2H) , 5(12 ﬁ S é : |1|)2 V:S calc fjf)r ( Jlz_}ﬁ)HI F3N20 S 4‘°(5r2no

68
f ound 4“5"3”538@ vo B ) An Aﬁardléar‘éd “Poptic oz~ IS?%N&"O“ZS“C ‘63, TIOR3, 34;

N6 19505, 7,09 FOundh 6 83,401 283, th b 10 88y

washed with water (200 mL). The organic layer was dried over
Na,S0,, filtered and treated with 2,2 ~-di~-tert-butyl-4-
methylphenol (0.135 g, 0.5 mol%). After concentrating to
drynesg, the crude product was dissolved in anhydrous methanol
(200 mL) and treated with an HCl solution in 1,4 -dioxane (37
mL, 4 N, 148 mmol). The resulting mixture was concentrated to
dryness, triturated with isopropylether (100 mL) and filtered
to give 2 -amino-3,4,6-trifluorothiophenol hydrochloride (19.3
g, 73%) as a light brown solid that wa s used without further
purification. mp. 121 -124 C; R ¢ 0.43 (30% ethyl acetate in
heptane); Anal. Calcd for C ¢HsClF3NS: C, 33.42; H, 2.34; N,

6.50; 8, 14.87. Found C, 33.45; H, 2.27; N, 6.48; S, 14,96,
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18 J UL ?C-(~2 Exanple 17 Prepa_r_ation of

5-nor phol i no-3-(4,5,7-t_r _ifluorobenzothiazol -2-_ vl)nethyl-i n%% e-mmizc
acid NFFN-S/ (\ F~0 "'"~0o~ 5-Mrpholino-2-nitrotoluene A xﬁ
5-fluoro-2-nitrotoluene (5.11 g, 32.9 mmol ), norpholine (4.31 nL, 4y.4
mmol) and K C03 (6.83 g, 49.4 nr~ol) was diluted in anhydrous DMSO (80 mi)
at roomitewpepaethyl-vind letiN-ricegicThe idn~kthyle Estgg :hF~ate. | to 8CC for
24 h. After cooling to roomtenperature, H ~0 vvas added and the resaltar.t

mm-cur ~  ~, : abndett race&tospaelre BfOAdtfB8gen,5a spllution T, 8 crgwmiotyll ayer
'~Ja.~ "N a5rld 4JIt:~ S3C LI dd_.~Cd.iS ~d~~i ( iW m; , ~ ~C 12C~
, J~! ~. ~abgBOritriileer@d. and, canfemnoad edni dryaecetofhé meémai(3i30g néol ed was

triturated in heptane (200 nL) and filtered to give the desired materi al
(7.10 g0.97M) aasatyebkedr wipbowderium?hyOGrdQe( 195%hept.2negl, 2% 80 matchy|
acetate) . '~H NWR (DVSO -d;;, 300 MHz) a 7 . 96 (d, J = 9.9 Ha, 1H), 8.85
-8.88 (and2stH)rrdd70oft 30Jm¥n5. OEHAY14Hromodcedhtet (21.3 WMIQ HB2 4hpl,) 2.53
(s, 3H) . Preparation of 5-Mrpholinoindole Under an atnosphere of

ni t r ogenasaadakdat i anaolirbpwireephahhayl oeni toomehuend ¢Relselul3lich maml ) in
DMVF (100nmL) was treated with di methyl formam de di met hyl acetal (4.81 ni,
36.2 mut)rasd pyreebndtBepe2abidralfodlib AL). Afherntxhueerwasing3d 18 J U

L 2002
under reduced pressure, the resulting residue was dissolved in
ethyl acetate and washed with sat’d. ag. NaCl. The ofganic
extracts were dried over MgSO,, filtered and concentrated. Tne

crude product was recrystalized frcm heptane and ethyl ace:ate

to give the target compound as a white crystalline solid (19 g,

49%): mp 98-99 °C; Ry 0.29 (30% ethyl acetate in heptans); ‘H
NMR (DMSO -d; 300 MEzZ) o 7.59% {44, J. = 7.8 Hz, Jp, = Q.6 Hz, -
H), 7.40 (dd, J; = 8.1 Hz, J, = 0.6 Hz, ¥ H), 7.36 (s, 1 H),

(s, 2 H), 4.14 (g, J = 7.2 Hz, 2 H), 4.06, (s, 2 H), 1.20 {(t, o
= 7.2 Hz, 3 H); ); LRMS calcd for Ci1,HiN.02: 242.3; found 243.C
(M + 1) *. Anal. Caled for C 4H14uN:O,: C, 69.49; H, 5.82; N,
11.56. Found C, 69.39; H, 5.89; N, 11.59.

3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic

acid, Ethyl Ester: Under a nitrogen atmosphere, a

solution of 3 -acetonitrile-indole-N-acetic acid, ethyl ester
(11.0 g, 45.4 mmol) in anhydrous ethanol (90 mL, 0.5 M) was
treated with 2 -amino-3,4,6-trifluorothiophenol hydrochloride
(12.7 g, 59.0 mmol) and heated to a gentle reflux for 16 h.

After cooling to room temperature, the solution was
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heated to 100C and mai ntained for 12 h. After cooling, the m xutre was
concentrated in vacuo to give the desired internediate as a bt{%{ﬂj@pzoﬂz
solid. The internediate ena m ne was dissolved in Et OAc (200 m.) and added
to a pre -charged Parr bottle with 10% Pd/C (600 nmg) in EtOQAc (40 nL). The
m xture_was_hydr nt on Parr._shaker at.. I Wfi Q6 . T
i S A e L S S T

catalys? ére rou t WtTh severa
Et OAc and ., the remai ning-f.iltrate caoncentrated_in,~ra . r.esi.due was
burt 11 ot B-rash R FTEER2 FiaeBer Sahy A LA E Bt e oA 5B I (3106

over 2 steps).of the desired indole as a crearn powder: RS 0.30 (.10
nethanoWa?ng%ﬁ?8r8V8Frﬁ??oﬂ’.ffi%ﬁﬁﬁ . APIVEBEE Qg%?qW$ﬂg%;}§%E%Eﬂ?QH s,
1H), 7.2-i 1.5, o . 15-7.20 ; 1H), 6,97 (d, J.,.1 . 3.Ez, Ar-I! ,  ~
@1 (G sl (P50 S ol spn2beie S23 g ig Syt mng T,
J~=1..~s Hz, 1H1 , 3.7 %t, J =4.50i-la, 4H1L , 2. 256%%€ J = 4.50 Hz,

4H) . PrRpabuei on of (B« ferphsiinBospReszeiNipELlcRoNe Va7 P WA YWret hyl
i ndol e-N-acetic acid 5-norpholino-3-(4,5,7-trifluorobenzot hi azal - 2-yl)

met hyl #@goie-&FidacethylacrlehadpPepar 8630 n28 Ralher arily§§sud 1€ t hat
set forth in Exanple 2, except that 5-norpholincindole was used inste ad of
5 -chl o?®} ol empﬂ-ﬂmml(loﬁég Rab0-8&0 (MAG) eshrleoacetpse mn hgptaneds (s,
1H), 7.26 (d, J = 9.0 Hz, 1H, 7.00" (d, J =2 .4 Hz, 1H , 6. 91 (dd, Ji=
9. 0 HZH MMR 2(MIr-dAH00 MUBD §s7.24)7.66. 60, (3, HR2H) 7.34704,3.973 (fm8 4H)
2.97 -3.00 (m 4H) ; LRVS calcd for CzZH B~"3N3~3S : 461 . 0 ; found 462 (M
- 1) mf4 1 48, J7WUk 20027An8l . 7Cabedaf oy C28HieRsN3@3§) THZ0:15C (1354,1; H,
4.20; N, 8.76; S, 6.69. Found: C, 55.11; H 4.05; N, 8.57; S, 6.50. Exanple

18 Prepgrat;og Qf 6;-fpzphohinop3- (4, 55 7: ty 14 iypropegzotsi azol 52 5 g
4.66 (s, 2 H), 4.14 (q, J = 7.2 Hz, 3 H); LRMS calcd for

CooH15F3N2025: 404.4; found 405.0 (M + 1) . A nal. Calcd for

93]

CagH15F3N,0:8; C, 59.40; H,3.74; N, 6.93; S, 7.93. Found C,

£9.52; H, 3.721 N, §.92; S, 8.04.
3-(4,5,7-ctrifluorobenzothiazol-2yl) metnyl -indole-N-acet:ic
acid:

A solution of give 3 -(4,5,7-trifluorobenzothiazol-2-

vl)methyl-indole-N-acetic acid, ethyl ester (5.91 g, 14.5 mmol)
in 1,2 -dimethoxyethane (73 mL, 0.2 M) was cooled to 0 °C and
treated with ag. NaOH (1.25 N, 58 mbL, 73.1 mmol) in a dropwise
manner over 15 min. After the addition was complete, the
solution was stirred for an additiona 1l 30 min, acidified to pH
3 with 2N HCl, and concentrated under reduced pressure. The
residue was dissolved in ethyl acetate (200 mL) and washed with
sat’d., ag. NaCl (30 mL). The organic extract was dried over
Na,S0,, filtered and concentrated. The resu lting material was
stirred as a supension in heptane, filtered and dried to give
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yl') methyl -indol e-N-acetic acid Preparation of 4-Mrnholino- 2 mtrotol uene
A mixture of 4 -fluoro-2-nitrotoluene (15.34 g, 98.9 mmol), g(bﬂ_nﬁ]ﬂ
(12.94 m., 49.4 mol) and K~C03 (6.83 g, 148,3 nmol) were dllute

anhydr ous DMSO (250 rrL) at roomtenperature with stirring. The m xture was

heated fo for After. ccoll ogmtenperature, H .20 vvas added
and the'TEsuTT S r[rnrﬁwoeb%%tm%%[%m P GERER an

1~ ~ ~r W % ~r_, r - Was ~. vasil ~-- ~I C~ sat d
o~i n- (Cn0'hig 9890 R (RYSOTET I S Sind BorkcEht rat 1 T57 \ero o tarhe
remair.~.ng SO|Id was triturated in hepatane (200 nL) and filtered to give
tre desi%Qad methanal (8. dchylosrathangy) a yeH| NMRpORMEPD:-dR, 3P MHZ)25 ~
ethyl acetate in heptane) . "H NblR (DVSO -d6, 300 WMHz) 7.40 (d, J = 2.7
Hz, 1H)7.7430.€%, (wd, =L &1)7, Hz.53 H4d, 7.26 (dd, HE, 2 8)7 Hz4ael~«ss 2, H)Hz, 1H)
, 3.70 (t, J = 4.8 Hz, 4H , 3.35 (¢, J =4 . 8 Ha, 4H , 2.36 (s, 3H)
Preparatjon @i, 67N o phatd hai ngo) e7 Uele(p an, ar nosphersez 0f1 nit ; ogers
solution of 4 -norpholino-2 nitrotoluene (7.1 g, 31.9 mmol) in DMF (100 mi)

was tre@t ed W”ﬁhzdﬂif'?tfﬁlif oraregn des digrehyl 4 aget ad | (4. 99, nMrvS7-d1 4ol ) and
-65 18 ~~L ~~1’> pyrrolidine (2.67 nL, 31.9 nL). The mxture was heat ed

to 100%&9%& HRleed 1o 12 *fou%ft%%‘:?o'('lvpga fhe M ORlre, "@c?lci(d for

concentrate |n vacuo to gl ve the desired inter I’T'Edl ate as a bri

solid. %d@ d.nt er medi- t4e was d|9%soleee} I4%d ga0|8aI52HOA§,O(l%§pcrrL) and
e

warrredt Zn (18. 17 '0.27 Wwas ‘a ‘to the solution

portio aver T- ur s heated for 4h. After cooling to

rcomtgrwb:%at \Sfe 23t gﬂ mxtﬁ%réen v)%/as Eﬁeél/}::iral ized with sat'd NaHCO 3 and

acted with Et20 (3X, 300 nmL). The conbi ned organics were washed with

sat d brine, dried over MgSO ~, filtered and concentrated in vacuo. The

resi due was purified by Si0 2 fIa h ch?_orrgtography (heptane tc 2:1

heptane/EtOAc) to gi:re the deswe%f aMBrer fdl as a white crystalllne

pou. : der ( 11~ over (2 : uA. " ) ;

N H ~| | VI R _.‘ A o.!- o] 2 y 1 % :

Hz, 1H) , 7.1 (d, J - 2.4 Hz, 1H) , 6.86(3, 1H) 673(d JI - 8 .4 Hz,
Tz - 2 .4 Hz, 1H) , eY3ameghyi-indojepN-aggriczagsdit, J = 4.8 Hz, 4H,

3 02 (t, J = 4.8 Hz, 1H) . Preparation cf 6

-nor phclino-3-(4,5,7-trifluorobenzothi azoif R2t ~pret hyl indol e-N-acetic acid

/
S
H
3 N\ £
¢
OH
15 5-Methyl-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-

indole-N-acetic Acid was prepared in a manner analogous to that
set forth in Example 2, except 5 -methylindole was used instead
of 5-chloroindole in step 1: mp 131 -133 °C; 'H NMR (DMSO -dg,
300 MHz) o 7.73-7.62 {(m, 1 H), 7.39 (g, 1 H), 7.30 (s, 1 H),

20 7.27 (d, J = 9.0 Hz, 1 H), 6.96 (dd, J; = 9.0 Hz, J; = 2.4 Hz,
1 H), 4.98 (s, 2 H), 4.60 (s, 2 H), 2.32 (8, 3 H); LRMS calcd

for CisH13F3N,0,S: 390.0; found 391.0 (M + 1) *. Anal. Calcd for
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6- nmor phol i no-3- (4,5, 7-trifl uorobenzot hi azol -2-yl ) net hyl indol eN-acetic acid
was prepared in a manner analogous to that set forth in Exarrpl-ﬁaztj‘%ﬁcmz

that 6 -norpholinoindole was used instead of 5 -chl oroi ndol e i
178 -180C, 1H NIVvIR (DNBC)d,, 300 MHz) a 7. 65 -7. 72 (m 1H)

"l ity BT 42D, Ve S

7 37 (d, J

iﬁ)4 - 66

3.09 3 m cd 2HL8F3N3CBS: 461. 0; found "h62
(|v++1)+58/1m°a‘l(". a&q'orl\lfv'cszg ’8I'—§ ’S%&CHZOZ 0.50H20: C, 49.74; H, 3.72;
N, 7.57; S, S.77 Found C, 49.73; H, 3.36; N, 7.69; S, S.58 Exanple 19

Preparati on of 5-phenoxy-3-(4,5,7-trifluorobenzothi azol-2
1) met hyl -indol e-N-acetic acid F F_N | S/ ~'"~FNO®™

5- Ph?noxy- 2- ni trot ol uene A sol uti &¥3BP1phanol (12.16 g, 0.129 nol) in
anhydr ous Dhl SO was treéatted V|th h zCCBél? 88 g, 0. 129 rml) and stlrred
i 0

at Poom t RPN IO

nol ) was added to the solution via syringe. The resultant mxture was
heated to 80C for 12 h. YA methydolindgleolNraestienpeidt ure, the mxture was
p oured into H 20 (ICOmL). Ater extraction with EtOAc (2X, 100nmL), the

organi cs were-Msrtyhedt (4,5, 7-trifluorobenzothiazol-2-yl)methyl-

indole-N-acetic Acid was prepared in a manner analogous to that

set forth in Example 2, except 7 -methylindole was used instead

10 of 5-chloroindole in step 1: mp 216 -218 °C; 'H NMR (DMSO -dg,

300 MHz) & 7.73-7.63 (m, 1H), 7.36-7.32 (m, 2 H), 6.92-6.88 (m,

2 H), 5.17 (s, 2 H), 4.60 (s, 2 H), 2.55 (s, 3 H); LRMS calcd

for Ci4H13F3N,0,8: 390.0; found 391.0 (M + 1) *. BAnal. Calcd for

C19H;3F3N,0,S: C, 58.46; H, 3.36; N, 7.18; S, 8.21. Found: C,

15 58.37; H, 3.37; N, 7.11; S, 8.13.

Example 6:

Preparation of 6-chloro-3-(4,5,7-trifluorobenzothiazol-2-

yl)methyl-indole-N-acetic acid

20 6-Chloro-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-

indole-N-acetic Acid was prepared in a manner analogous to that

set forth in Example 2, except 6-chlorolindole was used instead

of 5-chloroindole in step 1: mp 194 -195°C; *H NMR (DMSO -ds,

300 MHz) & 7.73-7.63 {(m, 1 H), 7.50 (4, J 8.4 Hz, 1 H),

25 7.42 (m, 2 H), 7.00 (dd, J; = 8.4 Hz, J2 2.1 Hz, 1 H),

(s, 2 H), 4.62 (s, 2 H); LRMS calcd for C 13H;0F3N,0,S8C1:
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and washed wth a sat'd brine solution, drieds over hlgSG 4, filtered and
concentrated in vacuo. The residue was purified by flash col urm1r§ JUL 2002
chromat ography (heptane to 8 :1 heptane/ Et OAc) to give the desiré&d
material as a yellow crystalline solid (12.50 -67 ~8J1J 1 2002 g,
63% : RF 0.60 (85% heptane/ 15% Et OAc) ; 1H NWR (DWVSO-dE, 300 MHz) ~ 8.05
(d, J =& Hzaa 1) (M7+ 44 - 7, ATakany2H) , c 1 A3 aTe@IE M C LkH, . FM:2,2C16 (M
2H), 7.04 (d, J = 2.7 Hz, 1H), 6.90 (dd, J1 = 9.0 Hz, J~ = 2.7 Ha, 1H |,
2.51 (sg, 3D .63 p-Phepoxyi ngol @  Azsokut rop10f FBunARENOXB2250i;t HOt Ql.uene
(10.03 g, 0.C428 nol) in anhydrous DVWF was treated with

rJ, N-diyrethyd f orgrarg deg di met hyl di acetal (6.73 nL, 0.0508 nol) and
pyrrolidine (3 .63 nL, D.0438 nol) and heated to 110C ror 2.5 h, ytter
coolin~-~ tc. roomtenperature, the mxture was diluted with Et QAc (500 nL)
ar.~d washed h 20 (500 nlL). The organics were dried over MyS04, filtered
and concentrated in vacuo. The cr Li.gl(%m%riteer-,qedi ate was dissolved =n gla”ial
HIH~~ (250 ~L) and ,:var;rec! t,:~8~C. Zn (2=i . oc~. g, J.3 1 i" ;T,C_i

Covai~ agacd O Gice SwutiOh por _q =:G,G5 98, 30O L@ Y ¥t ure was

heat ed f ; _—
r,eutralLi zec, with sat’ lea- I ﬁ : an(éli ﬁxt_r ACt e%r: ~rciitdh Et 20 (3X, 300 ni) .
The conbi ned organl cs 4% 1ed=S “¢“bire; dried over ~-~I gSoO a,

filtered and concentrated in vacuo. The residue was purified by Si0O z B ash
chromat ogr aphy (heptane to 2:1 heptane/ EtGAc)gto give the desired materi al
as a white crystalline powder (3.1 g, 3#% 2 steps) : Rf 0.50 (2:1
Heptane/ EtOAc) ; 1H N DVSO -dd, 300/ 11.12 (br s, 1H), 7.48 (s,
1H), 7.30-7.38 (m 1H) 25 2F§7 H 17 (d, J = 2.7 Hz, 1H), 6.89
-7.02 (m 1H), 6. 86-6. .80 (ddr J1 = 8. 7 Ha, J2 = 2.4 Hz,
1H , 6.37 (m 1H) . -68 18 J 02 Preparation of S
- phenoxy-3-(4,5,7-trifl urobenzot hi | ) et hyl | ndol e-N-acetic acid
5- phenoxy-3-(4,5,7-trifl uorobenzot hi azdl - 2-yl ) net hyl

OH

5-Benzyloxy-3-(4,5,7-trifluorobenzothiazol-2-yl)methy?l-

indole-¥-acstic Azid wag prepared in a manner aralogous to tnat
set forth in Example 2., except 5 -benzyloxyindole was used
, S e e - D S
instead of 5 -chlorcindole in step 1: mp 165 -163°C; "H NMR

(DMSC-dg, 300 MHz) & 7.73 -7.65 {m,1 H) 7.40 -7.30 (m, 3 Hj,
7.28-7.10 (m, 4 H), 7.10 (4, J = 2.4 Hz, 1 H), 6.87-6.80 {(m, 1
H), 5.05 (s, 2 H), 4.95 (s, 2 H), 4.57 (s 2 H); LRMS calcd for

CaysHy7F3N,0,S: 482.0; found 483.0 (M + 1)°.

