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This is a continuation-in-part of application Serial No. 60/080,l43, filed
March 31, 1998. Background of Invention: The use of aldose reductase
inhibitors (ARIs) for the treatment of diabetic complications is well kr_ow
n. she complications arise from elevated levels of glucose in tissues such
as the nerve, kidney, retina and lens that enters the polyol pathway and is
converted to sorbitol via aldose reductase. ~eCauS sOrblt0l does not easily
crow cell membranes, it a ccumulates inside certain cells res~..~lting In
c:ranges sn csmctic pressure, alterations ir~ the redox state of ~l 'L'~~ ~
iii'' C.'_:'_. W~.i~_ L~.~~ ', 1 . C . =i:u:r;=~~i~t:'~l lmS~i:~~! 1.~~
r~~'_C~ % ctl.~~L deplete~a ir~trace=l~il.~r~ le~rels of ;~~oznosit^l.
These bioch4rn,ical c~znnges, which have been ' inked to diabetic
COmpllCatlOns, Cal )':e COntr011 ed by lnhlbltOrS Of a7 dOSe reductas. The
use of aldose reductase 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. ) ; B1 ackwell Science,
Boston, IvLA 1997 . ; (b) Larson, E. R.; Lipinski, C. 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. ^~Ic Graw Hill 1987; (d) Petrash, J. bI. , Tarle, I. ,
I~IN~IV~II~~ ` *coooo2*   18 J U L 2002 Wilson, D. K. Quiocho. F. A.
Perspectives in Diabetes, Aldose Reductase Catalysis and Crystalography:
Insights From Recent Advances in Enzyme Structure and Function , Diabetes,
1994, 43, 955; (e) Aotsuka, T.; Abe, N.; Fukushima, K.; Ashizawa, N.and
Yoshida, M. , Bioorg. & i~led. Chem . Letters, 1997, 7, 1677, (f) 



T.( Nagakl, Y.; IShll, A.; KonlShl, Y.; YagO, H; SelShl, S.; Ukukado, D1. ;
Ukamoto, K. , J. Nled. Ch em . , 1997, 40, 684 ; (g) Ashizawa, N.; Yoshida,
M.; Sugiyama) Y.; Akaike, i`1.; Ohbayashi, S.; Aotsuka, T.; Abe, N.;
Fukushima, K.; Matsuura, A, Jpn. J. Pharmacol. 1997, 73, 133; (h) Kador, F.
F.; Sharpless, N. E., Molecular Pharmacology , 1983, 24, 521; iI) Kador, P.
F.; Kinoshita, J. H. ; S=~~arpaess, ^J. E. , J, tiled. Chem. 1985, 28 (7) ,
841; (j; Hotca, `. , Biomed. ~ Pharmacother . 1995, 5, 232; ('.:) ,.. __ -~
a . ZA;n,yL'p'ni:~kl 4'I . a ~'IY'_:,3~, t'~ . ; _=1C ~G:i, _.. ~: , , c.~
cL ~ ~ , , . ; Aldinger, C. E. ; D;_e, r. D. , Siegsl) '~'. G;. ;
Si:~:.~leto:~, D. zi. , J. tiled. Cl:em . I991, .4, 1C8; (1) D vornik, D.
Croatica Che:r.ica Acta 1996, 69 (2) , 513. Previoual~,j described aldose
reductase inhibitors most closely related to the present invention include
those sighted in: (a) t~.S Pat. i`~o. 5,7CG,819 . 2 -Substituted
benzothiazole derivatives useful in th a treatment of diabetic
complications , (b) U.S Pat. No. 4,868,301: Processes and intermediates for
the preparation of o.YOphthalazinyi acetic acids having benzothiazole or
other heterocyclic side chains , (c) U.S Pat. No. 5,33C,997:
IH-.zndazo~e-3-acetic acids as aldose reductase inhibitors, and (d) U.S
Pat. No. 5,236,94S . 1H -indazole-3 -2   18 ~ U L 2002 acetic acids as
aldose reductase inhibitors . Although many aldose reductase inhibitors
have been extensively developed, none have demonstrated sufficient efficacy
in human clinical trials without significant undesirable side effects. Thus
no aldose reductase inhibitors are currently available as approved
therapeutic agents in the United States; and consequently, there is still a
significant need for new, efficacious and safe medications for the
treatment of diabetic complications. Summary of the Invention: T:~!i s
invention prcvi.des compounds that ~r.teract ~rr~ th ar:d inhibit aldose
re,`iu~~tase. Taus, in a broad aspect, the lnv2ntiOrl p'_"OVld~S ~oi~;
~Cl.iii~S of FO-.~mula I: R2 Ra _ Z R3 ` ~Ar i r R.i R~ A ~O R5 



R I or pharmaceutically acceptable salts thereof wherein A is a C 1-C~
alkylene group optionally substittlted with C 1-~C~ alkyl or mono - or
disubstituted with halogen, preferably fluoro cr chloro; Z is a bond, O, S,
C(O)NH, or C 1-C3 alkyl one optionally substituted with C1-C2 alkyl; R1 is
hydrogen, ai'.~yl having 1-6 carbon atoms, halogen, 2-, 3-, or 4-pyridyl,
or p:rlenyl, where the phenyl or pyridyl is optionally substituted with up
to three groups selected -3   18 J U L 2002 from halogen, hydroxy, C 1-C~
alkoxy , C 1-C6 alkyl, nitro, amino, or mono- or di (C1-C6) alkylamino; Rz,
R3, R., and RS are each independently hydrogen, halogen, vitro, or an alkyl
croup of 1 -6 carbon atoms (which may be substituted with one or more
halogens); ORS, SR. ~, S (O) R ~, S (O) yR-,) z, C (O ) V l,R~) z, or N (R
~) ; , whereir~ each R~ is independently hydrogen, an alkyl group of i 6
carbon atoms (which may be substituted with one or more halogens) or
benzyl, where the phenyl portion is cptionally substituted ~,nith ;.,p to
three groups independerrt'_y sele cted from halogen, C ~-C~ alk~~~~l , C ,
-C alko:~~r, nlTl~.aO, ctn d mcno - Or d1 (C1-C.';) alkylaT;llnG; '
hetl~'_. _, ;'.=n~r:~~=tY~V~ W;~r: :.~s 2 ~- .~ =~-~;T.~-~~i?,~l'y'_ ~. 2 ,
or ~ -p~rridll, each of ,r~hich phenyl or heteroar yi ~ s eptior~a? 1~,,
substitute~~ wi th up to three grw,.,ps lnd?pendentl y selected from
halogen, C i-C6 alkyl , C ~-C; al)coxy, amino, and ~cno- or di (C1-C~)
alkylamino; phenoxy ,;vhere the phenyl portion. is cptionaliy substituted
with z:p to three groups independently selec~ed from halogen, C1-Co alkyl,
C 1-C5 alkoxy, amino, and mono- or di (C1-C~) alkylamino; or a group of the
formula ~J (CHZ)/ r I ~N'(CHZ r where _a_ 



18 J U L 2.002 J is a bond, CH2, oxygen, or nitrogen; and each r is
independently 2 or 3; R6 is hydroxy or a prodrug group; Ra is hydrogen,
C1-C6 alkyl, fluoro, or trifluoromethyl; and Ar represents a phenyl group
optionally substituted with up to 5 groups independently selected from
halogen, an alkyl group of 1-6 carbon atoms (which may be substituted with
one or more halogens) , vitro, OR 7, SRS, S (O) R~. S (0) zR~ or N(R 7) z
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 ~-C5 alkyl, C 1-C6 a1k oxy, amino, and mono - or
di(C,-Ce)alkylamino, or the phenyl group may be condensed with benzo where
the benzo is optionally substituted with one or two of halogen, cyano,
vitro, trifluoromethyl, perfluoroethyl, trifluoroacetyl, or (C
1-Co)alkanoyl, hydroxy, (C 1-C6) alkyl, (C 1-C5) alkoxy, (C 1-Cb)
alkylthio, trifluoromethoxy, trifluoromethylthio, (C 1 Cs) alkylsulfinyl,
(Cz-C6) 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 -5   18 , ) I ~ 1 ~~n7 C6)alkyl or
phenyl, or condensed with benzo, or substituted by one of pyridyl, furyl or
thienyl, s aid phenyl or benzo optionally substituted by one of iodo,
cyano, vitro, perfluoroethyl, trifluoroacetyl, or (C 1 C6)alkanoyl, one or
two of fluoro, chloro, bromo, hydroxy, (C1-C6) alkyl, (C 1-C6) alkoxy, (C
1-C6) alkylthio, trifluoromethoxy, trifluoromethylthio , (C 1 C6)
alkylsulfinyl, (C 1-C6) alkylsulfonyl or trifluoromethyl, or two fluoro or
two trifluoromethyl with one hydroxy or one (C1-C6)alkoxy, or one or,
preferably, two fluoro and one trifluoromethyl, or three fluoro, said
pyridyl, furyl or thienyl optional ly substituted in the 3 -position by
fluoro, chloro, bromo, (C;-Cti) alkyl or (C1-C6) 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
substitut ed by one or two (C 1-C6)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-C6) alkyl, ( Cl-C6) alkoxy, (C 1-C6) alkylthio, (C 1 C6)
alkylsulfinyl, (C1-C6) alkylsulfonyl, or trifluoromethyl, and said pyridyl,
furyl or thienyl optionally substituted in the 3 -position by fluoro,
chloro, (C 1-C6) alkyl or (C 1 C6) alkoxy; -6   18 J U L 2002 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, methaxy, or trifluoromethyl; oxazole or thiazole
condensed with a 6 -membered aromatic group containing one or two nit rogen
atoms, with thiophene or with furane, each optionally substituted by one of
fluoro, chloro, bzomo, trifluoromethyl, methylthio or methylsulfinyl;
imidazolopyridine or triazolopyridine optionally substituted by one of
trifluoromethyl, trifluoromethyl thio, bromo, or (C1-Co)alkoxy, or two of
fluoro or chloro; thypnothiophene or thienofuran cptionally 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 vitro. Tn another aspect, the invention
provides methods for preparing such compounds.   18 J U L 2002 The
compounds of the invention inhibit aldose reductase. Since aldose
redur_tase is critical to the production of high levels of sorbitol in
individuals with diabetes, inhibitors of aldose reductase are useful in
preventing and/or treating various complications associated tvith diabetes.
The compounds of the invention are therefore effective for the treatment of
diabetic COITlplications as a result of their ability to inhibit aldose
reductase. Thus, in ano~her aspect, the inventicn provides methods for
treating and/or pre~renting chronic complications associateci cv'ith
diabetes mel,~itus, including, for example; diabetic cataracts,
retincpathy, nephropathy, and r.~uropathy. In still another aspect, the
invention proTrides D~i3.~'' ~W'_:~ i:.'='.1 ~ Ji'l~',;~.=1i. LJil,:u ;~
Jf?~. ~-I=lns.T ::O';:',_":l;n':.i~i J~ _`~1'T~:.:. ~l ~ . Detailed
D2scrintion of the Irv?ntior. The numbering system for the co-rpounds of
Formula I ~s as 



follows: R3 ~Ar R~ R~ O Rs A Rs RZ Ra Z 4 3 5 ~ ~ ~ 2 ,r s ~ N I As noted
above, the invention provides novel substituted indole alkanoic acids
useful in treating and/or preventing complications associated with or
arising from elevated levels _g_   ~ 8 J U L ~OOZ of glucose in individuals
suffering from diabetes mellitus. These compounds are represented by
Formula T above. In compounds of Formula I, the aryl and heteroaryl groups
represented bar A~: include a phenyl group optionally substituted with up
try 5 groups independently selected from halogen, an alkyl group of 1-6
aarban atoms (whi;~h may be substituted with one or mare halogens) , nitra,
0~ ~, SR ~, ~ (0) R ~, S (0) ~Rh or N (R wherein R-, is h~rdrogen, ar~
alkyl group of 1 --o carbon atc~I~I (which may be s:zbst~.tuted w:;.th one
or more halogens) or benzyL, wh;~re the pr~enyl portion is aptior~ally
substituted with up tt~ three groups :independently slected ~rorrt
haloge:l, C'. , -C~ al kyl , C ~..C~ a~.koriy, a'.~:inc~, ar'~d mono ~ or
-~y~ ! ~ S/-~ t ;~y'1 `'S' i ~ ~r~r ~ I--!'^GI ~r. rI iti^ ' ,;t f~fYi;
y('~=a ':.:G~' dl ('..', o. ~1 `t~, _1`IZ_: _, _ Ir . C:~h..u.y ,i i` m ~
~~ _ `.t:a.th ben~o ~`I;ere tile renwo ~s opr?onalll sub~t~tl~t e~
<,,~ir~-; ,c oI?L Ctr t4VL^., 0~.~'. ~^'iaiOgeu, 4~`ail:3, Ti^trC), t2.'?
._3..Li0iCi1'._~.i:.11'Ji, perfluaroethyl, try^fluoraacetyl, or (C z-Ca)
alkan:~r1 , 



hydrox~T, tC .-C6) aakyl , (C ~-Co) alkox~xr, (C y-Ce) al ky? thio,
trifluaromethoxlr, tri.fluoramethyltizia, (C y C6) alkylsulfinyl, (~'~_C'o)
alkylsulfonyl; a heterocyclic 5-membered ring having one nitrogen, oxygen
or sulfur, two ni.trogens one of which may be replaced by oxygen or sulfur,
ar three n9.trogens one of which may be replaced by oxygen or sulfur, said
heteraaycl.ic 5-membered ring subsCituted by one or two fluoro, chlaro, (C
C6)alkyl or phenyl, or condensed with benzo, or substituted by one of
pyridyl, ~uryl or thienyl, saa.d _g_   ~ ~ J U L 200Z phenyl or benzo
optionally substituted by one of iodo, cyano, nitro, perfluoroethyl,
trifluoroacetyl, or (C 1 C6)alkanoyl, one or two of fluoro, chloro, bromo,
hydroxy, (C1-C6) alkyl, (C 1-C6) alkoxy, (C trifluoromethoxy,
trifluoromethylthio, (C L C~) alkylsulfinyl, (C 1-Co) alkylsulfonyl or
trifluoron;ethyl , or two fluoro cr two trifluoromethyl with one hydroxy or
one (C1-C6)alkoxy, or one or, preferably, two fluoro and one
trifluoromethyl, or three fluoro, said pyridyl, furyl or thienyl optionally
substituted in the 3 -position by fluoro, chloro, bromo, (C1-e.~) alkyl or
(C-;-Co; al:~ox~.; a he~erccyclic 6 -member2d ring raving one to three
n-trogen atoms, or one or tu.~o nitrogen atorls and one oxrgen or 



Ss; i CL.~', ;;~1' ~ .~~.=2r,.'. '.'.'1 ~~._ p -C^=.'a~ure,7 r~=:J
~',:~'~s.lt~; ~ ~ A' ~;'y one or taro (C' 1-C;l al'~:yl or phe:~yl, or
condensed ~~;~tr~. benzo, cr substituted by one cf pyridyl, f~_Lryt ox~
thien_.rl, said pr:enyl or benzo optionally substituteri by one of lodo or
trifluorcmethylthio, or one or t~,~:o of flucrc, chlcrc, br~~mo, (C 1-C6)
alkyl, (C 1-C") alkoxy, (C ~-CS) alky:ithic, (C , Cb) alkylsulfinyl,
(C,_-Co) alkylsulfonyl, or triflucromethyl, and said pyridyl, furyl or
thienyl op ticnally substituted in the 3 -position by fluoro, chloro, (C
i-C6) alkyl or (C 1C6) alkoxy; said benzc -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; 1-C6) alkylthio, -10   18 J U L 2002 oxazole or thiazol~
condensed with a 6 -membered aromatic group containing one or two nitrogen
atoms, with thiophene or with furane, each optionally substituted by one of
fluoro, chloro, bromo, trifluoromethyl, methylthio or methylsulfinyl;
imidazolopyridine or triazolopyridine optionally substituted by one of
trifluoromethyl, trifluoromethylthio, bromo, or (C 1-Ce)alkoxy, cr two of
fluoro or chloro; thienothiophene or thienofuran optionally substituted by
cre cf fluoro, ch loro or trifluoromethyl; thienor_riazole optionally
substituted by one of chloro or tri f 1 ucrorethyl ; raphthothiazole;
naphthoxazole; or thienoisothiazole. .~:;r~ =  y  ~~: ~ f 1,- _ "('^ ^ " _,
_': ~ __ . `_' C _ ~  1 T1'.' a : : L 1 ~ i ? ,~ r ~ t : : ~'7 s a ,-,
Formula I Whei2in Ar is v~tlOn~ll~' sl.ib5tl t~lt2d be:;Z~t~'llaZ~Jll.'i,
benzoxazolyl , isoqui::~~l~n 1 , benzothiophen - yl , benzof uran -~,'1 or
ber.zimidazolyl ( cr substituted oxadiazolyl or indolyl. Ott-:er more
specific compound] are of Formula I those wherein R Q is tri f l
uoromet'r~y l , Z is a covalent bond or CH 2 , R 6 i s by droxy, and each
of R 2-RS are independently hydrogen, halogen, mcre preferably bromo or
chlorc, C1-C2 alkyl, phenoxy, benzyloxy, or C1-Cz alkoxy, and R1 is
hydrogen or methyl. Preferred compounds of the invention are those wherein
Z is a covalent bond, R5 is hydroxy, Ar is optionally substituted
benzothiazol-2-yl, benzothiazol -5-yl, benzoisothiazol -3-yl,
benzoxazol-2-yl, 2 -quinolyl, 2 -quiroxalyl, oxazolo[4,5 b)pyridine-2-yl,
benzothiophen -2-yl, benzofuran -2-yl, or -il 



18 J U L 2002 thazolo [4 , 5-pyridine-2 -,,, thieno [2 , 3 -b] pyridine2
-yl, imidazo[1,5-a]pyridine-2-yl, or indol -2-yl, or substituted
l,2,4-oxadiazol-3-yl, 1,2,4 -oxadiazol-5-yl, isothiazol -5-yl,
isothiazol-4-yl, 1,3,4 -oxadiazol-5-yl, 1,2,5 -thiadiazol-3-yl,
oxazol-2-yl, thiazol -2-yl, or thiazol -4-yl, R z-RS are independently
hydrogen, halogen, more preferably bromo or chloro, C1-C~ alkyl, phenoxl,
benzyloxy or phenyl whare each phenyl portion is optionally substituted
with C L-Co alkyl, halogen, C 1-Cb alkoxy, hydroxy, amino or mono - or di
(C _-Cdl alkylamino R a is hydrog en, fl uro or C 1-C2 alkf 1, and R : is
hydrogen; or me thyl . Other preferred cornpour~ds are these rrherein the
meth~,;iene bridge connecting tr2 ~:~dolyl grcup with Ar i s Located a~p::a
4`.1(1 '=~.3~~c'_~,. ~~:7 a C:i.~~W%~~~, tr'.~i~i :u11 ._ , ~.~ `v'iei~
iE'~:.r: a.~ i benzoxazol-2-~;1 cr 1,2,4-oxadiazo-3-yi mentio:~ed a;ec~,re.
Other more specific compounds of the invention are t'r.~JSe wherein 2 is a
covalent bond, Rs is hydroxv, Ra is Y:~.droge:~, Ar is optionally 4,5,6 or
7 benzo -substituted benzothiazcl~lrl, benzoxazolyi, benzimidazolyl,
benzothiophenyl, benzofuranyl, or indolyi, or Ar is 2 -benzothiazolyl
substituted cn benzc by cr~e trifluoroacetyl or trifluoromethylthio, or one
or two of fluoro chloro, bromo, hydroxy, methyl, methcxy, trifluoromethyl,
trifluoromethoxy, trifluoromethylthio, or one o r, preferably, two fluoro
ar_d 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 z and
R3 is hydrogen, fluoro, chloro, brcmo or methyl, and cne of R ~ and RS is
hydrogen, o r -12   18 J U L 202 chloro, bromo, methyl, isopropyl, methoxy,
vitro or trifluoromethyl; or R, and R~ is 5, 6-difluoro, Ra is hydrogen;
and those wherein Ar is optionally substituted benzothiazol -2yl or
quinoxalyl and R 3 and R 4 are each chloro, and R 1 is hydrcgen or methyl.
Further more specific compounds are those wherein Z is a covalent bond, R o
is hydroxy, Ar is optionallfr substituted benzothiazol-2-yl, R3 and R ~ are
hydrogen, arid R , ~s methyl; these wherein Z is a covalent bond, R5 is
hydroxy, R3, R~ and R; 



are hydroge n, chloro, fluoro, bromo or C 1-C~ alkyl, R ~ is r~ydrogen, ara
Ar is c:~~ticnally ~~, 5, 5 or 7 benzosubstit~:ted
benzcthiazolyl-2-trlfluoromethyi, benzoxazolyl -2t-rifiuoromethljl,
benaimidazoll;l -2-trifluo~,cmcthyl, be~~zofL:ran  `.rill :;or,_^.~:;
~et~h~W, :~.~r.H.^.rv.~;~a;l--z _* r=fl~_x-~=~~r^_tWf ~ ,
.~e,^.zct_~ior:r--_ 2-tmfluorom~t~~yl, enzcthicpher~ -3-trifluorome~h=r1, i
ndolyi -~ trifluorometh~l, or indolyl -3-trifluoromethyi.; and t hose
wherein Z is CH z, Ro is hydroxy, Ar is optionally substituted
benzothiazol-2-yl, benzothiazol -5-yl, benzoisothiaz ol-3-;1,
benzoxazol-2-yl, 2-quinolyl, 2-quinoxalyl, oxazolo[4,~ -b]pyridine-2-yl,
orthiazolo[4,5-b]pyridine-2-yl, orsubstituted 1,2,4- oxadiazol3-yl,
1,2,4-oxadiazol-5-yl, isothiazol-5-yl, isothiazol4 -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 5 are independently hydrogen, chloro,
fluoro, bromo, C1-Cz alkyl, cr trifluoromethyl, and Ra is hydrogen.
Generally, R1 in the specific compounds described abcve is hydrogen,
halogen, preferably chlor o or fluoro, C1-C6 alkyl, or -13   1 a ~ a ~ 2002
phenyl optionally substituted with with up to three groups independently
selected from halogen, C 1-C~ alkyl, Ci-C6 alkoxy, amino, and mono - or di
(C 1-C6) alkylamino. Preferred R 1 groups are hydrogen and methyl.
Preferred compo ands of the invention include these where Ar in Formula I
is substituted phenyl, i.e., compounds of Farmula II: R3 R,~ , Rz R RaRB 9
O N-~Z ~ / R1o Re~ ~R~, l~'6 Iz vrhereir. 1~ d :~ ~-C~ :3litYleW~- ~~CJ~~J
OOClr?~: a~J_'~ i'.:~.SC it i.l~~~< 5>;iCh ~_ , alkyl; 



