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SUBSTI TUTED | NDOLEALKANO C ACI DS 5

Background of | nventi on: The use of al dose reduct %s(gl_,éﬁr%@._mé ors
(ARI's) for thWO9/S0268  oqt nent  of diabetic conplications I

known. The 10 conplications arise fromelevated | evels of glucose in
tissues such as the nerve, kidney, retina and |lens that enters the

pol yol pathway and is coOnSEBSTEILUTRED: ONDOLEALKANORCIACIDS reduct ase.
Because sorbitol does not easily cross cell menbranes, it
accunul ates inside certain cells resulting in 15 changes in osnotic
pressure, alterations in the redox state of pyridine nucl eotides (i.e.
i ncreased NADH NAD[ err] ratio) and depleted intracellular | evel s

of nyoinositol. These bi ochem cal changes, which have been

| i nkedst o di abetic conplications, can be controlled by inhibitors
of aldose 20 reductase. The use of al dose reductase inhibitors

for the treatnent of di dkdsrcaimid |ofC IuvensifAs been extensively

reviewed, see: (a) Textbook of Diabetes, 2nd ed.; Pickup, J. C. and
W1lians, fhe (Bde. )of Bhaakue! Irednictaee, Dosivitor) BHE), £6) lkdeson,

E. 25 R; Lipinski, C. A and Sarges, R, Medicinal Research Reviews,
1988, 8 {Xdatmd®d- 8, dibbktibVObBklicitidMgloSe ReductRs@m. The
10 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 wvia aldose
'reductase. Because sorbitol does not easily cross cell
membianes, it accumulates inéide certain cells resulfing in
15 changes in osmotic pressure, alterations in the redox state of
pyridine nucleotides (i.e. increased NADH/NAD® ratio) and
depleted intracellular 1levels of myoinositol. These
biochemical changes, which have been 1linked to diabetic
complications, can be' controlled by inhibitors of aldose

20 .reductase.
The use of aldose reductase inhibitors for the treatment
of diabetic complications has beeﬁ extensively reviewed, see:
(a) Textbook of Diabetes, 2nd ed.; Pickup, J. C. and Williams,
G. (Eds.); Blackwell Science, Boston, MA 1997.; (b) Larson, E.
25 R.; Lipinski, C. A. and Sarges, R., Medicinal Research Reviews,

1988, & (2), 159-1%8; (c) Dvornik, D. Aldose Reductase



Inhibition. Porte, D. (ed), Bionedical Information Corp., New Yor Kk,

NY. M Graw H Il 1987; (d) Petrash, J. M, Tarle, I., Wl son, D K

Qui ocho. F. A Persgect ives in D abetes, Al dose Reduct ase Catal ysi s

and Crystal ofe I nsi ghts From Recent 5 Advances i FCEy#{aRI116 .
Structure and Funct i on, Diabetes, 1994, 43, 955; (e) Aotsuka, T.; Abe,
N. ; FukusMhﬁbiﬂﬁon.A?b’trzaWaD.N.(adﬂ, Biomedisdald anfdrmaBi 60" Qorps ,Mew Chem
Letters, 1997, 7, 1677, (f) T., Nagaki, Y.; Ishii, A, Konishi, Y.;

Yago, H, ¥wtlshiNY.S.Mec Graw RiukndegsN ; (dKapetfash K J. M. Methriehem,, 1997,
40, 684; (g) 10 Ashizawa, N.; Yoshida, M; Sugiyam, Y.; Akaike, N.;

Chbayashiwilson, ®. XAot@iileahol. F.ARe, pbks &H@H@QJ T DHabebdBé sUIdoss  JpN.
J. Pharmacol . 1997, 73, 133; (h) KadP Sharpless, N E.,

Mol ecul arkﬂlﬁfﬂmo|Gﬂ:)é.1y§983ana4c.r‘53ﬂalddz)apﬁ9'dor JnB.thts From iféd‘@ﬁf“ ta, J.
H ; Sharpless, N E., J. Med. Chem 1985, 28 (7), 15 841; (j) Hotta, N

Bi omeds Snm{d%th%zyﬂagg.Etr&ttﬁ%zand( ¥hnction MbidbeteB, ) 1694 SQiB E R -
Beyer, T. A ; Zenbrowski, W J. Al di nger, C. E.; Dee,

Si egel, Tossl ; (& NWtRhARA, . ;Habe, N.; Jruilbshinghem. -1%%imz§«4a 1198and( 1)
Dvornlk D. Croatica Chenica _ Acta 1996, 69 (2), 613.

Previ OUSWoer.%%C“mede%bQﬁse& meductRss. ndHHdst 01997 M0G! 1677 Cdf)se| y
related to the present invention include those si ght ed’ (a) US

Pat. No. 5.700L3ki, #. Pubshiiuted Repighhi ago) erago, Hdeééi@ﬁi VesS. useful
in the treatment of d| abetic compli‘cations,’ %

4, 868, 3010k,_{?ga%esq@s. aéyggd&roerr@dl ag-esMéd)r @;&_'quﬁ epﬁ; atéaqn (g)of

oxopht hal azi nyl acetic acid havi ng .

-2- 10 Ashizawa, N.; Yoshida, M.; Sugiyama, Y.; Akaike, N.; Ohbayashi,
8.; Aotsuka, T.; Abe, N.; Fukushima, K.; Matsuura, A, Jpn. J.
Pharmacol. 1997, 73, 133; (h) Kador, P. F.; Sharpless, N. E.,
Molécular Pharmacology, .1983, 24, 521; (I) Kador, P. F.;
Kinoshita, J. H.; Sharpless, N. E., J. Med. Chem 1885, 28 (7),

15 841; (j) Hotta, N., Biomed.. & Pharmacother. 1995, 5, 232; (k)
Mylar, B.; Larson, E. R.; Beyef, T. A.;. Zembrowski, W. J;;
Aldinger, C. E.; Dee, F. D.; Siegel; T. W.; Singleton, D. H.,
J. Med. Chem. 1991, 34, 108.; (1) Dvornik, D. C'roatica_ Chemica
Acta 1996, 69 (2), 813,

20 Previously described al-dose reductase inhibitors most
closely related to the present:_ invention_include those sighted
in: (a) U.8 Pat. No. 5,700,8i9: 2-Substituted b_eﬁzothiazole
derivatives useful in the treatment bf diabetic complications,

(b) U.8 Pat. No. 4,868,301: Processes and intermediates for the

25 preparation of oxophthalazinyl acetic acids having



benzot hi azol e or other heterocyclic side chains, (c) U S Pat. No.
5,330,997: 1Hindazol e-3-acetic acids as al dose reductase i nhibitors,
and (d) U S Pat. No. 5,236,945: 1Hindazole-3- ' aceti '

al.dose reduct™@&5%# bitors.  Although nmany 5 al dose red%gﬁ’%gg%ﬁ%

I nhi bitors have been extensively devel oped, none have denonstrated
suf fi ci entbenzothiazdle mprather dietgrocyclia rside citaimsut (S) gHi-Bi Sakt
undesirabl e side effects. Thus no al dose reductase inhibitors are
current |y Nwai%a3% 289 :appgitniadazole-3 fareicuiacd dagant 8ldese heedudtase
States; and consequently, 10 there is still a significant need for new,
ef fi caci ousnbibli tsaafsn and féHi Uabi At .f dfo.t he, 236MFent H- thddretlies 3 -
conpl i cati ons.