Example 8:

Preparation of 6-fluorc-3-(4,5,7-trifluorobenzothiazol-2-

yl)methyl-~indole-N-acetic acid

6-fluoro-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-

indole-N-acetic Acid was prepared in a manner analogous to that
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i ndol e-N- acetic acid was prepared in a manner anal ogous to that set fort h
in Exanpl e 2, except that 5 -phenoxyindol e was used i nstead of g gl# %002
-chloroindole in step |I: np 128 -i30C, Rf 0.45 (10% net hanol in*cCh

) ; 1H NMR (DNBO dé, 300 MHz) ¢S 7. 65 -7. 70 (m IH) , 7.47 (s, 1H , 7

42 d, J = 7.21-7.27 (m_ 3H), 6.98 1H), 6.83.-6,90.(m
(5 %%t(EorE]PD ih %Héfﬁp& 22H)5XCEE%N§ ’Q‘é‘&r%?d@% Wgré F—‘S oé§5t2%§(
found 467. 0 -. Anal. Calcd for 'r2~H-5F-,~T~-Q, &

5.11;
L7100, ‘SE 8 vorgindeds Tropiar 1G, 85 3. OFE0A. (i HaR 3%@ Heo
Exampl e 20 Preparatlon of 7-fluoro-3- (4 5, 7-trifl uor obenzot h~azol -
1)nethyBODnMHté-hﬁa@eﬂBe7a65d(ﬂhFﬂquo-3~§3,Sdﬂvtnhfhu@réb@ﬁzoﬂhi&zél32 ~1)
met hyl indole-N acetic acid was prepared in a manner anal ogous tc that set
forth imzExanp) ¢ 2,4except 1that 7.3kl yeapi ndokeivas wuzed J.nstead ab, 1
5-chloroindole in step 1: np 194-7.96C, Rf 0.60 (10 o nethanol in
chlorofgymg. 931l N¥R (DP1 $Q - @6,1130Q Mdz))8 4 Gar 7(/3 { ) AHIRMT . 46 (s,
1H), 7.35 (d, J = 7.2 Hz, 1H), 6.89-6.99 (m 2H), 5.06 (s, 2H), 4.64 (s,
2H)\ LRMS) 68l €8¢ O, il rli, boF ANESR SHR O o Gu 505231 He ) 28; N, 0.51; S, 7.45.
Found C, -69 1$ ~U~ 2002 50.70; H, 2.52; N, 5.60; S, 7.57. 394.0; found
395.0 (M+ 1) Anal. Calcd for G eH OF4N2QO2S Exanple 21

Example 9:

—

Preparation of 5-fluoro-3-~(4,5,7-trifluorobenzothiazol-2-

yl)methyl-indole-N-acetic acid

'~

OH
5-fluoro-3-{(4,5,7-zriflucrcbenzothiazol-2-yi)methyl-
indole-N-acetic Acid was prepared in a manner analogous to that
set forth in Example 2, exce pt 5-fluoroindole was used instead
of 5-chloroindole in step 1: mp 193 -195°C; *H NMR (DMSO -ds,
300 MHz) o 7.65 (m, 1 H), 7.51 (s, 1 H), 7.42 (br dd, J; = 9.0
Hz, J;, = 4.8 Hz, 1 H), 7.34 (br dd, J; = 9.9 Hz, J, = 2.4 Hz, 1

H), 7.02-6.96 {(m, 1 H), 5.03 (s , 2 H), 4.62 (8, 2 H); LRMS

calcd for CigHigFyN20,8: 394.0; found 395 (M + 1).
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Preparation of 7-brono-3-(4,5,7-trifluorobenzothiazol -2