Z is a bond, or C1-C3 alkylene optionally substituted with C,-C2 alkyl; R3
is hydrogsn, C ~-CS alkyl, chloro, bromo, iluoro, or trifluorometY'.~rl; R~
is hydrogen, C =-C5 alkyl, flucrc, or phenyl optionally substituted with up
to three groups independently selected from halogen, C 1-Co al kyl , C 1-Co
alkoxy, amino, and mono  or di (Cz-C6) alkylaminc; R2, R3, P,~ and R; are
each independently hydrcgen, halogen, an alkyl group of 1 -6 carbon atoms
(which may be substituted with one or more halogens), vitro, OR ;, SR ~, S
(O) R ~, S (O) zN (R~) z, C (O) N (R ~) Z, or -14   .18 J U L 2002 N(R~)2,
wherein each R~ is independently 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, C1-Co alkyl, C1-Cs alkoxy, amino, and
mono - or di (C1-Ch) alkylamino; phenyl or heteroaryl suc'n as 2 -, 3- or
4-lmidazolyl or 2 -, 3-, or 4 -pyridyl, each of which phenyl or reteroaryl
is optionally substituted with up to three groups independently selected
from hal ogee, C ;-C~ alkyl, C L-C al kOxy, afT,ll:lO, and mGIlO- Or dl
(C1-Co) ai.!L'yla!!'~1_''!O; p~'1er10X1r whra the phenyl portlor, is
optional~.~r substi tLited Cl~..`.C: 1:~~ t;~ l`.C~:'~C~ ~~~:7~_lCiS lr:~.=
._P~~:1~ ~ m jn=~':~~u~~r; f='.. . '~ L'  halOgcc^n, C1-C5 alky'i, C~-~;
c.~l~CCxy, a~T?ir:C, al:d iTaC:lv - Or di (C1-C6) alkylamirio; oY a group
of the formula J (CH2)~ '-~N~~~H2 r where J is a bond, CHZ, oxygen, or
nitrogen; and each r is independently 2, or 3; R6 is hydrogen, an alkoxy
group of 1 -6 carbon atoms, or -O-M+ where M+ is a cation forming a
pharmaceutically acceptable salt; and -1S   



~ a ~ a ~ ~~oz Re, R~, and Rlo are independently hydrogen, fluorine,
cr.lorine, bromine, trifluoromethyl or vitro. Other preferred compounds of
the invention are those where Ar is a substituted benzothiazole, i.e.,
compounds of Formula III: R3 R , R2 R~ ~ R12 R5 ~~Z~S O ~N ~ R~s R~-A R~
Ria 6 III irherein A is a C 1-C~ alk,,rlene group optionally substituted
~,,.~ith C alkyl; Z is a bond, or C~- C3 lcy~ e-  o ty st ~ ,-~th C _,-1
.y:, cnall-_~~ aub itat~..~ ; al~.~ . R~ is hyur~_~g?n, C y__r"~ al_kyl ,
c.:Zl;~rC, brCT;'~~~, fl;,aor.^~, trifluoromethyl; R1 is hydrogen, C 1-C5
alkyl, hal ogee, preferably chloro Or fluoro, or phenyl optionally
substituted with with up to three grcups independently selected frcm
halogen, C alkyl, C 1-C; alkoxy, amino, and mono - or di(C _ C6)
alkylamir~o; R2, R3, R4 and RS are each independently hydrogen, halogen, an
alkyrl group of 1-6 carbon atoms (which may be substituted with one or more
halogens) , vitro, OR ~, SR ~, S (O) R ?, S (O) zN (R~) Z C (O) N (R ~) 2
or N (R ,) z, wherein each R ~ is independently hydrogen, an alkyl group of
1-6 carbon atoms (which may be substituted with one or more halogens) or
-lo   ~ 8 J U L 2002 



benzyl, where the phenyl portion is optionally substituted with up to three
groups independently selected from halogen, C 1-C6 alkyl, C 1-C6 alkoxy,
amino, and mono - or di (C1-C6) alkylamino; phenyl or heteroaryl such as 2
-, 3- or 4-imidazclyl or 2-, 3-, or 4 -pyridyl, each of which phenyl or
heteroaryl is optionally substituted with up to three groups independently
selected from halogen, C 1-C~ alkyl ( C 1-C'6 alkoxy, amino, and mono- or
di(C1-CO)alkylamino; phenoxy where the phenyl portion is optionally
substituted with up to three groups independently selected from halogen,
Cl-C6 alkyl, C 1-C~ alkoxy, amino, anc mono - or di (C,_-Cj) alr:~.lamino;
or e1 ~-I~' ;t_i~ Of r:C'_:? i.=,="-~,'_l i~ ~--~ .l (CHz)/ I ~N`(CH2 where
J is a bond, CHz, oxygen, or nitrogen; and each r is independently 2 or 3;
R; is hydroxy, C ~-C6 alkoxy, or -0-M+ where M * is a cat ion forming a
pharmaceutically acceptable salt; and R11, Rlz, Ris and Rl~ are
independently hydrogen, halogen, nitro, hydroxy, C 1-C6 alkyl, C 1-C6
alkoxy, C ~-C6 alkylthio, trifluoromethyl, trifluoromethoxy, C1-C6
alk~.lsulfinyl, or C1-C6 alkylsulfonyi. -17   18 J U L 20D2 In preferred
compounds of Formula III, the R ~, R3, R:, and RS substituents, in
combination, repres ent one of bromo, cyano or nitro, one or two of fluoro,
chloro, hydroxy, (C ~-C~)alkyl, (C1-C6)alkoxy, or trifluoromethyl, or two
fluoro or two methyl with one hydroxy or one (C ~-C~)alkoxy, or one or,
preferably, two fluoro and one methyl, or three fluoro g roups.
Particularly preferred R Z, R 3, R ~ and R 5 substituents are,
independently, fluorine, chlorir_e, 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 II abo~~e vnclude those whezein R~ is `lucxlne, R9 is
hydrogen an r i,, is brom=~ne .. t^os:= ,v~:er=yin ; _ -z:~:=i ~_~ ar
:y~~'~~;~~,r.~r,s ~~W u; _v :~i~LC. Preferr4d cc"~pcu:~ds o. Formula III
abo~re ara thOSe6v''le'='Elr tr` benaoth~.a~ole moiety is s!ibstituted
~,vith nitro, one, t~fro, or three o~ fluoro, one or two of chloro, or at
least one trifluoromethyl group. wore preferred comp~~ur~ds of Formula II
are those ~.vhere A is methyiene, R L is hydrogen or methyl, Z is a bond,
and R6 is hydroxy or C1-C6 alkoxy. Still more preferred compounds of
Formula II are those wherein R i1, R lz and R 1~ are fluorines and R 13 is
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 Cz alkylene, preferably methylene, R1 is methyl or hydrogen, and R
11, R lz and R 14 are halogens or C 1-C; alkyl. Still other more preferred
compounds of Formula III are -18   '18 J U L 2002 those where Ra is methyl
or hydrogen, Z is methyle ne or, more preferably, a bond, A is CHF or Ci or
Cz alkylene, R1 is methyl or hydrogen, and R11, R,,z and Rl,~ are fluorines
or chlorines . Particularly preferred compounds of Formula I are those
where R; and R ~ are independently hydrogen, C 1-CE alkyl, C 1-CE alkoxy,
or halogen, and Ra is methyl or hydrogen, Z is a bond, A is methylene,
methyl substituted methylene, or ethylene, R is methyl or rydrogen, and R
11, R lz and R l:r are fluorlnes or chlorines. The terra "prodrug group"
denotes a moiety t'.-:at is converted in vivo into the a~~ti~:e Compound of
formula I ~.vhe--eir~ Ro is hydroxy. Such groups are generally knourn in
tre art and include ester forming groups, to Eorm an ester prodrug, such as
be^:l~ii 10`,`,y , il (s~ ~ ~:=~' a! 'v 71~i!i.M'Wt'~'1Ga`~',
aVt``ia:ld'TT.~~~^~l'1 r pivaloyloxymeth_ll, pht~:alidoyl,
eti:oxycarbonlloxzethyi, 5 meths=1_2-c~co-1, 3-dzoxol-4-yl methyl, and (~~'
I- C6) alkoxy optionaiiy subst;tuted bl P~I-morpholino and amide-forming
groups such as di(CZ-~'~)alkylamino. Preferred prodrug groups include
hydroxy, Ci-C6 alkoxy, and O -P~I+ where M+ represents a cation. Preferred
cations include sodium, potassium, and ammonium. Other cations include
magnesium and calcium. Further preferred prodrug grops i nclude O -N?`+
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 ster~oisomeric
forms. These compounds can be, for example, racemates or optically active
forms. In these -19   18 J U L 2002 situations, the si ngle enantiomers,
i.e., optically active forms, can be obtained by asymmetric synthesis or by
resolution of the racemates. Resolution of the racemates can be
accomplished, for example, by conventional methods such as crystallization
in the presence of a r esolving agent, or chromatography, using, for
example a chiral HPLC column. Representative compounds of the present
invention include the pharmaceutically acceptable acid addition salts of
compounds where R 5 includes basic nitrogen atom, i.e, an alkylamino or
morpholino group. Iii addition, if the compound or prodrug of the
ir:Srention is o'ctained as an acid addition salt, the free base can be
obtained by basifying a solution o~ ti:e acid snit. Consrersely, if the
product is a free base, an W .-!ltl :W c;~Lr , .'.~ 1 Y't~^: ~ ~a~J_-i' ~
'~'T :C~L ~'y , , ar, ~ .r 



a p_~a~ i i ::a_.~y arc r.~a l~ addition sal t, may be produced b,~r
diss:~l~~~ir~g t?~e free base fir, a suitable organic solvent and treating
the solution: with a:~ acid, in accordance with conventional procedures for
preparing acid additi~cn salts from base compounds. Non-toxic pharaceutical
salts include salts of acids such as h~.drochloric, phosphoric,
hydrobromic, sulfuric, sulfinic, formic, toluenesulfonic, methanesulfonic,
nitric, benzoic, citric, tartaric, malefic) hvdroiodic, alkanoic such as
acetic , HOOC-(CHz)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.   18 J U L 2002 As used herein, the terms 2 benzothiazol-2-yl are
synonymous. Representative groups of the formula ~'J {CH2)r ~N'(CH2 r
-benzothiazolyl and include those wr~ez'e J is oxygen and each r is 2
(morpholinyrl) , J is nitrogen and each r is 2 (piperazinyl) or one r is 2
and the other 3 (homopiperazinyl), or J is CH 2 and each r is 2
(piperidinyl) or one r is 2 and the other 3 (homopiperidinyl). Preferred
groups of this formula are morpholinl1 and piperazinyl. The heteroc~cl is 5
-r;e.mbe7'ed ring ha~rirg o~:e to three riitrc:g er. :~~~;-n:s, ome of
:.~'_a~;~t; ;~a~_be 'Lwplacer b~= o::-~gv., ~~ sulfur includes imidazolyl,
oxazol~rl, thiazolyl, pyrazcl~~~l) oxadiazolyl, thiadiaao-lyl, and
triazclyl. The heterocyclic 6 -membered ring haring or:e to three nitrogen
atoms, or one or t~ao nitrogen atoms and one oxygen or sulfur includes
triazlnyl, pyrimidyl, pyridazinyl, oxazinyl ar_d 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, quir~azolin-2-yl, 2-benzimidazolyl, quinazolin-~ -21 



~ ~ ~ U L 2002 - - .  ~-vVL yl and benzothiazolyl. The oxazole or thiazole
condensed with a 6 -membered aromatic group containing one or two nitrogen
atoms include positional isomers such as oxazolo[4,5 b]pyridine-2-yl,
thiazolo[ 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]pyridine-2-yl, oxazolo[5,4 c]pyridine-2-yl, and
thiazolo[5,4-c]pyridine-2-yl. The following compounds of the invention are
provide d to give the reader an understanding of the compounds encompassed
by the invention:
3-(4,5,7-triflucrobenzothiazoi-Z-yl)methyl-insole-~T-acetic acid
5-chlero-3-(4,S,7-trifluo-robenzothiazol-2-yl)methyi-insole-N acetic acid
_, -, - , .. . ; _.-'-;1=~_"~'~ 1- al, , 7-~ _ _-II:J~OC-,.~O~rll~~,01 __.
- i~! f',',2~.~'~w _:`l<71_-'i c`1~2t1C aC;lC~ 5-me~hyl-? - i4, =~,'7-tr i
fluorobenzcthiazol-2-tll) mPt:nyl-insole-~~~ acetic acid 7-methyl -3- (4,
S, 7-trlfluorobenzo~hiazol -2-yl)methyl-irdole-i~T acetic acid
5-chloro-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-insole-nT acetic acid
5-benzyloxy-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole N-acetic acid
6-fluoro-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-insole-N acetic acid
5-fluorc-3- (4, 5, 7-trifluorobenzothiazol-2-yl) methyl-ir~dole-~'~T acetic
acid 



-22   18 J U L 2.DD2
6-methyl-3-(4,5,7-trifluorobenzotriazol-2-yl)methyl-indole-Nacetic acid
3-methyl(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-2 propionic acid
3-methyl(4,5,7-trifluorobenaothiazol-2-yl)methyl-indole-N-3 propionic acid
3-(5-trifluoromethylbenzothiazol-2-yl)methyl-indcle-~~l-acetic acid
5-methyl-3- (5-trifluoromet'nylbenzothiazol-2-yl) methyl-indole-Nacetic
acid 3-(3-nitrophenyl)methyl-indoie-N-acetic Acid The above compounds,
further described in the Examples and other description of the in~rer_tion
belo:v, are i' lustrative but a~e _~.~ ~- 'i._~:n.: '~O i;.~'~,_ lr'_ au:l,
.~-~:.- tIl ~ ~'y:c OZ r~~':E'. C~~;lr',~l'.1._c-1~."-.C: -; ::o;npour_~,s
ac~:`rdin_J to the present ~nvant i,-~n. The compounds of general Formula 2
may be admir~istered orally, topically, parenterally, by inhalation or
spray or rectally in dosage unit formulations contain ing corwent~onal
non-toxic pharmaceutically acceptable carriers, adju,rantj 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
diiuen~s and/or -23   1 ~ J U L 2002 adjuvants and if desired ether active
ingredients. The pharmaceutical compositions containing compounds of
general Formula I may be in a form suitable for oral use, for example, as
tablets, troches, lozenges, aqueous or oily suspensions, dispersible
powders or granules, emulsion, hard or soft capsules, or syrups or elixirs.
Compositions Intended for oral use may be prepared according to any method
known to the art for the manufacture of pharmaceutical compositions and
such coin positions may contain one or more agents selected from the group
consisting of sweetening agents, flavor~rg agents, coloring agents ar.d
preserving agents in order to provide pharmaceutically elegant and
palatable preparations. Tablets contain the active i;, g ~~-d__.~ r_'_ i r~
~u.;~;~~ttu~ ~ ,,. ~ ~ _. rv~:v - t c_~ i ~ phax r;:ac:) ~. _ _,~..,-!
-,,~cCpta.'O! a ~:rC1.171P='lt8 .~i'~~'7.1;:i1 ~~'~ sLlltable fOr trl~
tl~IlL,f ~t:'LLl?"-? pf tablets. These excipients may be for exa~r~ple,
inert diluents; such as cal~~ium carbonate, sodium carbonate, 'acctose,
calcium phosphate or sodiu;t~ phosphate; granulating and disintegrati:rg
agents, for example, corn starch, or alginic acid; binding agerlts, for
example starch, gelatin or acacia, and lubricating agents, for example
magnesium stearate, stearic acid or talc. The tablets may be un coated or
they may be coated by know: techniques to delay disintegration and
absorption in the gastrointestinal tract and thereby provide a sustained
action over a longer period. For e:{ample, a time delay material such as
glyceryl monostearate or glyceryl distearate may be employed. -24  



~i 8 J U L 2002 Formulations for oral use may also be presented as hard
gelatin capsules wherein the active ingredient is mixed with an inert solid
diluent, for example, calcium carbonate, calcium phosphate or kaolin, or as
soft gelatin capsul es wherein the active ingredient is mixed with water or
an oil medium, for example peanut oil, liquid paraffin or olive oil.
Aqueous suspensions contain the active materials in admixture with
excipierats suitable for the manufacture of aqueous suspensions. Such
excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydropropylmethylcellulose, sodium
alginate, pol~,~inylpyr-r~olidone, gmm tragacanth and gum acacia;
dispersing or wetting agents may i~a _~ naturally-occurring phosphatide,
for ~:C~~,plE, ! Citili ;1. _._ _.~!:~l=C'w_"-.%-tC_~.:_ :J~O::~_.^~~ Of d;
; ~,! ~<'(iel: oxide wi t~~ fat ty acids , ror example pol~IJox~YTethyl
e:~e stearate , or condensation products of ethylene oxide with long chain
aliphatic alcoho:~s, for example heptadecaethyleneox~rcetanol, or
condensation products of ethylene oxide with partial esters derived from
fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esters derived from
fatty acids and hexitol anhydrides, for example polyethylene sorbitan
monooleate. The aqueous suspensions may also contain one or more
preservatives, for example ethyl, or n -propyl p-hydroxybenzoate, one or
more coloring agents, or_e or more flavoring agents, and one or more
sweetening agents, such as sucrose or saccharin. -25   18 J U L 2002 Oily
suspensions may be formulated by suspending the active ingredients in a
vegetable oil, for example arachis oil, olive oil, sesame oil or coconut
oil, or in a mineral oil such as liquid paraffin. The oily suspensi ons may
contain a thickening agent, for example beeswax, hard paraffin or cetyl
alcohol. Sweetening agents such as those set forth above, and flavoring
agents may be added to provide palatable oral preparations. These
compositions may be preserved by the addition of an anti-oxidar._t such as
ascorbic acid. Dispersible powders and granules suitable for preparation of
an aq!fe~ou5 suspe nsicn by the addition of water provide the actiT~re
ingredient in admixture T~~ith a dispersing or wetting agent, suspending
agant and one or more preservatives. '..11t 3bi~' :=i~SC7c''_":~11;=f ~.._
:~i't L;i~ ~::Jai':t=~ ..,"':'~ sL,:~vr.~lI=~ ~~:;C~ ~_ exempli fled bir
t:-:osa already mentio:~ed abo~.e. Additional excipients, for example
sweetening, flavoring and coloring agents, may also be present.
Pharmaceutical compositions of the invention may a'_sc ba in the form of
oil-in-~r~ater e;nulsions. The oily phase may be a vegetable oil, for
example olive oil or arachis oil, or a mineral oil, for example liquid
paraffin or mixtures of these. SLlitable 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 -26 