- 3- acetic acids as aldose reductase inhibitors. Although many

5 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,

10 there is still a significant need for new, efficacious and safe

medications for the treatment of diabetic complications.



Sunmary of the Invention: This invention provides conpounds that

I nteract with and I nhi bit al dose reductase. Thus, in a broad
aspect, the i nvention provides conpounds of Formula I: [err]

or phar maceuNaRSPA8 accept abl e salts thereof wherein RCTAISPATHS | .
al kyl ene group optionally substituted with [err] al kyl or nono- or
di substituted w th hal ogen, Spueéey afi \the]@nventidd:ioro or chl oro; Z

is a bond, 0, S, C(ONH or [err] alkylene optionally

substituted w Thigeinvemtiiorn ;provideR] epmpousdsyrhayeintexiaky| whaki agdl- 6
carbon atons, hal ogen, 2-, 3-, or 4-pyridyl, or phenyl, where the

phenyl or m}iﬁ.bﬂyl aldaosel&eductaset i onalthyussubs i taut entoadt haggedty t Bhee

groups sel ected from hal ogen, hydroxy, [err] alkoxy, [err]

al kyl, niinvention provida@ Béwpotind®E Fermdia (err] al kyl am no;

Rlerr], Rer], Rerr] and Rerr] are each independently hydr ogen,

hal ogen, nitro, or an alkyl group of 1§ cazr_-bo.n 20 atons (which

may be substituted with one or re ‘Ar hal ogens) ;
- 4- :

N\ Ry
Ry N oo
Rs A
~ Rg
I
or pharmaceutically acceptable salts thereof wherein
A is a C,-C, alkylene group optionally substituted with C,-C,
alkyl or moﬁo- or disubstituted with halogen, preferably
10 fluoro or chloro;
z is a bond, O, S, C(O)NH, or CIQC, alkylene optionally
substituted with C,-C, alkyl:;
R, is hjdfogen, alkyl having 1-6 carbon atoms, halogen, 2-, 3-,
or 4-pyridyl, or phenyl, where the phenyl or pyridyl is
.15 optionally substituted with up to three groups selected
from halogen, hydroxy, C,-C¢ alkoxy, C,-C; alkyl, nitro,
amino, or mono- or di (C,-C,)alkylamino;
R,, R,, R, and R, are each independently
hydrogen, halogen, nitro, or an alkyl group of 1-6 carbon
20 atome (which may be substituted with one or more

halogens) ;



OR[err], SRerr], S(ORerr], S(Of[err](Rerr])[err], CCONRerr])[err],
or N(R[err])[err] wherei n each Rlerr] is independently

hydr ogen, an a oup of 1- 6 carbon atons (

substituted w Pr?x ??gg ' nore hal ogens) or benzﬂ}l%'%yi
phenyl portion is optionally substituted W|th up to three
groups OR,, SRirnd%Mentq&)sé%éeut e8P BMRAal 088N N Rel ] wWHeBAIN [err]
al koxy, am no, and nono- or C err])al kyl am no; phen{ or
het eroaryl such ase3xch R3- 1§rl epAndiensiy| ydrggen,3.an alkyl group of gr
4-pyridyl, each of which phenyl or heteroaryl is 10 optlonally
substituted with 6 uparbon atene (Whigipsway be substitutede ydfdewmey or

sel ected from hal ogen, [err] alkyl, [err] al koxy, am no, and
mono- or di ([ er r ]l yhalnigens) or benzyhenwhgrehthe phenyhepyitisar tiison i s
optionally substituted with up to three groups independently

selected from 15 optlonallyhalmgmt,ltEAEed] atikll |, uper rjo al dureg agwoums and
nono- or di [err] al kylam no or a group of the formula

[err] : inddpereien?Qy selectddi Sram binalbged?,C o8y gekkylqor i€y ogen;
and each r is independently 2 or 3; Rlerr] is hydroxy or a
prodrug group; alkoxy eraninos haydr mgad: ¢xrdi (GQFeYlalkillamine; oshenyl
trifluoronethyl; and - 5-
or heterocaryl such as 2-, 3- or 4-imidazolyl or 2-, 3-
., or 4-pyridyl, each of which phenyl or heterocaryl is
10 -optionally substituted with wup to three groups
independently selected from halogen, C,-C, alkyl, C,-C;
alkoxy, amino, and mono- or di(C,-C,)alkylamino;
phenoxy where the phenyl portion is optionally substituted
with up to three groups independently selected from
15 halogen, C,-C, alkyl, C,-C; alkoxy, amino, and mono- or

di (C,-C;) alkylamino; or

. a group of the formula

/"J

(CHz)r
"\_LN~(CH2 r
where
20 J is a bond, CH,, oxygen, or nitrogen; and
each r is independently 2 or 3;

R¢ is hydroxy or a prodrug group;

R, is hydrogen, C,-C; alkyl, fluoro, or trifluoromethyl; and
-5-



Ar

conpounds of WOH&S82f% enti on i nhi bit al dose reduct ase..
reductase is critical to the production of high

represents aryl or heteroaryl, each of which is optionally
substituted with up to five groups. I n anot her aspect, the
i nvention provides nmethods for 5 preparing such conpounds.

The -
BCHESYTHe s e

| evel s of sorbitol

in

I ndi vi duaiis wepgresginkisetaeyl owhhetéooasrydf, each alfdeddchedscopsiomaldywsef ul
in preventing and/or treating 10 various conplications associated with
The sobspdtiatied with ap thefiveweroups.are therefore effective for

di abet es.
the treatnment of

to inhibit al dose reduct ase. * Thus, in another aspect,
i nvention provides methods 15 for treating and/or preventing chronic

conpl i cati ons IaSsanottherl aspecty t khdi alirtentisR! [grovides Nnelettody, o
exanpl e,

In stis | prepdidhgaspeht codgturiaavent i on provi des

t he

di abetic conplications as a result of their ability

»

di abetic cataracts, retinopathy, nephropathy, and neuropathy. .

phar maceuti cal

conposi tions containing conmpounds of Formula I.

-6-

10

15

The compounds of the invention inhibit aldose reductase.
Since aldose reductase 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 with diabetes. The compounds
of the invention are therefore effective for the treatment of
diabetic complications as a result of their ability to inhibit
aldose reductase.

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

In still another aspect, the invention provides

pharmaceutical compositions containing compounds of Formula I.