1) met hyl -i ndol e-N-acetic acid 7-brono-3-(4,5,7-trifl uorobenzothja - 25

met hyl indole-N acetic acid was prepared in a manner anal ogoasstéﬂlhgzmﬁet
forth in Exanple 2, except that 7-bronoindole was used instead of
5-chloroindole in step |: np 228-230~.; R 0.40 (10% nmet hanol in -
chloroform) ; iHNA4TR (DNIS O d~gx3Ag1bHap:8 7 . 65 -7 . 74 (m 1H) , ?.57
(d, 3 =7.8 H, 11-~) , 7.49 (s, 1H , 7.32 (d, J =7.8 Hz, 1H) , 6 .94
(t,J = BrdpkiEathbh) of562Retfy123-i(k, 5476813 £2HbrobkRizakBigabad ofor

~~~. 3H~=F3~I=C~=SBr : 45 ~ . ~J foL (" Br and=155—. vfor~=Br) ; found 453.0
(M 1) o100deADP-9nadhb-n-LrericAakGal cdfor O sH~;  FAN-O-SBr: C, 47,49; H
2.21; NT67157 S 7704 —C, ~65;H, 2.27; N, 6.15; S, 6.98. Exanple
22 Preparatign Z1chlQroe3~5(4,.57- 1L hi,bazel - _

ot byl ndgl Be R LR et S agrd. 7ok av et e P e A BB AR azot - 2-y1)
met hyl | -N-_aceti.c i-d s.prepared.in_a r | us._to _that set
forth i HEabant et haBrt kAP P ERTE ot has BTMAs  LaBd PRebEasbof ot
5-chl orgi ndpl e i n. st 1. .0p,228-230C, .R=_0.,38, (10% et hanol in, ch| or of orm
TR R CoNED 6 RatabthRe) CaCoa6 O TR L S on T Bosre st (i gy
7.52 (d = 7.0 Hz 7.49 (s, 1H, 7 (d, J 4,5 , AH), 7.00 (t,
J = 7.5°%° 1‘%6,?0%‘?12%&%95? é’ﬁ)?téi? 85 (% %ﬁ . LRVE jal“c’dlgcfl’)'éo (10%

~eH oF3N~-CR5C1. : .41 0.0: . found 409.0 (M-_.1) -. Anal, . lLcd for_C_
18H10F3RE Ly %E?%&?rﬂ}‘e%hﬁ%?g)fu, & é@@i é,DM‘?ngﬁ'FgngMHé? 527662 H,
2.54; N, 6.66; S, 7.59. Exanple 23 ‘_ . ]

3- [ 5- FI lotbehzot hitazol e22- {1 mef hyl 7t hddFe- h-Btet Tc3Aci@ 32 H) . 7.18

[ 5-fl uorbe. nzot hi azol e-2-yl ]Jnmetr;yl-indoie-~ T-acetic acid was prepared in
a mannefS ankl By J8s8%oldhat TsBt 4 fBEt hli ) ExanpPe (8, P Hoc-pt62 (s, 2
-;all". InG~f iLlJr&rlIG"'~C? I=ci r:ydrG-:f110ridP_ waS 11, ~~[: instead
of 2 -dmine2 435, vstr3 fluorot hi ophenol hydrochloride in step 6: T:p 208C
(deconp); R <0.10 (l oo nethanol in diehloronmethane) 1H rdMR (DVSO -d5, 300
MHz) c7 12 . 91 (s, 1 H , .

Example 11;

Preparation of 3-{5-trifluoromsthylbenzothiazol-2-yl)mezhyl-

indole-N-aceti1c Acid

3-(5~-trifluoromethylbenzothiazol-2-yl)methyl-indole--
acetic Acid was prepared in a manner analogous to that set
forth in Example 3 (steps 5 -7), except 2 -amino-4-
(triflucromethyl) -benzenethiol hydrochloride was used instead
of 2-amino-3,4,6-trifluorothiophenol hydrochloride in step 6:
mp 233-234 °C; 'H NMR (DMSO-dg, 300 MHz) & 8.29 (s, 1 H), 8.19
(br d, J =8.1 Hz, 1 H), 7.68 (br d, J = 9.0 Hz, 1 H), 7.49 (br
d, J=6.9 Hz, 1 H), 7.41 (s, 1 H), 7.38 (bxr d, J = 8.4 Hz, 1
H), 7.12 (br £, J = 6.9 Hz, 1 H), 7.00 (br t, J = 6.9 Hz, 1 H),

5.01 (s, 2 H), 4.60 (s, 2 H).
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7.98 (dd, J =8.9, 5.6 Hz: 1 H, 7.73 (dd, J = 10.0, 2.6 Hz, 1 H , 7. 5C
(d, J =7. 8 Hz, 1 H ( 7.40 (s, 1 H , 7.37 (d, J =7 . 8 Hzs 8 qmn_@ﬂﬂi
(dt, J =8.9, 2.4 H, 1 H, 7.i3 (t, J =7.8Hz, 1 H , 7.01 (t; = 7.8
Hz, 1 H) 5. OL (s, 2 H , 450 (s, 2H ; LRMsnfz 341.0 (M+ 1) +, 339.0
(M-1). Anal . Calcd for O BH 3FNZO2S: C, 63. 52 H 3.85; N 8.23; S, 9:42;

Found: C, 63.40; H, 3.80; N, 8.37Exsmpdes32:. 18 ~ U ~ ~n0~ Exanple 24
3-[ 6- Fl uor benzot hi azol e- 2-yl ] net hyl -i ndol e- N—acetic Acid

3-[ 6-fl uoPbepavehianobé- 3-Yethwrihyl--BrduliélNoxomeicyddend oids acdpdred in a
manner anal ogous to that set forth in Exanple 3, except 2

-am no- 5-f | uor ot hi ophenagtl mmrioc nrdales Wesaasteitk i asidad of 2

-am no-4,5,7-trifluorothiopher_ol hydrochloride in step 6: np 203C (deconp)
R f0.13 (10% neebhapdl 3insdiehfouoretnbahg)l bentHcNVRzEDVBOY-Ldmet3QA -MHz) 8
12. 91 (s, 1 H , 7.95 (dd, J =8.9, 5.0 Hz: i H), 7.80 (dd, J = 8.8, 2.8
Hz, 1 Hndole-50atdtid Ech5whE,pieb%red7iﬁ0a-%aaﬁe¢ranaloéoH% tof t3ae(dt,
J-8.9 2 .7H, i H , 7 13 (t, ~=7.6 H, 1 H , 7 .00 (t, ., T=7.5
Hz, 1 Faet5f8ﬁtﬁ51n2Ek&mp4e5é (§xc3pt05 Lﬁ@@h@iim@éleowééﬂdséﬂY1n338aQ
(PEI-1. Anal. Calcd for Cl~H_ 3F~d~O~S: C, '03.52; H, 3.85 D1, 8.23; S

9.42. Fo#Ng: c§163i5201¥ iin 388 1NarB,3% SamInd34 YBQx@Q@%@%&@%h9h
Exanpl es 25 -32 were prepared essentlally according to the procedures set

forth a@&e{@eh@tﬁféﬂpﬂgérbaﬁvgwae WAt DsaRPk AREkakecsubSt i butiingn 0% 4.
startlng mat eri al s arrpe

fS(j g t7r$2 fo% f2 &P&EHP@%KQBB!Laﬁ%hr@c%h%?‘f&@ykn' adehbexN(2sRr opjAN § agi:d 5 72

6): mp 248 -249°C; ' NMR (DMSO-dg, 300 MHz) & 8.27 (s, 1 H),

8.20 (d, J = 8.4 Hz, 1 H), 7.68 (d, J = 8.4 Hz, 1 H), 7.35 (s,

1 H), 7.27 (s, 1 H), 7.25 (4, J=8.1 Hz, 1 H), €.95 (4, J =

8.1 Hz, 1 H), 4.96 (s, 2 H), 4.57 {s, 2 H), 2.31, {s, 3 0
LRMS calcd for CpoHis#aNu0;S:; found 405 (M + H).
Example 13:

Preparation of 3-(3-nitrophenyl)methyl-indole-N-acetic acid

Q.
N
~
H

Preparation of indole-N-acetic acid, ethyl ester

Under an atmosphere of nitrogen, a solution of indole
(15.0 g, 128 mmol) in dry acetonitrile (300 mL, 0.4 M) was
treated with sodium hydride (95%, 3.69 g, 153 mmol) and stirred

for 30 min. Ethyl bromoacetate (17.0 mL, 153 mmol) was added
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~O/'"~"OHnm 176 -177C, RF 0 .34 (20 o methanol in dichlornmeth ane) ﬁL
NVR (DVBO d~, 300 MHz) F~7GG7 73 (m 1H) ( 760(s 1H) i(aSJU deUﬁ
.02

8.1 Hz,

1H), 7.44 (d, J = 8.1 Hz, 1H), t, J=7.~ Hz,

He. 1H) ( 5.35 (q, J= 8. 1 Hz, 1H) , 4.64 (s, 2H) . 172 (d J =i3.1
LRf~I S cal cd for C ~~Hv3F3N-0~5: 390.0; Found 391.C (M + 1) ~. Anal.
Cal cd fon & jHopR3N2ORASHRGr Gve?5188mil, aBd7@heNscBuBaonSwak 8F iFuwdd: C,

3H)

HZ,

56.09; H 3.31; ul, 6.89; S, 7.99. Exanple 25 3- f4-5,
7-trifl zrorebanzetmpedzaolird- ¥b); neLh~~i - . ndafFeel dohceaazaziing acidédrF F N i
S FNOGOHDM 2C0-201C, Rf 0.50 (2Ca nmethanol in dichloronmethane); 1H NWVR

(DNBC}d@edﬁQQdNbEésBufev63he7rezhlﬁﬁhglﬂbsidﬁe-wéb @S ssbived drdéchgl J =
C2H), 7.14 (t, J = 7.5 Hz, 1H), 7.00 (t, J= 7.5 Hz, 1H), 4.61 (s,

3.0 Hz

2H), 4.38e{btelandbwashHed 2kkh 2a€54(ta

2H)
for C
3.40;

- Brono- ér&éu&E'%bHonﬁEEH%BbEQZ@HQbﬁZ@biaMh)cHEtBMétb

LRVS cal cd for C 19H13F3NZOZS: 398 0; Found 391.0 (M +1)+. Anal

J Rab16 - TBe orgachUe&t%QQQSHZ

Cal cd

19& 3FaN2BdSovEr ﬁ%ﬁéﬁ He i BedbedMNand. ancéhtBaEédFoumHe eruag. 63; H

N, 7.20; S, 8.30. arrpfe 27 Preparation of

nmp 265 -267C, R ~ 9 (20 o nethanolin dichlor orretﬁane) 1H NWR (
-d6, 30Q-Mkyeb 1323§§§an1ku B 322édn4é e§h§lHéce%er7lg7hE @%n@ﬁl 6£F

2H) 7.43°7.47(m

Anal ng@éd?{fuggoc%{ 3 d;

Found:

C, 48.060; H 2 63; D, 5 88 S, 6

(m, 2 H), (br t, J = 7.2 Hz,lH) 7.02 (br t, J = 7.2 Hz,

1 H), 6.45-6.43 (m, 1 H), .10 (s, 2 H), 4.12 (g, J = 7.2 Hz,

ut

H), 1.19 (t, J = 7.2 Hz, 3 H).

Preparation of 3-(3-nitrophenyl)methyl-indole-N-acetic acid,

ethyl ester

Indole-N etic acid, ethyl ester ( 0.%00 g, 2.30 mrol!
was dissolved in 1,4 -dioxane (5 mL) at rcom temperature with
stirring. To th is solution was added Ag 2CO3/Celite (50% by
weight, 0.500 g, 0.9 mmol). The mixture was warmed to 90°C and
maintained overnight. H ;0 was added to the reaction mixture
followed by extracted with EtOAc (2X). The organics were
combined and washed with a sat’d brine solution, dried cver
MgSQ,, filtered and concentrated in vacuo . The residue was

purified by SiO, flash chromatography {(3:2 Heptane: EtOAc) to

give 180 mg (22%) as a pale yellow oil. 'H NMR (DMSO -ds, 300

MHz) & 8.10 (s, 1H), 8.02 (d, J = 8.1 Hz, 1 H) , 7.75 (4, J

7.2 Hz, 1 H), 7.59-7.%7 (m, 1 H), 7.46-7.39 (m, 1 H), 7.33 (4,

J = 8.1 Hz, 1L H, 7.20 (s, 1L H), 7.13-6.89 (m, 2 H), 5.06 (s,

dapBy N\ 868t EELACI g :
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Exanpl e 28 6- Met hoxy-3- (4, 5, 7-trifluorobenzothiazol -

met hyl -i ndol e-DL acetic aci d: np 118 -12G—~; R f 0. 27 (20% meﬂr&ndUL ri{][]Z
di chl oronet hane) ; iH NVR (DVBO d5, 300MHz) Z~ 7.63 -7. 73 (m 1H) S,
1H) , 7.28 (d, J—87H21H) 707(s 1H) ,6.78(d, J = 8.7 Hz, 1H),
4.97(s, 2H), 4. 615 , 2H). 3. 07 s,BFD ' LRVG cal cd for C |~H~3F3N2038 406. 0;
Found 407. 04 (M +(§, +2 Aht . €al &d (for =1 IHEIERN 638PH0:1G, 153 577 IH=3758; N,
6.60; S,7.56Found: C, 53.87; H 3.56;N, 6.67;S, 7.67. -74 18 J UL ~00~
Exanpl €129 %-1hl or0-3- (4, 5, 7-tri f | uor obenzot hi azol - 2yl )

met hyl -i ndol e-Nacetic acid FFNC S\ FN,.O'""~OHnp 203 -%u6 C, RF
0. 24 (w@mm oh ¥t éhfmbn@phaweﬂm&li—hi?\it\/Rln@N/Be}H~a039@Cl\/H§}dc~
7.63-7.71 (m 1H) , 7.57 (s, 1H , 7.3.s (d, J =9. 0 Hz, 1H) ( 7 . 12 (dd,
J (1) = 9. 03~03{N@troﬁhenfﬁ}methY}+)ndoYeOB-édetﬂc:A@iafFEFhYHIest5r08 19,
2~y , ~~. 7.3 (s, 2H ; L. RI"~;c calcd for C 1~H ~F3N=0571 : =l |Iv™» . O
; Four' (o x1dlg, 6.5-mdly wag disgoh4€9in DHF: 1IEtOH (1:3%, EXamp)ea80

5-1vl ethoxy-3- (4, 5, 7-trifl~;orobenzothiazol-2-~rl) nethl-irdol e-Dl acetic
acid Ffodh Se@eratdrd Nthl &+ thgp Thé§midbir& wisfcbBoldd (200%

met hanol in dichloronmethane) ; 1H NVR (DVSO -ds, 300 MHz) ~ 7 . 61 -7 . 70
(M 1Hand ktreadbed dvidh=1® Na®H (1.55 mL, 1.6 mmol). The mixt ure was

allowed to stir at this temperature for 2 h. 1 N HCl was added
and the mixture extracted with EtOAc (2X). The organics were
combined and washed with a sat’d brine solution, dried over
MgsO,, filtered and concentrated in vacuo . The residue was
triturated with heptane and vacuum - filtered with several

heptane washings to give 110 mg (69%) the desired compound as

an off-white powder. mp 183 -165 <y "H NMR (DM30-d;, 3C0 Miz) o

1=

8.11 (s, H), 8.03 (d, J = 8.1 Hz, 1 H), 7.75 (d, J = 8.1 Hz,
1 H), 7.53 (t, J = 8.1 H=z, 1 H), 7.45 (d, J = 86.1 Hz, 1 H),

7.33 (d, J = 8.4 Hz, 1 H), 7.20 (g, 1L H), 7.11 (£, J = 7.2 Hg,
1 H), 6.97 (¢, J = 7.2 Hz, 1L H), 4.96 (s, 2 H), 4.18 (s, 2 H);

LRMS calcd for C17H141\1204S: 310.0,’ found 311 (M + l)+

Example 14

Preparation of 2-phenyl-3-(4,5,7-trifluorobenzothiazol-2-
v1l)methyl-indole-N-acetic acid
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Hz, 1H , 7 .26 (s, 1H , 6. 90 (s, 1H , 6 .64 (d, J =9. 0 Hz, 1H , _75_
~8J UL 2002 4.79 (s, 2H); 4.56 (s, 2H), 3.72 (s, 3H); LRV cal.cd, for
G oH13F3NzQzS: 406.0; Found 407.0 (Mrl)+ and 405.0 (M 1) Exanpl 831JUE 2002
5-Brono-3-(4,5,7-trifluorobenzot hi azol -2-yl) nmethyl -indole-N acetic acid .
np 209 -294 C, Rf 0.18 (200 nethanol in dichloronethane) ; 1H NVR ( DM5~
-do, 300 MHz) b 7 .78 (d, J =1 . 8 Hz, 1 7.65-7.73 (m 1H), 7.49 (s,
1H, 7.61 (d, J = 9.0 Hz, 1H , 7.25 (dd, =9. OHz J(z) =1. 8
Hz, 1H) , 5. 04 (s, 2:-1) ; 4.64 (s, M5 calcd far C | ~H oF3N QzSBr :
455.0; Found 455. 0 (M+l ) + for Br ; 7 (~1+1) + for Br 81 . Exanple

32 3- (c-:.hlor~_:"r,,eMN ~Cc~ri =29 §2 .. ~ethvl-indole-rT-ace~:ic
~CcCidN~C SN'.O~OH Repr npounds of the invention were
tested for their potency, selec

éfficacy as inhibitors of human
al dose reductase. The potency or al dgose reductase inhibiting effects of the
conpounds were tested using met h§8X(si milar to those descri bed by Butera et
al. in J. Med. Chem. 1989, 32, 7579HUsing this assay, the concentrations
required to inhibit -76 ~ ~ ~'~L 20D2 human al dose reductase (hALR2)

activity by H@egmGs03 - (ter Heter i wegbbenzothiazol-2-yl)methyl-

indole-N-acetic acid was prepared in a manner analogous to that
set forth in Example 2, except that 2 -phenylindole was used
instead of 5-chloroindcle in step 1: mp 238-239°C; Re 0.60 (10%

N

methanol in chloroform); 'H NMR (DMSO-ds, 300 MHz) & 7.60-7.70
(m, 1H), 7.39-7.58 {m, 7H), 7.20 (t, J = 9 Hz, 1H), 7.07 (t, J
= 9 Hz, 1H), 4.80 (s, 2H), 4.45 (s, 2H); LRMS calcd for
CyyH-5F3N.0,8: 452.0; found 452.C (M + 1) *. Anal. Calcd for
Cp4H15F3N2028: C, 63.71; H, 3.24; N, 5.19; S, 7.09. Found: C,

63.46; H, 3.32; N, 6.11; S, 5.95.

Example 15

Preparation of 5-phenyl-3-(4,5,7-trifluorobenzothiazol-2-
yl)methyl-indole-N-acetic acid

3-cyanomethyl-5-phenyl-indole-N-acetic acid, ethyl ester

5-Bromo-3-cyanometinyl-indole-N-acetic acid, ethyl ester
(1.0 g, 3.1 mmol) and phenylboronic acid (0.418 g, 3.4 mmol)
were dissolved in anhydrous DME at room temperature under a
nitrcgen atmsophere and treated wit h Pd{(OAc),; (2.1 mg, 0.0093
mmol) and PPhi; (7.4 mg, 0.028 mmol). This mixture was heated
to reflux and 2 M Na ,C0; (3.11 mL, 6.2 mmol) was added via

syringe. After 12h, the mixture was cooled to room temperature
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In a second assay, a nunber of the sane conpounds were tested for their
ability to inhibit al dehyde reductase (hALRI), a structurally ntgpéagLszppz
enzynme. The test nmethod enpl oyed were essentially those describ )
et al., J. Med. Chem 1996 39: 1924. Using this assay, the concentrations
required to inhibit human al dehyde reductase activity by 50% (1 C50) were
det er m#d. adienn theBeCddtant he ANERYSSUHARRE mE{tos i NRare et paded Si ne
hi gh potency of test conpounds as inhibitors of al dose reductase is

desi r abyiesh |[B&PAC ~[FR, | TBOnLh| aed bhe svaghicsOierheconhénefapdd hi gh
pctency of test conpounds as znhibitor.s of al:~~. ~hyde. red~; ~tas~ s

un~i _sivadidd wtthl arsgl’ d: AARed CS-N3Chabet utsonr edsbaghtveactobai ngly,
tr~e hr, LRI ; hALR2 ratio is sne~ ~_c determne the selectivity of the test
conp: . ~undssrdd ~wnd npont¢amceanédt hnsvaeliect Theét yessddeswasbpdrifiKdt bpi , et
al., J. i~led. Ch em 40: 684, 1997. The results of all these tests are
conbi next gnd lialshu sthrated darakabl e(Hepdatanule ##IALRD {d(50) ¥ R1 A(4)Ca0) HALR1
hALR218 nM 3, 000 nML, 2002] OnML1, OOOnML, 10035 nM27, 000 nMb, 40048 r~M34, 000
nVA, 25056 Vi, OO0 1B, e r 7l as 18 Wwhikd 20024 (445 mg, 45%); 'H

NMR (DMSO-dg, 300 MHz) & 7.64-7.74 (m, 4H), 7.39-7.44 {(m, 4H),
7.29-7.34 (m, 1H), 5.20 (s, 2H), 4.15 (g, J = 7.2 Hz, 2H), 4.C8

(s, 2H), 1.20 (t, J = 7.2 Hz, 3H).

5-phenyl-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl indecle -N-

acetic acid

5-phenyl-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-
indole-N-acetic acid was prepared in a manner analogous to that

ser forth in BExample 2, ewcept zhat 5 -phenvlindole was usacd

n

T
“ Rf 0.55

instead of 5 -chloroindcle in ste p 1: wp 156 -159

{

(10% methanol in chloroform); ‘Y NMR (DMSO -dg, 300 MHz) &
7.66-7.69 (m, 4H), 7.57-7.60 (m, 1H), 7.39-7.47 {(m, 3H), 7.29-
7.35 (m, 2H), 5.06 (s, 2H), 4.66 (s, 2H); LRMS calcd for
Ca4HisF3N;0,8: 452.0; found 453.0 (M + 1) ". Anal. Calcd for
CoqH15F3N20,S: C, 63.71; H, 3.34; N, 6.19; S, 7.09. Found: C,

63.54; H, 3.32; N, 6.13; 8§, 7.01.

Example 16

Preparation of 6-phenyl-3-(4,5,7-trifluorcbenzothiazol-2-
yl)methyl-indole-N-acetic acid

Step 1: 6-Phenylindole
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68 nM2, 700 nM340712 nM4, 800 nM40087 nM/, 500 nML, 100911 nM21, 000

nML, 900105nML3, 000 nM2, 6001199 nMb, 600 nMb712102 nMLO, 000 nMP81373 nM 3, 000
nML7814101 nML6, 0001601553 nM 0, 0001901625 nMs, 200 nM248178 nwﬁféognjg aqu
nivb, 1001815 nM>100 ~i vl >6~ 7001930 nML1, 0G0 nMB70 | 207 nM/, 00G nML, 0002
nML8, 0CO nML, 300229 , 1 nML9, OO0 nl14?2, 10023:~ ri.5, 50C nMr202.41, 040
nP~14, 500 nMAsb25t36nnWE, 300 nMELER1AdBNRS, (006 BVE.1230Q 0l Zild )r riM<S, 000

nl ~I <96285 nP~1 12, 000 nPf12, 4002911 nM 4, 0001, 270307. 7 nM21, 000 nM2, 7003113