18 J U L 2002 example polyoxyethylene sorbitan monoleate. The emulsions may
also contain sweetening and flavoring agents. Syrups and elixirs may be
formulated with sweetening agents, for example glycerol, propylene glycol,
sorbitol or sucrose. Such formulations may also contain a demulcenr_, a
preservative and flavoring ar~d coloring agents. The pharmaceutical
compositions may be in the form of a sterile injectable aqueous or
oleaginous suspensio n. This suspension may be formulated according to the
known art using those suitable dispersir._g or .vetting agents and
suspending agents which have been mentioned abo;re. The sterile injectable
preparaticn may also be sterile injectable solution or suspension in a non
-toxic parentaliy acceptable ciiluent or S':71 -lent , i ~ ~ r?aZr'li:. 1
c' d_: ~l JO 1 '..i t -O:1 1_`1 1 , .3 -b~C ~':d~ ~_ , ~.;"~v^='!~' the
acceptable vehicles and solvents that rr.ay be employe~3 are water,
Ringer's solution and isotonic sodium chloride solution. In additior~,
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 -cr diglycerides. Ir~ addition, fatty acids such as oleic
acid find use in the preparation of 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
any temperatures but liquid at the rectal temperature and will therefore
melt in the rectum to -27   18 J U L 2002 release the drug. Such materials
are cocoa butter and polyethylene glycols. Compounds of general Formula I
may be administered 



parenterally in a ster,_'le medium. The drug, depending on the vehicle and
concentration used, can either be suspended or dissolved in the vehicle.
Advantageously, adjuvants such as local anesthetics, preservatives and
buffering agents Car. be dissolved in the vehicle. Dosage levels on the
order of from about 0.1 mg to about 1~0 mg per kilogram of body weight per
day are useful ir~ the treatment of the above -indicated conditions (about
0.5 mg t~:: about 7 g per patient per day). The amcui=t of act-ve
ingredient that may be combined with the ca rrler r.:aterlals to
C7r:'~'s`.l~.c~ _~ lr ,{ 1 ~:JiJ ~.~~ L'~~C"~ '.i ~ i ~ ~;' '~~T ~=~_C
~1=~l.'Z=,f n=~~^y `: C:u~~ ~_ treated and tile p~rtlCL:l~Y' iT~0~~.2 Of
~dIT'~1r11Str~~lvi~ . L70Sa~t~? L:;rli'r forms ;v111 generally c:,n~3in
b`cweer~ from about _ mg to abotLt 1000 ma of an active ingredient. It will
be und2 rstood, however, that the specific dose level for any particular
patient will depend upon a variety of factors ir~clu3ing the acti~rity of
the specific cempcund employed, the age, body weight, general health, sex,
diet, time of administration, route of admire istration, and rate o~
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 -28   ~ ~ JUI. 2.0~~ is
understood that the nature of the substituents required for the desired
target compound often determines the preferred method of synthesis. All
variable groups of these methods are as described in the generic descri
ption if they are not specifically defined below. More detailed procedures
for particular examples are presented below in the experimental section. 



Methods of Preparation The compounds of the invention where Ar is
benzothiazolyl can be ccnven iently prep tired From a substit~.ited indcl a
moiety using general Scheme A set torte beiosw. -29   18 J U L 2002 R Ra Z
~C N R3 ~ \ 1 ) NaH ! CH3CN R~ R4 H 2) Br-A-COzEt R5 zv Ri2 R~1 / R~ \ I _
N R~:~ R2 Ra ~ S R3 Z E R~ ,- N R1 R5 A zzr Ra R Ra Z Rtt ~CN HCi2HN \ R~~
R3 ~ \~- N~R~ HS ~ Ry R OEt Rya Rs A vi v O EtOH, 78C aq. NaOH ethanol O
where Ro is hydroxy Scr:?rn R~z R1' / Rya N' ~ R1 a R2 Ra ~ S _ R3 Z R,~ ~
~R~ vii N 



R5 A ~~~OEt O Treatme:~t of a nitrite indole IV with a atrong base such as,
for example, sodium hydride, butyl lithium or sodium tert butoxide, in a
polar aprotic solvent such as acetcnitriie, tetrahydrofuran or
~'V,N-dimethylformamide follo~.ved by are treatmen~ with an alkylating
agent, e.g., ethyl or tert-butyl bromoacetate, provides the desired
N-alkylated product V. Alternativly, phase transfer c atalysis can be used
in a biphasic solvent system. A general review of such alkylations cars be
found in Sundberg, R, J. Indoles; Chapter 11, Academic Press Inc., San
Diego, CA, 1996. Condensation with a suitable 2-amino thiophenol
hydrochloride salt VI provides benzothiazole intermediate VII. These
reactions are most often -30   18 J U L 200Z carried out in an alcohol
solvents at elevated temperatures; however, other solvents like
N,PJ-dimethylformamide and hT methylpyrrolidone can be used or the
reactions can be carried out in the absence of solvents altogether. The
scope of the reaction conditions useful for this transformatior: have been
described previously (U. S, Pat. No. 5,700,819). General methods for the
preparation of various substituted 2 -amir~c thiophenols are also well
known ( J. Med. Chem . 199l, 34, i08 and Ch em. Pharm,. Bull . 1994, 42,
1264 ) . In general , the best method of synthesis is determined by such
factors as availability of starting materials and ease of synthesis.
Deprotectior: of the alkar~oic acid moiety `JII can be carried ou~ by
methods common to those skilled in the art to resul~. in
~:.~:J.'rl~i~l.l:~miW ~`L ~Or~TI~~ c IZi , i~^:~,= i ~flCiu. ~.a3CI .ii
~=:~ CL~tiu~~~-~.r' :,__::?~1 depends o~ the thpe of prot=ecting group. A
Gascription cf s~.a; 1-: prote~ti:y groups aid methods for deprotecting t
hem may be found in: Protective Gro;:ps in Organic Synthesis , S?~:onc
Edir_ion, T. W. Green and P. G. PEI. Wuts, John Wiley and Sons, 



Ney York, 1991. ~~lhen a methyl or ethyl ester is used, an aqueous sodium
hydroxide solution ir_ ethanol or dimethoxyetha=ae is conveniently employed
for its removal. If not commercially available, nitrite I~T can be
preparec; substantially as described below in Scheme B depicting the
formation of 3 -acetonitrile substituted indoles of Formula IV where Z is a
bond. Thus, an indole moiety in a weak acid solution, for example, acetic
acid in ethanol, is treated with aqueous formaldehyde and dimethyl amine in
ar~ alcohol solven~. -31   ~ ~ J U ~ ZQaZ The 3-(dimethylamino)methyl
indole product can then be treated with sodium or potassium cyanide in
N,N-dimethylformamide at elevated temperatures to provide the
3-acetonitrile substituted indole intermediate. Alternatively, an iminium
salt like N,Ndimethylmethyleneammonium chloride can be used to prepare the
3-(dimethylamino)methyl indole intermediate. i Hs Rz aq. HZCO Rz N ~CH3 R3
~ HNMez Rs -----~ ~ R~ R I / ~ or R ~ / _ H CH2N(CH3)zCl `~ ~ H R5 i.~, R5
CH31 R CN z -fECN R3 ---r \ DMF ~ ~~-R, 140C Ra Rs KCN DMF CH3 HsC. I O~ IO
R~ ~N,CHa R3 ~--R, R'~ / H R 



Scheme B The ? -(dimethylamiro)methyl indole intermediate can also be
converted to the the 3 -acetor~itrile substituted indole intermediate via
the trimethyl ammonium salt. The salt can bs prepared by treating the
gramine intermed fate with an aikalatir~g 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. In general, the conversion to the acetonitrile
occurs under more mild conditions ~,vhen the trimethyl ammonium salt is
used. -32   18 J U L 2002 Alternatively, other compounds, such as those
where Z -Ar represents a wide variety of substituted hetercycles, may be
prepared using the general method outlined in Scheme C. Here, substituted
indole intermediates where X is an activating group like hydroxyl, halogen,
dialkyl amino, trialkyl ammonium or benzotriazole are coupled with Q -Z-Ar
groups using methods well-established in indole chemistry. Examples of
these methods where Q is Na or H and 2 is sulfur, oxygen, nitrogen carbon
or a bond are described in (A) Tidwell) J.H.; Peat, A.J.; Buchwald, S.L. J.
Org. Chem. 1994, 59, 7l54; (B) Bruneau, P. ; Delvare, C. ; EdS,~~ards,
f~I.P. ; P~lcMillan, R.hI. J. Med. Chem. 1991, ?4, l028; (C) Gar., T. ;
Cook, J.M. Tetrahedror. Lett. 1997, 38, 1301; (D) Cerreto,F.; Vllla, A.;
RetlCO, A.; SCalZC, ~':. i.~.'U r . J . L~'::~ CL . .~ _`1'~:I~ . 1 : J , G
l ~ '.J 1 ; . , 1~~I ~ ~ ~: :'11'~ L a a , i'~ . '!i . ; t i: O ~ ~ , J.I~.
; Obraao;rich, D.J . ; Syr.t~L. .~'.GI:'o.^iu.Ii. 1997, 27, 320i; , ,
DeLeor~, C.Y.; Ganem, B. ~T. O rg. Ch em. 1996, 61, 8730; rG) Katrltaky,
A.R.; Tcader, D; Xie, L. J. Org. Chem. 7.996, 61, 757l. It is understood
that, depending on the specific chemistry used, a protecting group, P, may
be required. ~n general, F 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. ~~1. Green arid
P. G. M. 'vVuts, John Wiley a:~d Sons, Ney York, 1991. -33 



18 J U L 2002 Ra x R3 ~ R~ + Q~Z~Ar / / R4 N R5 P Ra z R3 ~Ar > I \ \ R, /
N R5 P n_t..~.... n In general, the intermediate compounds wherein Rz_6 is
aryl or heteroaryl can be synthesised by the chemistry illustrated in
reaction Scheme D below. For example, treatment o~ the potassium salt of an
optionally substituted bromoindole with tent-butyllithium at lcw
temperature in an ethereal sc l~~ent such as ether cr tetrahydrcfuran
followed by the additicn cf an electrophile represents a general method for
obtaining substituted indoles, as dasrrlbed by Rapoport, H. ( J. Grg.
Chrr,. 198o, i, ~1~=,`~ . For a dis~~~:;~sion or :z s;,Tntnes~s ..,E;=ire
is acyl, see Biorg. l~Ied. Chem. Lett. 1999, 9, 333; where R is,
thiomethyl, see Heterocycles, 1992 , 34, _~.~9; and ~.v::ere R ~5
cycloalkyl, see J. PI'ed. Chem. 1999, 42, 5. More specifically the addition
of a trialkyl borate followed b~ir ara aczdic work -up prow ides t he
desired lndoie boronic acids ( Heterocycles, 1992, 34, 1169). Indole
boronic acids can be used in 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 aqueous base in the presence of palladium
catalyst, such as Pd (OAc) z, Pd (0Ac) 2 w/ PPh 3 or Pd (PPh 3) 4 as
described in 



-34   18 J U L 2002 Tetrahedron Lett. 1998, 39, 4457, J. Org. Chem. 1999,
64, 1372 and Heterocycles 1992, 34, 1395. Alternatively, an optionallj
substituted bromoindole can be treated with an arylboronic acid and a
palladium catalyst to provide arylindoles ir~ large quantities ( Syrlett
1994, 93). A general review cf Suzuki cross -couplings betwee n borenic
acids and aryl halides can be found in Miyaura, N; Suzuki, ~,. Chem. Rev.
1995, 95, 2457. 1 a KH, Et20 b tent- BuLi, -i 8GC c B(OR)3, then H` ~r \
ArB(OHjz , Pd(Oj (ArHetjAr / ~ ~~ ~ ~ ~ ~ ArN H aqueous base) solvent t ArX
or HetArX Pd(Oj, aqueous base, solvent 1 kH, Et~~ 2 fart-'uL;, -'3'~.-.'. 3
E' i \ v. R , l~ N~ H Scheme D For example, treatment of ti:e advanced
intermediate insole X with an aryl or heteroaryi boronic acid using Fd
-mediated coupling corditions provides the desired aryl and heteroaryl
insole product XI as shown in scheme (E). In general the utility of this
method is determined by the ease of synthesis of advanced intermediates of
type X and the commercial availability of aryl and heteroaryl boronic
acids. _3~_ 



18 J U L 2002 CN 8r-',', , N O X OEt CN ArB(OH)Z, DME ~ \ Ar Pd(OAc)2,
PPH3, N O 2 M Na2C03 XI OEt Scheme E In addition, certain organometallic
reactions eliminate the need for de r~ovo construction of the indole
nucleus. For example, the Stifle reaction serves as a general method for
the synthesis of regiocontrolled substitution of indole intermediates as
described by Farina, V.; Krishnamurthy, V; Scott, 4d., Organic Reactions,
1998, 5C, 1-652. As indicated ~n the s.^.ze:ne below, tl:e indola ma~'
serve as t'r:e orgarotin speciea Or i. i: ~ :Y-~ _ !i=~ :.1~ -:::~` ''' '.
`~ ~ ~ ' ( ~1 r ) , ~~~.'_1.-~ P i' 1a e. . s _ a_.~1 ~,r i nm _ suitable
protecting group sucz as [2 - (trirr:eth=Y1; etnox~,~; :-ret::~,1 (SEMI) or
an al J~:yl J~~:usVituent, ~ j treated vv~.t'.^, a variety of partners
(i.e., vinyl/allylic halides, Tainl1 triflates, aryl/heteroaryl halides and
acyl halides) in the presence of a Pd(0)Ln catalyst to provide the desired
indoles (XII) ( Synnlett 1993, 771, Helv. Chim. Acta 1993, 76, 2356 and J.
Org. Chem. 1994, 59, 4250). Conversely, a haloindole (YIV) is treated with
a varie~f of tin reagents a rider Stifle condition to provide the desired
substituted indoles (XV) as described in Heterocycles 19B8, 27, 1585 and
Synth. Comm 1992, 22, 1627). -36 



'18 J U L 2002 RX, Pd(0)L" S \ ~ \ ' R \ N N P P XII XIII \ ~ R3SnR',
Pd(O)L Br ~ R, N, ~ ~ N H H XIV XV A general_procedure for the synthesis of
intermediate compounds using amines of r_he formula NR XR~2 (NR 1Rz in tf.e
scheme below) is given in scheme F below. In Scheme F, R X and RY4 are the
same or differen~ and represent hy3rogen, C 1-C alkyl , cr RY and RX~
together represent a group of t~xe formula J (CH2)r `-~ ~(CHz~ where ~T and
each r is as defined above for formula I. As shown in Scheme :,
nucleophilic substitution of X (X is halogen, preferably fluorine) in an
aromatic system is a r;-~ethed often used to substitute aromatic rin gs
with amine and ether functionalities. Both 4 - and 5 - flucro
-2-nitrctcluene are sufficiently activated to undergo substitution with
amines in the presence of K 2CC3 in a polar aprotic solvent such as, for
example, D~ISO as described in J. Nled. Chem. 1993, 36, 2716. The
Leimgruber -Batcho two-step method is a general process for the
construction of the indole ring system from the appropriate o-nitrotoluene.
This reaction involves the condensation of an -37 



'I ~ J U L 2002 o-nitrotoluene with N,N-dimethyiformamide dimethyl ac etal
followed by a reductive cyclization under suitable conditions such as
hydrogen over a palladium catalyst or Zn/HOAc as described in Sundberg,
R.J. Indoles; Chapter 2, Academic Press Inc., San Diego, CA, l996. A
representative description of the process can also be found in Organic
Synthesis, 1984, 63, 21~. i 2 R ~N ~ K2COg X ~ ` H > N02 DMSO, ~1 R1 ~ \ N,
R2 ~ NOZ ~N~ ,DMF M e00 Me N H R~ \ \ N~ RN ~ ~ 2 N02 H2, PdIC EtOAcIHOAc
55 psi R? ~ ~ \ J or ZnIHOAc H G Scf:e^'; :' A general proced~.~re `or the
synt:~esis of intermediate compounds ~mherein R is an aromatic,
heteroarcmatic cr alkyl group is indicated in Sc'~e~;;e G below. As
previously described, nucleophilic substitution of halogen, preferably
fluorine, ir. 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 tr~e presence of K 2C03 in a polar
aprotic solvent such as DMSO. A similar system using KOH and phenol is
described in J. r.~ed. Chem. 1994, 37, 1955. Alternatively, solid -liquid
phase -38   ~ 8 J U L 2002 transfer c atalysis (PTC) methcds have been used
to prepare intermediate ethers of this type as described in Synth. Co~~run.
1990, 20, 2855. The appropriately substituted o-nitrotoluene can then be
converted to the appropriate indole by the Leimgruber-Batcho method
previously desribed. 



~N~ F \ ROH, KZC03 R~O \ MeO~OMe) DMF - / NO2 DMSO, 80C ~ NO .D N H
Reduction R.o w I N H ~;=~'i~i,^r' is R' O \ ~ N \ NO~ The prepara;.io:~ of
intermediate allcoxy indola ~com~ounds wherein R is C ~-C~ alkyl is
outlined in Scheme ~ below. Commercially available nitrophenols car. be
alk~.lated under meld conditicns with a base such as, for example, KZCC3 or
Cs2CC;, i:: a polar aprotic solvent, e.g. CH 3CN, with a variety of
suitable alkyl halides. See Synth.. Comm. 1995, 2S, 1367. The alkoxl
o-nitrotoluene can then be converted to the de sired indole as described
above. / 1. Cs2C03, CH3CN HO ~ I ~ RO N02 2. RX N02 wN~ Me0"OMe ,DMF / \ RO
~ I No2 N H -39   18 J U L 2002 



Reduction RO N H Scheme H Alternatively, some examples of the invention
where Z ~s a bond and Ar is a substituted hetercclcle such as a thiazole;
or Z is amide and Ar is a substituted phenyl can be con veniently prepared
from an indole 3-acetic acid derivative as illustrated in Scheme I. Using
this method, the carboxylic acid moiety is activated and coupled with an
aryl amine. Some examples of activating methods well -known to those
skilled in ~he art include formation of acid chlor.lde, mixed anhydrides
and CCUpllng rea~elltS SL:Ch aS 1, 3 -d~ .^.yClOrieXylC~C'CCdll^ld ~D A r~;
le;;J C~ :31.1 s.: i1 CC!2trCd ::ail ~7C fCLl'.'?d lit BCd~:":SZ~iy,
Principles of Peptiue Synthesis ; Springr -Verla~. Ne~,v Fork, 1984. For
the examples w:~lere Z is a bond and Ar .s a substituted benzothiazole or
benzoxazole, the intermediate amide or thioamide can be cyclized into the
aromatic ring. Examples of these types o~ hetercycle forming reactions are
described in Mylar, B. L. et al. J. N'ed. Chem. 199l, 34, 'i.08. In
addition, the carboxylic acid can be converted to a chlcro  or bromomethyl
ketone and condensed with nucleophiles like thioamides or 2
-aminothiophenols to produce thiazole or benzothiazine derivatives.
Examples of methods to prepare th a chloro- and bromomethyl ketones are
illustrated in Rotella, D.P.; Tetrahedron Lett. 1995, 36, 5453 and Albeck,
A.; Persky, -40   ~ 8 J U L 2002 R.; Tetrahedron 1994, 50, 6333. Depending
on the reaction conditions in a given synthetic sequence a protecting group
may be required. It is also understood that the specific order of steps
used in the synthesis depends on the particular example being prepared. P
may represent H, A -COON, A-COO-lower alkyl or a simple protecting group
that can be removed at a late stage of the synthesis. When such a
protecting group is used, the A -002R6 group can be introduced near the end
of the synthesis after the Z -Ar group has been assembled. Method of
introducing the ~ -Ar group are similar to those alrqady described. -41   



1 ~ J U L 2002 R O Rz a R3 ~ OH 1 ) ROC(O)C! I ~-R R 0 R2 a R3 ~N R6Ar I ~
~--R1 ' R4 N R5 P R, c R O ~/, R2 a ~ ~ / R3 .N O-R, R4 N R5 P 1 R4 ~ P 2)
HNR6R7 R5 1 ) ROC(O)CI 2) CH2N2 3) HCI PASS S O Ra R2 Ra Br R3 R2 NRSAr R3
I w \ R, R. I / \ R, _ Nr ~ N Ra R P R5 P H2N I ~ Rs HZN ~ RS HS . R9 ~
~~%) R ~! ~ R f~ ~J, R a I I RZ a ~ S Z S R R3 I \ R ~ 3 I i \ R, R4 i N R4
Y'N R p R5 P 5 



R R2 a Z, R3 ~ Ar i \~ R, R4 Y'N R5 P R,o R S , /, R2 a ~ ~ / R3 N I \~--R,
R 4 R; P R R2 a Z R3 ~Ar v-R, R4 N O 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 approac'res utilize commercially available o-iodoaniline
-42   ~ 8 J U L 2002 derivatives. 6dhen these intermediates are
unavailable, the regioselective ortho iodination of aromatic amines is used
to generate the required intermediate ( J. Org. Chem. 1996, 61, 5804). F or
example, Iodophenyl intermediates are treated with trimethylsilylacetylene
in the presence of a Pd catalyst and a Cu(I) source, such as cupric iodide,
to produce o  alkynylanilines. See Het:erocycles, l996, 43, 2471 and J.
Org. 