Det ai | ed Description of the Invention The nunbering systemfor the

conpounds of Formula | is as follows: [J[err] . As
not ed above, the invention provides novel substituted i.ndaol e al kanoi c
acids usef ulWP89®R68t i ng and/ or preventing conpl i cati d’ﬁgﬂ"a%w& at ed
with or arising fromelevated |evel s of glucose in individuals
suffering from di abet eRetpliled i ptd eficione represented by
Formul a | above. In corrpounds of Forrml al, the aryl and

het eroaryl groupie numberdpgespstean fimr Ahei nompolends of - Ropivelwy | I drsoap
optionally substituted with up to 5 groups I ndependent |y sel ected
from hal ogéallews al kyl group of 1-6 15 carbon atons (which may be
substituted with one or nore hal ogens), nitro, ORlerr], SR err],
S(ORerr], S(Of[err]Rerr] or N(R er wherein Rlerr] is
hydrogen, an alkyl group of 1-6 car b02at s whi ch may be
substituted with one or nore hal o&e , Qenzyl, wher e t he phenyl
portion is optionally substituted w 284 to three groups

I ndependent |y sel ected from hal og&; : alkyl, [err] alkoxy,
am no, and nono- or di([err] Rs A{err] al kyl am no, or the phenyl
group may be condensed with Rg

5 : 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
of glucose in individuals suffering from diabetes mellitus.-

10 Thesé compounds are represented by Formula I above.

In compounds of Formula I, the aryl and hetercaryl groups
represented by Ar include:

a phenyl group optiocnally substituted with up to 5 groups

independently selected from halogen, an alkyl group of 1-6

15 carbon atoms (which may be substituted with one or more
halogens), nitro, OR,, SR,, S{O)R,, S(O),R, or N(R,}, wherein

R, is hydrogen, an alkyl group of 1-6 carbon atoms (which

may be substituted with one or more halogens) or benzyl,

where the phenyl portion is optionally substituted with up
20 to three groups independently selected from halogen, C,-C,
alkyl, C,-C; alkoxy, amino, and mono- or di(C,-

C¢)alkylamino, or the phenyl group may be condensed with



benzo where the benzo is optionally substituted with one or two
of hal ogen, cyano, nitro, trifluoronethyl, per fl uoroet hyl ,
trifluoroacetyl, or [err] al kanoyl, hydroxy, [err] alkyl,
[err] al koxywo9pgee$ al kylt hi o, 5 trifl uoromet hoxy PCTNUS99/07116
trifluoronethylthio, [err]] [err alkylsulfinyl, [err]

al kyl sul fonyl ; benzo whé¥ed efHRC \Hdrize IsMRIPRE6ALLIY NGubBAtiGeaN@iBht bAgEN,
oxygen or sul fur, two nitrogens one of which nay be replaced by

oxygen or sul fe#, ewolhbge Mdloaeans epansf Wakehomytberlddromethyl] epl aced -
by oxygen or sulfur, said heterocyclic 5-nenbered ring

substituted byp@REl @rdethyl| Uor eri ERld¥dacek9l]] or  (c,-c[)@idandiky!l or
phenyl , or condensed wth benzo, or substituted by one of

pyridyl, furylh@drcs:ﬁ),enykcl-t@jlaglkyl, (c,-cPNemdxyQr bedze )Cuat:éyqr&ﬁhb?/

substituted by one of iodo, cyano, nitro, perfluoroethy

triflugroacet ytrifQiordm@thbxy, | er{ tRIdr3meYhyl @R Or two of«iLuoro,
chl oro, brono, hydroxy, [err] al kyl, [err] al koxy,

[err] alkylthig)alkylsulfidyll,§ |(¢OI@TRIRGXS1fony1; trifluoromethylthio,
[err] err]al kyl'sul i nyl, ® [errTal’kyl suf fonyl or trifluoronethyl,

f ] d
20 Al HefRrbbyol f %4 -t elreld E{EP%OH?&SH# | élf}‘(z)ér (';hng{lls:g@ﬁ,r %&g@ﬁoﬁg

one [err]al koxy, or one or, prefer

trifl uoroneth t - ai il PYET Qs v f r.thi enyl
. Yiu18ir ! NERS B!L{:'Qcégep%sssi %:ﬁie p%gy%lch ok l?? ! greg}a%%(?olr:%, y

optionally substituted I n the I on

bromo, [err]al kil Jxergdlf%yfo&; three nitro&egﬁs%n%?to%r Uy ch! ﬁlag-ggnbered

ring having one t0 three nitrogen , one or two” nitrogen

a ggflltaggégngypéymd%y oxygen or Bhill, &4l HiebeboG¥Fld G GBabesed 1ing

ring: substituted by one or two fluoro, chloro, (C,-
Cglalkyl. or phenyl, or _condenged with benzo, or
substituted by one of pyridyl, furyl or thienyl, said
phenyl or benzo optionally substituted by cne of iodo,
15 cyano, nitro, perfluoroethyl, trifluorocacetyl, or (C,-
C¢)alkanoyl, one or t'wo of fluoro, chloro, bromo, hydroxy,
(C,-C¢)alkyl, (C,-C,) alkoxy, : (¢,-C,) alkylthio,
trifluoromethoxy, trifluoromethylthio, (C,-
Cs)alkylsulfinyl, (C,-C)alkylsulfonyl or trifluoromethyl,
20 or two fluoro or two trifluoromethyl with one hydroxy or
one (Cl¥cs)aikoxy, or one or, preferably, two fluoro and
one trifluoromethyl, or three fluoro, said pyridyl, furyl
or thienyl opticnally substituted in the 3-position by

fluoro, chloro, bromo, (C,-Cc)alkyl or (C,-C,)alkoxy;



one or two [err]al kyl or phenyl, or condensed with 5 benzo, or

substituted by one of pyridyl, furyl or thienyl, . sai d phenyl or
benzo optional |y substituted by one of iodo T oor
trifluoromet hYPPHP®% or one or two of fluoro, chloro,: PCTUSRYIMS

[err]al kyl, T[err]alkoyl [err] alkylthio, [err] )

[ err] al kyl sulbeteypcyfbie | 6amRypbered onjng SAVIRGf PuSr &ifetHigee nifFrogen gn(d
said pyridyl, furyl or thienyl optionally substituted in the
3-position by fawems, ohl ons, of ctwd aikydgen fkomg and one OXYSPR]| &l koxy;
said benzo-condensed heterocyclic 5-nenbered or 6-nenbered

ri ngs optional | gukbst i sakddhetrendpycidrefompubered- ring substitwiedetyd or
6- menbered ring by one of fluoro, ‘chloro, brono, nethoxy, --
trifluoronmethylene or okweol &,0Fdilikydol exrc@idayded o t lromdensedberidd
aromati c group containing one or two nitrogen atons, with

t hi ophesme or benzo, omvsiubstitated wacneoptfi pyaidyl sfetyilt orethisnydne of
fluoro, 20 chl or o, br ono, trifluoronethyl, met hyl t hi o or
met hyl sul fi nyl ; said pheniylazel bpyzd dbptei ciallyi adbstituted by opei ofalddo
substituted by one of trifluoromethyl, trifluoronethylthio,

bromo, or or triflld:dnettlylthbiol Werobnél uer ewer ofhlfduero, chloro,
t hi enot hi ophene or thienofuran optionally substituted by one of

fluoro,  chlorprom®y (c{+cHbURyDNEIRYLC,) alkbkgnot(Ci oz Phkkylthio, (C,-
optionally substituted by one of chloro or
trifluoromethyl¢)alkylBapbihet hi azotsalrgnbhiexazn) &r Mrithuepenstryi azol e.
10 . and said pyridyl, furyl or thienyl optionally substituted
in the 3-position by. fluoro, chloro, (C,-C¢)alkyl or (C,-
C¢) alkoxy;
said Dbenzo-condensed heterocyclic - 5-membered - or 6-membered
rings optionally substituted in the heterocyclic 5-
15 ~ membered or 6-membered ring by one of fluoro, chloro,
bromo, methoxy, .- trifluoromethyl;
oxazole or thiazole condensed with a é6-membered aromatic group
containing one or two nitrogen atoms, with thiophene or
with furane, each optionally substituted by one of fluoro,
20 chloro, bromo, ~trifluoromethyl, methylthio or
methylsulfinyl;
imidazolopyridine or triazolopyridine optionally substituted by
one of trifluoromethyl, trifluoromethylthio, bromo, or