nMB, 700446 yk3868" Qonible TeskedNohqleskediohtesh akkdsphRehd w340 nML49 The

results show the superior potency, selectivity and efficacy of

represept-ahi¥eg QQHHO@EQ@(@B3BP§ (Dyenhbon. BHeBr €8irrihgKenk. mMAxtGpEPOUNdS
are useful in the treatnent of chronic conplications ariSing from di abetes

mel i tuge,rSyehmas . di ahehi, 9 peabaliachs ar €41 BOPEL Ny sang pgeaopathy.
Accordingly, an as pect Of the invention is treatnent of such conplications
with the,i LV nds; a I t r tiop;and
B evi o B e B e e PO oFn T he T e Bat fer of for EXamPs,
di abeti a;a s et 4 nopat hy,. . nephr I hjsd,
opti ona ?gsgtﬁggkgﬁpégﬁ%ghtgﬁgtﬁé g%%%%ﬁﬁ S&gg%% 3%%%3%%*%%3 %#Lgag%ﬂﬁlity
to nor 1.Zg,0f ttal .ac I = { he i atl erye _of
St opt ogofogin | Aaeca aPanat sBr S PhapPlableb nele' Bfude Vs
determ ne the effi y.a.re essentially_tho f Lar i, et ai., J. N ed.
Cnem SQSdIQSFglégﬁgETHeDfEGén 8%8:%0?~?3Ei%gFgéckggnf?EP %rg?r ﬁ%¥44. ess
oL r~ a,~ ~ng ar.uy using it, are now desk=ihed wa,such.ful'~, clear,
ccn::iggh%n 9%%3%? ?%Vﬁ? g?”toré?aaBVéraéggggrsgglgﬁfFPeanﬁn the arL tc
~.vhich ir rtains, to _nmake and use . the sane. |t _i.s.tp be.unde~s~ocd t hat
t he for%%%?%ﬁgﬁgggaiBESVﬁFﬁ?er?gﬁ Efibodir et s BFrfﬁéeBr§¥eﬁgaF VERLPBR ari d
that nodifications y be e thergin wthaut departing fromthe spirit or
scope oThfﬂ@aE?%§@RF§iﬁ§eﬁpggn dgiggﬁmﬁBF”Fﬁith ‘%NQ? AeFrHarticul arly
poi nt out and istinctl% claimthe_ subj ect n@ﬁter regarded _as _invention,
the fol ToWhgStl aFnE EbRcPaUet hils°LPel®Pti Eafi on. -RaM"=18P¥5P-Co7 B2 we
claim 1. A conpound of the formula: R2 Ra Z R38 Ar w~-R R- A ~OR-

MHz) 6 11.15 (br s, 1H), 7.58 -7.66 {(m, 4H), 7.41-7.47 {(m, 2H),

7.56 (m, 1iH), 7.26-7.3: {(x, 2H), €.42 (w, 1E).
Preparaticn of 6 -phenyl-3-(4,5,7-trifluorcbenzothiazol-2-
vl)methyl indole-N-acetic acid 6-phenyl-3-(4,5,7-

trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid was

prepared in a manner analogous to that set forth in Example 2,
except that 6 -phenylindcle was used instead of 5 -chloroindole
in step 1: mp 156 -159°C; R¢ 0.50 (10% methanol in chloroform) ;
'H NMR (DMSO -d;, 300 MHz) 6 7.65-7.75 (m, 4H), 7.57 -7.62 (m,
1H), 7.41-7.50 {(m, 3H), 7.26 -7.38 (m, 2H), 5.12 (s, 2H), 4.68
(s, 2H); LRMS calcd for C ,H;sF3N,0,58: 452.0; found 453.0 (M +

l>+. Anal. Calcd for C 24H15F3N,0,8: C, 63.71; H, 3.34; N, 6.19;

S, 7.09. Found: C, 63.46; H, 3.33; N, 6.10; S, 6.96.
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OR6 wherein Ais a C ~-C~ alkylen a group optionally substituted v~itr

-C al kyl or nenu- or disubstituted ~~ith halogen; Zi s a bond 55
(O rr~t, yr C;-C, al'.~cylene opti~".~1~1~ "/ : _t SLt1JStl~. ﬂlﬁﬂJﬁHL 002
-tC=; _~~_ .~l.vrl; R 15 hydrogen, a ky~~ h ~~ing 1 -0 Carbon atOr;"’

h~. LG-~"2n, G, 3 -r or 4 -pyridyl, or phenyl, where the phenyl or pyrldyl
IS optlonally substir_uted with upExémpheeé7groups sel ected from hal ogen,
hydroxy, Cl-Co ai koxy, Cl1-Cs al kyl, nitre, amno, or nono- or di (d -C8)
aIkfIanPrggar811dﬁ3oﬂQs‘mﬁntﬂalﬁnd>&%mﬁ15Jﬂkﬂﬁﬂﬁkﬂﬁﬁqbénmbmmﬁﬁzohajogen,
nitro, o0)agtcalRyinglodup Nfacktie: cariegbn atons (which may be substituted
with one or nore halogens); ORS, SR~, S(O R,, S(0) zN(R-) z, C(O N
(R~) ~, or N(R7) z, wherein each R~ i s indgpeptently hydrogen, an al kyl
group of 1 80 18 J U 1. 20 car bon ato‘* { ch may be substituted with
one or nore hal ogens) or ben%yl, F 71 portion is optionally
substituted with up to three ) ent y selected from halogen C
1-C5 al kyl, C ~-Cb al koxy, am no, i

5-Morpholino-2-nitrotoluene

A mixture of 5 -fluoro-2-nitrotoluene (5.11 g, 32.9 mmol),
morpholine (4.31 mL, 43.4 mmol) and K »C0O; (6.83 g, 49.4 mmol)
was diluted in anhydrous DMSO (80 mbL) at roocm temperature with

stirring. The mixture was heated tc 86°C for 24 h. Afte

B
-

0]

cooling to room temperature, H ;0 was added and the resultant

. - - L N ~
mlLxTure was extracted with ZtOAc (3%, 52 mL 1. The or

8]
)
]
-

~
L

b
(]
o

layer was wasnad with sat’d aquecus NaCl (120 mi), dri over
MgS50,, filtered and concentrated in vacuo. The remaining solid
was triturated in heptane (200 mL) and filtered to give the

degired material (7.10 g, 97%) as a yellow powder: Rz 0.40 (75%
heptane/ 25% ethyl acetate). *H NMR (DMSO -ds;, 300 MHz) & 7.96
(d, J = 9.9 Hz, 1H), 8.85 -8.88 (m, 2H), 3.70 (¢, J = 5.0 Hz,

4H), 3.35 (t, J = 5.0 Hz, 4H), 2.53 (s, 3H).

Preparation of 5-Morpholinoindole

Under an atmosphere of nitrogen, a solution of 5 -
morpholinyl-2-nitrotoluene (7.0 g, 31.5 mmol) in DMF (100mL)
was treated with dimethylformamide dimet hyl acetal (4.81 mL,

36.2 mmol) and pyrrolidine (2.62 mL, 31.5 mL). The mixture was

-£3 -~




phenyl or heteroaryl such as 2-, 3- or 4-imdazolyl or 2-, 3 or ~ -pyridyl,
each of ~>>hich phenyl cr hetercaryl is optionally substituted wi;.h up to
t hree groups independently selected from hal ogen, C 1-Cs al; ~. \)' 8 QU]—_%UZ
al ~ccxy, amno, and no::0- o~ di (Cl-C~) alkylamr_o; t. :?;:J=t_." ~~=ire
~ii~pi'lnY~ ~%~"1.'JT; 1S Gsr-t10!":~~~I" BLI~~~r~~.l::~~~~ with up to

t hr ee geatedstondépetddentil yasekeched foonlhah. opéherCcdoCingl |l &fel, C ~-Ch
al ko: ~y, am no, and nonc - or di (Cl-C6) al kylam no; cr a group of the

f or mul amiduf £Flzyss ~dbné&hiZracwher e Jim svacbondtoCh2yeokiigedesoredi t rogen
and each r is independently 2 or 3; R6 is hydrogen or a prodrug group; 81

18 J U {nh2dBdeRoats Hydrogehnickl r&8 abkyd, fluoro, or trifluoronethyl; and
Ar represents a phenyl group optionally substituted with up to 5 groups

i ndependent | ynsel geéede81 90k hahathe adsaldidsgreup iof Hrorke cardwnuat oms
(which may be substituted with one or nore halogens) , vitro, CR,, SRS, S

(O R, ami(£dd@®R 82 ot R Dhargier®i e dded % hydiogi @, p@fc alkyd ggoup of

1 -0' carbon atons (which may be substituted ~rmth one or nore hal ogens) or
be; ~zylin, wheie 19 PHENYYhE ROKELPE Ss ORfdrofaht ¥t sabshi kupbgdrv. ;ith up

to trlree groups independently selected from hal ogen, C
shaker at 55 psi for 2.5 h. The catalyst was filtered through a
Celite plug with several washings w ith EtOAc and the remaining
filtrate concentrated 1In vacuo . The residue was purified by
$i0; flash chromatography (1:1 Hept/EtOAc) to give 2.0 g (31%
over 2 steps) of the desired indole as a cream powder: R ¢ 0.30
(10% methanol in chloroform); . 'H NMR (DMS O-ds, 300 MHz) &
10.77 (br s, 1H), 7.24 (s, 1H), 7.18-7.20 (m, 1H), 6.97 (d, J =

1.8 Hz, 14y, 5.81 (ad, J: = &.7 Hz, J, = 2.1 Hz, 1H}, 5.25 (43,

J, = 3.0 Hz, J, = 1.

X
o
N
=
it
W
~
T
-
]
hl_\_
N
o
s
N
o
T
A9
0
m

(c, J = 4.50 Hz, 4H).

Preparation of 5-morpholino-3(4,5,7-trifluorobenzothiazol-2-

yvl)methyl indole-N-acetic acid

5-morpholino-3-(4,5,7-trifluorobenzothiazcl-2-yl) methyl
indole-N- acetic acid was prepared in a manner analcgous to
that set forth in Example 2, except that 5-morpholincindole was
used inste ad of 5 -chloroindole. 'H NMR (DMSO -ds, 300 MHz) &
7.64-7.72 (m, 1H), 7.34 (s, 1H), 7.26 (d, J = 9.0 Hz, 1H), 7.06
(d, J = 2.4 Hz, 1H), 6.91 (44, J;= 9.0 Hz, Jz= 2.4 Hz, 1H),
4.95 (s, 2H), 4.60 (s, 2H), 3.70 -3.73 (m, 4H), 2.97 -3.00 (m,

4H) ; LRMS caled for C53H1aT3N3055: 461.0; found 462 (M + 1) .

-654 ~



c~l~":li, d-~; al.~-rcWwcC .T, a*?-'10, l:ld I"" ~~?1:J- ~J~~ jai (u'.
-~~~ ~I'F.t'1 ;~,~ "r.~,, o~=tie phenyl gro~Ip m-~y b o] er aed
~~rith benzo where th= benzo is optionally substituted mﬁthﬁdﬁigBHEZBQQ(ﬁ
hal ogo~, cyano, vitro, trifluoromethyl, perfluoroethyl, trifluoroacetyl, or
(C 1-Cb)al kanoyl, hydroxy, (C 1-Co)al kyl, (C, -C5) al koxy, (C l-CQ% al kyl
thio, tArRluofedscthdeyr, GeeilfFufiroiettindt K0 55U @b) A I8 sl fitylsi (T,
Co) al kyl sul fonyl; a heterocyclic 5 -nenbered ring having one nitrogen,
oxygen 6r. 68ul Found:wé nistsr.dg-nslorfle WGf; Whi ¢h 7y e €l aced by cxygen or
sul fur, or three n itrogens one of which may be replaced by oxygen or

sul fur, said heterocyclic 5 -nenbered ring 82 18 J UL 2002 substituted
by one or two fluoro, chloro, (C 1-C6)al kyl or phenyl, or condensed with
benzo, or substituted by one of pyEkawblefliByl or thienyl, said phenyl or
benzo optionally substituted by one of iodo, cyano, vitro) perfluoroethyl)
trifluopgagatyk.iodr offCk Copplremaayilne -@ne 40rs twma raf £ ifd dtastesnedd o1 Dz o by D1,
hydroxy, (C 1-C6) al kyl, (C 1-C5) al koxy, (C 1Co)al kylthi o,

trifl _uonembhexyt, - inddlfl-woreeetikyldhido, (C Co) al kyl sul finyl, (Cl-C6)

al kyl sul fonyl or trifluoromethyl, cr two flucro or t~rro trifluorcnethyl
with one Bydiaxy ol o¥ne -MdrehoT@hAikeNtrdolenreor, preferably, two fluoro
and or T~ I~ TJ~=f;T=i.7ly =, Ji—ti rah Liui:r0, S~l~

= hemixburk ot i T w A O Q1@ d A~ (1Y, S IDSdE Iy mpehJn T rie
3 -pOsltIcC : ry f~IO~, chloro, bronmo, (C~-C~) alkyl or (C_-C5) alkoxy; a

heterocyglh6,91naENREr 6d KNG 4ha~y, g )0ne d & [dy.eqel a3t H094N gaLORR,, 19T one
or two nitrogen atons and one oxygen or sulfur, said hetérocyclic 5

- menber gd. Li ti:tu e t wo =(Cl~Gb).al nﬂ%y
condensgaréﬁ?%lggﬁgo}%b%%ggggfﬁguF@%Obygégh%ng5@?F%%Tf‘Tury %ﬁu%ﬁ£ enyl ,
sai d phen or .benzo optjionally substituted by one of,iodg.o .

trifl uo?’bﬁ%t Ay ERiGe 'ort%‘r‘:femdr oot "’Falsug?%a}é/ec‘?'ll or oI,2 r ono, g?ﬁ 44 CB)
alkyl, (Ci-C6) al koxy, (C 1-C5) alkylthio, (C 1C6)al kyl sul finyl,

( C1- C6) AFk§rsaGPPEAYHE, tor rOoNY Lgpperethye, &3 8 ¥y2§ pddgdzand the

resultant mixture was extracted with EtOAc (3X, 75 mi). The

crganic layer was washed witn sat'd brins (100 ml), dried over

9]

MgS0,, filtered and concentrated in vacuo. The remaining solid
was triturated in hepatane (200 mL) and filtered to give the

desired material (8.00 g, 36.4%) as a yellow powder: R e 0.40C
(25% ethyl acetate in heptane). 'H NMR (DMSO -dg, 300 MHz)
7.40 (d, J = 2.7 Hz, 1H), 7.30 {(d, J = 8.7 Hz, 1H), 7.20 (dd,
Jy = 8.7 Hz, Jy = 2.7 Hz, 1H), 2.70 (t, J = 4.8 Hz, 4H), 3.35

(t, J = 4.8 Hz, 4H), 2.36 (s, 3H).

Preparation of 6-Morpholinoindole

Under an atmosphere of nitrogen, a solution of 4 -morpholino-2-
nitrotoluene (7.1 g, 31.9 mmol) in DMF (100 mL) wag treated

with dimethylformamide dimethyl acetal (4.92 mL, 37.1 mmol) and
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and said pyridyl, furyl or thienyl optionally substituted in the 3
-position by fluoro, chloro, (C 1-C6) alkyl or (C1 C6) alkgxg; id
benzo- condensed heterocyclic 5-nenbered or 6-nmenbered rings op idiﬁﬁ|20ﬂ2
substituted in the heterocyclic 5-nenbered cr 6 nmenbered ring by one of
fluoro, chloro, brono, nethoxy, or trifluoronethyl; oxazole or ~.hiazole
condensgyrrol {dine6 (2 nebel.ed3ar 8mal.+-. ¢ Fheupistntai wasghereecr towo
nitrogen atonms, vaith t hicpher~e or a~;ith furane, each optlonall vy
substi t uged hon@Bfcd e forial .h. - _Arder BooLling, ;the mixture was
C~~tlL:~~"~P~~L-11, 1;;-"tr:lrltall.;J vi mathylsulfin~. 1,

i m dazo i dj rori opyri gi i St i y.ghe o
e R e T i G ¥
f1uoro ﬁrié’ﬁ‘lf’é&; &ﬂ&f““?hé’ph%&eo{ %Q'%Q@&QE@” Rt HQP@EW gubgtituted by
one of TIUOro —chToro or trifruorens yF; I énotrrazole opFlonaIIy
substituted by one of chioro or trifluoronethyl; na htgothiazole;
naphthd&%@%ﬂ%g’%@A?hﬁéﬁ%i@%ihﬁﬁéoWéFm%Q £01857°8-L 5@0 18.1A BonPodnd
according to claim1, wherein Ar is aryl or heteroaryl, each of which is
subst i tpled wis hadiged ot ouhe geolipsion portionwise over 30 min. The

mixture was heated for 4h. After cooling to room temperature,
the mixtu re was neutralized with sat'd NaHCO 3 and extracted
with Et,0 (3X, 300 mL). The combined organics were washed with
sat'd brine, dried ovexr MgSO ,, filtered and concentrated in
vacuo. The residue was purified by Si0O , flash chromatography

(heptane to 2:1 heptane/EtOAc) to give the desired material as

o)

steps): R ¢ 0.50

Ul

a white crystalline powder (1.0 g, 11% over

(2:1 Heptans/EtCAc); ‘H NMR (DMSO) -ds, 300 MHz) & 10.73 (br

O]

(s, 1H), 6.73 (dd, J, = 8.4 Hz, J; = 2.4 Hz, 1lH), 6.25 (d, J =
2.4 Hz, 1H), 3.72 (t, J = 4.8 Hz, 4H), 3.02 (t, J = 4.8 Hz,
1H) .

Preparation of 6 -morpholino-3-{(4,5,7-trifluorobenzothiazol-2-

yl)methyl indole-N-acetic acid

6-morpholino-3-(4,5,7-trifluorcbenzothiazol-2-yl)methyl indcle-
N-acetic acid was prepared in a manner analogous to that set

forth in Example 2, except that & -morpholinoindole was used
instead of 5 -chloroindole in step 1: mp 178 -180°C; 'H NMR
(DMSO-ds, 300 MHz) &8 7.66-7.72 {(m, 1H), 7.37 (d, J = 8.4 Hz,
1H), 7.29 (s, 1H), 7.06 (d, J = 2.4 Hz, 1H), 6.84 (d, J = 8.4
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i ndependent|y sel ected from hydrogen, fluorine, chlorine, brom ne, D%
trifluoronmethyl ar~d nitro. 3. A conpound accordin g to claim}, ei
VAR

is a substituted phenyl of Forrmula Il or a substituted benactr
Form~_tla lll RB RO\ / RoRFCRJ. RLt ~-NI ~ R 12 r S R-s Rn wherein R
e, P~ @& R,, R3 , - mR1-, R.z, R a~Ld R are indepervdently

rydr ogeHz . f 1Hlor #n€6, (&hl @Hlne 4 .BrBoms .r @H) t Bi-fATuor dnBEhyM. ofHNI t o094 A
conmpound according to claim3, wherein Ais nmethylene a:~d Z is a bond. 5.
A conpodnd3adtoer ding LEMSl aiahcg, fwheei n 22H1iBMNQ o cged - GndfQuid 45Ddond.

85 18 J UL 2D02 6. A compound according to claim3, wherein Ais

met hyl ef¥;+Ra" i s Ayal ogéal cdnfoZ s .aHkEE0:3. CR£0apdundtaccofdi 4§.76;cl ai m

6, wherein Ar ~s a substituted benzothiazole of Fornula Ill. 8. A conpound
accor di Hg Bc78l;aNm 7, 5@heiSei 6 at7 |Bastd OnetDf 7RI, RB-~36 RN, an€°R K, i s
trifluoronethyi. . . ~,_ .,p;=,." ~~<~~~~a~  fir - ~~"1
ai r™~5,58 ~:: _~~1i -- . ,r .

Example 19

Preparation of 5-phenoxy-3-(4,5,7-trifluorobenzothiazol-2-

v1l)methyl-indole-N-acetic acid

5-Phenoxy-2-nitrotoluene

A solution of phencl (12.16 g, 0.129 mol) in anhydrous
DMSO was treated with K,CO; (17.88 g, 0.129 mol) and stirred at
room temperature for 15 min. 5 -Fluoro-2-nitrotoluene (13.38 g,
0.086 mol) was added to the solution via syringe. The resultant
mixture was heated to 80°C for 12 h. After cooling to room
temperature, the mixture was p oured into H ;0 (100mL). After
extraction with EtOAc (2X, 100mL), the organics were combined
and washed with a sat’d brine solution, drieds over MgSO 4
filtered and concentrated in vacuo. The residue was purified by
flash column chromatography (heptane to 8 :1 heptane/ EtOAc) to
give the dessired material as a yellow crystalline solid (12.50
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trif7 L._.~ :~_ Plr~ 10. A conpound according to claim7, wherein R =,
Ri;, and Rl1~ are f luorines and Rl; i s hydrcgen . 11. A corrpﬁgng cz[ﬁ@n
to claim10, ~~~rereir. R o is hydrogen. 12. A conpound accor
10, wherein R6 is Cl1-C6 al kyl. 86 18 J UL 2002 13. A compound according
to claim5, wherein Ar is a substituted phenyl of Formula II. 14. A
conpound,aecéndi Bg boscl dismrlieptherei nsat Bteast ;onel ofMRR~(DM&P-ds ,R3,00R ;
Rois trifluoromethyl . 15. A conpound according to claim 14, ~~~he rein R