Chern. l997, 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. ~~led.
Che~m. 1996, 39, 892) . Alternative modifications have been made in the a
cetyienic derivatives t~~ generate more elaborate indole structures as
des^ribe~ in J. ~~m.. !~'he~. Soc. 1991, W3, 5659, Terra;'^.`circ:: Left.
1993, 24, 2823 and Tetrahedror_ Lets. 1993, 34, 6471. Reduction RO H 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 -43   18 J U L
2.002 skilled in the art of organic synthesis as well as the conditions
necessary to attach and remove such groups. The disclosures in this
application of all articles and references, including patents, are
incorporated herein by reference. The preparation of the compounds of the
present invention is illustrated further by the following examples, which
are not to be construed as limiting the invention in scope or spirit tc the
specific procedures and compounds described in them. Example 1: Preparation
of 2-methyl-3-(4,5,7-trifluorobenzothiazol-2 



1)meth~jl-~ndole-l~l-acetic acid F F N S F CH3 N OH
2-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 2
-methylindole was used instead of 5 -chloroindole in step 1 : 178-1S0C; 1H
1\T~IR (DNISC -d~, 30G MHz) 8 7.75-7.62 (m, 1 H), 7.45 (d, J = 9.0 Hz, 1
H), 7.39 (d, J = 9.0 Hz, 1 H), 7.08 (t, J = 9 Hz, 1 H), 6.99 (t, J = 9.0
Hz, 1 H), 5.00 (s, 2 H), 4.60 (s, 2 H), 2.38 (s, 3 H); LRMS calcd for
C,_~H13F3N2O2S: 390.G; found 391.0 (M + 1) +. Anal. Calcd for -44__   1 ~ J
U L 2002 C19H13F3NZOzS: C, 58.46; H, 3.36; N, 7.18; S, 8.21. F ound: C,
58.47; H) 3.29, N, 7.12, S, 8.l8. Example 2: Preparation of
5-chloro-3-(4,5,7-Trifluorobenzothiazol-2 1)methyl-indole-N-acetic Aeid F F
N r 1 i -s v F N OH 5-chloroindcle-3-acetonitrile . A solution of aqueous
formaldehyde (37=~, 2.95 mL, 66.u ~,,ol) ar:~~l ci=ri .=.th-1 zmne '=~0 ~ ,
J . 30 ^v~, 66 . ~ ~:,:r.,~~l J it ~C ir~~ E'=~~~; was co ;led ~o i7C. ~
-Chlor-Jind:~le ( 4.'~ g, 26.4 m;^ol) was dissolved ~n a HOAc:EtOH mixture
(1:1, 40 mh) and added 



dropwise to the reactio:: mixture. After stirring at t:~is temperature for
2 h, the mixture was al lowed to warm to room temperature arid stir
overnight. The mixture was added to a sat'd soli_itior of NaHCO ;. 1 DT
NaOH was added until the pH was between 9-10. The resulting mixture was
extracted with CH 2C12 (3X). The organics were combined and washed with a
sat'a aU. NaCl, dried over MgSO ~, 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]
indole (4.65 g, 22.4 mmol) was dissolved in dimethylformamide (80 mL) at
room temperature with -45   ~I 8 J U L 2002 stirring. To this was added KCN
(2.18 g, 33.5 mmol) in Hz0 (10 mL). The mixture was warmed to 140 C and
stirred for 14 h. H`O was added and the mixture was extracted with EtOAc
(2X). The organics were combined and washed with sat'd brine, dried over
MgSO~, filtered and concentrated in vacuo . The residue was purified by
SiOz flash chromatography (3:2, Heptane: EtOAc) to give 2.65 g (63%) of 5
-chloroindole-3-acetonitrile. 1FI t:^MR (DMSO-d6, 300 Mfiz) c~ 11.30 (br s,
1 H) , 7.63 (s) 1 H) , 7.42  7.38 (m, 2 H), 7.05 (d, J = 6.0 Hz, 1 H), 5.70
(s, 2 H), 5-chloro-3-(4,5,7-trifluorobenzothiazol-2-yi)methyl-insole-N
acetic acid
5-chloro-3-(4,5,7-trlfluorober.zothiazol-2-yl)methylindoie-:T-acetic acid
was p_renared in a manner analcgous to that set rorcn ij,: Exarnpie J
(steps i - 7) , exc~p~ 5 -c ~lorcir_caole-3acetonitril a .:vas used iTatead
cf 3-indolyl acetonitriie i~L steo 5 : mp 188 -189 C; 1H T'N?R (DMSO -do,
300 MHz) _ . ~ . 7 3-7 . 6a (m, 1 f-i) , 7. 53 (d, J = 1 . 8 Hz, 1 H) ,
7.51 (s, 1 H) , 7.45 (d, J - 9.0 Hz, 1 H) , 7.14 (dd, J1 - 9. 0, Jz = 2.4
Hz, ~ H) , 5. 04 (s, 2 H) , 4.65(s,2 H) ;LRMS calcd for C18H1~F3NzO~SC1
:410.0; found 411 .0(M +1) '.Anai. Cal~~d for C1~H1~F3N20~SC1: C,52.63; H,
2.45; N,6.82;S,7.8l.round: C, 52.56; H, 2.40, N,6.71, S, 7.72. Example 3:
Preparation of 3-(4,5,7-Trifluorobenzothiazol-2-yl)methvl insole-N-acetic
Acid -46   



18 J U L 2002 F F 1 F H 0 2,3,5,6-Tetrafluoroacetanilide: A solution of
2,3,5,6 -tetrofluorcaniline (200 g, 1.21 mol) in anhydrous pyridine (103
mL, 1.27 mol) wa s treated with acetic anhydride (120 mL, 1.27 mol) and
heated to 120 C for 2 h. After cooling to room temperature, the solution
was poured into ice-cold water (SC0 rr~L). The resulting precipitate was
filtered, dissolved in ethyl acetate, dried over MgSO ,~, filtered and
concentrated. The solid material was washed with ~fleLOl:.c.3n~ (')~'~:~
~ill_,~ dT:~i `LN'iy'~~~ to CJl~i'e 2, 3; ~, ~. tetrafluoroacetanilide as a
~r~hite cr~~sta:.line solid (2G5 g 823) : mp 136-137 ''C; Rf 0.48 (50 ~
ethyl acetate ire heptane) ; 'I-i NMR (DMSO -d,;" 300 MHz) d 10. ~.0 (s, 1
~-i) , 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-Tetrafluorothioacetanilide: A flame-dried, 4-necked 5,000 mL
round-bottomed flask was charged m th ph osphorous pentasulfide (198 g,
0.45 mol) and diluted with anhydrous benzene (3,000 mL, 0.34 bI). 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 -47    



~i B J U L 2~~~ the combined filtrate was extracted with 10% aq. VaOH (750
mL, 500 mL). After cooling the aqueous layer to 0 C, it was carefully
acidified with cone. HCl (pH 2-3). The precipitated product was collected
by filtration and washed with water (500 mL). The yellow-orange material
was disolved in ethyl acetate (l,000 mL), dried over MgSO ~ and activated
charcoal (3 g), filtered through a short pad of silica (50 g), ar_d
concentrated. The resulting solid was triturated with heptane (500 mL) and
filtered to give 2,3,5,6 tetrafluorothioacetanilide (174.9 g, 88%): mp: 103
-104C; Rt 0.67 (50~ ethyl acetate in heptar~e) ; `H NMR (DMSO-do, 300 MHz)
8 11.20 (s, 1 H) , 8.00 -7. 88 (m, 1 H) , 2 .66 (s, 3 H) . Anal. Calcd for
C ~H~F:,NS: C, 43.05; H, 2.20'; V, 6.28. pound C, ~~3.1~; T_, 2.2~; Vii,
0.1~~. 4, 5, 7-Trifluoro-2-metr:~,~lber~zothiazole. A flame-dried 5, G00 mL
rcund -bottomed flask eq~,~ipped 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 hI). The suspension was cooled to 0 C, and treated with 2,3,5,6
tetrafluorothioacetanilide (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 witr. eth yl
acetate (1,500 mL) and washed with sat'd. aq. NaCl (1,000 mL). The organic
layer was concentrated to dryness, diluted witr. -48   1 ~ J U L 2002
heptane and successively crashed ~rrith water (300 mL) and sat'd. aq. NaCl
(1,000 mL). The organic layer S.vas dried over MgSO ~, filtered and
concentrated to give 4,5,7 -trifluoro-2methylbenzothiazole (1l6.8 g, 96%)
as a light brown solid: nip: 91-92 C; Rf 0.56 (30% ethyl acetate in
heptane); 1H NMR (DMSOd6, 300 MHz) b 7.76-7.67 (m, 1 H), 2.87 (s, 3 H); .
Anal. Calcd for CaH:~F3NS: C, 47.29; H, 1.98; TT, 6.82; S, l5.78. Found C,
47.56; H, 2.07; N, 6.82; S, 15.59. 2-Amino-3,4,6-trifluorothiophenol
Hydrochloride: A solution of 4,S,7 -trifluoro-2-methylbenzothiazole (25.C
g, 123 mmol) in ethylene glycol (31C mL, G.4 N1) and 30% aq. NaOH (310 mL,
0.4 M) ~nras degassed using a nitrogen stream ti-;en heated to a gent ie
refl~.;x (125 C) fcr 3 h. The solut:~cn ~~~as C^volE'_d ~.~ ~~ `~C~ and
ai~~~lrl,~: C> vH 3 -~ :.;oln .-J C~~?C. _='~! ~a~~~0=~. 20U mL) . The
soluticr~ eras e.-ttracted with ether ~,?5C mL) and washed with water (200
mL) . The crganic layer was drzed over Na2S0~, filtered and treated with
2,2 -di-tert-butyl-4methylphenol (G.135 g, 0.5 mol%). After concentrating
to dryness, the crude product was dissolved in anhydrous methanol (200 mL)
and treated with an HCl solution in 1,4 -dioxane (37 mL, 4 N, 248 mmol).
The resulting mixture was concentrated to dryness, triturated with
isopropylether (100 mL) and filtered to give 2
-amino-3,4,6-trifluorcthiophenol hydrochloride (19.3 g, 73%) as a light
brown solid that wa s used without further purification. nip. l21 -124 C; R
0.43 (30% ethyl acetate in heptane); Anal. Calcd for C 6HSC1F3NS: C, 33.42;
H, 2.34; N, 6.50; S, 14.87. Found C, 33.45; H, 2.27; N, 6.48; S, 14.96.
_4g_   1 ~ J U L 2002 3-cyanomethyl-indole-N-acetic acid, Ethyl Ester:
Under an atmosphere of nitrogen, a solution of 3 -indolyl acetonitrile
(25.0 g, 160 mmol) in dry acetonitrile (530 mL, 0.3 M) was treated with
sodium hydride (95~, 4.2 g, 168 mmol) and stirred for 30 min. Ethyl
brom0acetate (21.3 mL, 192 mmol) was added in a dropwise manner over 10 min
and the solution was stirred at roorn temperature for 16 h. After
concentrating under reduced pressure, the resulting residue was dissolved
in ethyl acetate and washed ~aith sat'd. aa. NaCl. The organic extracts
were dried over MgSO~, filtered and concentrated. Tne crude product was
recrystalized from heptane and et:nyl ace~ate to give the target compound
as a_whlte crysr.alline solid (19 g. 490) : mp 98-99 C; R~ 0.29 (30~ eth~rl
acetate in heprane); iH l~JwtP (DUISO -:~~, ~u0 MFG)  ;' . 59 (d_l, ,J. - i
. 8 Hz, J~ _ rO _ ~. H ; H) , 7.4u (dd, Jl = 3 . 1 Hz, J~ = 0 . o Hz, _ H)
, 7.36 (s, 1 Hi , 7.18 (b t, J = 7.2 Hz, 1 H), 7.l0 (b t, J = 7.2 Hz, 1 H),
5.12 (s, 2 H; , 4.14 (q, J = 7.2 Hz, 2 H) , 4.06, (s, 2 H) , 1.2G (t, - 7 .
2 Hz, 3 H) ; ) ; LRMS talc d for Cl.,Hl.~N20z : 242 . 3 ; found 243 . C (M
+ 1) +. Anal. Calcd for C 1.~H1,~N~Oz: C, 69.49; H, 5.82; N, 11.56. Found
C, 69.39; H, 5.89; N, l1.59. 



3-(4,5,7-trifluorobenzothiazol-2-vl)methvl-indole-N-acetic acid, Ethyl
Ester: Under a nitrogerL 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, S9.0 mmol) and
heated to a gentle reflux for 16 h. After cooling to room temperature, the
solution was -50   ~I ~ J U L 2002 concentrated under reduced pressure,
diluted with ethyl acetate and washed with 2N HC1 and sat'd. aq. NaCI. The
organic layer was dried over MgSO.~, filtered and concentrated.
Purification by MPLC (10-50o ethyl acetate in heptane, 23 mL/min, 150 min)
to give 3 -(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-Nacetic acid,
ethyl ester (6.0 g, 36~) as a white crystalline solid: mp 110 -111 C; Rf
0.41 (30% ethyl acetate in rleptane); 1H NMR (DMSO-d6, 300 MHz) ~ 7.74-7.
66 (m, 1 H) , 7.54 (d, J = 7.8 Hz, 1 H) , 7.46 (s, 1 H) , 7 .40 (d, J = 8.1
Hz, 1 H) , 7 .15 (br t, J = 5.9 Hz, 1 H) , 7.04 (br t, ..T = 7.8 Hz, 1 H) ,
5.14, s, 2 H) , 4.55 (s, 2 H), 4.14 (q, J = 7.2 Hz, 3 H); LRMS calcd for
CLoH,;F3NzO~S: 4G4.4; found 405.0 (M + 1) +. A nal. Calcd for C~,~H1;
F3NzO~S; C, 59.40; H,3. 74; N, 6.93; S, 7.93. Found C, 59 . 52 ; :i, 3 . 7
21 ra, ,. . 9? ; s, a . o= . 3- (4, 5, 7-trifluorobenzothiazol-2y1) methyl
irdole-t~l-acetic acid: A solu~ion of give 3
-(4,5,7-trifluorobenzothiazol-2yl)methjl-indole-N-acetic acid, ethyl ester
(5.91 g, 14.5 mmo~! in 1,2-dimethoxyethane (73 mL, 0.2 M) was cooled to 0 C
and treated with aq. NaOH (1.25 N, 58 mT~, 73.1 mmol) ir: a dropw~se manner
aver 15 min. After the addition was complete, the solution was stirred for
an additiona 1 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. aq. NaCI (30 mL). The organic extract was dried over
Na2S0~, filtered and concentrated. The resu lting material was stirred as a
supension in heptane, filtered and dried to give -51   18 J U L 2002
3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid (5.38 g,
98%) as a pale yellow solid: mp 177 -178 C; Rf 0.44 (20% methanol in
dichloromethane) ; 1H NMR (DMSO -d6, 300 MHz) 8 7.74-7.65 (m, 1 H), 7.53
(d, J = 7.5 Hz, 1 H), 7.46 (s, 1 H), 5 7.40 (d, J = 8.1 Hz, 1 H), 7.15 (b
t, J = 6.9 Hz, 1 H), 7.03 (b t, J = 7.2 Hz, 1 H), 5.03 (s, 2 H), 4.65 (s, 2
H); LRMS calcd for C18H11F3NzO2S: 376.4; found 375.0 (M - 1) -. Anal. Calcd
for CieHiiF3Na0aS : 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 Example 4: Preparation of
5-methyl-3-(4,5,7-trifluorobenzothiazol-2yl)methyl-indole-N-acetic acid F F
H F 



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
-l33 C~ 1H NMR (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 Hz, 1 H), 4.98 (s, 2 H), 4.60 (s, 2 H), 2.32 (s, 3 H); LRMS calcd for
C19H13F3NzO2S: 390.0; found 391.0 (M + 1) +. Anal. Calcd for -52    1 ~ ~ a
~ 2002 C19H13F3N202S: C, 58.46; H, 3.36; N, 7.18; S, 8.21. Found: C, 58.36;
H, 3.30, N, 7.10, S, 8.20. Example 5: 5 Preparation of
7-methyl-3-(4,5,7-trifluorobenzothiazol-2yl)methyl-indole-N-acetic acid
7-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 7
-methylindole was used instead 10 of 5-chloroindole in step 1: mp 216 -218
C; 1H NMR (DMSO -d6, 300 MHz) 8 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 C19H13F3N2O2S: 390.0; found 391.0 (M + 1) +. Anal. Calcd for
C19H13F3NZOzS: 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-2yl)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 -l95C;
1H NMR (DMSO -d6, 300 MHz) 8 7.73-7.63 (m, 1 H), 7.50 (d, J = 8.4 Hz, 1 H),
7.46 25 7.42 (m, 2 H), 7.00 (dd, J1 = 8.4 Hz, J2 = 2.1 Hz, 1 H), 4.76 (s, 2
H) , 4.62 (s, 2 H) ; LRMS calcd for C 18H10F3N2~2SC1: 410.0; -53   18 J U L
2002 found 41l.0 (M + 1) +. Analysis calculated for C 18H1~F3NzOzSCl: C,
52.63; H, 2.45; N, 6.82; S, 7.81. Found: C, 52.50; H, 2.44, N, 6.74, S,
7.69. Example 7: Preparation of
5-benzyloxy-3-(4,5,7-trifluorobenzothiazol-2 yl)methyl-indole-N-acetic acid
/I F F _ N ~` F N OH 5-Benzyloxy-3-(4,5,7-trifluorobenzothiazoi-2-yl)methy=
lil:~GlC-!~!-aci) 1C A'~lr~ '.Jxu ~~rE~pare_~L lI1 ~ Lharlner
ai:d.i~~~:~_i~ t'~: t(laL set Forth in Example 2, except ~ -bnzyloxyir~dole
was used instead of 5 -chloroindole in step 1: mp 1o'5 -lo3i_; 1H NuIR
(D!~ISG-d~, 300 MI-iz) d 7. 73 -7.55 (m, 1 H) 7.40 -7. 30 (m, 3 Hi ; 