(C,-C,) alkoxy, or two of fluoro or chloro;



More specific conpounds of the invention are those of Formul a |
wherein Ar is optionally substituted benzot hi azol yl, benzoxazol yl ,

i soqui nol yl, benzot hi ophen-yl, benzofuran-yl or 10 benzi m dazolyl, or
substituted WOHS®SH| y| or indolyl. Q her nor.e specPCTYSVITPSUNds
are of Fornmula | those wherein Rerr] is trifluoronmethyl, Zis a
coval ent lthddnothiphesrid orRihlehofiwrdty dptiygnally subiadieacéd cdy Bheref-Rerr].
are i ndependently hydrogen, hal ogen, nore preferably brono or chloro,

Cerr]-Cerr] flbyto, phesiiboro bewzy| oxyifDiorchethyd:r] shikendtriargdl& err]

I s hydrogen or nethyl. - Preferred conpounds of the invention are
those wherein dptionally a cewsdtaitutednd, Uy errdnd s hyflr oX¢hld¥oi S or
optionally substituted benzot hi azol - 2-yl , benzot hi azol - 5-yl,

benzoi sot hi azotr8floromethylbgnzoxazol - 2-yl, 2- qui nol ylI , .2- qui noxal ylI ,
oxazol o[ 4,5- 20 Db]pyridine-2-yl, benzot hi ophen- 2-yl, benzof uran- 2-yl

or 5 th@ﬁhtﬁ&ﬁhf&iﬁﬁé dhﬁ@hEhaxazole, or thléﬁ&fﬁa%hiaﬁobépyrl(ﬁ ne2-yl,
i m dazo[ 1, 5-a] pyri di ne-2-yl, i ndol - 2- yI, or substituted

1, 2, 4- oxadi azol - 3-yl, 1, 2, 4- oxadlazol 5-yl, isothiazol-5-yl,
isothiazol-4 yl, 1, 3 4- oxadiazol 5-yl, 1,2,5-thiadiazol-3-yl, 25

oxazol - 2-yl, Méf’é aéﬂhczﬂl&: comBbundd| 3E0|t‘h‘é Yinvention &x& rtlhos"é €of
-10- i ndependently hydrogen, halogen, nore preferably

brond  or pormu1&ht OfRereirf a4 164 %aoagfr%%&%agaxueﬂio&h%%h yihere .
each phenyl portion is optionally substituted with [err] al kyI

hal ogen, b[eﬁ&&a%i"ﬁl?( » 1 504 1 arﬂeﬁ‘iogﬁl% ﬁr qienia%ﬁg]m- r.

al kylamno Rerr] " is hydrogen fluro or [err] alkyl R[errf i's

hydroggn 8end®hiddzolyl, or substituted oxadiazolyl or indolyl. Other
more specific compounds are of Formula I those wherein R, is
trifluoromethyl, Z is a covalent bond or CH,, R, is -hydroxy,
and each of R,-R;, are :i_.ndependently hydrogen, halég’en, more
preferably bromo or chloro, C,-C, alkyl, phenoxy, benzyloxy, or

15 (,-C, alkoxy, and R, is hydrogen or methyl.

Preferred compounds of the invention are those wherein 2
is a covalent bond, R, is hydroxy, Ar is optionally substituted
benzothiazol-2-y1, benzothiazol-~5-yl, benzoisothiazol-3-yl,
benzoxazol-2-yl, 2-quinolyl, 2-quinoxalyl, oxazolol[4,5-~

20 Dblpyridine-2-yl, benzothiophéen-2-y1, benzofuran-2-yl, or
thazolo[4,5-pyridine-2-vy, thieno[2,3-blpyridine2-yl,
imidazo({1l,5-alpyridine-2-yl, or indol-2-yl, or substituted
1,2,4-oxadiazol-3-y1, 1,2,4-oxadiazol-5-yl, isothiazol-5-yl,
isothiazol-4-yl, 1,3,4-oxadiazol-5-yl, 1,2,5-thiadiazol-3-yl,

25 oxazol-2-vy1, thiazol-2-yl, or thiazol-4-vyi, R,-R; are

-10-



O her preferred conpounds are those wherein the nethyl ene bridge

connecting the indolyl group with Ar is located al pha W th respect to
a nitrogen atomin Ar, e.g. wherein Ar is 10 benzoxazol -2-y

1,.2, 4- oxadi az B85 nent i oned above. Cther nore 3&32‘?%’?’8’“‘
conpounds of the invention are those wherein Z is a coval ent bond,
Rlerr] is himtependeRkEdyr | hydrdgair,ogbhalogen, wmories ppeferaily brbmd oer7
benzo-substituted benzot hi azol yl, benzoxazol yl, benzi m dazol yl,

benzot hi ophehilydro,bedz0f uazikyl, phendly, | hemtylgxyoroir phenyl behene heazhbl yl
substituted on benzo by one trifluoroacetyl or trifluoronethylthio, or
one or two gHerfjlluoportion cid obptidmially; bubsokyyted®t ikh nBtOpxwlkyl,
trifluoronethyl, trifluoromethoxy, trifluoromethylthio, -or one or,

pr ef er abl y, haloged,woc -cjoadkenryd, ohgdtoxy,) uainimet byl momo-t vax fdilona,-a,)t wo
20 trifluoromethyl wth one nethoxy, or three fluoro, or by 6,7-

benzo, and dhesamimer eir) onts of hylixdden, Endr& o' I, i, AY#yRgen andl ®Qr 8=
chloro, bronmo or nethyl, and one of R err] and R err] is hydrogen, or

chl or o, Qﬁlﬁiﬂbgen &2t Mgknyl. i sopropyl, nethoxy, nitro or
trifluoronethyl; or R3 and R4 is 5, 6-difluoro, R err] is hydrogen; 25

and those wher eignli. iftegRikoakbipsiin bind! elobeNaRlay Al methylene
-11- _ yl “or quinoxalyl and Rferr] and Rferr] are each chloro,
and Rierr] pSidge cdhidely YneBidddiyl group withUhkhelk MR-atsBeaibhs
conmpounds are t%ose wherein Zis a ‘coval ent bond, Rierr] is hydroxy,
Ar is optiopgldy §§?§égt%eq, PRYEOI G Ohn ey, £33.2 i3 eadydrogen,
and Rlerr] is mafhy ; thorée wherein Z isna coveﬁQ%nt bon ,l Rierr] is