51is trmhlzlylorap@eto@yl 4,165 A §0@p@ynd11@rco-ﬁdwg $04¢1 @hm zlri Wy ; g5 ein R G

., arC ~~LI J~l: e~r ~~!: ~rer|~~~|: A ccrrch nd
accurdl claim,1 ~ rher hydr og n.,
accordi rgg to &I’a?m og vlvherénl nzg 55%6 aldk %r 1% A cdnpourid accoré31 I'Mg to
claim 1, whi (4, 5
trifluofsben o‘P hﬁﬁzle

5-Phenoxyindole

7néﬂ1’yll-}f)rvd0:fes-]r\l-%t%'et%}l:) acid, ethyl ester. 87

A solution of 5 -phenoxy-2-nitrotoluene (10.03 g, 0.0428
mol) in anhydrous DMF was treated with N,N-dimethylformamide
dimethyl diacetal (6.73 mL, 0.0508 mol) and pyrrolidine (3 .63
mL, 0.0438 mol) and heated to 110°C for 2.5 h. After cocoling tec
room terperature, the mixture was diluted with EtOAc (500 mL)
and washed H ;0 (500 mL). The organics were dried over MgSO4,
filtered and concentrated in vaguo. The crude intermediate was
dissolved in glacial HOA:c (250 mlL) and warmed to 85°C. ZIn
(24.862 g, 0.377 mel) was added to the sclution portion wiss
cver 30 min. The mixture was heated for 4h. After cooling :to
room temperaturs, the mixture was neutralized with sat’d NaHCO,
and extracted with Et ,0 (3X, 300 mL). The combined organics
were washed with sat’d brine, dried over MgSO 4, filtered and
concentrated in vacuo. The residue was purified by Si0O , flash
chromatography (heptane to 2:1 heptane/ EtOAc) to give the
desired material as a white crystalline powder (3.1 g, 34% over
2 steps): R¢ 0.50 (2:1 Heptane/ EtOAcC) ; 'H NMR (DMSO -dg, 300
MHz) & 11.12 (br s, 1H), 7.48 (s, 1H), 7.30-7.38 (m, 1H), 7.25-
7.29 (m, 2H), 7.17 (d, J = 2.7 Hz, 1H), 6.8% -7.02 (m, 1H),
6.86-6.88 (m, 2H), 6.80 (44, J; = 8. 7 Hz, J, = 2.4 Hz, 1lH),

6€.37 (m, 1H).
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18 J UL ~~~2 20. A conpound according to claiml1, whichis 3 -(4,5,7

trifluorobenzothiazol -2-yl) nethyl-indole-Nacetic acid. 21 . C o]

according to claiml1, ~rihichi s 7-cnloro-3 1/8 J)m)_ ?Dﬁz

(4,5, 7-Trifluorcbenzot hi azol - 2-yl ) net hyl -i ndol e-N-acetic acid. 22. A

conmpound according to claim1, which is 5-chloro-3 (4, 5,

7-trifl uorobenzot hi aacl - 2-yl)met hyl -indol e-11-acetia_ acid, ethyl ester. 23

, Y ~ ~ ~p. ~ =i a~~~~~ ~ir_.~t~cl a~~; 1, ~v:, ~c:~~~a-~,et;
~ (Eresarattqurf lofudr obenzotiiersrat =3 (419 rr”eittwntflmr@bﬂ@zqtml@\@@lrz~

Cld 24. A conpound according tc claiml1, which is ~-nmethyl-3

(4,5, 7- ydi) fretrdrydb emdzdtchilezglet2-o/19amet hyl -i ndel e-N-acetic acid. 25. A

conmpound according to claiml1, which is 7 -nethyl-

(4,5, 7-trifl Bepheerwxzotdhi @z d -2~ i) fifetdydlbd mewtdd lei-e2Ab lacety ) acetchy 26. A

conpound according to claim1, which is 6-chloro-3

(4,5, 7- indblecNebenzati azdld 2rad )oreihded nidcle-dracet ianaidgbud88&o 18 J U

L 2002 27. A conpound according to claim 1, which is 5-benzyl oxy

3- (4,5, thtri Eetiorfekenzot hi 8zalmp2eyb) mekhybti adakesN- apekenoxgdindo128 wak

conmpound according to claim1l1, which is 6-fluoro-3

(4,5, 7- tekll uasekerdzotfhisazath Loy )m@d Ty | th netede- N- acep i c2@ci d.130°C; R

0.45 (10% methanol in chloroform ) ; 'H NMR (DMSO -dg, 300 MHz)
§ 7.65-7.70 (m, 1H), 7.47 (s, 1H), 7.42 (d, J = 8.4 Hz, 1H),
7.21-7.27 (m, 3H), 6.98 (m, 1H), 6.83 -6.90 {(m, 3H), 5.02 (s,
2H), 4.60 (8, 2H); LRMS calcd for C 24H sF3N30O38: 468.0; found
467.0 (M - 1) . Anal. Calcd for ¢ ,;H:sFiN,058: C, 55.11; H, 4.20;

N, 8.76; 5, 6.65, Found: C, 55.11; H, 4.05; N, 8.57; S, &.50.

Example 20

Preparation of 7-fluoro-3-(4,5,7-trifluorobenzothiazol-2-

yl)mwethyl-indole-N-acetic acid

7-Fluoro-3-(4,5,7-trifluorobenzothiazcl-2-yl) methyl
indole-N- acetic acid was prepared in a manner analogous to
that set forth in Example 2, except that 7 -fluoroindole was

used instead of 5-chloroindole in step 1: mp 194-196°C; Re 0.690
(10% methanol in chloroform ) ; M NMR (DMSO -dg, 300 MHz) 3§
7.67-7.73 {(m, 1H), 7.46 (s, 1H), 7.35 (d, J = 7.2 Hz, 1H),
6.89-6.99 (m, 2H), 5.06 (s, 2H), 4.64 (s, 2H); LRMS calcd for

Ci13HioF4N20O,58H,0: C, 50.23; H, 3.28; N, 6.51; S, 7.45. Found C,
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29. A conpound according to claim1, which is 5-fluoro-3
(4,5,7-trifluorobenzot hi azol - 2- yl)nethyl-lnd0|e-~ ~T-acet|c afTF

Jae 2082

conmpound accordyng toclaiml1l , ,~~aich |s o' -neti'

L7 ~~itIL=JY.~s":J1" G L WHEL: I p~1 =- jiIiiIE'hllclll

.-~ QO ~ii-~v~. r' .a,~-[;. 3i. A con,pcund accGdl ng t claiml, which
“s 3 - (5% dor Ay W benZot hi%iz ol -PL y|3)9rﬂetqmy|ﬁqumia|%95 -dteti® acid
32. A conpound according to claim1l1l, which is 5 -vlethyl-

(5-Tri f AuGlomsaiyIch 920t BpBkN ) ) meuhy! - i ndol e- N-acstl c acrd. 33. A

conmpound according to claim1, which is 3-(3
ni trophenyl ) net hyl -i ndol e-N-acetic acid. 89
according to claim1l1, which is 3-(3 nitrophenyl)nmethyl-indol e- N

acid, ethyl ester. 36. A conpound Bgawmptlenglto claim1l, which is 2
-phenyl -3 (4,5, 7-trifluorobenzot hi azol -2-yl ) met hyl -i ndol e- N-aceti c aci d.

37. A compouidtdeeoidi Mg dr@aed-ai-m4l 5, Whireh Alsidro@ieidvet -ak 14,2 5,
7-trifluoro” oenzot hi aaol - 2- yl)nethyl-|r~dole Td- acetic acid. 38. A ConlLlJ';
~~l1Ti ~ya¢€a@rtdﬂyrlgmeo®eamnab,ethd iddid "1 is 6 -~ Ju~l~l~. ~~-3 i ~r %

~ -~ ~1" IT~-W~~T:"1."~"~~1T" ~1~"71-~-1i_a T~~t~'":Ji- .u~lP-mc:CEti ~
3~' ~~.. 39 . 7Apgempeand 43cc 7ortd+lf~1glotr@b@hz@tmlhzdmlzciy:u Sm("_é nyl

nmor phol ~no- 3- (4,5,7-trifluorobenzot hi azol - 2-yl ) nmet hyl -i ndol e- \ acetic acid.

18 J UL 2002 34. A conpound

acetic

indole-N- acetic acid was prepared in a manner analogous to

that set forth in Example 2,

except that 7-bromoindole was used

instead of 5-chloroindole in step 1: mp 228-230°C; Ry 0.40 (10%
methanol in chloroform); *'H NMR (DMSO-d;, 300 MHz) & 7.65-7.74
(m, 1H), 7.57 (d, J = 7.8 Hz, 1H), 7.49 (s, 1H), 7.22 (4, J =
7.8 Hz, 1H), 6.94 (¢, J = 7.8 Hz, 1H), 5.29 (s, 2H), 4.65 (s,
2H) ; LRMS calcd for Ci3H.F3;N,0,8Br: 434.0 for (7’Br and 456.0 for
*'Br); found 453.0 (M - 1) and 455.0 (M - 1) . Anal Calcd for
Ci1gH1oF3N203SBr: C, 47.49; H, 2.21; N, 6.15; 3, 7.04. Found: C,
47.65;H, 2.27; N, 6.15; 8, 6.38.
Example 22

Preparation of 7-chloro-3-

(4,5,7-trifluorobenzothiazcl-2-

yl)methyl-indole-N-acetic acid

7-chloro-3-(4,5,7-trifluorobenzothiazol-2-v1l)
indole-N- acetic acid was prepared in a manner analogous
that set forth in Example 2, except that 7

used instead of 5-chlorcindole in step 1:

(10% methanol in chloroform ); 'Y NMR (DMSO -dg, 300

-70-

rethyl

to

-chloroindole was

mp 228-230°C; R: 0.38

MHz) &



4C. A conpour _d according to claim1l1, which is 6

nmor phol i no-3- (4,5, 7-trifl uorobenzot hi azol - 2-yl ) net hyl -i ndol e a d.
41. A conpound according to claim1, which is 5-phenoxy-3 1NB j?jLF?GHZ
(4,5,7-trifluorobenzot hi azol - 2-yl ) met hyl -i ndol e-N-acetic acid. 90 .~ 81J
UL 2002 42. A compound according to claim1, which is 7-fluoro-3

(4,5, 7-Tr$2t Gof dbéWzot Hi azdl 52- yg)néthyﬁ BnHsl e 1K) acdt#8 46 d1HA3. TAlS
conmpound according to claiml1, which is 7-bronp-3 -
(4,5,7-fdifUUer6bénﬂ@bhﬂaiolJZO@IXmethyf-#nﬁoﬁeH$+ab%kic5a%$d§84-2Hl,A c~~;
npound according tc claiml, w~lch is '?-chiorc-3

(4,5, 7- 4r$$|UErobﬁhzoLﬁMazohl8dyf¢ne€hmﬁ&ﬂhﬂb®ﬁﬁpﬂra%hQIO abdand 4409.0 (.~

(f.~ 5 In~i ci ~:"i:A:.i~;=~ .3-i', L, M.~
f1 uor obemzet hj - azshal 2- gh)cd ﬁbnTCthﬁ£3NﬂbB&lN-aFCéQI63,adid 2465; AN,
conmpound according to claiml, ~nhich is 3-(6 fl~_iorcbenact~i az~le-2-yl)

met hyl -4 ngiz} es N-acel i cFaghnd: @7.SA.pharHaceusneaN,cenﬁésiBLon.senprising an
ef fective anmount of a conmpound according tc any one of clainms 1. 48. A
nmet hod of preventing or alleviating chronic conplications arising from
di abetes nellitus, which conprises 91
Example 23

3- [5-Fluorbenzothiazole-2-yllmethyl-indole-N-acetic Acid

F
N
291
S
N
Nh—<p
OH

3-[5-fluorkbenzothiazole-2-yllmethyl-indole-N-acetic acid

o]
D

n pExamp

-

was prepared in a mannser anaiogous to that set forth
3, except 2 -aminc-4-fluorothiophenol hydrochloride was used
instead of 2 -amino-4,5,7-trifluorothiophencl hydrochloride in
step 6: mp 208°C (decomp); R £0.10 (10% methanol in
diehloromethane)'d NMR (DMSO -ds, 300 MHz) 8 12.91 (s, 1 H),
7.98 (dd, J = 8.9, 5.6 Hz: 1 H), 7.78 (dd, J = 10.0, 2.6 Hz, 1
H), 7.50 (d, J = 7.8 Hz, 1 H), 7.40 (s, 1L H), 7.37 {d, J = 7.8
Hz, 1 H}), 7.26 (dt, J = 8.9, 2.4 Hz, 1 H), 7.13 (t, J = 7.8 Hz,
1 H), 7.01 (¢, J=7.8Hz, 1H), 5.01l (s, 2 H), 4.56 (s, 2 H);
LRMS m/z 341.0 (M + 1) %, 339.0 (M -1). Anal. Calcd for
CygH13FN,;0,8: C, 63.52; H, 3.85; N, 8.23; 8, 9.42; Found: C,

63.40; H, 3.80; N, 8.37; S, 9.43.




18 J UL 2002 adm nistering to a manmal in need of such treatnent an
effective anount of a conpound according to claim47. 49. A neﬂﬂ@qu[_?nog
according t o claim48 wherein the conplications are selected fromthe" -
group consisting of diabetic cataracts, retinopathy, nephropathy and

neur opat hy. 50. A conpound according to claim3, wherein Ar is a

substituted benzcthiazcle of Fornula Ill, R~ is trifiuoronmethyl, Ais r.
et hyle ne, methylene substitu~ed ~n~ith a methyl group, or ~. tulfil :W
~=t:i'~n~ R3, .r~.| di_~ u~y.n Oixample|24. |, r2L~r~'821';u G"*.~_ ~ L

bronmp, cyano or vitro, ne or two of fluoro, chloro, hydroxy, (C1-CS) alkyl,
( C1- CS) 3al(koxy no@behkicthdieromet-yll ] ak chwd -fihger] ec Noacetia @etildyl with one
hydroxy or one (C 1-C6)al kcxy, or cne or, preferably, two fluoro and cne
met hyl, or thrge-fflueh®eaizoups az2le-A -6QRRERY 1a¢ e@dien@-taeetlial @ck, which
is 2-nmethyl-3 (4,5, 7-triflucrobenzothiazol -2-yl)nmethyl-indol e-Nacetic
acid, efhyl peehared?in BnanHer aREI0ogRds ACRMROURGLAGRALH NG EXa@pdiem 1,
which is ~ nethyl-3 _ _ _ _ _

(4,5, 7-8ri Ehdapebenzoffi 20k - 21 yb ek hybnéndol gydrasei beiaci dasetibyh ester
53. A conpoun~"according to claim1l, ~ vhichis ~7-nethyl-3

(4,5, 7-yptkuar grenzabhiiazol-, 2- ¥l 1B ERYLHR B LeHBR-AC 8L lde RE1Gr i8lhy ester

step 6: mwp 203°C {(decomp) R £0.13 (10% methanol in

diehloromethane); *H NMR (DMSO -ds, 300 MHz) & 12.91 (s, 1 H),
7.95 (dd, J = 8.9, 5.0 Hz: 1 H), 7.86 (dd, J =8.8, 2.8 Hz, 1
H), 7.50 (d, J = 7.5 Hz, 1 H), 7.40-7.35 (m, 2 H), 7.32 (dt, J
= 8.9, 2.7 Hz, 1 H), 7.13 (t, g = 7.6 Hz, 1 H), 7.00 (t, J o=
7.6 Hz, 1 H), 5.01 (s, 2 H), 4.54 (s, 2 H); LRMS m/z 341.0 (M +
)T, 339.0 {(M-1. A&nal. Calcd for CiaH:3FN;0;5: C, 63.52; H, 3.85;
N, 8.23; S, 9.42. Found: C, 63.52; H, 3.86; N, 8.35; S, 9.53.
The ccmpounds of Examples 25 -32 were prepared essentially
according to the procedures set forth above in examples land/oxr

2 with appropriate substitution of starting materials.

Example 25

3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-2-propionic

acid

-72-




A conpound a:cording to clai;n 1, which is o-chloro-3 ( -,
~triflL:0OCA.."ePZ~7t~" 113z021-2-"1/1:1"Uti 1~J1-111: |01~-|I
c'lr'l '~ Ql:r"1 4Ster 55 . A cU;1?p0o":1Cl dc: ording t0 7l 1?FLHQt??UOZ
“.JhICC iS ".,"-ber.zl'lO~cy~'
3-(4,5,7-trifluorebanzot. hiazol -2-vl)nethyl -indole-li-acetic amd, r ethyl
ester 56. A conpound according to clainll,thi%h is E-fluoro-3 (4, 5,
7-try. fl uorobenzot hi azol - 2- yl)neth,,rl-ind 2| -acetic acid, ethyl ester
93 18 J UL ~~~~ 57. A conpound accorgli
(4,5,7-trifluorobenzothi azol -2-yl ) ne ;PRddl e- N-acetic acid, ethyl ester
58. A conpound acccrding to cl ai mhi%h is E~-nethyl-
(4,5,7-trifluorobenzot hi azol - i | e-N-acetic acid, ethyl ester
59. A conpound according cc cl A TN which is 3-(5 trifluaromethyl bsnzoth
i azel -2-yi) :aath~~l -indoie-PT-acet ira; erhyl aster 5J. A conpc;~lld
accordi n~~ tc claiml, which is 5-uwethvi-3
(5-Tri~lLI GOt: Ibeenzot r~i aCGci - 2- yﬁyﬁethyl-lr dol e-l1J-acetic acid, Y
e~hyl ester .

wp 176 -177°C; R¢ 0.34 (20% methanol in dichlormeth ane); “H NMR

(DMSO-d;, 300 MHz) 8 7.60-7.73 (m, 1H), 7.60 (s, 1H), 7.52 (d,
J = 8.1 Hz, 1H), 7.44 (d, J = 8.1 Hz, 1H), t, J=7.5 Hz, 1lH),
7.02 (t, J=7.5 Hz, 1H), 5.35 (q, J= 8.1 Hz, 1H), 4.64 (s, 2H),
1.72 (d, J = 8.1 Hz, 3H); LRMS calcd for C 13H;3F3N;0:S: 390.0;
Found 391.0 (M " 1)'. Anal. Calcd for CisH3F3N;O,8H,0: C, 55.88;

H, 3.70; N, 6.86; S, 7.85 Found: C, 56.09; H, 3.31; N, 6.89; S5,

Example 25

2-(4-5,7-triflucrokbenzothiazol-2-vl)methyl-indole-N-3-propionic

acid
F
F
N
/
S
\ F
N
\\>*OH

mp 200-201°C; R¢ 0.50 (20% methanol in dichloromethane) ; H NMR

(DMSO-dg, 300 MHz) & 7.63-7.71 (m, 1H), 7.51 (s, 1H), 7.47 (4,
J = 3.0 Hz, 2H), 7.14 (¢, J = 7.5 Hz, 1H), 7.00 (t, J= 7.5 Hz,

1H), 4.61 (s, 2H), 4.39 (¢, J = 6.6 Hz, 2H), 2.75 (t, J = €.6

~73-
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61 .

A conpound according to claim1, which is 2-phe=i1-3

(4,5,7-trifluorcbenzot hiazol -2-yl)nethyl -indole-:~'"-acetic aci d1 &kﬁw_ 2002
ester 94 18 J UL 2Q02 62. A conpound according to claim~, which is
5-pzer~yl -3 (4 5, 7- trifluorobenzothiazol 2- yl)nethyl-lndole N—acetlc aci d,
ethyl ester conp accordlng to_cla IS 6-phenyl -

. 7- lHr% fI r'owlszdia# die®- 1) rréIfIh*%N?Qﬁol é9IQ- chet* ot 3P L ¢ % est er
54 A co N.d_according to claiml, whichis 5 m)rpr~0||n c-3- ~~, 5)
7-trifl erf obeﬁ?étha%GFi 50T ) plhEiN:Ondei €+ NB-467 1 Hy Ac38; Ne~yi 18sLe: r
65. A conpound according to clai!r. |, w~ica, is 6-

mor phol iSno£3294 Foundr id.| (fo-dber HrcchidfzolN2-K130vethy |8 Hiol e-r: acetic

acid,

et hyl

ester 6d. A conpound accordin3 to claim1, which is 5-phenoxy-3

(4,5,7-trifluorobenzot hi azol - 2-yl ) net hyl -i ndol e-~1-acetic acid, ethyl ester
18 J U L 2002

95

Example 27

Preparation of 6 -Bromo-3- (5-trifluoromethylbenzothiazol-2-

yl)methyl-indole-N-acetic acid : mp 265 -267°C; R: 0.19 (20%

methanol in dichloromethane); 'H NMR (DMSO -dgs, 300 MHz) & 8§8.28

(s,

(m,

8.7 Hz, 1H), 7.67-7.69 (m, 2H), 7.43-7.47

1H), 8.22 (4, J

2H), 7.14 (4, J 9.0 Hz, 1H), 5.04 (s, 2H), 4.61 (s, 2H);

LRMS calcd for CisH;,F3N;0,8Br:469.0; Found 469.0 (M + 1) " for Br

= 79,

Anal. Calcd for C 19H12F3N2028BI: C, 4863; H, 258, N,

5.97; S, 6.83. Found: C, 48.60; H, 2.63; N, 5.88; S, 6.91.

Example 28

6-Methoxy-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-

acetic aci d: wp 118 -120°C; R ¢ 0.27 (20% methanol in
dichloromethane); *H NMR (DMSO -d¢, 300 MHz) & 7.63 -7.73 (m,
1H), 7.39 (s, 1H), 7.28 (d, J = 8.7 Hz, 1H), 7.07 (s, 1H),
6.78 (d, J = 8.7 Hz, 1H), 4.97 (s, 2H), 4.61 (s, 2H); 3.07 (s,
3H) ; LRMS calcd for C 3H;3F3N,038: 406.0; Found 407.0 (M + ) *,
Anal. Calcd for C ;3H;3F3N,038H;0: C, 53.77; H, 3.56; N, 6.60; S,

7.56 Found: C, 53.87; H, 3.56; N, €.67; S, 7.67.

-74-




67. A conpound according to claim1, which is 7 fiuoro-3
(4,5, 7-trifluorobenzot hi azol -2-yl ) nmet hyl -i ndol e- N-acetic aci d,‘] 8 h_yULe?gag

68. A conpound according to clai:
(4,5, 7-trifluorobenzot hi azol - 2-yl ) net hyl -i ndol e- N-aceti c aci d,
69. A conpound acccrdina to claim

1, which is 7-bronp-3
et hyl

ester

i~ 5, 7-trifluoroaenzothi azal - 2-yl |

70. A cor,
f1 uor obé

ound acc-ordir,g t~; clazm 1,

#ﬁ MMFCh i.s 7-chloro-3
#RPLSi Adai e- ~1- aceti ¢ aci d,
~~~hich is 3-