7.28-7.10 (m, 4 H) , 7.l0 (d, 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 CZSH1;F3DTzO~S:
482.0; found 483.0 (:~I + 1)+. Example 8: Preparation of
6-fluoro-3-(4,5,7-trifluorobenzothiazol-2 1)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 -54   18 ~ a ~ 2002 set forth in
Example 2, except 6 -fluoroindole was used instead of 5-chloroindole in
step 1: mp 20 0-203C; 1H NMR (DMSO -d6, 300 MHz) b 7.73-7.65 (m, 1 H) ,
7.53 (dd, J1 = 8.4 Hz, J~ = 3 .3 Hz, 1 H) , 7.44 (s, 1 H) , 7. 34 (dd, Jl =
10. 5 Hz, J2 = 2.4 Hz, 1 H) , 6.93 -6.68 (m, 1 H) , 5.11 (s, 2 H) , 4.64
(s, 2 H) ; LRbIS calcd for CzeHlcF'4Nz~zS: 394.0; found 395 (M + 1) .
Example 9: Preparation of 5-fl.uoro-3-(4,5,7-trifluorobenzothiazol-2
1)methyl-indole-N-acetic acid F F F -S / ~ ~ F OH 5-Eluoro-3- (4,
S,'7-~rliluorobenzotrllaZO1-2-yi) r;letrlyl indole-ld-acetic Acid was
prepared in a manner analogous to that set forth in Example 2, exce pt
5--fluoroindole was used inatead of 5-chloroindoie in step 1: mp 193 -l95C;
1H NMR (DMSO -ds, 300 P~IHz) c7 7.65 (m, 1 H) , 7.51 (s, 1 H) , 7.42 (br
dd, J~ = 9.0 Hz, Js = 4.8 Hz, 1 H) , 7.34 (br dd, Jl - 9. 9 Hz, JZ = 2.4
Hz, H), 7.02 -6.96 (m, 1 H), 5.03 (s , 2 H), 4.62 (s, 2 H); LRMS 



calcd for ClgHIOF~N202S : 394 . 0; found 395 (M + 1) . -55   18 J U L 2002
Example 10: Preparation of 6-methyl-3-(4,5,7-trifluorobenzothiazol-2
1)methyl-indole-N-acetic acid
6-methyl-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl indole-N-acetic Acld
was prepared in a manner analogous to that set forth in Example 2, except 6
-methylindole was used ir_stead of 5 -chloroindole in step 1: mp 211 -213~,
R f0.50 (10~ methanol in diehloromethar~e) ; 1~i NMR (DMSO-d;, 300 MHz) ~ :
~ .727.63,m, 1 H), 7.37 (d, J - 7.1 Hz, i H), 7.35 (s, 1 H), 7.18 (s, 1 H),
6.85 (d, J=8.4 Hz, 1 H), 5.08 (s, 2 H), 4.60 (s, 2 H) , 2.37 is, 3 H) .
Example 11: ~Cep~rd~`_.lGn OL <- ~
r'_~T'l~~Li~L'~~"'?=`}:V!be~"1Z~.Wr'13Z'.ii-G-yl ,l;i.~~Cl r' -_--- - _- Y
indol e-nT-acetic Acid 3 - ( 5 - tri t luoromethylbenzothiazol -2 -y 1 )
met hyrl- indol e-~Tacetic Acid ~Aras prepared in a manner analogous to
that set forth in Example 3 (steps 5 -7), except 2
-amino-4(trifluoromethyl)-ber~zer~ethioi hydrochloride was used instead of
2-amino-3,4,o'-trifluorothiophenol hydrochloride in step 6: mp 233 -234 C;
1H NMR (DMSO-do, 300 MHz) S S .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 (br d, J = 8.4 Hz, 1 H), 7.l2 (br t, J = 6.9 Hz, 1 H), 7.00 (br t, J
= 6.9 Hz, 1 H), 5.01 (s, ~: H), 4.60 (s, 2 H). -56   18 J U L 2002 



Example 12: Preparation of
5-Methyl-3-(5-Trifluoromethylbenzothiazol-2yl)methyl-indole-N-acetic acid
5-Methyl-3-(5-trifluoromethylbenzothiazol-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 and) 2
-amino-4-(trifluoromethyl)benzenethiol hydrochloride cvas used instead of 2
-amino-3,4,6trifluorothiophenol hydrochloride ~.n step 2 (Exa mple 3, step
6) : mp 248 -249C; 1~-I NMR (DMSO-d~, 300 vlHz) cS 8.27 (s, 1 H) , 8.20 (d,
J = 8.4 Hz, 1 H), 7.68 (d, J = 8.4 Hz, 1 H), 7.3~ (s, 1 H) , 7.27 (s, 1 H)
, 7.25 (d, J = 8.1 Hz, 1 H) , 6.95 ;d, J = 8.1 Hz, 1 H,'~, 4.96 (s, 2 H),
4.57 (s, 2 H), 2.3l) (s, 3 Hl; LRf~IS calcd foY Cz,~Hl;c3N~0~S: ; found 405
;~~I -r H) . Example 13: Preparation of
3-(3-nitrophenyl)methyl-indole-rl-acetic acid Oz OH Preparation of
indole-N-acetic acid, ethyl ester Lnder 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 (95s, 3.69 g, 153 mmol) and stirred for 30
min. Ethyl bromoacetate (17.0 mL, 153 mmol) was added -57    ~ ~ ~~L 2002
in a dropwise manner over 10 min and the solution was stirred at room
temperature for 16 h . After concentrating under reduced pressure, the
resulting residue was dissolved in ethyl acetate and washed with sat'd. aq.
DlaCl. The organic extracts were dried over MgSO .~, filtered and
concentrated. The crude product was purified by Flash column chr
omatography (50% ethyl acetate in heptane): R`0.25 (40s ethyl acetate in
h2ptane) 1H NMR (DMSO-d6, 300 MHz) b 7.53 (d, J = 6.3 Hz, 1 H) , 7.38 -7.31
(m, 2 H) , 7.1i (br t, J = 7.2 Hz, 1 H) , 7.02 (br t, J = 7.2 Hz, 1 H),
6.45-6.43 (m, 1 H), 5.10 (s, 2 H), 4.12 (q, J = 7.2 Hz, 2 H) , 1.19 (t, J =
7.2 Hz, 3 H) . Preparation of 3-(3-nitrophenvl)methyl-indole-N-acetic acid,
ethyl ester In-~ole-c`T-acetic acid, ethl-1 ester ( 0.3~~~~~ ~g, 2.5~
n~.rr~olv was dissol ved in i, 4 -dioxane (5 mL) at rooz;~ temperatL.re
wit~~ stirring. To th is soiuti.or_ was added Ag ZC03/c elite (50 o by
weight, 0.500 g, 0.9 mmol). The mixture was :varmecl to 90C and maintained
overnight. H 20 was added to the reaction mixture followed by extracted
with EtOAc (2X). The organics were combinad and washed with a sat'd brine
solution, dried over MgSO~, filtered and concentrated in vacuo . The
residue was purified by Si02 flash chromatography (3:2 Heptane: EtOAc) to
give 180 mg (22%) as a pale yellow oil. 1H NMR (DMSO -d~, 300 MHz) 8 8.10
(s, 1H), 8.02 (d, J = 8.1 Hz, 1 H) , 7.75 (d, J = 7.2 Hz, 1 H), 7.59-7.57
(m, 1 H), 7.46-7.39 (m, 1 H), 7.33 (d, J = 8.1 Hz, 1 H), 7.20 (s, 1 H),
7.13-6.89 (m, 2 H), 5.06 (s, 2 



-58   H) , 4.19 (s, 2 H) , 4. 13 (q, J = 7.2 Hz, 2 H) , 1.18 (t, J = 7.2
Hz, 3 H) . Preparation of 3-(3-nitrophenyl)methyl-indole-N-acetic Acid
3-(3-Nitrophenyl)methyl-indole-N-acetic Acid, ethyl ester (C.175 g, 0.5
mmol) was dissolved in THF: EtOH (1:4, 5 mL) at room temperature with
stirring. The mixture was cooled to CC and treated with 1N NaOH (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 ~it~; 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 was'nirgs to give 110 mg
(69 ~) the desired compound as an O r f -wh l t c ~~UV'de T" . 1;~~ 10 3 -
L U ~ `''~ : :~ T~^~T !, ~i~i~C~ -CL; , 3 ~: J r'::; Z l 8.11 (s, 1 H) ,
8.03 (d, ~T = 8.1 Hz, 1 H) , i.75 (d, J = 8. 1 Hz, 1 H), 7.53 (t, J = 8.1
Hz, 1 H), 7.45 (d, J = 6.1 Hz, 1 H), 7 . 33 (d, J = 8 .4 Hz, 1 H) , 7 .20
(s, 1 H) , 7 . 11 (t, ~T = 7 . ~ Hz, 1 H) , 6.97 (t, J = 7.2 Hz, 1 H) ,
4.96 (s, 2 Hj , 4. 12 (s, 2 H) ; LRMS calcd for C1-,H1yN20.~S: 310. 0;
found 31l (M + 1) Example 14 Preparation of
2-phenyl-3-(4,5,7-trifluorobenzothiazol-2yl)methyl-indole-N-acetic acid -59
18 J U L 2002 F F N 



/ ~ / ~S \ ~ F \~ O OH 2-phenyl-3-(4,5,7-trifluorobenzothiazol-2-yi)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-chloroindole in step l: mp 238-239C; ~~ 0.60 (10% methanol in chloroform)
; 1?-i NMR (DMSO-d6, 3u^D MHz) i~ 7.60-7.70 (m, 1H) , 7.39-7.58 (m, 7H) (
7.2C' (t, J = 9 Hz, 1H) , 7. 07 (t, J - 9 Hz, 1H) , 4 . 80 (s, 2H) , 4.45
~s, 2H) ; LRIVIS calcd for C?.,T-iisF3~T~O,S : 452 . 0; fo~_lnd 453 . 0 (M
+ 11 +. Anal . Ca ~CCi for Lz.~HisF~rv;0z5: C, 03.71; H, 3.34; N, 0.19; 5,
;'.09. c'ound: C 63.45; rI, 3.32; ~:, c.11; ~, 5.90'. Example 15
Preparation of 5-phenyl-3- (4, 5,
?-trifluoro_benzothiazcl-_2yl)methyl-ir~dole-N-acetic acid
3-cyanomethyl-5-phenyl-ir_dole-rI-acetic acid, ethyl ester
5-Bromo-3-cyanomethyl-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)z
(2.1 mg, 0.0093 mmol) and PPh3 (7.4 mg, 0.028 mmol). This mixture was
heated to refiux and 2 M Na 2C03 (3.11 mL, 5.2 mmoi) was added via syringe.
After 12h, the mixture was cooled to room temperature -60i   ~I 8 J U L
2002 and added to H ~0 (50mL). The resultant mixt ure was extracted with
EtOAc (2X, 100mL) and the organics were combined and caashed c~~ith a sat'
d aqueous NaCl solution, dried over NIgSO ~, filtered and concentrated in
vacuo. The residue was purified by Si02 flash chromatography (heptane to
1:1 heptane/ Et0 Ac) to give the desired material as a white solid (445 mg,
450); 1H NMR (DMSO-d6, 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 (q, J = 7.2 Hz, 2H) , 4. C8 (s,
2H) , l.20 (t, J = 7.2 Hz, 3H) . 



5-phenyl-3- (4, 5, 7-trifluorobenzothiazol-2-girl) methyl indole -l~l
acetic acid
5-phenyl-3-(4,5,7-trifluoroxenzothiazal-2-y1)methrJlindo~.e-r~i-acetic acid
was prepared in a raar~ner analogous to that Sc-'r' fOZ' ~ r1 Iii ~Y3;a1 2
2 , e`a'.'~pt ~h ~t 5 -~:~~'.'fl~rl lil!~101 ~~ia~ '~~S2C lnStead Ot 5
-ChlvrOlndCi In S~C p 1: u~p 156 -15J "~; i~ ~ i~, j~, (10% methanol in
chloroform! ; 1H NMR (DU1S0 -d;" 300 ~:Hz) d 7.6o'-7.69 (rn, 4H), 7.57-7.60
(m, 1H), 7.39-7.47 (m, 3H), 7.297.35 (m, 2H) , 5.06 (s, 2H) ( 4.66 (s, 2H)
; LRIvIS calcd for C?4H;5F3N2O~S: 452.0; found 453.0 (vT + 1) *. Anal.
Calcd for Cz~HI;F3NzO2S: C, 63.71; H, 3.34; N, 6.19; S, 7.09. Found: C,
63.54; H, 3.32; N, 6.13; S, 7.p1. Example 16 Preparation of
6-phenyl-3-(4,5,7-trifluorobenzothiazol-2yl)methyl-indole-N-acetic acid
Step 1: 6-Phenylindole -61   18 J U L 2002 A solution of 6 -bromoindole
(2.0 g, 10.20 mmol) in anhydrous toluene (20mL) under a nitrogen atmosphere
was treated with Pd[P(Ph~)]4 (10% mol). After stirring the mixture for 30
min., phenylboronic acid (1.87 g, l5.30 mmol) in anhydrous EtOH (10 mL) was
added followed by the addi Lion of sat'd 1`daHC03 (6mL). The bi -phasic
mixture was heated to reflux for 24 h. After cooling to room temperature,
the mixture was added to a sat'd brine seiu4ion and extracted with EtOAc
(2X;. Tre organic layer was dried over MgS04, filtered and concentrated in
~racuo. The residue was purified by flash columr_ chromatography (l:l CH
ZCi2/ heptane) to give the desired material as 6~IrLlte powder ( 900 mg,
45%) : 1H NMR (DMSO-do, 30~~ I~~IHz) ~ 11 .15 (br s, 1H) , 7.58 -7.66 (:r.,
4H) , 7.41 -7.47 (m, 2Hi , 7.36 (m, iH) , 7.26-'; . ~- (.a, 2Hi , F.~~2 (m,
11=) . P-reparatier, or 6 -phenyl-3-(4,5,7-triftuorober.zothiazol-2
yl)methyl indole-N-acetic acid 6-phenyl-3-(4,5,7
trifluorobenzot~.zazol-2-yl)methyl-indole-N-acetic acid 4vas prepared in a
manner analogous to that set forth in Example 2, except that 6
-phenylindole was used instead of 5 -chloroindole in step 1: mp 156 -1~:~:;
RF 0,50 (10% methanol in chloroform); 1H NPR (DMSO -d~, 3G0 MHz) c~ 7.65
-7.75 (m, 4H) , 7. 57 -7. 62 (m, 1H), 7.4l-7.50 (m, 3H), 7.26 -7.38 (m,
2H), 5.12 (s, 2H), 4.68 (s, 2H) ; LRiV:S calcd for C z~Hl;F3N20~S: 452.0;
found 453.0 (iv'. + 1)+. Anal. Calcd for C z~HlsF3N20zS: 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. -62 



18 J U L ?C~(~2 Example 17 Prepa_r_ation of
5-morpholino-3-(4,5,7-t_r_ifluorobenzothiazol-2-_ vl)methyl-indole-N-acetic
acid N F F N -S / ( \ F ~o ''~o~ 5-Morpholino-2-nitrotoluene A mixture of
5-fluoro-2-nitrotoluene (5.l1 g, 32.9 mmol), morpholine (4.31 mL, 4y.4
mmol) and K C03 (6.83 g, 49.4 mr~ol) was diluted in anhydrous DMSO (80 mL)
at room temperature :vith stirring. The rn~x.ture ~nas hF~ate.l to 8CC for
24 h. After cooling to room temperature, H ~0 vvas added and the resaltar.t
mm~cur` ~,:as e:ttracted ~:at!: FtOAc (3=~, 5~ ~;L '~ . Th,e crg~ni~: layer
'~Ja.~ 'N'a5r1d 4Jlt:~ S3C' Ll dCI_.~CI.iS ~d~~i ( iWJ m~; , ~.~C'12C~
,J~!~.~ MgSO~, filtered and concentrated in vacuc. The remaining soled was
triturated in heptane (200 mL) and filtered to give the desired material
(7.10 g, 97~) as a yeiloTrr powder: I?i 0.40 (75~ heptane/ 25 o ethyl
acetate) . '~H NMR (DMSO -d;;, 300 MHz) a 7 . 96 (d, J = 9.9 Ha, 1H), 8.85
-8.88 (m, 2 H), 3.70 (t, 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 dim.ethylformamide dimet hyl acetal (4.81 mL,
36.2 mmol) and pyrrolidine (2.62 mL, 31.5 mL). The mixture was -63   18 J U
L 2002 



heated to 100C and maintained for 12 h. After cooling, the mixutre was
concentrated in vacuo to give the desired intermediate as a brick-red
solid. The intermediate ena mine was dissolved in EtOAc (200 mL) and added
to a pre -charged Parr bottle with 10% Pd/C (600 mg) in EtOAc (40 mL). The
mixture was hydrogentated on a Parr 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 in ~racuo. The residue was
purified b~. SiO~ flash chromatography (1:1 Hept/EtOAc) to give 2.0 g (31%
over 2 steps) of the desired indole as a crearn powder: R f 0.30 (10
methanol in chloroforr.;) ; . 1H NNIP, (DMS O-do, 300 MHz) c~ 10.77 (br s,
1H), 7.2-i l,s, 1H), 7.15-7.20 ;m, 1H), 6.97 (d, J  1 . 3 E:z, 1r-I! , ~ .
Q31 (C;a'., J, - '~c~ . 7 Hz, J~ - ~ , i Hz, 1H, 5 . GJ ;du, J; - 3.0 ~-~z,
J~ = l..~s Hz, 1H1 , 3.7 (t, J = 4.50 i-Ia, 4H1 , 2. 9F (t, J = 4.50 Hz,
4H) . Preparation of 5-mcrpholino-3(4,5,7-trifluorobenzothiazol-2 yl)methyl
indole-N-acetic acid 5-morpholino-3-(4,5,7-trifluorobenzothiazol-2-yl)
methyl indole-Dl- acetic acid was prepared in a manner analogous tc that
set forth in Example 2, except that 5-morpholincindole was used inste ad of
5 -chloroindole. 1H NMR (DMSO -db, 3G0 MHa) o 7.64-7.72 (m, 1H), 7.34 (s,
1H), 7.26 (d, J = 9.0 Hz, 1H), 7.0o' (d, J = 2 .4 Hz, 1H) , 6. 91 (dd, J1=
9. 0 Hz, J2= 2.4 Hz, 1H) , 4.95 (s, 2H), =i.60 (s, 2H), 3.70 -3.73 (m, 4H),
2.97 -3.00 (m, 4H) ; LRMS calcd for CzZHlB~'3N3~3S : 461 . 0 ; found 462 (M
;- 1 ) -64   18 J U L 2002 Anal. Calcd for C22HieFsN303S 1H20: C, 55.l1; H,
4.20; N, 8.76; S, 6.69. Found: C, 55.11; H, 4.05; N, 8.57; S, 6.50. Example
18 Preparation of 6 -mozpholino-3-(4,5,7-trifiuorobenzothiazol-2 



yl) methyl-indole-N-acetic acid Preparation of 4-Mornholino-2-nitrotoluene
A mixture of 4 -fluoro-2-nitrotoluene (15.34 g, 98.9 mmol), morpholine
(12.94 mL, 49.4 mmol) and K~C03 (6.83 g, 148,3 mmol) were diluted in
anhydrous DMSO (250 mL) at room temperature with stirring. The mi xture was
heated to 120 C for 24 h. After ccoling to room temperature, H 20 was added
and the resultant mixture rras extracted with EtOAc (3X, 75 mL). The
1~.~:~r o z i ~ ' r c W %i~r, Crgaric ~.y . ~ Was ~.vasil~-~ ~l C~ sat d
o~in~ (~n0 mL) , r_1r ed btgSO~, filtered and concentrated in vacuo. The
remair.~.ng solid was triturated in hepatane (200 mL) and filtered to give
tre desired material (8.00 g, 36.4s) as a yellow powder: R f 0.40 (25 ~
ethyl acetate in heptane) . 'H NbIR (DMSO -d6, 300 MHz) 7.40 (d, J = 2.7
Hz, 1H), 7.30 (d, J = 8.7 Hz, iH), 7.20 (dd, J1 = 8.7 Hz, J~ = 2,7 Hz, 1H)
, 3.70 (t, J = 4.8 Hz, 4H) , 3.35 (c, J = 4 . 8 Ha, 4H) , 2.36 (s, 3H) .
Preparation of 6-NIorpholinoindole Under an atmosphere of nitrogen, a
solution of 4 -morpholino-2 nitrotoluene (7.1 g, 31.9 mmol) in DMF (100 mL)
was treated with dimethylformamide dimethyl acetal (4.92 mL, 37.1 mmol) and
-65   18 ~~L ?~~1? pyrrolidine (2.67 mL, 31.9 mL). The mixture was heated
to 100C and maintained for 12 h. After cooling, the mixture was
concentrated in vacuo to give the desired intermediate as a brick-red
solid. The crude intermediate was dissolved in glacial HOAc (250 mL) and
warmed to 85 C. Zn (18.17 g, 0.278 mol) was added to the solution
portionwise aver 30 min. The mixture was heated for 4h. After cooling to
rcom temperature, the mixtu re was neutralized with sat'd NaHCO 3 and
extracted with Et20 (3X, 300 mL). The combined organics were washed with
sat'd brine, dried over MgSO ~, filtered and concentrated in vacuo. The
residue was purified by Si0 2 flash chromatography (heptane tc 2:1
heptane/EtOAc) to gi:re the desired material as a white crystalline
pou.:der (1.0 a, 11~ over 2 steps): R ~ 0.50 (2 :l i-Ieptzna/ EtuA.^^_) ;
`H ~liV!R I,DMSO) -d6, 300 ;~Itiz) ~ 10. 73 (br -^^ 1H) , 7.35 (d, J = 8.4
Hz, 1H) , 7.1i (d, J - 2.4 Hz, 1H) , 6.8G (s, 1H) , 6.73 (dd, Jl - 8 .4 Hz,
.,Tz - 2 .4 Hz, 1H) , 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 cf 6
-morphclino-3-(4,5,7-trifluorobenzothiazoi-2t~methyl indole-N-acetic acid 