~hydroxy,o RigdddoxaBci-bly@Ndr N 84 [d-oxadia2be- AT QB8R 1 ofiB4 Mdbvd | UOr o, bromo
or [err] alkyl, Rerr] is

Other more specific compounds of the invention are those

wherein 2 is a covalent bond, R; is hydroxy, R, is hydrogen, Ar
is optionally 4,5,6 or 7 benzo-substituted benzothiazolyl,
benzoxazolyl, benzimidazolyl, benzothiophenyl, benzofuranyl, or
15 indolyl, or Ar is 2-benzothiazolyl substituted on benzo by one
trifluorocacetyl or trifluoromethylthio, or one or two of £fluoro
chloro, bromo, hydroxy, methyl, methoxy, trifluoromethyl,
trifluoromethoxy, trifluorome;hylthio, or one or, preferably,
two fluoro and one trifluoromethyl, or two fluoro or two
20 trifluoromethyl with one methoxy, or three fluoro, or by 6,7-
benzo, and those wherein one of R, and R, is hydrogen, fluoro,
chloro, bromo or methyl, and one of R, and R; is hydrogen, oxr
chloro, bromo, methyl, isopropyl, methoxy, nitro or
trifluoromethyl;‘or R, and R, is 5, 6-difluoro, R, is hydrogen;

25 and those wherein Ar is optionally substituted benzothiazol-2-

-11-



hydrogen, and Ar is optionally 4,5,6 or 7 benzosubstituted

benzot hi azol yl -2-trifl uoronet hyl, benzoxazol yl -2- 10
trifluoronmethyl, benzim dazolyl-2-trifluoronmethyl, benzofuran-
2-trifl uor on®Ma8p5026Benzof uran- 3-tri fl uoronet hyl, benzot hi ofe®NS99/07116
2-trifluoronethyl, benzothi ophen-3-trifluoronethyl, indolyl-2-

trifluoromdt hyt, quinoxalyindahd| R3- andf IRjorareetéyd chborb, taeEer, is
wherein Zis CH2, Rerr] is hydroxy, Ar is optionally substituted 15
benzot hi azgidrdggh, or tehiqQt.hi azol - 5-yl , benzoi sot hi azol - 3-yl,
benzoxazol - 2-yl, 2- qui nol yI 2- qui noxal yl , oxazol o[ 4, 5-

b] pyri di ne- 2- yFurther Ofiore sgdviFiel ebfpbulddydrtdlidiosd- wherein 2ris a
substitut ed 1,2,4-  oxadiazol 3-yl, 1, 2, 4- oxadi azol - 5-yl,

i sot hi azolcovalknt | 3n@i, 22Q| 4id/| hydréxy,; OXediaz obpbidHalll, Zsdbstitbted

t hi adi azol -3-yl, oxazol-2-yl, thiazol-2-yl, or thiazol-4-yl, and
Rlerr] 5 RienzbtBgzdl &-hll, 2 iaddengn et InydPsdeAdeandC ¥ 068, nldch@i?.
brono, [err] alkyl, or trifluoronethyl, and Rlerr] is hyarogen.

Cener al |y tnBker whetdid e i3PQC b8 16RFMUHHIS RIESE IHYMRExPPONE RS and R,
hydrogen, hal ogen, preferably chloro or fluofo, [err] aflkyl’, "or 25°phenyl

optional | g gubglitdgderd WehioMb!h siRot8, t oI 8HPE,-C, alkyl, R, is .
-12- _ | ndependent |y selecfed from hal ogen, [err] alkyl, [err]
al koxy,  phyar8gbRO: aBAd APNPs Yprdbhhely] habky! QF NP. penfibliaiedeBher Il
groups are hydrogen and nethyl. Preferred conpounds of the

I nvent i on geBghdfaidRe 208eE B uorelnyl Formul a | 1S syBRkdtdcAgaRgeny!
|.e., conmpounds o For mul a : rr]

10 trifluoromethyl, benzimidazolyl-2-trifluoromethyl, benzofuran-
2-trifluoromethyl, benzofuran-3-trifluoromethyl, benzothiophen-
2-trifluoromethyl, benzothiophen-3-trifluoromethyl, indolyl-2-
trifluoromethyl, or = indolyl-3-trifluoromethyl; and those

wherein Z is CH,, R, is hydroxy, Ar is optionally substituted

15 benzothiazol-2-yl, benzothiazol-5-y1, benzoisothiazol-3-yl,

‘benzoxazol-2-yl, 2-quinolyl, - 2-quinoxalyl, oxazolo{4,5-
blpyridine-2-yl, or thiazolo{4,5-b}pyridine-2-yl, oxr
substituted 1,2,4- oxadiazol3-yl, 1,2,4-oxadiazol-5-yl1,

isothiazol-5-yl, isothiazol4-yl, 1,3,4-oxadiazol-5-yl, 1,2,5-

20 thiadiazol-3-yl, oxazol-2-yl, thiazol-2-yl, or thiazol-4-yl,

and R;, R, and R, are independently hydrogen, chloro, £fluoro,
bromo, C,-C, alkyl, or trifluoromethyl, and R, is hydrogen. -

Generally, R, in the specific compounds described above is

hydrogen, halogen, preferably chloro or fluoro, C,-C, alkyl, or

25 phenyl optionally substituted with with up to three groups

-12-



I wherein 10 Ais a [err] al kylene group optionally substituted with

[err] al kyl ; .Zis a bond, or [err] al kylene optionally
substituted with [err] S al kyl ; Rlerr}is hydrogfen er r]r

al kyl, chl or oWOiP/8%68 f| uoro, or 15 trifluoronethyl; PCTUSHRALG |
hydrogen, [err] alkyl, fluoro, or phenyl optionally

subst i t ut edndepéndgnitky t delestpdofpom hddpgadent]-C,salkyl edC,-C, alkoxy,r om
hal ogen, [err] alkyl, [err] al koxy, am no, and nono- or di [err]
al kyl am noamif6, Raedr Imongf-eraq ,diR&Qrc]) adhgtlBhine] aPerefarhed nBepercips |y
hydr ogen, hal ogen, an al kyl group of 1-6 carbon atons (whi ch
may be subsiret by ddogen harahaeshydor e hal ogens), :

- 13- nitro, ORerr], SRerr], S(ORerr],

S(O[err] N(R erpkeferrdd cdifgduds] @ |oHeerinjvention include those where
N(Rerr])[err], wherein each R err] is independently hydrogen, an
al kyl gsouprofid- Fogmuban mt 085 siblsiccButdd PRenyl, i.e., compehindsutefl Wi th

one or nore hal ogens) or benzyl, 5 where the phenyl portion is
optional | y roshalthat vt ed with up to three groups independently
selected from hal ogen, [err] alkyl, [err] al koxy, am no, and

nono- or

II

wherein
10 A is a C,-C, alkylene group optionally substituted with C,-C,
alkyl;