5. .,
Itezel o3 e en Ghegl et hiagal Ay IAc if?ﬁ‘l A

compound according . to claim1, which is 3-

fl uorob

-2-il]nmethyl-insol e-Nacetic Acid,

conmpound according to claim1, which is

[

o]
et hyl

ester

e~hl 1 astir

wN71 . A

72. A

3-(4,5,7trifluorobenzot hi azol - 2-yl ) met hyl -i
18 J UL 2002 73. A conmpound according
trifluorobenzot hi azol - 2-yl) nmet hyl|

-N-2-propionic arid 96
1, which is 3-(4,5,7

-1 ndol e+

ropi oni ¢ aci d,

et hyl

ester

74. A conpound according to clai™®
3-(4-5,7trifluorobenzot hi azol -

conpound according to claim1, hY s 3-(4-5,7
trifluorobenzot hiazol -2-yl)nmeth i p-Dr-3-propionic acid, 2t:~~i 1l ster
OH

mp 203 -206 °C; R ¢ 0.24 (20% methanol 1£~dichloromethane); Iy
NMR (DMSO-d;, 300 MHz) & 7.63-7.71 (m, 1H), 7.57 (s, 1H), 7.33
(d, J =9.0 Hz, 1H), 7.12 (dd, J ()= 9.0, J ()= 7.8 Hz, LH),
7.03 (d, J = 7.8 Hz, 1H), 5.08 (s, 2H), 4.78 (s, 2H); L RME
calcd for C 13H.,F3N-=0,5C1: 410.0; Found 411.0 {(M+l}) * and 409.0

(M-1)"

Example 30

5-Methoxy-3-(4,5,7-trifluorokbenzothiazol-2-vi)

methyl-indole-N-

acetic acid

mp 165 -167 °C; R ¢ 0.37 (20% methanol in dichloromethane) ;

NMR (DMSO -dg, 300 MHz) § 7.61-7.70 (m, 1H), 7.35 (C,

Hz, 1H), 7.26 (s, 1H), 6.90 (s, 1H), 6.64 (d, J =

-75-

———

3.0 Hz,

J = 9.

g

EAH

0

1H),



76. A conpound according to claim1, which is 6-Brono-3
(5-trifluoromethyl benzct hi azol -2-yl) nmet hyl -i ndol e- N-acetic acid B.Jt}L 2002
conmpound according to claim1, which is 6-Bronop-3
(5-trifluoronethyl benzot hi azol - 2-yl ) nmet hyl -i ndol e- N-acetic acid, ethyl
ester 78. A conpound according to claim1, which is 6-Mthoxy-3
(4,5, 7-§r bl ygr obanzoyhisazqls- 2oy ), et hyl -dsndale- Naegt ilad &y "I 8 J U
L 2002 79. A conpound according to claim1, which is 6-N ethoxy-3
(4,5, ?-&5 i, | pigr,6benzo8 §i @zoksgay! 4 %L Y (mi ndol end\v- 862t c(raci g, ethyl ester
80. A conpound ‘according to claim1, which is ~-Chloro-3
(4,5,7-trifluorobenzcthi azol -2yl ) nmet hyl -i ndol e-DIl -acetic acid 81. A
conmpound according to claiml1, which is ~-Chlorc-3 (4, 5; 7-tr if
| uor obenzot ":iazol-2y1l ) nethyl-ir - tic acid, e~. hyl es~ er f LAG
?: COMJLInd a~ CJ;dl::a t0 Clah”éggﬁh£§?§?i0f: 1S ~iei _th ~~~C/|-,

ri Z'%I i

e

g;hgbZ;§[gfluo[?p Qagtp{ 0l52 ! 'N'%%FHF—Qidﬁéfé5i§3' A
(4. 5 7-LELEL yor gbenzot fazgl- 2 yLyeLhyl o ndobes - 15agehke aghd. 15t !

i_ndol

dichlorcmethane); 'H NMR (DMSO -dg, 300 MHz) & 7.78 (d, J = 1.8
Hz, 1H), 7.65-7.73 (m, 1H), 7.49 (s, 1H), 7.61 (d, J = 9.0 Hz,
1H), 7.25 (dd, J ()= 9.0 Hz, J {(;)= 1.8 Hz, 1H), 5.04 (s, 24);
4.64 (s, 2H); LRMS calcd for C 1gH;oF3N;0,8Br: 455.0; Found 455.0

(M+1)" for Br 79 and 457 (M+1)"' for Rr 81.

Example 32
3-{6-chlorobenzciniazoli-2-vl) methyl-indole-N-acetic acid

O
/ cl

S

Representative compounds of the invention were tested for
their potency, selectivity and efficacy as inhibitors of human
aldose reductase. The potency or aldose reductase inhibiting
effects of the compounds were tested using methods similar to

those described by Butera et al. in J. Med. Chem . 1989, 32,

757. Using this assay, the concentrations required to inhibit




84. r'~ conpound according to claim11, which is 5-Bronc-3
(4,5,7-trifluorobenzot hi azoi-2-yl)nmethyl-insole-Nacetic acid 9?8 J@LJZHU?
2002 85. A compound according to claim1, which is 5-Bronp-3
(4,5,7-trifluorobenzot hi azol -2-yl ) met hyl -i ndol e- N-acetic acid, ethyl ester
85. A conpound according to claim1l) whicr~is 3-(0
chl or obbnmetheddoke2 rgk)netbyl -(hAdake- acadetity &g & 087.( IASO0pauEd
according to claiml, which is 3-(~_
chl or obéazethiazdl. - 2-yl ) net hyl -i ndol e- T~-acetic aci ~~, ethv,~l ester. S8. A
pharr.;aceutical cc~~.positior. co:prising an eFfe~.ti?r:e anmount c~f a
~~or ~ooa"d ara”adsstbntioaekaim 3Cnumb82. oA phar sageutbadoutdrpoirda on
conpris ing an effective amount of a cor~pour.3 according to claim?21. 90.
A phar negeutdcabrconposi hbedi€onMpbi shAgban af Hedldwe raduatthsel (waceIPQUNd
according to claim23. 91. A pharmaceutical conposition conprising an
ef fecti yesepauptirai1e¢ eenpedndeacaedi Nghkotrekal Me8hod98mployed were

. ASN@ A{ SE. AE. Af | . AGE. Al ul . AS. Ay. A9l Y. A(. Ay. A A Al @ Ay[.AY. A Ar. Af@. A A A
Af A AGABeAY i ANS, A ASSE. AcAchi ANIAHR. AgBiA, Achl S1AY. Ayn. 2. Ay ASHA@ An. AS.
AU. AN. Ayy. A. A& A&, . AfA@ A{, . Ay;

A2 P Badl boll {oah Aol i 8 B3N ABL. BonfenbrAZi Aoy cliapehl oA AN
r.A 2. AA[.A(. A A A A3 AGEA A LAY RA AR CAFNLC AU A[L, 711,45 J°C ;];{t;

#.H#. ?~22| ?2>?2>7 ~XXLKLBOSS?S?2>5>5>KK?SPSSKLRL| 2222222772222, <<| >7<| | <<<<
R BT TR T ORISR Sl R tr e, R (908 17228 Sard sl L5
??????ggéég88><? P??7~~? TX<KKIXX| | SXXX KKK KX KKSS~~>~>X>X~X~XXXXXXXX

X>p~2xyY==XC BT R x45 &I C

CxCx(XC##C 22] || x22222222222222~L L 22<<s| 1L 22x0L L 2LL 2L 2LL1 LLL2L2L Ll 2l 2] ~
|?|????0x~||5$+%|é%?%?< %f%;<?2?|+é%%2|2~£5g52|E%kﬁ5£<Q2£5<bggégwgggg<p<<p<
<<<<<><7><?><~;§£><><><><?><~><><><><?><~><~><><><><?><~><~><><><>??>??????
29" 2>2795%gh

?H Yo 4

r

uctase 1s desirable, low hALR2 IC50 values are sought. On

¢

the other hand, high potency of test compounds as inhibitors of

aldenyde reduztase 13 undesirables, and hignh RALRL IC50s values
are sought. Accordingly, the hALR1 / LR2 ratio is used ¢
determine the selectivity of the test compounds. The

importance of this selectivity is described in Kotani, et al.
J. Med. Chem. 40: 684, 1997.
The results of all these tests are ccmbined and

illustrated in Table 1.

Example | hALR2 HALRL HALR1 /
# (IC50) (IC50) hALR2
1 8 nM 13,000 nM 1,200
2 10nM 11,000nM 1,100
3 5 nM 27,000 nM 5,400
4 8 nM 34,000 nM 4,250
5 & nM 21,000 nM 3,500

-77-
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zupkfa\V]]V] ca] ca] ca] ca] ca] ca] ca] ca] c”ha] ca] ca] ca] ca] ca]ca]ca]ca]cal]ca]ca]c
a] calca]c(aU) c(a]ca]ca]ca]ca]ca]ca]ca]cal ] J oonan

“$ Q gd}w i gb] Xkfa\ V] ] V] ] ca] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca] caV] ca] caV] ca
] ca] ca] ca] ca] ca] ca] ca] ca] c&aU] c&a] ca] c”a]calcalcalcalca Py~$] birw
}xsni d_zZU] ] ca] cal calcalc f]d&]a] ca] ca] c"a] ca] ca] ca caU] ca] ca] calca] caU] ca]ca]c
aV] ca] c&PFPRUFCFaPEs &5 cd} dd]& deateranty R G YR SR e g | ] ca
fealcoucev coleelcan ool ol all ol o ool o e el el v
I +079BKX2A0q{ upke™ ZUi d_ZU] ] ca] c*a] caV] ca] ca] caU] ca] ca]c aUlc
a]Ca]Carggpggp@épd'and‘neuropathy Accordingly, an as pect of the
a] ca] c&al] c&a] ca] c*a] caV] ca] ca] ca] ca] caV] ca] caV] ca] caV] ca
| 5i r wX\VWWank [Legk flg] g axueritc ®V cajcda]complldaladavnsawi(tdU] dia] ivajerttalea] ca]
cal] ca] ca] ca] ca] caV] ca] ca] caV] ca] ca] ca] caV] ca] ca] ca] caV]ca] ca Bnx
<Nuw{ } GozypoibadeTi ¢ rEpd&sultc &dajcdalceaVbedlc #reajesrtd]lcrnlas ¢allcalictt@a]aal] cal] ¢
aJjca Ul c”a]ca] c™a] ca] caV] ca] caV] ca] ca] ca] caV] ca]ca]ca]ca
N<( */ 1bdge>¢pwprbyadd @rz] Vsedjda Ve aheaVjrealtow]ndaloda)fca] exangdl]ec”a] ca] c”a]
ca] ca] c™a] ca]c”a] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] calca]ca Op
$Wi \ 5D¥zeppeifViptafealtea) caVlicapeahya] cajptaleaitds] cald alsca]aga]tda] .ca] ca] ca
] ca] ca] caU] ca] ca] c(aU] c(a] ca] c”a] ca] ca] ca] ca] ca! *weC| faq{vpke [U e [V]V]ca]
ca] c&al] c&a] ¢a] e"ahdaV], captdprallcalea] od] expealicejnta], c allec ajaoftal.calsca] caV] c
aJ caV] ca] ca] ca] c&aU] c&a] ca] c"a
g, 9IXbhpanGs¥y qaeypbyed Zdk] cakdal ealicdlke( ad eahedlictalealeajeal cal cal cal c
a]J ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] c, a] ca] ca] ca] ca] ca] ca] ca! O eo<UW
'/ >Nx| wabgn\ Yod_ZUkliblc&alica] atakea] cavVkeadke &aleal edVstaler'\d-ealkalcalcal ca
] caV] ca] ca] ca] c™a] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca
) - 38: Nkpn@dssAedzapvpkfia\l YEkH.C The test methods employed to determine
a]J ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] cal] ca] ca] ca] ca] ca] ca]ca] ca]c
a] ca] catga] eak¢cial CaalcC Ll ia)103] ¢alaalod Wdkiri, et al. J.
5DW /9yt oi d_Ykfa\W] U] V] ca] ca] ca] c*a] ca] caV] ca] caV] ca] ca] ca] ca\/] ca] ca] ‘ca] ca
] c&a] cabgial calcahga] cabea] cal calc aj ca} ca] ca] ca] ca
9QYbR@ {vql gb] Xkfa\ W] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(aU] c(a]ca]
cral E?] cal Casal C@gczq%l%al cravieal qavleal cadl gal.calieal @ rax ing ana

m' k(jtx

>{upj e %g]}ca]c a c%]za a]sca] e%] ca] caL ?an] ca] cal c&ac]oc .

a] ca] caJ ca] €aJca] ¢ cal'calca] cd] drca ca]éarcaaf‘ca] CEPSARS and

I E~?Zar AY Z .

cJa]Jca] c%](ca caC ]Jsgafca}sgg]ng{]/f %%gja%g%ég] %’%] ﬁ(l]ec&aé)]a] §2§] e ealealenl cal
6| SB: gl 2 A &a
c&!a] ca%]N(%cha? hn% ]i'ca]“ca ca]nckf1 %ﬁ(ﬂ%]wc;]( %Lf?afca%bgg]ug%d%l & C%]7C "
J X

| vakf [ Vj'é ZEJT]] ca]r S0PE( Sf"efauFSFaPEEFSﬂ?&FElaFS“bf’El*E]%aqscé] c&F€a] ca] cha] ca
V] ca] ca ca ca calca

(*.0e& E~vqﬂ av fgllglﬁf}—‘ g] ggfgv]‘eggﬁllfég]%ﬁ] @g]ycg]ecé{]aga?] CAFES Ea] ca] cra

Jeal cal ol gal.eabeglorl eal ¢(ayl etal gal ealeal ool €hed Pesent

invention as set for th in the claims. To particularly point
out and distinctly claim the subject matter regarded as

invention, the following claims conclude this specification.
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] ca] ca] ca] ca] c”a] ca] c&al] c&a] ca] cMa] ca] ca] ca] ca] ca] ca] ca] c”a] ca] c™a] ca] cMa]
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ca] ca] ca]ca]ca] c(aU] c(a] ca]c”a] ca] cha]ca] ca] caV]ca]ca]ca] caV]ca
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ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] c”a] Ba] c3 (Z"a\/] ca] ca] ca] ca] ca]caV]ca]ca] ca]c
al c&al] c&a] ca U cMa] ca Ra
DDEOEFGHBHVHHI JJJJJKJIKi KkKgK| KKKK
a] ca] c™a] ca] ca] ca] ca] ca] ca] ca] c&atf o4
ca] cal ca]calcalc(a 3M MoM MR NNE< Oy
Pl PPPPQQOQRRSMSI SSS| wr mhb] Xi d_ZU] |1 Y] ?a] ca aJ cal calcalcaV]ca]ca]ca]ca]ca]c
aJca]c(al c(a] cal]c”a] ca]ca] ca] ca] c”ha]ca]ca '(gtﬁa] caV] ca] ca] cal] ca] ca
ST&TTW UU V' V) V, V7VzZ VWWAW WM XN XXXXXLY; YQYY
ZHZZZ~xseveliZi d_ZU] ] U] ]] ca] ca]ca] ca] ca]caV]ca]calc ajc "a]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c(aU] c(a] ca] c*a] ca] ca] ca] ca] ca] c*a] ca
ZZ[ [ [ [A[1g\d\ &\ 607 anhagbabChbhbbe , @cAciad] loc joudrd od. tZUldct alidal ¢a] ca}ca] ca] c
a] ca] ca] ca] ca] ca] ca] c6a] ca] c™a] ca] ca] ca] c™a] ca] ca] caV]ca] ca] ca] ca] c*al] c*a]
ca] ca] ca] caleed<skWiddeenoii substituted with halogen;
ff #f ef f f g$gZhhhhhi -1 2i Si W hi i 9j ?j ~xsni d_Yi d_ZU] ] caV] ca] ca] ca] ca] ca]caV]ca]c
ia] ca] cfa] s3] cadea) ca) cdalcad oal caleal c&a] ca] cav cal eal sad capealeaMga] cal ca

?] i kkk% 41 51 6] s 21 H dd miram Tnnannd 0,.0f 00003pt ppp- gog-~yt oj e [V]]]ca]ca]ca]ca
] ca] ca] ca] caj ca] ca] cal ca] ca] c’\a] caj ca] ‘ca] ca] ca] ca] ca] ca] c*a] c(aU] c(a] ca] cra

] ca] cal] cai] c\e;]&vm%xoqtaq\w 1G4, 5 ?,t nlszss %L%w ar halo

uDubul VKvVV gx~xxXzupkf a[ V| ] ca] é"aJ'ca] ca ca] ca] ca]]ca] ca] c&aU] c&a] ca
N I xx8yyy5

Loore (PLUCVEVEZ{FRRESE LY - 2P o gbA b CHer B Ra] COaUL CRn] Ca] £2] cnal oal 6
ol cal o gy%la L8] £31 S hal ool - 28] 08 ¢°20 oo el e sal sl kca oo oo
1d)~l) 8?@t zupke™ ZU] A "a &a "a
| ch] cha] ca]'ch ce%ﬁrba]rlécﬂ&@f‘iéﬂéf A e b oaT Gah] BRL L TS e g B 0} wrfheh vie

“ZU) ] ca]c&a] ca] ca] ca] ca \/)]cha] ca] ca] c’\a] ca] ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca]
cMa] ca] c&alfe&a] c&
0, d2vK) 8TJVLj { vql gb] X] ] c] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca]j ca] cé&a] ca]
caV] cafcalfoa] 8a] 22d k| eafc &peH] eap@araaraa}lzza] cajcalj| Mmadi | wF}y' | wrl gb\ W
gb] X] 1] ca] c*a] ca] caV] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] c&aU] c&a] ca]c”a]c
a] ca] ca] cayficapen] captagen] cnatra) céa an alkyl group of 1 -6 carbon
B<( 03?1 gw#(CPrt } A~ytni d_ZU] ] ca] ca] ca] ca] ca] c”a] ca] ca] c*a] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca] cateafcajnath (@il cha] ed)cal wal i) wld] cale adcrad BCHWHZ" #P<\ } xsn

id _ZU]]ca]ca] ca] ca] ca] ca] ca] ca] cha] caV]ca]ca] c™a] ca]ca]ca] ca]ca]ca]ca]calca

Mzt oi c~AXid_zZU U ]cra] caV]calUlc
a] ca] c&al] c&a] ca] c”a] ca] ca] ca] ca] ca]