6-morpholino-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl indoleN-acetic acid
was prepared in a manner analogous to that set forth in Example 2, except
that 6 -morpholinoindole was used instead of 5 -chloroindole in step 1: mp
178 -18oC; 1H NIvIR (DMSO-d;, 300 MHz) a 7. 65 -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 -66
~ a ~ a ~ 2002 Hz, 1H), 4.96 (s, 2H), 4.58 (s, 2H), 3.37 -3.75 (m, 4H),
3.09  3.13 (m, 4H) ; LRMS calcd for C 22H18F3N3O3S: 461.0; found 462
(M+1)+. Anal. Calcd for C 22Hi8F;N303S CHZClZ 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 Example 19
Preparation of 5-phenoxy-3-(4,5,7-trifluorobenzothiazol-2
1)methyl-indole-N-acetic acid F F N l S / ~ '~ F N OH
5-Ph?noxy-2-nitrotoluene A solution of phenol (12.16 g, 0.129 mol) in
anhydrous DhISO was treated .vith h.zCO3 (17.88 g, 0.129 mol) and stirred
at room temperature for 15 min. 5 -Fluoro-2-nitrotoluene (13.39 g, 0.08o
mol) was added to the solution via syringe. The resultant mixture was
heated to 80C for 12 h. After cooling to room temperature, the mixture was
p oured into H 20 (lCOmL). A`ter extraction with EtOAc (2X, 100mL), the
organics were combined 



and washed with a sat'd brine solution, drieds over hIgSG 4, filtered and
concentrated in vacuo. The residue was purified by flash column
chromatography (heptane to 8 :1 heptane/ EtOAc) to give the desired
material as a yellow crystalline solid (12.50 -67   ~ 8 J lJ 1_ 2002 g,
63%) : RF 0.60 (85% heptane/ 15% EtOAc) ; 1H NMR (DMSO-dE, 300 MHz) ~ 8.05
(d, J = 9.0 Hz, 1H), 7.44 -7.47 (m, 2H), 7.23 -7.29 (m, 1H), 7.12-7.16 (m,
2H), 7.04 (d, J = 2.7 Hz, 1H), 6.90 (dd, J1 = 9.0 Hz, J~ = 2.7 Ha, 1H) ,
2.51 (s, 3H) . 5-Phenoxyindole A solution of 5 -phenoxy-2-nitrotoluene
(10.03 g, 0.C428 mol) in anhydrous DMF was treated with
rJ,N-dimethylformamide dimethyl diacetal (6.73 mL, 0.0508 mol) and
pyrrolidine (3 .63 mL, D.0438 mol) and heated to 110C ror 2.5 h, ytter
coolin~~ tc. room temperature, the mixture was diluted with EtOAc (500 mL)
ar.~d washed h 20 (500 mL). The organics were dried over MgS04, filtered
and concentrated in vacuo. The crude intermediate was dissolved =n g1a^ia1
HJH~~ (250 ~L) and ,:var;rec! t,:~ 8~C. Zn (2=i . oc~. g, J.3 I i' ;T;C~_i
'.va:~ a~'acCl ~O Ci:e Swluti0i pCrClOi= GIGS over 30 min. T'na mixture was
heated for 4h. After cooling to room teryeraturs, t:;e mixture was
r,eutraLizec, with sat'd Na-ICO; and extracted ~:~rith Et 20 (3X, 300 mL) .
The combined organlcs 4,:ere washed ~rWth sat'd brine, dried over ~~IgSO a,
filtered and concentrated in vacuo. The residue was purified by Si0 z B ash
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 f 0.50 (2:1
Heptane/ EtOAc) ; 1H NMR (DMSO -dd, 300 MHz) 8 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), 6.89
-7.02 (m, 1H), 6. 86-6.88 (m, 2H) , 6.80 (dd, J1 = 8. 7 Ha, J2 = 2.4 Hz,
1H) , 6.37 (m, 1H) . -68   18 J U ~ 2002 Preparation of S
-phenoxy-3-(4,5,7-triflurobenzothiazol-2yl)methyl lndole-N-acetic acid
5-phenoxy-3-(4,5,7-trifluorobenzothiazol-2-yl) methyl 



indole-N- acetic acid was prepared in a manner analogous to that set fort h
in Example 2, except that 5 -phenoxyindole was used instead of 5
-chloroindole in step l: mp l28 -i30C; Rf 0.45 (10% methanol in chloroform
) ; 1H NMR (DMSO -d6, 300 MHz) cS 7. 65 -7. 70 (m, IH) , 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 (s, 2H) ; LRMS calcd for C z:~H~;F;Vz03S: 468.0;
found 467.0 (bI - 1) -. Anal. Calcd for 'r2~H~5F~I~T~O;S: C, 55.11; H,
=i.20; N, 8.7o'; 5, 6.69. Fou:~d: C, 55. ii; H, 4.(i5; Ld, 8.57; S; 6.50.
Example 20 Preparation of 7-fluoro-3-(4,5,7-trifluorobenzoth~azol-2
1)methyl-indole-N-acetic acid 7-Fluoro-3-(4,5,7-trifluorobenzothiazel-2-~l)
methyl indole-N- acetic acid was prepared in a manner analogous tc that set
forth in Example 2, except that 7 -flucroindole was used instead of
5-chloroindole in step 1: mp 194-7.96C; Rf 0.60 (10 o methanol in
chloroform ) ; 1H NMR (DP~ISO -d6, 300 MHz) 8 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 Cl~TiI~F4NzO2SH20: C, 50.23; H, 3.28; 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 CieHIOF4N2O2S Example 21 