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

R, 1is hydrogen, C,-C¢ alkyl, chloro, bromo, fluoro, or

15 trifluoromethyl;

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

20 R,, R;, R, and R; are each independently
hydrogen, halogen, an alkyl group of 1-6 carbon atoms

(which may be substituted with one or more halogens),

-13-~



di [err] al kyl am no; phenyl or heteroaryl such as 2-, 3- or

4-im dazolyl or 2-, 10 3-, or 4-pyridyl, each of which phenyl or
het er oar yl is optionally substituted with up to three groups -
i ndependent | WOsI58¥8ed from hal ogen, [err] alkyl, [err] PCT/US99/07116
al koxy, am no, and nono- or di([err])alkylam no; phenoxy mhere t he
phenyl portion is wpidnaldry, Suba,it B@IR, 15 5(0),N(R,) M tO(GIN R £,
groups independently selected from halogen [err] al yI [err]_
al koxy, am no, andy(mDg9, wHerein each R, ﬁ(ixﬂép]ehaéhyiﬁnhmog% a
group of the formula [err] 20 wher e _ IS a bond
gH[err], oxygen, OA1IQ}1 ' QERMp aBd 1-6 cajﬁaonea%lﬂoﬁlsl S(wmftqgfmag;?thﬂé 2, or

; err

hydrogen, an al koxyudta4eell lwftiCapREN A Ofidre Oha16hénd) Mo®r 'denzyl,
where Merr] is a cation formng a pharmaceutically acceptable

sal t; and R eisdre RERE" Ipnedd Hieibnares | BfeRanden! | yabydianen

quorlne chl ori ne, brom ne, trifluoronethyl or nitro.

QO her preferred CQ@&P“% eb tt'i‘&ele“‘é%hbgn1?1&Sp££k§§xﬁ:1%e§£ected fromN 1S &
substituted benzot hi azole, i.e., compounds of

halogen, C,-C, alkyl, C,-C, alkoxy, amino, and mono- or
di (C,-C,) alkylamino;
phenyl or hetercaryl such as 2-, 3- or 4-imidazolyl or 2-,
10 3-, or 4—pyridyl, each of which phenyl or heteroaryl
is optionally. substituted with up to three groups
independently selected from halogen, C,-C, alkyl, C,-C,
alkoxy, amino, and mono- or di(C,-C)alkylamino;
phenoxy where the phenyl portion is optionally substituted
.15 with up to three groups independently selected from
halogen, C,-C; alkyl, C,-C, alkoxy, amino, and mono- or
di (C,-C;lalkylamino; or

a group of the formula

//’—‘J

(CHz)r

~\1N~(CH2 ‘

20 where
~J is a bond, CH,, oxygen, or nitrogen; and

each r is independently 2, or 3;

-14-



Formula 111: [err] wher ein Ais a [err] alkylene group

optionally substituted with Cl-C2 alkyl; 15 Z is a bond, or [err]
al kyl ene optionally substituted with Cl-C2 “ial kyl Ry[ err] is
hydrogen, [eVPP¥S®6&y|  chloro, brono, fluoro, or PCT/US99/07116
trifluoronethyl; Rlerr] is hydrogen, [err] al kyl, halogen, preferably

chloro or R20is hydfé¢gen,o,amrabimny|gxmpin orfal 146 seaxhan @tamsw ofF WidM up to
three groups independently sel ected from hal ogen, [err]
alkyl,. [err] wvhéoxW iandncatiemdommimg- a pharmifeutilcally acceptilgrer |

al kyl am no; Rlerr], Rerr], Rerr] and R err] are each independently
hydr ogen, hal ogealt arand al kyl group of 1-6 carbon atons (which may
be substituted 5 with one or nore halogens), nitro, ORerr],
SRlerr], 8ORerand R,, are indepetiipatlyNoy@nogdn),| diluprite) bhRpeindg,)[err]
or N(Rerr])[err]2, wherein each Rerr] is i ndependent |y
hydr oges, an al kybm{ieourrdflhofonatihyh ¢a qritro. (whi ch may be
substituted with one or nore hal ogens) or benzyl, where the
phenyl portion is optionally substituted 10 with up to three

groups independently selected from
Other preferred compounds of the invention are those where

Ar is a substituted benzothiazole, i.e., compounds of

Formula III:

R3
R4 RZ R11 R
12
Ra N
R
05 N / Z’(S Ria
}L‘A/ R1 R14
10 _ R
III

wherein
A is a C,-C, alkylene group optionally substituted with C,-C,
alkyl;
15 Z is a bond, or C,-C, alkylene optionally substituted with C,-C,
alkyl;
R, 1s hydrogen, C,-C, alkyl, chloro, bromo, fluoro, or
trifluoromethyl;
'R, is hydrogen, C,-C, alkyl, halogen, preferably chloro or
20 fluoro, or phenyl optionally substituted with with up to

three groups independently selected from halogen, C,-C,
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hal ogen, [err] alkyl, [err] al koxy, amno, and nono- or

[err]

al kyl am no; phenyl or heteroaryl such as 2-, 3- or

4-im dazolyl or 2-, 3-, or 4-pyridyl, each of which phen
het eroaryl WO 99/50268 is optionally substituted wth up PCT@SIV4TIKSe
groups I ndependent|ly sel ected from hal ogen, [err] alkyl,

al koxy, amino, sangijonoe, -@F dalRéky Al KM@AbNO; and  mond*henexy \mce—

phenyl

portion is optionally substituted W th uptothre

groups i ndependgnhliySahigid;ed from 20 hal ogen, [err] alkyl,
al koxy, am no, and nono- or di [err] al kyl am no; or

group
- 16-

of tRg QM aahery] are each 1nde%H t_Qy hydrogen, halogen, an
is a bond [err], oxygen, or nitrogen,;

each r is '”deQQQQQ”%F up Qf B-6 carbd@ﬁak%mQY@ﬁEQBh da¥f e Bub8¥Yrut¥d
e

-err]Merr] where

rr] is a cation formng a

phar macgut i cal '&it@ﬁcgﬁéabch £ fidkrk ens), R 8{tdo, RORL] srR ersr(b)ﬂ,nd

Rl err]