] ca] c&al] c&a] cahtAatea] ¢a] ca) cal ca] ca! T#) L*+. k~H2r~ytoj d_ZU] ] ca] ca] c(aU] c(a
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca]
c&al] c&a] pgall 8] C§<©Hb+n/ AErykoRe I VI sad@al)cal ea] sakcal cal sadsdad cal ca
] ca] ca] ca?ca] cal ca] ca] ca] ca] c&a cé&a] c LS] cé&a] ca] ca] cal ca] ca c’\a] caljcaljcal T
HPcl 6Rnzt 0i d a a C calcal calc
231] ca] cal ca] ca] cééf%!a]ﬁc] %L]p%laﬁc%%]lgc?l%]}p(}%rg]%ng] E:a ?&%H% >%]ITG>%(]BI ~1/s n} d
_ZU] ] ca] ca] ca] ca] ca] ca] c*a] ca] ca] cha] ga] ca] ca] ca] ca] ca] ca] c( aU] c(a]calca]ca
] ca] ca] ca] ca] c”a] caV] ca] ca] ca] ca] cal%ﬁ—]
_bes)h(Ozupkfa\W]]ca] ca] ca]ca] ca]ca]ca] ca]ca]c(a]ca]c”ta]ca]ca]calca]ca]cal
ca] ca] cMa] ca]ca] ca] ca]ca] ca]ca]ca] c(aU]c(a] ca]cal OP7yT
N, I y3rux{{vagl ga\V] ] U] c(a] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
aJca]ca]c(a] calc”a] ca]cal calca]ca] calca]ca]calcnal{:{& A "#O) EB{vql gb] X]] U]
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&a] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca]
c”a] ca] ca] ca]ca]ca] ca]ca] c(a! B d@>go(35nyM upkfa\W ] U] ca]ca]ca]ca]ca]c(alc



$109%V&' ()-*,.cz[ <YNC-#109%V&' ()-*10%v& ()-f) 10%& ()-! 0y 10%& ()-G y
1098 () -G ~0y 10%wWE' ()- G JaBYNCy, ; 310%v&' () - &GLO%E' () - 1)8 JUL 2002
7#109%V&' () -510%v8 ()- /-#109%v& ()-!/-#109R&&' () -y~ _=!: #10%\ & ()-

#109&' ()- '#109%& ()- $f10% & ()-Z 10M 10M 10M<10%VE' ()-j zX6~_ =! +

1109\ & ()-% 110%\& ()-%!10%& ()-%!10%\& ()-% 10% & ()-! #10%\& ()-
[~ @+ 108 & ()-$10% & ()-F 10\ 10\ 10\<10% & ()- $!10988& ()-% Y

1 10%m& ()-% Og*ddE~_ @+ z 10% & ()-1 104 & ()-9,Z"10% & ()-9s!10% & ()-9
“10% & ()-f10%8 & ()-dUdE~ @+ 104 & ()-S10% & ()-& 1048 & ()-&1L0% & () -
10% & ()- 108 & ()-90dE~ @+ @ 10% & ()-& 109 & ()-'

10% & ()-9%0% & ()-#T 10% & ()-!10% & ()-: y#XdE~_ @+ 99 10% & ()- 7

1096 & ()-410% & ()-210% & ()-&0"109% & ()-.t10% & ()-X\]"_gbC + &3

“109%& () -9 109RATPO0gaDbIRS (| wiREIDIRRY )PG 9\@vs tigrutiey @MGYRY RGN IreaBbCl +
1098 ()-& 10%& ()-9 109%& ()-Lz 10%& ()-!%0%R?& ()-& 109%& ()-]

| @}!!a?bCl + | hg100oRRE ¢F - ben2PVR' Yhe e 9k (Dhan gDl is

1098 ()-!F$10965& ()-!11$" """#aBbC + 10 10%&' ()-!l." $10%WE () - &,

109&' ()-"* 10%8p()oB&1E08@b &Y + &uRed OMR Y upt SEH R aMK@s | 10u 10u
10uS<10%&' ()-!1 9109 ()-&Y7 109%& ()-& 5- 109%& ()- &3

1098 () - ##) $" $SHSEM@ it 1y 10418984 (JrI0WKdden, C 1-Cs alkyl, C ;-Cg

alkoxy, amino, and mono- or di(C;-Cg)alkylamino;

phenyl or heterocaryl such as 2-, 3- or 4-imidazolyl or 2-, 3-
, or 4 -pyridyl, each of which phenyl cr hetercaryl is
optionally substituted with up to three groups
independently selected from halogen, C ;-Cs alkyl, C -C
alkoxy, amino, and mono- or di{C,-Cszjalkylamino;

- e rgrb . L.
?.;6!13-(_‘_" ~aiere Lo

6}

phenvl porZior i1s opticnally subscicuted
with up to three grourps independently seclected from
halegen, C€,-Cs alkyl, € .-C; alkoxy, amino, and mono - or
di{C1-C¢)alkylamino; or

a group of the formula

where
J is a bond, CH;, oxygen, or nitrogen; and
each r is independently 2 or 3;

R¢ is hydrogen or a prodrug group;
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10% & ()-f 10% & ()-9#10% & () - #S10% & () - 2% 8884 &IEVK@ + !
1010% & ()-#10% & ()-yf10% & ()-L10% & ()-3 10% & () -
10% & () - #ENBR&&E2' AEVK@ + | 10(10% & (). &10% & ()- $@ 10% & () S-JUL 2002
10% & ()- #10% & ()-10% & ()-2'k' "' ((/ (e(dEVK@ + !
10y510% & ()-S3MLO% & ()-31#10% & ()-/110% & () -, #10% & ()-*10% & ()-e( ((((

YF)bC + | 1Y @10%& ()- @ 10%v&' () - 910%V&' () - #y10%&' ()-m 10: 10:
10: 710% & ()-F)))) >*P**dEbCl + | 1yl
109v&' () -ys10%v& ()-" @10%E& ()-Ynt 10%Vv&' () - S#10%V&' ()-L@
109V () -**+<+m++, dEBCI + | 1 $10%VE& () -
"109%VE' ()-f10%VE ()--109%v&' ()-y10%& ()-sz#10%WE& ()-,?, H R _, k,u,}[<bCl 0*f1
09VE' ()-7!'c *f10%&' ()-7! yA+109%&' ()-! A+109%&' ()- ( YI0%V& ()-y&
109V (i)-u;, Shydr@gen ,7-@QBZel alkyl, fluoro, or trifluoromethyl;
10MEY3=" 10%H&' () - L9nt 10%V&' () -37M 10%V&' ()-y@10%E& ()-SL3" 109K ()-!*f10%
& ()-7%n8- ArHreprebentd” 109& ()- 109%& ()-91 10%& ()- " S10%& ()-
SOl 10%& ()- #10%& ()-Y 10M¢ 10M#I ./ 70001via?mN -
10! % 0% w80y 1#308E0 ( ppt 1004 &1 ¢) shbI ORI 9d FullOVRI ) e RIDUREGYpev 111$2P222dEm
N 10! @10%& ()-9L0! 109%&' ()- . 10%& ()-, 109%&' ()-)10%& ()-' 10%& ()- 22;
3nB3333dB4/ ; 484 é’ﬁé@?/%)séﬂ@%é&)froinm?/ﬂd@erﬁl%’& d)icyBl QP (p) o 4t 108& () -
33331 4Y444gH 10! " y109%V&' ()-yY z 10%VE ()-y@ 109%v&' ()-y9 10%V& () -

carbon atoms (which may be supstituted with one or more

halogens), nitro, CR;, SR,;, S{(O)R,;, S(0)2R, or N(R;7} wherein
R; is hydrogen, an alkyl group of 1 -6 carbon atoms (which
may be substitutsd with one or more halogens) or benzyl,
where the phenyl portion is opticnally substituted with up
to three groups independently selected from halogen, C .-C;
alkyli, C1-Cs alkoxy, amino, and mcno- or dz(C.-Csialkyla~ino,
or the phenyl group way be condensed with benzo where th=
benzo is optionally substituted with one or twoc cf halogen,
cyano, nitro, trifluoromethyl, perfluoroethyl,

trifluoroacetyl, or (C ;-Cs)alkanoyl, hydroxy, (C ,-C¢)alkyl,

{(Ci1-Cs)alkoxy, (C 1-Cslalkylthio, trifluoromethoxy,
3% Y

1=

triflucromethylthio, (C 1-Celalkylsulfinyl, (C
Cs)alkylsulfonyl;

a heterocyclic 5 -membered ring having one nitrogen, oxygen or
sulfur, two nitrogens one of which may be replaced by oxygen
or sulfur, or three n itrogens one of which may be replaced

by oxygen or sulfur, said heterocyclic S -membered ring
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s$10%V&' ()- 10 10444%$5] 556dEH 10!'yz 10%V&' ()-yy- 10%W& ()-y 10%\/& ()-y
1094v& () -1 (109%v& () -syf-10%E&' ()- 6E6679WD9dEH 10I 6 10%v& () Q@ngﬂgg
10%v& () - 109 () - #10%v&' ()-yl10%VE&' ()-9999999: :rdV7 1#y100 (

10! 3=109%&' ()- 9'L10%WK ()-:10%v& ()-810%WK ()-:N:;; <A<WdEdV7

1#yY10% & ()-yS10% & ()-L10% & ()-#10% & ()-F 10% & () -

#10% & () - We<<H===?aBdV7

1#] (#10% & () -F&"10% & () - Sy#10% & () - Y'f#10% & () -! Dyf

10988&' ()- 10% & ()-?=?0>@B@ BAF@wV7 1Lf#10% & ()-#10% & ()-m 10$$ 10%$3$

10$3! <910%$$&' () - 4#10% & () -y210% & () - @G\pBBBCHCdEUV7 1Lf#!10% & ()-y-

10% & ()- 10% & () -y#10% & () -sf#10% & ()-fy#10% & () - HCCCD] DDFdEuUV7

ILF#*#10% & ()--("10% & ()-&#10% & () -y$10% & ()-"10% & () -

10% K& () - FREFRAGGHAY tvF1aoaveer twe T0uvEo( ) <4 209/, (C) - #ﬂml({)’lFor
phenyl, or condensed with benzo, or substituted by one of
pyridyl, furyl or thienyl, said phenyl or benzo optionally
substituted by one of iodo, cyano, nitro, perfluoroethyl,
trifluorcacetyl, or (C .-C¢)alkanoyl, one or two of tfluoro,
chloro, bromo, hydroxy, (C 1-Cs)alkyl, YEfl—Cs)alkoxy, (C 1~
Cs)alkylthio, trifluoromethoxy, trifluoromethylthio, (C 1~
Cglalkylsulfinyl, (C,-C¢)alkylsulfonyl or trifluoromethyl, or
two fluoro or twe trifluoromethyl with one hydroxy or one
(C1-Cs)alkoxy, or one or, preferably, two fluoro and one
trifluoromnethyl, or three flucro, said pyradyl, furyl or
thienyl optionally substituced in the 3-position by fluocre,
chloro, bromo, (C-Cs)alkyl or (C,-Cg)alkoxy;

a heterocyclic 6 -membered ring having one to three nitrogen
atoms, or one or two nitrogen atoms and one oxygen or
sulfur, said heterocyclic 6 -membered ring substituted by
cne or two (C,-Cg)alkyl or phenyl, or condensed with benzo,
or substituted by one of pyridyl, furyl or thienyl, said
phenyl or benzo optionally substituted by one of iodo or
trifluoromethylthio, or one or two of fluoro, chloro,

bromo, (C 1-Cs)alkyl, (C ;-Celalkoxy, (C 1-Cs)alkylthio, (C ;-

Ce)alkylsulfinyl, (C,-C¢)alkylsulfonyl, or trifluoromethyl,
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10 10 10! F=109%&' () - H\ HHHI\ | | dEUV7

1FI #109%V&' () -y! 109VE’ () - S@109%VE' () - #1098 () - 4S- #109%VE' () - Ls! 109V’ () - | 6J
JJJAKGKaBUV7 1* #1008 ()-) (y#10%K ()-y&" 109V () - $! 100K ()-"#14 c@&J{Lj
#109%mme () - GKTK® KpKgKKKeFu\V7

1* #1000VE. () - *#100VE' () - #3ME* #100VE' () - * #1090V& () - * #10%VE () - KKKKKKKeFuV7
1*#100VR' () - * #1098 () - *#109VR' () - #3ME* #1008V’ () - * #1098 ( ) - KKKKLM MbAuV7 1
C#109%$& () - 8 109$& () -

0#109K$& () - *#109%VE' () - #3ME* #109%VE' () - ] MoMcMIMEM MKNNNVUA @ 10968 () -
y1098&' ()- "~ f#1098& ()- y#@OYB& ()- YI0x$10x$10x$ =109 $& () - NNNNO
A[:vUs " I#109K K& ()- YL098& ()- f 1098& ()- >@0%& ()- @O%& ()-
109$& ()-[ CbOOOOOLP| [: vU4 - & 1098& ()- Y+1098& ()- S) 10%& ()-

yL' : 10988 (Ind WaHIDMBE (Qyl y FHrh0ves (HDhitPlyPPPREQrQRL1yUsubsSy tOYBE () - 7y
1098& ()- y5109& ()- y 3s109%& ()- Y1 10%& ()- yS

1098& () -\ QROANS&T Fldd ia idhy A0 &iof)-,” 3hllo@oy#10%&'T) alByl or (C ;-
y#1096$S& () - 3 # 10% $: & () -ml0$10$10$ y: v 1096& () - TT( UZUU* VI VOVzZ Y8+410#
S<10%&' () -C5ayib@UB& ()- 3 d y#109%& ()- 3  y#10%& && ()-°

y#1096& () - 31 y#100X$X$& () - 30VIV2VAWWWAWALL0# s L 10%$ & ()- Y

GLO% & { )sen 21 Ferdd 'heﬂ-e jeate) &1‘% ©-membered or 6-membered rings

HYLOR S & ()- mLOKLOFHVBWGNAT W W' TA4L0% SH10% 1 & ()= S10%S & O~
@o% $' & f L& % 0 VKX A410#
L' 110% $ f&') %é Og%b % $L£b)§‘t @ 1% h%) et%%%@f%%cék&, 0" @%ﬁlf[orvé -

10 5 & ()~ Ao S B oy @%g%?i/"c%é%t@ obr§er (Fe2s8st o s

(Y L10%% .8 0r Y EOBS &0~ 18

oxazole or thiazcle condensed with a 6 -membered aromatic group
containing one cr two nitrogen atoms, with t hicphene cor
with furane, each optionally substituted by one of fluoro,
cnloro, brome, btriflunromethyl, mathyltnio or
mathylsulfinyl;

imidazolopyridine or triazolopyridine optionally substituted by
one of trifluoromethyl, trifluoromethylthio, bromo, or (C .-
Cgralkoxy, or two of fluoro or chloro;

thienothiophene or thienofuran optionally substituted by cne of
fluoro, chloro or trifluorcmethyl;

thienotriazole optionally substituted by one of chioro or

trifluoromethyl; naphthothiazole; naphthoxazole; or

thienoisothiazole.
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"10% $ & ()- | & "10%$=& ()- #10% $ & ()-Z10 $ 10 $ N\ ]Onj]|[:A410 $ Iy
t10%$ & ()- F s10%$ & ()- F 110%$ & ()- F f10%$ & ()- I° 10%@3{)@2032
S 10% $' &()-]]]]]A9A|[ AA10 S 1."10%$ & ()- 9y,gl10%$ & ()-

9s*10% $' & ()- y(10% $' & ()- v"z10% ' & ()- "z10% # & ()- 270NN ;

@A |[:-410'$ =10%$ & ()- £8 10% $ & ()- y6 10%$ & ()- f410% $ & ()-

37710% & & ()- f010% $' & ()-A B _C Q >aaaAbbA410'$'  #10%2$?& () -
#1098& () - #10% & ()- #10%& ()- #10%B& ()-10"$' 10" $' Abcdeeeeee| 0bU410 #@
109VBME' () - Y10$10$10$ d3=10%& ()- 4#109%& ()- #10%t& ()-

#10986& () -ef {gghhi|[:bU410 fO#109M M&' ()- fO#10%VBME ()- y#10%vBME () -
y#10%MME () -  y#109VBM ()- y#10%VvBM ()-i 1k& +,1-1.1<l m/U410
&H109K$& ()- #109%$& () - LOMSMLOMBMLOMBM F<1090BME: () -  f 9#109VBME: () -

f 9O#109VBNVE2 () AnRABBPPEHE[ 2¢ERI0ing | B2 04SSR (3 - VIBHOUKEE (IS IN@BOWS& () -
P@10%" & () - @10%t& () - &H10%& ()-qrrrrrrs)svU410 y3 glon $' & ()-

, 10% PegefparydM esss &'f()vl"l#mo%%@b@x iy10x$10KFL 0Kk to four groups
4#109%$& ()-)sds>SRsttt|[:vUAL0 “y 10%$ & ()- 10% $ & ()- Ly#10% $' & (
& 10%i$d&pENdent19%e$1&CERd TLAOYRFIROGYE | uf Linomve | M0 nes* #10% $' & ()-
(-#10% %' & ()- fy&S 10% %' & ()- $10% $' & ()- "&10%$ & ()- v @

10% $b&ofminay! vywsmmsxbabtal0 #18%5& ¢)- 10$10$10$ =109%& () -

0#10% $' & ()- y.- 10%$' & ()- ,y1l0% $' & ()-xxyy$z6zwzzY8bU410 y#10%$& () -
ss10%e$& ()- |1"10%$& ()-- f 10%$& ()--

@?10% #& () --!#@10%%e$& () - wzzzz/{’P{{|[ bU410 $G'10%3%& () -

MLOYe $& 1 5 $ is
3" 10938 E)é n{{G‘? { 094("{1 %T(la AT e %LQI@ % (Qi%ergas]&n(n’r Glovess ()-

AR O AR ap s s SR gl

! ~T~bA410e$ Q fO#1000M M& ()-! fO#109%H" M& ()-! fO#109M " M& () -!
1294}#1%)%/#% E‘}‘? ﬁg%\ﬁw&'()-10e$10e§$)T~~~f|[:A410e$ f);gt)lomw&'()-z 0

fO#10%VKME ()-! fO#L10WUINE ()-! fO#L00VBME ()-! _f 9#10%OME () - !
fO#10%BME ()-! BVUALRSH10% $' & ()-  9g#10% K~ & (JUG 9g#10% $ & ()-G
$$10% $' & () - MLOS10$10$={3=1096& ()-m | 2| 0bUNQ SIS’ & () - Y10$10$108 |
10988 () - (#10% $8Y() P~ R#L0% # & () - 5 #
10% $' & ()- 2y#10% $)84)- "#10% $' & ()- SH1Y 3
R Ry Ry

N’ N’
1

li I

wherein R g, R 3", R s, R 3, R 14, R 11, R =2, R -z and R ., are
independently hydrogen, fluorine, chlorine, bromine,

trifluoromethyl or nitro.