Preparation of 7-bromo-3-(4,5,7-trifluorobenzothiazol-2
1)methyl-indole-N-acetic acid 7-bromo-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 7-bromoindole was used instead of
5-chloroindole in step l: mp 228-230~.; Rt 0.40 (10% methanol in
chloroform) ; iH NI4TR (DNIS O-d~, 300 MHz) 8 7 . 65 -7 . 74 (m, 1H) , ?.57
(d, J = 7.8 Hz, 11-~) , 7.49 (s, 1H) , 7.32 (d, J = 7.8 Hz, 1H) , 6 .94
(t,J = 7.3 Hz, lti) ,5.29 ;s, 21;:j ,4.65is,2H) ; LRi~IS calcd for
~~~.3H~~F3~1~C~SBr : 45 ~ .~J foL (''Br and=155 . vfor~~Br) ; found 453.0
(M- 1) - and 455.0;~^fI - 1) -. AnalCalcdfor ClsH~;;F3N~O~SBr: C, 47,49; H,
2.21; N, 6.15; S, 7.04. Fcund: C, 47.65;H, 2.27; N, 6.15; S, 6.98. Example
22 Preparation of 7-chloro-3-(4,5,7-trifluorobenzothiazol-2
llmethyl-indole-N-acetic acid 7-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 that 7 -chloroindole was used instead of
5-chloroindole in step 1: mp 228-230C; R= 0.38 (10% methanol in chloroform
) ; 1H NMR (DMSO -d6, 3 00 MHz) d _70_   18 JUL 2.002 7.62-7.73 (m, 1H),
7.52 (d, J = 7.5 Hz, 1H), 7.49 (s, 1H), 7.15 (d, J = 7.5 Hz, 1H), 7.00 (t,
J = 7.5 Hz, 1H), 5.25 (s, 2H), 4. 65 (s, 2H) ; LRMS calcd for C
~eHloF3N~O25C1 : 4l0.0; found 409.0 (M - 1) -. Anal . Calcd for C
18H1oF3N20ZSC1: C, 52.63; H, 2.45; N, 6.82; S, 7.81. Found: C, 52.60; H,
2.54; N, 6.66; S, 7.59. Example 23
3-[5-Fluorbenzothiazole-2-yl]methyl-indole-N-acetic Acid 3-
[5-fluorbe.nzothiazole-2-yl ]metr;yl-indoie-~`T-acetic acid was prepared in
a manner analog:Jus to that sat forth in Example 3, P_~CC~pt 2
--aIl".lnG-~-f iLlJrGtrllG''~C?`I=ci r:ydrG~:f110ridP_ waS 11,~~[: instead
of 2 -amine-4,5,7-trifluorothiophenol hydrochloride in step 6: T:p 208C
(decomp); R <0.10 (loo methanol in diehloromethane) 1H rdMR (DMSO -d5, 300
MHz) c7 12 . 91 (s, 1 H) , 



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 Hz, 1 H), 7.26
(dt, J = 8.9, 2.4 Hz, 1 H), 7.i3 (t, J = 7.8 Hz, 1 H) , 7.01 (t, J = 7.8
Hz, 1 H) , 5. O1 (s, 2 H) , 4.5o (s, 2 H) ; LRMS m/z 34l.0 (M + 1) +, 339.0
(M -1). Anal. Calcd for ClBHi3FNZO2S: C, 63.52; H, 3.85; N, 8.23; S, 9.42;
Found: C, 63.40; H, 3.80; N, 8.37; S, 9.43. -71    18 ~ U ~ ~n0~ Example 24
3-[6-Fluorbenzothiazole-2-yl]methyl-indole-N-acetic Acid
3-[6-fluorbenzothiazole-2-yl]methyl-indole-N-acetic aci d was prepared in a
manner analogous to that set forth in Example 3, except 2
-amino-5-fluorothiophenol hydrochloride was used instead of 2
-amino-4,5,7-trifluorothiopher_ol hydrochloride in step 6: mp 203C (decomp)
R f0.13 (10% methanol in diehloromethane) ; 1H NMR (DMSO -do, 300 MHz) 8
12. 91 (s, 1 H) , 7.95 (dd, J = 8.9, 5.0 Hz: i H), 7.8o (dd, J = 8.8, 2.8
Hz, 1 H) , 7. 50 (d, J = 7.5 Hz, 1 H) , 7.40 -7.35 (r:~~, 2 H) , 7.32 (dt,
J - 8 .9, 2 .7 Hz, i H) , 7. 13 (t, ~ = 7.6 Hz, 1 H) , 7 .00 (t, .,T = 7.5
Hz, 1 H), 5.01 (s, 2 H), 4.54 (s, 2 H); LRMS m/z 341.0 (M + 1)y, 339.0
(PEI-1. Anal. Calcd for C1~H_3F~d~O~S: C, '03.52; H, 3.85; D1, 8.23; S,
9.42. Found: C, 63.52; Vii, 3.86; N, 8.35; S, 9.53. The compounds of
Examples 25 -32 were prepared essentially according to the procedures set
forth above in examples lar~d/or 2 with appropriate substitution of
starting materials. Example 25
3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-2-propionic acid -72
18 J U L 2002 F F N S w \ F N 



~O /'~'O H mp 176 -177C; RF 0 .34 (20 o methanol in dichlormeth ane) ; `H
NMR (DMSO-d~, 300 MHz) F~ 7.6G-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.~ Hz, 1H), 7.02 (t, ~T=7.5
Hz, 1H) ( 5.35 (q, J= 8. 1 Hz, 1H) , 4.64 (s, 2H) , 1.72 (d, J = i3.1 Hz,
3H) ; LRf~IS calcd for C ~~Hv3F3N~0~5: 390.0; Found 391.C (M + 1) ~. Anal.
Calcd for ClyH~zF3NzO2SH~0: C, 55.88; H, 3.70; N, 6.86; S, 7.85 Found: C,
56.09; H) 3.31; u1, 6.89; S, 7.99. Example 25 3- f4-5,
7-trifl~~orohenzcthiazol-2-yl);neLh~~i-indole-N-3-i~roa=ozi~~ acid F F N i
S F N O OH mp 2C0-201C; Rf 0.50 (2Ca methanol in dichloromethane); 1H NMR
(DMSO-d6, 300 MHz) b 7 .63 -7. 7i (m, 1H) , 7 . 51 (s, 1H) , 7.47 (d, J =
3.0 Hz, 2H), 7.14 (t, J = 7.5 Hz, 1H), 7.00 (t, J= 7.5 Hz, 1H), 4.61 (s,
2H), 4.39 (t, J = 6.5 Hz, 2H), 2.75 (t, J = 6.6 -73   ~ ~ U U L 2002 Hz,
2H) ; LRMS calcd for C 19H13F3NZOZS: 390.0; Found 391.0 (M +1)+. Anal Calcd
for C 19H13F3N202S: C, 58.46; H, 3.36; N, 7.l8; S, 8.21 Found: C, 58.63; H,
3.40; N, 7.20; S, 8.30. Example 27 Preparation of 6
-Bromo-3-(5-trifluoromethylbenzothiazol-2yl) methyl-indoie-N-acetic acid :
mp 265 -267C; R ~ 0 . 19 (20 o methanolin dichloromethane); 1H NMR (DMSO
-d6, 300 MHz) b 8.28(s, 1H),8.22 (d, J = 8.7 Hz, 1H),7.67-7.69 (m,
2H),7.43-7.47(m, 2H) ,7. 14 (d, J = 9.0 Hz, 1H) ,5.04 (s, 2H) , 4 .61(s,
2H) ;LRMS calcd for Cl~Hi2F3N20~SBr:469.0;Found 459.0 (vl +1) ~ for Br- 79.
Anal. Calcd for C l~Hi~F3N20zSBr : C, 48.63; H,2 .58; N,5.97; S,6.83.
Found: C, 48.60; H,2.63; Di, 5.88; S,6.9i. 



Example 28 6-Methoxy-3- (4, 5, 7-trifluorobenzothiazol-2-yl)
methyl-indole-D1 acetic aci d: mp 118 -12G~~; R f 0.27 (20% methanol in
dichloromethane) ; iH NMR (DMSO-d5, 300MHz)Z~ 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 i~H~3F3N203S: 406.0;
Found 407.0 (M + ) +.Anal.Calcd for C 19H13F3Nz03SH~0:C, 53.77; H,3.56; N,
6.60; S,7.56Found: C, 53.87; H, 3.56;N, 6.67;S, 7.67. -74   18 J U L ~00~
Example 29 4-Chloro-3-(4,5,7-trifluorobenzothiazol-2yl)
methyl-indole-Nacetic acid F F N CI S \ F N ,.O ''~'O H mp 203 -%u6 C; R F
0.24 (20% methanol In dichloromethane); 1H NMR (DMSO-d~, 300 MHz) c~
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. 0, J (~) = 7 . S Hz, iI~I) , 7.03 (d, J = 7.8 Hz, 1Hl , 5.08 19,
2~I) , ~~. 7.3 (s, 2H) ; L. RI`~;c calcd for C 1~H, ~F3N=05^1 : =I lv^ . 0
; Four'Ld -I11 . ~..~ (4l+ i ) + =m~A 4C9 . 0 ( 1;I - _: ) Example 30
5-Ivlethoxy-3- (4, 5, 7-trifl~;orobenzothiazol-2-~rl) meth1-irdole-DIacetic
acid F F N S ~O ~ ~ \ F N. 'IO ~O H mp 1 65 -167 C; R f 0. 37 (20 %
methanol in dichloromethane) ; 1H NMR (DMSO -ds, 300 MHz) ~ 7 . 61 -7 . 70
(m, 1H) , 7 . 35 (d, J = 9 . 0 



Hz, 1H) , 7 .26 (s, 1H) , 6. 90 (s, 1H) , 6 .64 (d, J = 9. 0 Hz, 1H) , _75_
~ 8 J U L 2002 4.79 (s, 2H); 4.56 (s, 2H), 3.72 (s, 3H); LRMS calcd for
CioH13F3NzOzS: 406.0; Found 407.0 (M+1)+ and 405.0 (M-1) Example 31
5-Bromo-3-(4,5,7-trifluorobenzothiazol-2-yl) methyl -indole-N acetic acid .
mp 209 -294 C; R f 0.18 (20o methanol in dichloromethane) ; 1H NMR (DMS~
-do, 300 MHz) b 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 (z) = 1 . 8
Hz, 1H) , 5. 04 (s, 2:-I) ; 4.64 (s, 2H) ; LRMS calcd far C l~HloF3NlOzSBr:
455.0; Found 455. 0 (M+1 ) + for Br 79 and 457 (~I+1) + for Br 81 . Example
32 3- (c-:.hlor~_:'r,,e^:~c~ri~~.oi--,?-~~1:~ ::~ethvl-indole-rT-ace~:ic
~.cid N ~ CI S N '.O ~O H 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 -76   ~ ~ ~'~L 20D2 human aldose reductase (hALR2)
activity by 50% (IC50) were determined. 



In a second assay, a number of the same compounds were tested for their
ability to inhibit aldehyde reductase (hALRl), a structurally related
enzyme. The test method employed were essentially those described by Ishii,
et al., J. Med. Chem 1996 39: 1924. Using this assay, the concentrations
required to inhibit human al dehyde reductase activity by 50% (IC50) were
determined. From these data, the hALR1 / hALR2 ratios ware determined. Sine
high potency of test compounds as inhibitors of aldose reductase is
desirable, lcw t-~LR2 IC50 values are sought. On the other hard, high
pctency of test compounds as znhibitor.s of al:~~.~hyde. red~;~tas~ s
un~i_si rabl" a=~d 'rigz r:ALRl ICS~~s wal~t.=s are sought. Accordingly,
tr~e hr,LRl ; hALR2 ratio is sme~ `_c determine the selectivity of the test
comp:.~unds. T:~e importance of this selectivity ~s described in Kotani, et
al., J. i~led. Ch em. 40: 684, 1997. The results of all these tests are
combined and illustrated in Table 1. Example #hALR2 (IC50)HALR1 (IC50)HALR1
hALR218 nMl3,000 nM1,2002lOnM11,OOOnM1,10035 nM27,000 nM5,40048 r~M34, 000
nM4, 25056 nM21,000 nM3,500 _77_   18 J U L 2002 



68 nM2,700 nM340712 nM4,800 nM40087 nM7,500 nM1,100911 nM21,000
nM1,900105nM13,000 nM2,6001199 nM5,600 nM5712102 nM10,000 nM981373 nMl3,000
nM17814101 nM16,0001601553 nMl0,0001901625 nM6,200 nM248178 nM4l,000
nM5,1001815 nM>100 ~ivl>6~ 7001930 nM11,0G0 nM370 I207 nM7,00G nM1,0002114
nM18,0C0 nM1,300229 , 1 nM19, O00 n14?2, l0023:~ ri.5, 50C nM7202.41, 040
nP~I4, 500 nM4 i25150 nM5,500 nM412517 nM88,00G nM5,200 I2752 rrM<5, 000
nI~I<96285 nP~I12,000 nPf12,4002911 nMl4,0001,270307.7 nM21,000 nM2,7003113
nM9,700746 I326o'0 nMNot TestedNot TestedTolrest at13 nP~I1, 940 nM149 The
results show the superior potency, selectivity and efficacy of
representative compounds of the invention. Such _78_   t k ~f.rn~ compounds
are useful in the treatment of chronic complications arising from diabetes
mellitus, such as diabetic cataracts, retinopathy and neuropathy.
Accordingly, an as pect of the invention is treatment of such complications
with the inventive compounds; treatment includes both prevention and
alleviation. The compounds are useful in the treatment of, for example,
diabetic cataracts, retinopathy, nephropathy and neuropathy. In a third,
optional, set of experiments, the compounds cane assayed for their ability
to normalize or reduce sorbitol accumulat_~on in the sciatic nerve of
streptozotocin  induced diabetic rats. The test methods employed to
determine the efficacy a re essentially those of Mylari, et ai., J. Nled.
Cnem. 34: 108, 199l. The invent io~: ,~r_~i t!:e :ran,;~r ar~:l pr,~~. ess
oL r~ a;~ ~ng ar,u using it, are now desk=ibed wn such ful'~, clear,
ccn::ise and exact term; as to e:.able ary person Skilled in the arL tc
~.vhich ir_ pertains, to make and use the same. It is to be unde~s~ocd that
the foregoing describes preferred embodiments of the present invention arid
that modifications may be made therein without departing from the spirit or
scope of the present 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. -~a   18 J U L ?_002 We
claim: 1. A compound of the formula: R2 Ra Z R3 Ar w ~~-R, R~ A ~O R~ 



OR6 wherein A is a C ~-C~ alkylen a group optionally substituted v~itr C
_-C alkyl or menu- or disubstituted ~~ith halogen; Z i s a bond, 0, S, C
(O) rr~-t, yr C ;-C, al'.~cylene opti~^.~1~1~ `/ :_t SLtIJStl~.llt~'d :~;
-tC= ;_~-~_ .~l.vrl; Ri 15 hydrogen, a_ky~~ h ~'~'ing 1 -o Carbon atOT;'.S,
h~.LGr-~'2n, G , 3 -r or 4 -pyridyl, or phenyl, where the phenyl or pyridyl
is optionally substir_uted with up to three groups selected from halogen,
hydroxy, C1-Co aikoxy, C1-Cs al kyl, nitre, amino, or mono- or di (Cl-C6)
alkflamir_o; Rz, R3, R.~ and R; are each independently hydrogen, halogen,
nitro, or an alkyl group of 1 -6 carbon atoms (which may be substituted
with one or more halogens); ORS, SR ~, S (O) R ,, S (0) zN (R~) z, C (O) N
(R ~) ~, or N (R 7) z, wherein each R~ is independently hydrogen, an alkyl
group of 1  80   18 J U 1. 2002 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
1-C5 alkyl, C ~-Cb alkoxy, amino, and mono- or di (CL-C6) alkylamino; 



phenyl or heteroaryl such as 2-, 3- or 4-imidazolyl or 2-, 3 or ~ -pyridyl,
each of ~>>hich phenyl cr hetercaryl is optionally substituted wi;.h up to
three groups independently selected from halogen, C 1-Cs al;~.vi, C ,-Co
al~ccxy, amino, and mo::o- o~ di (C1-C~) alkylamir_o; t._:?;:J=t_.' ~~:=ire
~ii~ pi'lnY~ ~%O~`1.'JT; 1S Osr-t10!":~~~I' BLI~~~r~~.l::~~~~ with up to
three gro~~~os independently selected from hal open, C 1-C~ alley l, C ~-Ch
alko:~y, amino, and monc - or di (C1-C6) alkylamino; cr a group of the
formula ~J (CHz)r ~N' (CHZ r where J is a bond, CH2, oxygen, or nitrogen;
and each r is independently 2 or 3; R6 is hydrogen or a prodrug group; 81
18 J U L 2D02 Ra is hydrogen, Cl-C6 alkyl, fluoro, or trifluoromethyl; and
Ar represents a phenyl group optionally substituted with up to 5 groups
independently selected from halogen, an alkyl group of i -& carbon atoms
(which may be substituted with one or more halogens) , vitro, CR;, SRS, S
(O) R,, S (C) 2R, or N (R ~) ~ wherein. R, is hydrog en, an alkyl group of
1 -o' carbon atoms (which may be substituted ~rmth one or more halogens) or
be;~zyl , where the phenyYrl portion is opti~~nally substituted v.;ith up
to trlree groups independently selected from halogen, C 



c~l~':li, Ol-~,; a l.~rCW C'.T, a^?-'10, l:ld l"'~:~?l:J- ~J~~ jai (u'.;
-~::,~I ~1'F.t'1 ;~-,~ `r.~,, o~= tie phenyl gro~_lp m.~y be concleraed
~~rith benzo where th= benzo is optionally substituted with or_e or twc cf
halogo~, cyano, vitro, trifluoromethyl, perfluoroethyl, trifluoroacetyl, or
(C 1-Cb)alkanoyl, hydroxy, (C 1-Co)alkyl, (C,-C5) alkoxy, (C 1-Co) alkyl
thio, trifluoromethcxy, trifluoromethylthio, (C 1-C6)alkylsulfinyl, (C ,
Co)alkylsulfonyl; a heterocyclic 5 -membered ring having one nitrogen,
oxygen or sulfur, two nitrog~ns one of which may be replaced by cxygen or
sulfur, or three n itrogens one of which may be replaced by oxygen or
sulfur, said heterocyclic 5 -membered ring 82   18 J U L 2002 substituted
by one or two fluoro, chloro, (C 1-C6)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, cyano, vitro) perfluoroethyl)
trifluoroaCetyl, or (C1-C6)alkanoyl, one or two of fluoro, chloro, bromo,
hydroxy, (C 1-C6) alkyl, (C 1-C5) alkoxy, (C 1Co)alkylthio,
trifl_uoromethox~,, trifluoromethylthio, (C Co) alkylsulfinyl, (C1-C6)
alkylsulfonyl or trifluoromethyl, cr two flucro or t~rro trifluorcmethyl
with one hydroxy or one , (C1-C5) aikoxy, or one or, preferably, two fluoro
and or_e t~;lf~1_:J~~;f;l~i.rly ~ , ,Ji' ti rah Liui:r0, S~l~
~',,'r'i~~~'l, r~_;rl'i JZ' thl.Cnyi O~tlO?'la~ ly sLibStltll~.ed In t r:e
3 -pOSltlC%C': ry f~lOr~, chloro, bromo, (C~-C~) alkyl or (C_-C5) alkoxy; a
heterocyclic o -membered ring ha-,ring one to three r_~trogen atoms, or one
or two nitrogen atoms and one oxygen or sulfur, said heterocyclic 5
-membered ring substituted by one or two (C1-Cb)alkyl or phenyl, or
condensed with benzo, or substituted by ova 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-C5)
alkyl, (C i-C6) alkoxy, (C 1-C5) alkylthio, (C 1C6)alkylsulfinyl,
(C1-C6)alkylsulfonyl, or trifluoromethyl, 83   18 J U L ?002 



and said pyridyl, furyl or thienyl optionally substituted in the 3
-position by fluoro, chloro, (C 1-C6) alkyl or (C 1 C6 ) alkoxy; said
benzo-condensed heterocyclic 5-membered or 6-membered rings optionally
substituted in the heterocyclic 5-membered cr 6 membered ring by one of
fluoro, chloro, bromo, methoxy, or trifluoromethyl; oxazole or ~.hiazole
condensed ~nitn a 6 -membered aromat~.c group ccntaining ore cr two
nitrogen atoms, vaith t hicpher~e or a~;ith furane, each optlonall y
substituted by one of f=uoro, ~ial.``._:~J, hY'~_,'r;;~~,
C=~~tlL:~~~'~P~~L-l1, 1;;-'tr:Irltall.;J vi mathylsulfin~.1;
imidazolopyridine or triazclopyridine optionally substituted by cne of
trifluoromethyi, trifluoromethylthio, bromo, or_ C Ce)alkoxy, or two cf
fluoro or chlorc; thienothiophene or thienofuran optionally substituted by
one of fluoro, chloro or trifluorcmethyl; thienotriazole optionally
substituted by one of chioro or trifluoromethyl; naphthothiazole;
naphthoxazole; or thienoisothiazole. 84   1$ J U L Z002 2. A compound
according to claim 1, wherein Ar is aryl or heteroaryl, each of which is
substituted with up to four groups 



independently selected from hydrogen, fluorine, chlorine, bromine,
trifluoromethyl ar~d nitro. 3. A compound accordin g to claim 1, wherein Ar
is a substituted phenyl of Formula II or a substituted benactr:iazole of
Form~_tla III R8 R9 \ / Rio RFC RJ. R1 t ~N I ~ R 12 r S R~s Rn wherein R
e, P~ a' , R ,, R 3' , ~ m, R 1~, R .z, R __ a~Ld R __ are indepervdently
rydrogen, f luorine , chlorine, brom~ re , trifluoromethyl or nltro. 4. A
compound according to claim 3, wherein A is methylene a:~d Z is a bond. 5.
A compound according to claim 3, wherein :~ is hydrcger~ and Z is a bond.
85   18 J U L 2D02 6. A compound according to claim 3, wherein A is
methylene,Ra is hydrogen, and Z is a bond. 7. A compound according to claim
6, wherein Ar ~s a substituted benzothiazole of Formula III. 8. A compound
according tc claim 7, wherein at least. one of R11, R~~, R~;, and Rlk is
trifluoromethyi. _ . _ . ~ ,_ .,p ;= ,." ~_~ < ~ ~ ~ ~~ a ~ ,fir _- ~~ ~' 1
a i r^  , ~ ~~ :: _ ~ ~ i -- . , r . i 



trif7_L._.~ :~_ Plr~. 10. A compound according to claim 7, wherein R =,,
Ri;, and R1~ are f luorines and R1; i s hydrcgen . 11. A compound according
to claim 10, ~~~rereir. R o is hydrogen. 12. A compound according to claim
10, wherein R 6 is C1-C6 alkyl. 86   18 J U L 2002 13. A compound according
to claim 5, wherein Ar is a substituted phenyl of Formula II. 14. A
compound according to claim 13, wherein at least one of R~, R4~ , R9, R:; ,
R:o is trifluoromethyl . 15. A compound according to claim 14, ~~~he rein R
5 is trifluorometayl. 16. A compound a~cording to claim 1J, wi:erein R G,
="., ~~~ arC ~~LlJ~l:_e~r ~~!:u p 1S ~.r'~i'~r!rCi~~~i:. 17 . A ccmpcL;nd
accurdi nJ to claim 15, ~.~rherein R 5 ~s hydrogen. 18. A compound
according to claim lo, wherein R 5 is C alkyl. 19. A ccmpound according to
claim 1, which is 3 -(4,5,7
trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid, ethyl ester. 87 



18 J U L ~~~2 20. A compound according to claim 1, which is 3 -(4,5,7
trifluorobenzothiazol-2-yl) methyl-indole-N-acetic acid. 21 . A compound
according to claim 1, ~rihich i s 7-cnloro-3
(4,5,7-Trifluorcbenzothiazol-2-yl)methyl-indole-N-acetic acid. 22. A
compound according to claim 1, which is 5-chloro-3 (4, 5,
7-trifluorobenzothiaacl-2-yl)methyl-indole-ll-acetia_ acid, ethyl ester. 23
, y ~ ~,~~p.~..ar_=i a~~~~~_~ir_.~ t~ cl a~~; 1, ~;v:,_~ c:~ ~ ~ a -~:,et;
y __~ (4, S, 7 trifl uorobenzothi azol-~-yrl)methyl -indole-1`l-acetic
acid. 24. A compound according tc claim 1, which is ~-methyl-3
(4,5,7-trifluorober~zothiazol-2-yl)methyl-indele-N-acetic acid. 25. A
compound according to claim 1, which is 7 -methyl-3
(4,5,7-triflucrober.zothiazol-2-yl)methyl-indole-?V-acetic acid. 26. A
compound according to claim 1, which is 6-chloro-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indcle-N-acetic acid. 88   18 J U
L 2002 27. A compound according to claim 1, which is 5-benzyloxy
3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid. 28. A
compound according to claim 1, which is 6-fluoro-3
(4,5,7-trifluorobenzothiazol-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-indoie-~'~T-acetic acid. 30 . A
compound accordyng to claim 1 , ,~~aich is o' -meti'll'1-3
',7_~~itIL~JY.~s':J1"':G'.W f!:~l'p~1_=-'jiliilE'h11c11-i;
,.-~'`Oi~-ii-~v~:._r' .a,~;-[;. 3i. A con,pcund accGrdlng to claim l, which
~s 3 -(5 trifluorcmeth ylbenzothiazol-2-yl)methyl-indole-i`~-acetic acid.
32. A compound according to claim 1, which is 5 -vlethyl-3
(5-Trifluoromethylbenzothiazol-2-yl) meuhyl-indole-N-acstic acrd. 33. A