[err]

trifl uororrethyl

are independently hydrogen, halogen, nitro,

al kyl, E{(‘?f) %!]Zﬁl Kooy n (REf F | ol W{R& hwfheref,n each R, .is

dronet’hoxy,? [err] ‘a

al kyl sul fonyl . rﬁegr ent]a} Wz%ﬁhr egh G ugds, fofolr-r@“cgriabllz atdifs

Rlerr],

R[err]

erf] substitdent I n conbi nati on,

L;g;gi;”t - ?Fgr?ﬁ% Ex;r?rt,ayc%%n%ubstitﬂ{ie&.' Mifr GRE.8F hiPe Ohaidd@is) &b

benzyl, where the phenyl portion is optionally substituted

.10 with up to three groups independently selected £from

di

-

yl or-

[err]

t he

e -

[err]
a

and

[err] ~

| or o,

halogen, C,-C, alkyl, (,-C;, alkoxy, amino, and mono- or -

di (C,-C;)alkylamino;
phenyl or heteroaryl such as 2-, 3- or 4-imidazolyl or 2-,
3-, or 4-pyridyl, each of which phenyl or heteroaryl
15 is optionally substituted with up to three groups
independently selected from halogen, C,-C; alkyl, C,-C;
alkoxy, amino, and mono- or 4i(C,-C,)alkylamino;
phenoxy where the phenyl portion is optionally substituted
with up to three groups independently selected from
20 halogen, C,-C; alkyl, C,-C. alkoxy, amino, and mono- orx
di(C,-C¢)alkylamino; or
a group of the formula
/\J
(cHa) )
‘-\_L ~(CH

where
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([err])al koxy, or trifluoronethyl, or two fluoro or two nethyl W th
one hydroxy or one ([err])al koxy, or one or, preferably, two fluoro

and one th or three fluoro groups. 15 :Particul rred
Rlerr], R[erW}/”b’sﬂf%rr] and R[err] substituents are, ﬁa‘#}]ﬂéﬁ%ﬁgm ly,
fluorine, chlorine, nitro, and trifluoronethyl In preferred
conpounds of For Fultsal Pongd GHzp , ORygan, or %FE?%‘F%bIa;Pdrret hyl ene, methyl ene
substituted with a rret hyl group, or eth Iene 20 Preferred
conpounds accor diedght & Forrdepandeadye2i ¢l those wherein R err]
is fluorine, Rlerr] is hydrogen and Rlerr] is bronlne or those wherein
Rlerr] andRe[ der | hedeosgdr Egehs abk@x ereT -9 M twhpre M is a ¢REiQhred
conmpounds of Fornula Il above are thosewherein t he benzot hi azol e

noi ety i s subst formbng @ tthaymeceutieelly ascepe8blersalfyie@ndf fluoro, one or
two of chloro, or at |east one trifluoronethyl group. Mre
preferré&d (Renp@d{}dé%ofarﬁbrﬁ'fm@re |independestiyobydydunne Aalogani hyltre,
Rlerr] is hydrogen or nethyl, Zis a bond, and R err] is hydroxy or
[err] al koxy. hydroxy, S;-iqsl mdkylpr eCerG.ed aéknqmund@,-(ﬁ.—, Fedkylehio, are

t hose 5 wherein Rerr], Rerr] and Rerr] are fluorines and Rerr] is
hydr ogen. O her trifluoooreghydf,erorddloompoetitsxyof FeCmalkylBudfinyhoser wher e

Rlerr] is met hyl or hydrogen, Z is nethylene or, nore preferably, a
bond, A i scCHE alkylsuiforyl.Clerr] al kyl ene, - preferably nethyl ene,
Rlerr] is met hyl or hydrogen, and R err], Rerr] and Rerr] are

. hal ogens or Cl-€8 piefesl&d| comghinds afheForimia ECEf eth€dRLOMQURESamd
Formula Il are those where R err] is nmethyl or hydrogen, Z is
met hyl epe ®;, sibs€ituentd)r direrodfibinadidnNdregrdsenCHoner of] Bibkoprcfass r]
al kylene, Rerr] is methyl or hydrogen, and Rlerr], Rerr] and R err]

are fluori res mirreh ehenes. two of fluoro, chloro, hydroxy, (C,-C.)alkyl,
(C,-C¢) 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 wmethyl, or three fluoro groups.

15 Particularly preferred R,, R,, R, and R, substituents ' are,
independently, fluori.es, chlorine, nitro, and trifluoromethyl.

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

20 Preferred compounds according to Formula II above include
those wherein R; is fluorine, R, is hydrogen and R,, is bromine
or those wherein R, and R,, are hydrogens and R, is nitro.

Preferred compounds of Formula III above are thosewherein
the benzothiazole moiety is substituted with nitro, one, two,

25 or three of fluoro, one or two of chloro, or at least one
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Particularly preferred conpounds of Formula | are those 15 where Rerr]
and R err] are independently hydrogen, [err] alkyl, [err] al koxy, or

hal ogen, and R err] is nmethyl or hydrogen, Z is a bond, Ais '
met hyl ene, niMOPPIS0268bst i t ut ed et hyl ene, or ethyl ene, R er PFT/USI90711§ net hyl .
or hydrogen, and Rerr], Rerr] and Rlerr] are fluorines or

chl ori nestrifpuoromethyl dgtoept er Motermorieyrgdooptipderds exf FoxpudayIThat is
converted in vivo into the active conpound of formula |I wherein Rerr]
is hydr oxy.resubhsgrmspse & elgganethylene kriywisi hythegen tomamethyl, Endésude
ester formng groups, to forman ester prodrug, such as 25 benzyloxy,

di [err] al kghdyr arokiRyyiexdyydroxyaoet Gy0gedlidxy .

pi val oyl oxymet hyl , pht hal i doyl , ethoxycarbonyloxyethyl 5-
nmet hyl - 2- oxo- 1$'Bilil' Ooxore 4pyéferremat hydmpoundan@df Fofrjfnaila] )l:al la@ey those
optionally substituted by N-norpholino and am de-form ng groups such

as di per wheatky Ry 'R, ardd & craredfpuotings GnalRs, iBChydtogerh lOyHesxy,
[err] al koxy, and (JQerr]Merr] where Merr] represents a cation.

Preferredmogei prafepted deofsslinds JOIFRGNulE IINGhrRMENYseMwhere RQ Bigr
cations include nmagnesi um and cal cium Further preferred prodrug grops -

i ncl ude OpethyM & fﬁyd&h:@éﬁ Mzeis |mdthydedevet prtoapirefesalsly, a boad,
magnesi um or cal ci um In certain situations, compounds of Fornula

| may conhaiis CHF o€ cqr I €, aSINYIRIne, C pﬁﬂé&ﬁb&?oﬁ@thﬁ'meﬁ@ﬁt R} hes
conpounds can exist in different stereoisoneric forns. These

conpoundsmgéhyl or B§drbéngxan®l R, ,r RELTBIESR QI a8t hadbgensiCot Ve, fQr ns.
In these situations, the si ngTe enantioners, i.e., optlcally active
15 feonmsalkpn. bes@ﬂ!lald%ﬁérbhioﬁé)ﬁﬂéfe&&ﬁdsa&ﬁﬂﬂﬁid% QF PY¥rim@SOITulri ake
those where R, is methyl or hydrogen, Z is methylene or, more
preferably, a bond, A is CHF or C, or C, alkylene, R, is methyl
or hydrogen, and R,,, R,, and R,, are fluorines or chlorines.
Particularly preferred compounds of Formula I are those
15 where R, and R, are independently hydrogen, C,-C, alkyl, C,-C,
alkoxy, or halogen, and R, is methyl or hydrogen, Z is a bond,
A is methylene, methyl substituted methylene, or ethylene, R,

is methyl or hydrogen, and R,,, R, and R,, are fluorines or

chlorines.