4. A compound according to claim 3, wherein A is

methylene and Z is a bond.

5. A compound according to claim 3, wherein R, is hydrogen

and Z is a bond.
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&#10% $' & ()- stu7obA410'$ ° "109$& ()- F #109%$& ()- @#10%<$& () -
99109 $& ()- L$L09$& ()-10'$' 10" $' o\ |[: A410'$' M 10%$& () - %g&mé
s- 100x$& ()- | 109x$& ()- YHL0UX$& ()- SY" 109%$& () - {| [NA4101 2s
=9109%$& ()- *#10%%S& ()-- (10%S& ()-  #10% & ()-
#109%#& ()--[h|[: NA41010 "10%!' & ()- LS#10% $' & ()- F y10% $' & ()-
@10% $' & ()- & #10% $' & ()- $y10% $' & ()- GB?rv|[: NA41010 . 10% $' & ()-
y, #10%$' & ()- ' *10% $ & ()- S*FL0%N$ & ()- 'y #10%$ & ()- y
#10% $' & ()-A49:|[:-410'$ | =10%$ & ()- : 110% $ & ()- 6g#10% $' & () -
A#10% $' & ()- 2f10% $' & ()- yOMLO% $' & ()-: :<JbA410'$' " 109%8& ()- |

1096& ()- f1098& ()- ~10%8& ()- L$S1098& ()-nl0' $' 10'$' $\|[: A410' $'
“" 10988 ()- (GLOYB& ()-  #10%8& ()- #10%t& ()- f#10%& () -

1098& ()-O[:A410'$' y6S 1098& ()- 41098& ()- 2#109%& ()- 0! 1098& () -
 #1098& ()- , 1098& ()-[ abcrvUalo #109%x$& ()- $109%x$& ()-10$10$10$

| 3=1098&' ()6 . : #T0UBRLun BHOMEE (ing" cld LAT0 3, LGHRYWSE @) 153° | 109 S& () -

, @109%$& ()- 9! 109%$& ()- 3 "109%$& ()- 109%$& ()-2v| [ NA41010x$10x$10x$
<109 S {1y 1 S8 6) hy My bGIKS8LEY -z, 1 309KS8hE) - Y10%KS& () -| [: NA41010
{3yf 1098 968 (). 3yf10%] $y& (). O DByf 10%& ()- SO ()- {
$sMLO%RH' () - #S10%&' () - m&7~m [: NA41010 ys 109@ho@& ()- kOys 1098&' () -
1098& ()- 3yf109% & ()- 3yfl1098& ()- 03yf10% & ()-|[: NA41010 {10%%& ()-S

N Q109%-#+& o} || [: NA41010
31 10%/&7)%) P O(])"%%&( S 8 Aaidve 8““%1@6%‘8()2‘ |

010%:&! () - By 394 098&* GIOWE () $910%&
| 7" 109 lt%%%q{ ol e %‘l“%%s oY (123%3&() @910%<$&'()-

9! 10 $& () $10%$& () - F10940%40% QF=109%04& ()- Q[:vU410 #10%S$& ()-
yf#109%$B&' () - ~#10%3$& ()- YI0% P& ()- S!109%$& ()- L!'10%S$& ()-gdg [:vUuslo
1 109%$& ()- /10%$& () - -#10%<$& ()- * 109%$& ()-  #10%$& () -

#10%& () - Go~| [ NALETFORSLDRSLORS 14T TROMBET( Y- BIFIEIHSET( ) £aSF" POOXS& () -
5"109%$& ()- 3M 10%$& (D{ <]|[: NA41010 , #10%! & ()- 10% Y#' & ()- vy

10% $' & (Hra 45094 B& ()fﬂ1 FL0%D' t&'l(’)]—ubfﬂ!@%'yl& ()-]1bi|[:NA41010 &F

10986& ()-m =~ 109%Fw7& ( C10% ;& () 10%$ & ()- 7 1098& ()-

. &S1098& ()-" |[: NA41010 L*"10% $' & ()- fF(10% $' & ()- &S&mM 0% $' & () -

10% & ()-m F&F 10%t& ()-m Ff &F

A corpouand ato~cding to 2la i 2, whgrelir R - 13

trifluocromethnyl .

10. A compound according to claim 7, wherein R ., R;;, and

Ry, are fluorines and Rj; is hydrogen.

11. A compound according to claim 10, wherein R s 1s

hydrogen.

12, A compound according to claim 10, wherein R 5 is C,-Cq

alkyl.
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10968 ()-m | [ NAG1010#104#10# n3=10%t& ()- :10%$ & ()- f2! 10% \M
L0!10% $' & ()- F.110% $' & ()-T7wW [: NAA1010 f#1096& () -G #1096& (&& L 2007
SY#1096& ()- , #1096& ()- y9 1098& ()- $1096& ()- Y@[: NA41010 Y+ 1096& () -

y) 1098& ()- OF#109%6& ()- ""1098& ()-  "1098& ()- & 109%8& ()-<z| obU410
“$109%$8 () - GLO#10#10# | =1096& ()- s3y#109%8& ()- Y1#109%8& ()-

L-y#10% & ()- !+07|[:bU410 FLIO%AX$AL ()- FL10%! & ()- 3 1098 N& ()- 63
10%$& ()- 3 109& ()- 43 109%& ()-7BKX| [:bU410 F"#109%$& ()- #10%x$& () -:
10%$& ()- L 10%$& ()-M 40FL10% & ()- FL109%$& ()-5i | [: bUAL0 . s10%$& ()-
109$& () - *"109$& () - (L109$& ()- &L0UK$& ()- $"109$& ()-XV[\|[: - 410#
V3= 109%& ()- 8Z"109%&$& ()- 6" 109x$& ()- 4" 109&$& ()- 2" 109&$& () -

0109 $& ()-\]~ BbA410# V s!110% $ & ()- fl 10%$ & ()- S10%$' & ()-

&#10% $' & (3. SHLOMBIING XLOHHI#E <Z@AALOHE! | VDGR A £518% #- #& () -2
109% $' & ()- F'10%$ & ()- THI0% $' & ()- yf#10% $' & () - <dzY8A410#
41096& (De i t AR I TO9Mana’ 10).- 21 f110%008 ()-z Nif!10% & ()-z
F1109& ()-2G [:-410'$ Y<10%$ & ()- & #10%$ & ()- f + 10% $' & ()-

& 10%$ & ()- i 4109 & ()- 410%;1'& ()-bA410'S g9 109S$& ()- F

L109S& ()-"" F L10% x$f& () F L109%$& ()- 9$S109%$& ()-F10' $' 10" $'
NLIALO 5 A10HSE 030 |40 LoRdONBEL) - holOWSE: (Joser. onc
~#0r10%<$&' B8 10088 () -<i5] 10"$" v'y#10%x$& ()- f p 10% & ()- f p
109 $& { )y FH10%$& 1 © %$&1() - >vOp| [ A410' § 41 10%<$&' () -
2#100/56 &) - ﬁOf aﬁ%tﬂ/«%’(@ Oié(%/l«f%éﬁo(a‘)%%é@%oww&' ()- s*109&$& ()-vU410 |
9@O0%& ()- Ol 9@O0%& (- Ol 9@O0%{& ()-

15. A compound according to claim 14, whe rein R ¢ 18

trifluoromethyl.

16. A compound according to claim 15, wherein R 5, R, , Rs,

=
Ry, Ryy are fluorices and by, is hydrogsn.
17. A compound according to claim 16, wherein R s 18
hydrogen.

@
i
-

18. A compound according to claim 16, wherein R 4 is

alkyl.

19. A compound according to claim 1, which is 3 -(4,5,7-

trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid, ethyl

egster.
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yH#109x$&' () - 10#10#10# <s10%t&' ()- 9, #10%8& ()-|[:vU410 S10% & ()-

' S10%! <& ()- -1098"& ()- F109%$& ()- F1098"& ()- F109% df & ()-9%R6|[: vU410

' 10%HQE ()-S 109$& ()-S 109& ()-S #, 10% & ()- #, 109$& () -

i FMLOYB" & () - 6C| f| [ NA41010#10#10# w<3109%& ()- 7" 109%$& ()- ' #109%x$& () -
VA0YK$& ()- yP10% & ()-S, QVX| [: NA41010 L10%& ()- @L10% & ()- L10% $' & ()-

o e AR L0 L s
#1000 6 5 (1O O IR S (1 O R (v £ RARIDED R TO% ()

A10% & ()- 410% & ()- 410%n' & () - y510%5&' ()- y510%{ '& ()-vU410

& ml0% $: & ()- 47 1098& ()- ;° 10%;& ()- $10% $: & ()-10Y#L0Y#10Y# <

10%r#&' ()-0|£ VU410 9%40% $: & ()-4 #'10% $: & ()- y!10%": & ()-

-#10% " & ()21 yf ALOBP RS ATorDRG @ OLadR] [Lvulich 18169 RlereIig

[f#10% $: & ()- -@10% $: & ()- +M10% $: & ()- ) 10% $: & ()- '

10% $: & (@) 5, 7-TE3XNUHT0be 881 820) - 2 ; v 1089818y & (Nd 20 at@tg.clecgd .Y

=10% $: & ()- 9-#10% $: & ()- 7'110% $: & ()-xvU410 YF 10% $' & ()- . YF

109&' ()- #10% $' & ()-T10"10"10" Q<mlOW & ()- y$10% $: & ()-|[:vU410 Gb L

1098& ()- 109&' ()-° 10%$ & ()-° 010%\!'"& ()-" .109& ()- YF

10%& () -) 38 Nd| [A vd¥hdburORIUGSH K g to LAUH&K (1),- whit®9&R's( p-chlord O9& () -

L 10%k!'& ()- k® L 10%$' & ()-dkpw [:vU410 S310% c
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid,

ethyl ester.

23. A zowpound accocding ©o clarm 1, whicen 13 2 -mechyi-3-

Qar

{4,5,7 trifluorcbenzothiazol-2-yvlimethyl-indole-N-acetic acid.

24. A compound according to claim 1, which is 5Smethyi-3-

(4,5,7-trifluorobenzothiazol-2-yl)methyl-indcle-N-acetic acid.

25. A compound according to claim 1, which is 7 -methyl-3-

(4,5,7-triflucrobenzothiazol-2-yl)methyl-indole-N-acetic acid.

26. A compound according to claim 1, which is &chloro-3-

(4,5,7-trifluorobenzothiazol-2-yl)methyl-indcle-N-acetic acid.
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& ()- NS310%& ()- ~S310% /"' & ()-  S310W& ()- _ 1098& ()-

&10% !/ & ()-'2<|[:vU410 63( 109%& ()-& kS310%& ()- !'S310% W& ()8 JEHL1PA0?
& ()- L S310% & ()- S310%m& ()-<SXeu|[:vU410 G S 10%& ()- S
10% k! " & ()- \° S 10%$ & ()- 9X S 10%& ()- 60( 10%& ()- &(

109% L' & ()-& [:vU410 9 1710% $' & ()- " (109%B& ()- 0(10% $' & () -

(10% $' & ()- ;8(10%& ()- S 10%& ()-& |[NA41010$10$10% ='10%& ()- @
#10% $' & ()- 9910% $' & ()- 3710% $' & ()- f,510% $' & ()-1n _|[: NA41010
LF#10% $' & ()- &#10% $' & ()- -#10%$ & ()- "10% $' & ()- s!'10% $' & ()-
$10% $' & ()-_QJ|[: NA41010 " 10% $' & ()- #10% $' & ()- #10% $' & ()-

F'10% $' & ()- | #10% $' &'() fy#10% $' &'() JWb |[:-410'$' <10%$' & ()- 3:T

10% $' & ()-, - #10% $ & () L*mlO‘V'$ & ( 4$ 1Q9 =% 10% (& ()-
RbA410' $' L 10%/o€§<§‘ $f ‘)%‘%h 1b%/o<§‘é”e(‘§z(ygi&y"
$S109%$& ()-F10' $' 10’ $ [ A410' $' f10%<$&' - YZlcgcg/ $& (% Sz#10MSE! () -
Lg#100A&S&E (5 ~7 £ Ty QDEN 2 A Tugtesd- ey v ) ‘@ﬁF Y1 YR F9:d ) AS
10%Vv& ()- K S 10%#& ()- v S 10%$& ()- 310%3$& ()-

109 $& ()-'k(|[: A410'$ F7Z"10%$& ()- @BSHI0WS$& ()- 3@10%$& () -

Of #109x$& ()- . SH10W%$& ()- ,fH#L0%$& ()-(jarstvU4l0 z10%B& ()-

@1098&' () 28&@@/&@@0@?@ ariEoring 1o, zAainl 09 yhigh(}s & fluoro-3-
L9-#109%$& ()-)GWA _|[:vU410 y 1098& ()- , 10%QI#C& ()-S , 10%ww& ()-S ,
10%.$L& (9 -5 iPM& (Qperlzothiazol-2-yl)methyl-indole-N-acetic acid.

—_—

29. A compound according to claim 1, which is  5-fluoro-3-

(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid.
30. A compcund according to claim 1, which is 6 -methyl-3-

(4,5, 7-trifludrobenzochiazol-2-yvlimethyl-indole-MN-acelic acia.
31. A compound according to claim 1, which is 3 -{5-

rifluorcmethylbenzothiazol-2-yl)imethyl-indole-N-acetic acid.

32. A compound according to claim 1, which is 5§ -Methyl-3-

(5-Trifluoromethylbenzothiazol-2-yl)methyl-indole-N-acetic acaid.

33. A compound according to claim 1, which is 3-(3-

nitrophenyl)methyl-indole-N-acetic acid.
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, #100@5& (opheny 1y lrpndedgodipdgetic +3iB9ENTY-©54BY®$R () - 65| | [ vU4L0
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"109%9$& ()-SB|[:vU410 ( 6#109%R$& ()- 4@ 109%@$& ()-° O#10% & ()- f.
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#10%-$8& () 35 107$TO?SLOPE BOURSELOP- th* cladwe$& ¥iichl NOP® | 1dBnyl-3 -
$1098#&' ()-7& 9$10%-$& ()-F& 10__ 10 10 ! T#10% & ()- ! #10%$& ()- !
#109& (4),5 /- trQEL I OYRE)tR i By DOIRSEL [ e Bni Dsinddiss-N.Ossd tzig1 0sis® () - 7
$109R#&' ()-7 $10%& ()-7 ZT X |[:rQ01 "3"109R$& ()- f #10% & ()-
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gl@g(}ﬁ@g (3?11 o@‘ Rotpbun@dPcdd#LO% %8 1Mk 1#1QUE () 1% #10%E& ()28

o ! -

(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid.

38. A compound according to claim 1, which s 6 -prenyl-3-

4,3, 7-trrfluoropenzothiazol-2-yiimethyl-indole-N-acetiz aclid,

(93]

{
\ !

39. A compound according to claim 1, which is 5-
morpholino-3-(4,5,7-triflucrobenzothiazel-2-yl)methyl-indoie-N-

acetic acid.

4C. A compound according to claim 1, which is &
morpholino-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-

acetic acid.

41. A compound according to c¢laim 1, which is 5-phenoxy-3-
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid.
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62. A compound according to claim 1, which is 5phenyl-3-
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid,

ethyl ester

63. A compound according to claim 1, which is 6-phenyl-3-
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid,

ethyl ester

64. A compound according to claim 1, which is 5

morpholino-3-.4,5,7-trifluorcbenzothiazol-2-y1l)methyl-indole-N-

[¢)]

acetic acid, ethyl ester

—~

A compound according to claim 1, which is 6

Ut

&
morpholino-3-(4,5,7-trifluorobenzechiazol-2-yl)methyl-indole-N-

L4

acetic acid, ethyl ester

66. A compound according to claim 1, which is S phenoxy-3-

(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid,

ethyl ester
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67. A compound according to claim 1, which is 7fluoro-3-
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid,

ethyl ester

68. A compound according to claim 1, which is 7-bromo-3-
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid,

ethyl ester

69. A compound according to claim 1, which is 7-chloroc-3-

{4,5,7-triflucrobenzothiazol-2-yl)irethyl-indocle-N-acetic acid,

0. A compound according to c¢laim 1, which is 3-[5-
fluorobenzothiazole-2-yl]wethyl-indole-N-acetic Acid, ethyl

‘ester

71. A compound according to claim 1, which is 3-[6-
fluorokenzothiazole-2-yllmethyl-indole-N-acetic Acid, ethyl
ester

72. A compound according to claim 1, which is 3-(4,5,7-
trifluorobenzothiazol-2-yl)methyl-indole-N-2-propionic acid
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77. A compound according to claim 1, which is &Bromo-3-
(5-trifluoromethylbenzothiazol-2-yl)methyl-indole-N-acetic acid,

ethyl ester

78. A compound according to claim 1, which is 6-Methoxy-3-

(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid
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79. A compound according to claim 1, which is 6-Methoxy-3-
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid,

ethyl ester

80. A compound according to claim 1, which is 4-Chloro-3-
(4,5,7-trifluorobenzcthiazol-2yl)methyl-indole-N-acetic acid

81. A compound according to claim 1, which is <4-Chloro-2-
(4,5,7-crifluorobenzothiazol-2yl)methyl-indole-N-acetic acid,

i

ethyl ester

(98]

82. A compound according to claim 1, which is SMethoxy-

(4,5.7-trifluocrcbenzothiazol-2-yl)rethyl-indole-N-acetic acid
' 83. A compound according to claim 1, which is 5Methoxy-3-
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid,

ethyl ester

84. A compound according to claim 1, which is 5Bromo-3-

(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid
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85. A compound according to claim 1, which is 5 Bromo-3-
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid,

ethyl ester

86. A compound according to claim 1, which is 3-(6-

chlorobenzothiazol-2-yl)methyl-indole-N-acetic acid —

87. A compound according to claim 1, which is 3-{¢€-
chlorobenzothiazol-2-yl)methyl-indole-N-acetic acid, ethyl

]
ester,.
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pharmaceutical ccrnposition comprising an effective

amcunt of a compound according to claim 20,
89. A pharmaceutical composition compris ing an effective

amcunt of a compound according to claim 21.

90. A pharmaceutical composition comprising an effective

amcunt of a compound according to claim 23.

91. A pharmaceutical composition comprising an effective

amount of a compound according to claim 31.
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