compound according to claim 1, which is 3-(3
nitrophenyl)methyl-indole-N-acetic acid. 89   18 J U L 2002 34. A compound
according to claim 1, which is 3-(3 nitrophenyl)methyl-indole-N-acetic
acid, ethyl ester. 36. A compound according to claim 1, which is 2
-phenyl-3 (4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid.
37. A compound according to claim 1, which is 5 -phenv~l-3 (4, 5,
7-trifluoro'oenzothiaaol-2-yl)methyl-ir~dole-Td-acetic acid. 38. A ComLJ';
~~lIli~ aCCordlng ~O Claim 1, L'lillCl'1 is 6 -~`Ju~I~l~.~~-3 i ~r %~
~`.r-~.~i'_l~W:~~T':'1.'~'~~1'_~1~ 71-~-!i_a'T~~t~':Ji-.'_.r.u~lP-m-c:CEti~
3~'~~.. 39 . A compound acc'ordi:~g to cl aim 1, which is 5
morphol~no-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-\ acetic acid.



4C. A compour_d according to claim 1, which is 6
morpholino-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N acetic acid.
41. A compound according to claim 1, which is 5-phenoxy-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid. 90   .~ 8 J
U L 2002 42. A compound according to claim 1, which is 7-fluoro-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid. 43. A
compound according to claim 1, which is 7-bromo-3 -
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid. 4-~ . A c~~;
npound according tc claim 1, wr~lch is '?-chiorc-3
(4,5,7-trifluorobenzothlazol-3-yl)methyl-indole-PT-aceti: acid. 4~ . ._ (.~
(f.~,;;_ln~i ci ~.:'i:A :.i~_;= ~ ` i.3-i', L , Ml.~ _.
fluorobenzothi.azole-2-yl) :~atnTrl-ir.:'.cle-N-a~ceti:. acid. 46. A
compound according to claim l, ~nhich is 3-(6 fl~_iorcbenact~iaz~le-2-yl)
methyl-indcle-N-acetic acid. 47. A pharmaceutical composition comprising an
effective amount of a compound according tc any one of claims 1. 48. A
method of preventing or alleviating chronic complications arising from
diabetes mellitus, which comprises 91   



18 J U L 2002 administering to a mammal in need of such treatment an
effective amount of a compound according to claim 47. 49. A method
according t o claim 48 wherein the complications are selected from the
group consisting of diabetic cataracts, retinopathy, nephropathy and
neuropathy. 50. A compound according to claim 3, wherein Ar is a
substituted benzcthiazcle of Formula III, R~~ is trifiuoromethyl, A is r.;
ethyle ne, methylene substitu~ed ~n~ith a methyl group, or ~.tulfil :W,
~=t:i'~ n~, R3, .r~.l di_~ u~y.n CO~^iJlrla~.lOr, r2L~r~'821';u G.^.~_ ~ L
bromo, cyano or vitro, ne or two of fluoro, chloro, hydroxy, (C1-CS) alkyl,
(C1-CS) alkoxy, or trifluoromethyl, or two floor o or 'two methyl with one
hydroxy or one (C 1-C6)alkcxy, or cne or, preferably, two fluoro and cne
methyl, or three fluoro groups. 51. A compound according to claim 1, which
is 2-methyl-3 (4,5,7-triflucrobenzothiazol-2-yl)methyl-indole-N-acetic
acid, ethyl ester 92   18 ~ U ~ ~n~~. 52. A compound according to claim 1,
which is ~ methyl-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid, ethyi ester
53. A compoun~ according to claim 1, ~.vhich is `7-methyl-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-PT-acetic acid, ethyl ester



A compound a:cording to clai;n 1, which is o-chloro-3 ( ~, 5,
~-triflL:OCOl..^ePZ~7t~'113z01-2-`l/ll:l'Uti`1~J1-111:io1~-ill-aseC'~C
c'lr'1'~, Otl:`r'1 4Ster 55 . A cU;l?po":1C1 dc: ording t0 ^la1"'; l,
'.JhlCC: iS `.,'-ber.zl'l0~cy~'
3-(4,5,7-trifluorebanzot.hiazol-2-vl)methyl-indole-li-acetic am d, r ethyl
ester 56. A compound according to claim 1, which is E-fluoro-3 (4, 5,
7-try.fluorobenzothiazol-2-yl)meth,,rl-indole-rl-acetic acid, ethyl ester
93   18 J U L ~~~~ 57. A compound according to claim 1, which is 5-fluoro-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid, ethyl ester
58. A compound acccrding to claim 1, which is E~-methyl-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid, ethyl ester
59. A compound according cc claim 1, which is 3-(5 trifluaromethylbsnzoth
iazel-2-yi) :aath~~l -indoie-PT-acetic ycira; erhyl aster 5J. A compc;~Ild
accordin~~ tc claim l, which is 5-utethvi-3
(5-Tri~lLlGrOm2t:lylbenzot'r~iaGci-2-yl)methyl-ir.dole-lJ-acetic acid, Y
e~hyl ester 



61 . A compound according to claim 1, which is 2-phe= i1-3
(4,5,7-trifluorcbenzothiazol-2-yl)methyl-indole-:~'-acetic acid, ethyl
ester 94   18 J U L 2Q02 62. A compound according to claim ~, which is
5-pzer~yl-3 (4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid,
ethyl ester 63. A compcund according to claim 1, which is 6-phenyl-3
(4,5,7-trifluorober~zothiazol-2-yl)methyl-indole-N-acetic acid, ethyl ester
54. A compou.^.d according to claim l, which is 5 morpr~oiinc-3- ~~, 5)
7-trifluorobenze~hiazol-2-~;1)meth~i-indcie-N ~~~t.l~: ac.d, ~t~yi eSLe:r
65. A compound according to clai!r. l, w:~ica, is 6-
morpholino-3-s4,5,7-trifluorober_zcchiazol-2-yl)methyl-~ndole-r: acetic
acid, ethyl ester 6d. A compound accordin3 to claim 1, which is 5-phenoxy-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-~1-acetic acid, ethyl ester
95   18 J U L 2002 



67. A compound according to claim 1, which is 7 fiuoro-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid, ethyl ester
68. A compound according to clai: 1, which is 7-bromo-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid, ethyl ester
69. A compound acccrdina to claim 1, which is 7-chloro-3
i~,5,7-trifluoroaenzothiazal-2-yllmethyl-indaie-~1-acetic acid, e~hl1 astir
70. A cor,pound acc-ordir,g t~; clazm 1, ~~~hich is 3- [5
fluorobenzothiazele-2-irl]methyl-insole-:;-acetyc Acid, ethyl ester 71 . A
compound according to claim 1, which is 3- [o
fluorobenzothiazole-2-il]methyl-insole-N-acetic Acid, ethyl ester 72. A
compound according to claim 1, which is
3-(4,5,7trifluorobenzothiazol-2-yl)methyl-insole-N-2-propionic arid 96   i
18 J U L 2002 73. A compound according to claim 1, which is 3-(4,5,7
trifluorobenzothiazol-2-yl)methyl-indole-N-2-propionic acid, ethyl ester
74. A compound according to claim 1, which is
3-(4-5,7trifluorobenzothiazol-2-yl)methyl-indole-N-3-propionic acid 75. A
compound according to claim 1, which is 3-(4-5,7
trifluorobenzothiazol-2-yl)methyl-~ndoip-Dr-3-propionic acid, 2t:~~i1 ster 



76. A compound according to claim 1, which is 6-Bromo-3
(5-trifluoromethylbenzcthiazol-2-yl)methyl-indole-N-acetic acid ,. 77. A
compound according to claim 1, which is 6-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 97   'I 8 J U
L 2002 79. A compound according to claim 1, which is 6-Nlethoxy-3
(4,5,?-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid, ethyl ester
80. A compound according to claim 1, which is ~-Chloro-3
(4,5,7-trifluorobenzcthiazol-2yl)methyl-indole-DI-acetic acid 81. A
compound according to claim 1, which is ~-Chlorc-3 (4, 5; 7-tr if
luorobenzot`:iazol-2y1 ) methyl-irdole-N-acetic acid, e~.hyl es~_er f LAG .
?: COmJJLlnd a~ CJ;dl::a t0 Clalr' 1, ~a`l::iCf: 1S ~ iei_th ~~~:C:l-,
(~,5,7-trifluorobenaothiazol-2.-,.ri)meti;yl-indole-N-aceti_^. a~:id  83. A
ccmpourd according t,c claim 1, which is 5-t~Iethoxy-3
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-r.1-acetic acid, ethyl
ester 



84. r'~ compound according to claim 1, which is 5-Bromc-3
(4,5,7-trifluorobenzothiazoi-2-yl)methyl-insole-N-acetic acid 98   18 J U L
2002 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
85. A compound according to claim 1) whicr~ is 3-(0
chlorobenzothiazol-2-yl)methyl-indole-u-acetic acid 87. A compound
according to claim l, which is 3-(~_
chlorobenzothiazol-2-yl)methyl-indole-T~-acetic aci~~, ethv,~l ester. S8. A
pharr.;aceutical cc~~.positior. co:prising an eFfe~.ti?r:e amount c~f a
~~or~ooa^d acc^rd~n^r to claim 2C. " 89. A pharmaceutical composition
compris ing an effective amount of a cor~pour.3 according to claim 21. 90.
A pharmaceutical composition comprising an effective amcurt of a compound
according to claim 23. 91. A pharmaceutical composition comprising an
effective amount of a compound according to claim 31. 99 --
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10%x$&'()- F#10%x$&'()- @!10%x$&'()- 910%x$&'()->v0p|[:A410'$' 4!10%x$&'()-
2#10%x$&'()- 0f#10%x$&'()- .z 10%x$&'()- ,f#10%x$&'()- s*10%x$&'()-vU410 l
9@10%#&'()-  0l 9@10%!&'()-   0l 9@10%{{&'()- 



$ 10%$&'()-G10b#10b#10b# =10%b#&'()- $|[:vU410  L#10%$&'()- 3#10%$&'()-
&S#10%$&'()- SF 10%1#1&'()-3 F 10%&'()-3 'F 10%h&'()-3U^i|[:vU410
S)#10%$&'()- fL' 10%$&'()- F%10%$&'()- PY10%$&'()- Y10%#&'()-
@#10%$&'()-\T|[:vU410  7#10%$&'()- 5#10%$&'()- Y1S#10%$&'()- S/"10%$&'()-
L-S#10%$&'()- F+#10%$&'()-*vU410 3 #10%x$&'()-  9z#10%x$&'()-
y#10%x$&'()-10#10#10# <s10%#&'()- 9,#10%$&'()-|[:vU410  S10%"&'()-
'S10%<!<&'()- -10%8"&'()- F10%x$&'()-  F10%B"&'()- F10%fdf&'()-%26|[:vU410
'10%Q#Q&'()-S 10%x$&'()-S 10%&'()-S #,10%"&'()- `#,10%x$&'()-
iFM10%B"&'()-6C|f|[NA41010#10#10# w<310%#&'()-  7"10%x$&'()- '#10%x$&'()-
%10%x$&'()- yP10% &'()-S,QVX|[:NA41010 L10%&'()- @0L10%"&'()- L10%'$'&'()-
^L10%'!'&'()- &#10%'$'&'()-& S#S10%'$'&'()-FXbhjn~|[:NA41010   10%-$-&'()-
910%'$'&'()- t10%$&'()-` 10% &'()-` 10%'"'&'()-`
:10%U)#U&'()-G<Wj|[:NA41010 Fy510%&'()- 110%'$'&'()- )#10%'$'&'()-
'#10%'$'&'()- % 10%'$'&'()- f# 10%'$'&'()-jv|[:NA41010 O410%&'()-
O410%"&'()-  410% &'()- 410%'n'&'()- y510%$&'()- y510%'{ '&'()-vU410
&fm10%:$:&'()- 4` 10%$&'()-  ;` 10%;;&'()- $10%:$:&'()-10Y#10Y#10Y# <
10%Y#&'()-O|[:vU410  %10%:$:&'()-4 #"10%:$:&'()- y!10%:":&'()-
-#10%:":&'()- yf#10%:$:&'()- S` 10%:$:&'()-<x|[:vU410  1#10%:!:&'()-4
/f#10%:$:&'()- -@#10%:$:&'()- +M!10%:$:&'()- ) 10%:$:&'()- '
10%:$:&'()-',-./>xvU410 !10%:$:&'()- ,#,10%:$:&'()-Z10:$:10:$:10:$: Y
=10%:$:&'()- 9-#10%:$:&'()- 7'!10%:$:&'()-xvU410 YF 10%'$'&'()- .YF
10%&'()- #10%'$'&'()-10"10"10" Q<m10%"&'()- y$10%:$:&'()-|[:vU410  Gb L
10%$&'()- 10%&'()-` 10%'$'&'()-` 010%'\!'&'()-` .10%9&'()-` YF
10%&'()-)38:Nd|[:vU410  0&10%/$/&'()-  10%#&'()- | 10%&'()-  L  10%&'()- 0
L  10%'k!'&'()- k` L  10%'$'&'()-dkpw|[:vU410  S310%c c 



&'()- NS310%&'()- `S310%'/"'&'()-   S310%V&'()- _`10%$&'()-
&10%/!/&'()-'2<|[:vU410  63( 10%&'()-& kS310%&'()- !S310%'W'&'()- /S310%
&'()- L S310%!&'()- S310%mm&'()-<SXeu|[:vU410  G S 10%k&'()-  S
10%'k!'&'()- \` S 10%'$'&'()- 9X S 10%$&'()- 60( 10%&'()-& (
10%'L'&'()-&|[:vU410  9 1Z10%'$'&'()- `(10%$&'()-  0(10%'$'&'()-
(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%'$'&'()-
F"10%'$'&'()- l#10%'$'&'()- fy#10%'$'&'()-JWYb |[:-410'$' <10%'$'&'()- 3:T
10%'$'&'()- -#10%'$'&'()- L*m10%'$'&'()- 4$ 10%$&'()-  -$ 10%((&'()-
RbA410'$'  9- 10%x$&'()- 3 10%x$&'()- @M10%x$&'()- 9`10%x$&'()-
$S10%x$&'()-F10'$'10'$'@|[:A410'$' f10%x$&'()- YZ10%x$&'()- Sz#10%x$&'()-
Lg#10%x$&'()- Y 10%x$&'()- Sz10%x$&'()->_emr|[:A410'$' *,10%x$&'()- ) ^S
10%vv&'()- K S 10%7#&'()- v S 10%x$&'()- 310%x$&'()-
10%x$&'()-'k(|[:A410'$' F7Z"10%x$&'()- @5S#10%x$&'()- 3@#10%x$&'()-
0f#10%x$&'()-  .S#10%x$&'()- ,f#10%x$&'()-(jqrstvU410 z10%$&'()-
@#10%$&'()- #@10%$&'()-Y10;z#;10;z#;10;z#; =10%;z#;&'()-
L9-#10%x$&'()-)GMV\_|[:vU410  y 10%$&'()- , 10%OJ#O&'()-S , 10%w#w&'()-S ,
10%L$L&'()-S Y10%$&'()- l 



- 10%$&'()-_6;<=>N|obU410 ,#10%'$'&'()-l10X#10X#10X# _<10%X#&'()-
S&#10%$&'()-& @#10%$&'()- Yf10%$&'()-N I|[:bU410  F-#10%'$'&'()-
@m"10%'$'&'()- 9#10%'$'&'()-   !10%'$'&'()- #10%'$'&'()-
#10%'$'&'()-E~?|[:bU410   #10%'$'&'()- y#10%'$'&'()- L10%'$'&'()-
F"10%'$'&'()- m10%'$'&'()- yS#10%'$'&'()-Z~^>bU410
*#10%'$'&'()-*#10%'$'&'()-*#10%'$'&'()-*#10%'$'&'()- (@#10%'$'&'()-
&#10%'$'&'()-yY9bU410
*#10%'$'&'()-*#10%'$'&'()-*#10%'$'&'()-*#10%'$'&'()-)?#*#10%'$'&'()-)*039Vy
Y9bU410
*#10%'$'&'()-*#10%'$'&'()-*#10%'$'&'()-*#10%'$'&'()-)?#*#10%'$'&'()-VefgryX
7bU410  Y7S10%?$&'()- @5 10%?$&'()-
93y10%?$&'()-*#10%'$'&'()-)?#*#10%'$'&'()-vU410 (@:10%#&'()- :10%#&'()-
`:10%"&'()- $S10%?$&'()-m10#10#10# =<10%#&'()-3;|[:vU410 ( 9#10%?$&'()-
,#10%?$&'()-` & 10%?$&'()- 3S10%?$&'()- fS10%?$&'()-  10%?$&'()-65||[:vU410
( &"10%?$&'()-  S #10%?$&'()-`  S #10%W!&'()- S #10%;&'()- Yf#10%?$&'()- S
"10%?$&'()-SB|[:vU410 ( 6#10%?$&'()- 4@ 10%?$&'()-` 0#10%"&'()- f.
10%?$&'()- *10%?$&'()- (f#10%?$&'()-:zY810  #10%m"&'()-`!- y&10%'!&'()-&-
#10%+$&'()-Z-10?$10?$10?$ 10%?$&'()- b*:"10%?$&'()-:gINOPQ`irQ01
$10%S#&'()-7& 9$10%+$&'()-F& 10__ 10__ 10__!T#10%__&'()-`!  #10%+$&'()-`!
#10%&'()-`!i rQ01 #10%&'()-& $y10%R$&'()-& 10ss 10ss 10ss!z$10%ss&'()-7
$10%2#&'()-7  $10%#&'()-7 ZT  X  |[:rQ01  "3"10%R$&'()- f #10%"&'()-
3#10%R$&'()- &y#10%R$&'()- #10%R$&'()- j #10%R$&'()-  Bj |[:rQ01
y2#10%R$&'()-  010%R$&'()- . 10%R$&'()-  &#10%R$&'()- &#10%"&'()-
$@#10%R$&'()-j o p q r  0qP/ l"#10%+$&'()-M$  #10%&'()-$ #10%+$&'()-$
$10%+$&'()-$ 10 



10 10!ly2#10%&'()- 0erQ0  -#10%f&f&'()- g#10%f&f&'()- #10%f&f&'()-l 10PP
10PP 10PP!zl"#10%PP&'()-M l"#10%+$&'()-M&|[:rQ0   yfz10%f&f&'()-
&`10%f&f&'()- SL!10%f&f&'()- F@#10%f%f&'()- ,Z%10%f&f&'()-
"10%f&f&'()-w}yzY8rQ0   .@#10%f&f&'()--  &(%10%&&'()--!\&(%10%fQfQ&'()-!F
10%&'()- = F 10%M&'()- F 10%f&f&'()-yz|_RE8  10f&f10f&f10f&f3" 10%f&f&'()-
Y9<10%f&f&'()-  7#10%f%f&'()- &5%10%f&f&'()- 2"10%f&f&'()-X|[:RE8
y10%f&f&'()-  #10% & &'()- yz10%f&f&'()- L10%f&f&'()- -#10%f&f&'()-
`$,10%f&f&'()-m O|[:RE8   L#10%f&f&'()- YF"10%f&f&'()- ,,#10%f&f&'()-
&%10%f&f&'()-  @#10%f&f&'()- S#10%f&f&'()-Lq|L|[:RE8   .S#10%f&f&'()-
&(M$10%f$f&'()- &(M$10%&&'()- y&z10%f&f&'()- &l"10%f&f&'()- f  10%f&f&'()-L
K|[:-810f&f Y9<10%f&f&'()- 9"10%f&f&'()- &6Z%10%f&f&'()- 4S#10%f&f&'()-
2-#10%f&f&'()- 0f#10%f&f&'()-$6AbA810f&f  fyz10%&e$&&'()- fl s10%&e$&&'()-
fS#10%&e$&&'()- yLg#10%&e$&&'()- Y%@10%&e$&&'()-Y10f&f10f&fA~|[:A810f&f
f310%&e$&&'()- 10%$!$&'()-S x10%e$&'()-S 10%&"&&'()-f 10%&e$&&'()-
L!10%&e$&&'()-C  |[:A810f&f f@)z#10%&e$&&'()- '3"10%&e$&&'()-
f$@#10%&e$&&'()-  f #10%&#&&'()- f #10%&e$&&'()- @10%&e$&&'()-
!J!!!!|[:-810" d` =10%"&'()-  y9#10%&e$&&'()- S7@10%&e$&&'()-
5Y10%&e$&&'()- ys3 10%&e$&&'()- fl1z10%&e$&&'()-!!!!"_""#bA810" d
,!10%+$&'()- 9#10%+$&'()- z#10%+$&'()- #10%+$&'()-
%,10%+$&'()-Z10"10"#$#_#}####|[:A810" " 10%+$&'()- 0L4 10%]"]&'()-- L4
10%+$&'()-- 9Z10%+$&'()- 0, 10%+$&'()-G ff10%+$&'()-##$$$%O%|[:A810"  1
"10%+$&'()- /y#10%"&'()- ,#10%+$&'()- (y#10%+$&'()- &#10%+$&'()-
$@10%+$&'()-O%%%%%%%%%vU410 S 10%R$&'()- y910%R$&'()-
`$10%R$&'()-F10+$10+$10+$ _<M10%+$&'()-  &310%+$&'()-%&5&u&&r''|[:vU410
"10%R$&'()- #10%R$&'()- f#10%R$&'()- y#10%R$&'()- s@10%R$&'()- Ll
Z10%R$&'()-'''I())*|[:vU410  l1S#10%R$&'()- /@#10%R$&'()-  $z#10%R$&'()-
!10%#&'()- S10%R$&'()-  10%R$&'()-*C********|obU410 9$10%+$&'()-10#10#10#
G<M10%#&'()-  7 10%R$&'()- y5g#10%R$&'()- 3T#10%R$&'()-**+U+,-T-|[:bU410
y#10%+$&'()- -#10%+$&'()- #10%+$&'()-@ T !10%"&'()- !10%+$&'()- l
10%+$&'()- T----...|[:bU410  / 10%+$&'()- +10%+$&'()- &s!10%+$&'()-
f$10%+$&'()-  @10%+$&'()- #10%+$&'()-.L....;/@/|[:bU410  =<&10%+$&'()-
9"10%+$&'()- 7#10%+$&'()- 5!10%+$&'()- f310%+$&'()-
1910%+$&'()-@/B/C/D/E/R/102t2yX710   &#10% "&'()-  &#10%*"&'()-
&#10%+$&'()- $10%+$&'()-10+$10+$10+$@,)Y10%+$&'()-t2a5f5g5h5i5555vU410
`!10%R$&'()- 10%R$&'()- #10%R$&'()-10+$10+$10+$1 m<10%+$&'()-
##10%+$&'()-f5-6k66677|[:vU410  y@"10%R$&'()- #10%R$&'()- #10%R$&'()-
l"10%R$&'()-1 F"10%R$&'()- y@ 10%R$&'()-7X889=999|[:vU410  (#10%R$&'()-
&T#10%R$&'()- $"10%R$&'()- "T#10%R$&'()-1 y #10%"&'()-
yF"10%R$&'()-9::f:k:l:m:n:|:|obU410  %10%&e$&&'()-F10R$10R$10R$
/<10%R$&'()-  y0S 10%R$&'()-1 .10%R$&'()- *10%#&'()-|::::::;|[:bU410
#10%&e$&&'()- f@10%&e$&&'()- ,910%&'()-s 910%&#&&'()-s1  910%'b#'&'()-s J
910%e$&'()-s;;;<<<=|[:bU410  yy#`10%&e$&&'()- ys! 10%&e$&&'()-
yfZ"10%&!&&'()- `f#10%&e$&&'()-1 y#10%&e$&&'()-
z#10%&e$&&'()-===>?O?U?V?|[:-410&l#& s=10%&l#&&'()-  f9#10%&e$&&'()-
f7#10%&e$&&'()-  f(#10%&e$&&'()-1 f(#10%&}!&&'()-
yy&10%&e$&&'()-V?W?X?h???d@@bA410&l#&  y#10%&e$&&'()- #10%&e$&&'()- T
10%&e$&&'()- z#10%&e$&&'()- %,10%&e$&&'()-Z10&l#&10&l#&@!AAAABB|[:A410&l#&
y"#10%&e$&&'()- y#10%&e$&&'()- fM10%&e$&&'()- y#10%&e$&&'()- y#10%&e$&&'()-
fLf#10%&e$&&'()-B6CC0DRD]DD|[:A410&l#& fS5- 10%&e$&&'()- y9310%&e$&&'()-
f,/s10%&e$&&'()- f +#10%&e$&&'()- y'z#10%&e$&&'()-
Py"#10%&e$&&'()-DDDDDDDEOEvU410 S10%+$&'()- L10%+$&'()-
%10%+$&'()-10e$10e$10e$ d`<910%e$&'()-  ff8s10%&e$&&'()-OEFGH8HvHH|[:vU410
$10%+$&'()- "f#10%+$&'()-  10%+$&'()- @#10%+$&'()- Y#10%+$&'()-   Y 



S#10%+$&'()-HIJJJJJJKvU410 10%$&'()- l%10%$&'()-F10+$10+$10+$ h =10%+$&'()-
F1"10%+$&'()- &#10%+$&'()-KiKkKqK|KKK|[:vU410  @M10%$&'()- 3 10%b &'()- w3
10%q &'()-  3 10%,$,&'()- `sz10%$&'()-f "10%$&'()-KKLtM2NwNN|[:vU410
,"10%$&'()- *z#10%$&'()-  f#10%$&'()- f#10%$&'()- L"10%$&'()- Ff
10%$&'()-NNO<OyOOO|[:vU410  ;#10%$&'()- 9"10%$&'()- 6!10%$&'()- 4 10%$&'()-
310%$&'()- .10%$&'()-OOOOO PIPPPvU410 F 10%?$&'()- , 10%?$&'()-
&M!10%?$&'()- $10%?$&'()-F10T#10T#10T# P<s10%T#&'()- PPQRRSlS|[:vU410
,#10%?$&'()- y#10%?$&'()- f#10%?$&'()- lz#10%"&'()- @#10%?$&'()-
y910%?$&'()-lSSST_TTU|[:vU410  31#10%?$&'()-  )#10%!&'()- })#10%&'()-
'!10%?$&'()- %z10%?$&'()- "#10%?$&'()-U\UU!V&V'V(V)V7V|obU410
#10%$&'()-l10$#10$#10$# U<10%$#&'()-  7,#10%?$&'()- 5"10%?$&'()-
3y#10%?$&'()-7VzVVVVAW}W|[:bU410  ,!10%$&'()-  10%&'()- #10%$&'()-
10%$&'()- 10%$&'()- #10%$&'()-}WW4XnXXXQY|[:bU410   #10% &'()- @
#10%$&'()- !10%$&'()- !10%$&'()- f"10%$&'()- 3f#10%$&'()-QYY ZHZZZZ|[:bU410
L3#10%&'()- ,/10%$&'()- &-#10%$&'()- +S#10%$&'()- (y#10%/"&'()-
$z#10%"&'()-Z[[[[[[[[vU410  10%R$&'()- #10%R$&'()-10g#10g#10g#
4<M10%g#&'()-  Y7#10%$&'()-  L3#10%$&'()-[\\\_6`-a|[:vU410   y#10%R$&'()-%
y#10%R$&'()-% y#10%R$&'()-% #10%R$&'()-  f#10%R$&'()-
S"10%R$&'()--aoaaaaaaabvU410 #10%+$&'()- $10%+$&'()-10R$10R$10R$
L<10%R$&'()-  l:g#10%R$&'()- ,8"10%R$&'()-bCbbbbbc|[:vU410  @ 10%+$&'()-
&10%+$&'()- -10%+$&'()- -#10%+$&'()- #10%+$&'()-
"10%+$&'()-c,c2cAcDc]cc|[:vU410  yf&10%+$&'()- s$ 10%+$&'()-   10%+$&'()-
LZ 10%g"g&'()-- LZ 10%+$&'()-- LFm10%+$&'()-ccdWddde|[:vU410  2"10%+$&'()-
0#10%+$&'()- . 10%+$&'()- f,#10%+$&'()- `*S#10%+$&'()- Y(f#10%+$&'()-e
fffff#feffvU410 S#10%$&'()- z#10%$&'()- #10%$&'()-F10+$10+$10+$
P<10%+$&'()-  4#10%+$&'()- ffg]gZhhh{Z9vU410  -#10%$&'()- !10%$&'()-
#10%$&'()-!j>#10%&'()- M10%$&'()-  #10%$&'()-hhiiikkk%l|[:vU410
7"10%$&'()- y5"10%$&'()- 93#10%$&'()- '#10%$&'()-   z#10%"&'()- z#10%
&'()-%l4l9l:l;l<lJlllvU410 10%$&'()- #10%$&'()- $S10%$&'()-10X#10X#10X#
G<s10%X#&'()-  9 10%$&'()-lmTmmnTnn|[:vU410  y#10%$&'()- "10%$&'()-
F#10%$&'()- #10%$&'()- z#10%$&'()- `!10%$&'()-nn!o,ofooo|[:vU410
(S10%$&'()- `&l10%$&'()- $- 10%$&'()- "10%$&'()- Z"10%$&'()-
f#10%$&'()-oo3ptppp-q|[:vU410  ,5"10%$&'()- &3"10%$&'()- 0z#10%$&'()-
.#10%$&'()- ,S#10%$&'()- *`!10%$&'()--qoqtquqvqwqqqqvU410 10%+$&'()-
#10%"&'()- #10%+$&'()-10$10$10$ <10%$&'()-  7!10%$&'()-qq"r@rtr1szs|[:vU410
f#10%+$&'()- @#10%+$&'()- 910%+$&'()- s3Y10%+$&'()- ,10%+$&'()-
&10%+$&'()-zsssssst_?vU410
#10%+$&'()-#10%+$&'()-#10%+$&'()-#10%+$&'()-#10%+$&'()- ,#10%+$&'()-tt
t7tHtQtUtzZ:vU410
#10%+$&'()-#10%+$&'()-#10%+$&'()-#10%+$&'()-#10%+$&'()-)?U!#UtVtmt~ttttzZ:v
U410 #10%+$&'()-#10%+$&'()-#10%+$&'()-#10%+$&'()-#10%+$&'()-)?U!#ttttt
uDuyX7vU410  , 10%$&'()- *10%$&'()- &10%$&'()-
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