20
The term ‘"prodrug group” denotes a moiety that is
converted in vivo into the active compound of formula I wherein
R, is hydroxy. Such groups are generally known in the art -and
i;xclude ester forming groups, to form an ester prodrug, such as
25 Dbenzyloxy, di (C,~C,) alkylaminocethyloxy, acetoxymethyl,
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of the racemates. Resolution of the racemates can be
acconpl i shed, for exanple, by conventional nethods such as

crystallization in the presence of a resolving agent, or

chr omat ogr aphyYO%8926%), for exanple a chiral HPLC col um. 2dCT/US9/07116
Represent ati ve conpounds of the present invention include t he

phar maceut Ptedlgylorymgshabdl e nihaliddawl i i osthorvearbasyloxyethphpoudds
where R err] includes basic nitrogen atom i.e, an al kyl am no or

mor phol i nomgtlyh-2-dxp-addi-dionel 14-ylhe caresbyid angr pr -G adtkantye
invention is obtained as an acid addition 25 salt, the free base can be
obt ai ned bgpbiendlingubstitutedrnbwfN-morpholino and amide-forming groups - 19-
the acid salt. Conversely, if the product is a free base, an addi tion
salt, partsuchaabyda (phd;hadaitamiaol.y freferableprodrugdareumn atltudenay be
produced by dissolving the free base in a sui t abl e organi ¢ sol vent and
treati ng thpdseakyfi op-Qy talkary, 5aadi @'Mi nwlsesordfantepreisiehceory et icmal
procedures for preparing acid addition salts from base conpounds.

Non-t oxi c ppefepeedit icagionsl tindludeudeodlni,s pbtagsiiamsuahd ammasium.

hydr ochl ori c, phosphoric, hydrobromc, sulfuric, sulfinic, formc,

t ol uenesul benét, caEidNanelta8i vagrddiunt anBeB8aDttum. 1@ureheti grefieided i C,
mal ei ¢, hydroi odi c, al kanoic such as aceti c, HOOC- (CH[ err] ) n- ACOOH

where n i SpPodrugNgrépee inddide ONIN-{BEEE M isPhaBNREPekt Codtriasesuwddi tion
salts include salts of bases such as sodium potassium cal cium

amoni um  agdmidngedidee or EBREEum. skilled in the art will recognize a
wi de variety of non-toxic 15 pharnaceutically acceptable addition salts.
As usggl  heretm, cedthfin di®uEEioRs Pedsmidind@ob¥! For#ith I may contain
one or more asymmetric carbon atoms, so that the compounds can
exist in &ifferent stereoisomeric forms. These compounds can
be, for example, racemates or optically active forms. In these
situations, the single enantiomers, i.e., optically  active

15 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 resolving agent, or
chromatography, using, for example a chiral HPLC column.

20 Representative compounds of the present invention include
the pharmaceutically acceptable acid addition salts of
compounds where R, includes basic nitrogen atom, i.e, an
alkylamino or morpholino group. 1In addition, if the compound

or prodrug of the invention is obtained as an acid addition

25 salt, the free base can be obtained by basifying a solution of
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benzot hi azol - 2-yl are synonynous. Representative groups of the

formula [err] 20 include those where J is oxygen and each r is 2

(mor phol i nyl), J is nitrogen and each r is 2 (piperazinyl) or oner is
2 and t NOWSBEB 3 (honopi perazinyl), or J is CH2 and &#§TIUSPI/A78162
(piperidinyl) or oner is 2 and the other 3 (honopiperidinyl).

- 20- the acid d@lef er Cedvenselips ifofthel produbor hall @& frsee bawer,plal i nyl

and pi perazi nyl . - The heterocyclic 5-nenbered ring having one

to three additdiohr ogabtat opErtindadlywhiachphaymdeuteghdted dycapte@de or 5
sul fur includes imdazolyl, oxazolyl, thiazolyl, pyrazolyl,

oxadi azol ydddifthioadeaxo| yhay dedpikbdaced Wy dissolving thee flhet b/ Gn &
6- nenbered ring having one to three nitrogen atonms, or one or two

nitrogen ahftabled cryandey gfslvent and StbéatirgiCthelesolut far Nylith pwhi m dyl,
pyridazinyl, oxazinyl and 10 triazinyl. The heterocyclic ring

may be sconggids ed nviakbokaaiee Seith Honventi68dll grdt@dused! £8€ heeblringo
nei ghbori ng carbon atons to forma phenyl group. Such

benzohet erRGladeitios sEMHEroht Babebdnpobnds. €ither through the .
het erocyclic group or through the benzo 15 group of the benzoheterocyclic *

ring.  Specif nonWbeket ifdnceut icdBIAIUE ¢httuad Id¥tsl 8f soMUlenRRE W th
a benzo i ncl ude
as hydrochloric, phosphoric, hydrobromic, sulfuric, sulfinic,
formic, toluenesulfonic, methanesulfonic, nitric, benzoic,
10 citric, tartaric, maleic, hydroiodic, alkanoic such as acetic,
HOOC- (CH,)n-ACOOH where n is 0-4, and the 1like. 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
15 pharmaceutically acceptable addition salts. -
As used |Therein, the terms  2-benzothiazolyl and

benzothiazol-2-yl are synonymous.,

Representative groups of the formula

/’”‘J

(C|']‘2)r
N~ (CH,Y
20 include those where J is oxygen and each r is 2 (morpholinyl),
J is nitrogen and each r is 2 (piperazinyl) or one r is 2 and
the other 3 (homopiperazinyl), or J is CH, and each r is 2

{(piperidinyl) or one r is 2 and the other 3 (homopiperidinyl).
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benzoxazol yl , qui nazolin-2-yl, 2-benzim dazolyl, quinazolin-4- yl and

benzot hi azol yl . The oxazole or thiazole condensed with a 6 nmenber ed
aromati c group containing one or two nitrogen 20 “atoms i ngcl

posi ti onal O3P8 such as oxazol of 4, 5- b]pyrldlnéKﬁ' 9m7us

t hi azol o[ 4; 5- b] pyri di ne-2-yl, oxazol o[ 4, 5- c] pyridine-2-yl,

t hi azol o[ 4PEefépyed di aroupy| , of ox&hdbo| Formula asc]epyrmmk@lznyﬂ and

t hi azol o[ 5, 4- b] pyri di ne-2-yl, oxazol o[ 5, 4- c] pyridine-2-yl, and

t hi azol o[ s5pépetazinyli ne-2-yl. 25 : -21-
The foll ow ng conmpounds of the invention are provided to gi ve the

reader an underBhandietgrotythic cGpembdsedncomgasbaving ongy the tihmeenti on:
5 3-(4,5,7-trifluorobenzothi azol -2-yl)nethyl -i ndol e-N-acetic acid
5- chl or o- 3nitdoden- atbimbyoromeenzht Whaeh| mdyy|Hereréplacediobe- Mxygen cacetic

acid 2-met hyl -3- (4,5, 7-trifl uorobenzot hi azol - 2-yl ) met hyl -i ndol e- N-
acetic BcCi dulfi@r includes imidazolyl, oxazolyl, thiazolyl, pyrazolyl,
5-met hyl -3-(4,5,7-trifl uorobenzot hi azol - 2-yl ) net hyl -i ndol e- N- acetic
acid éxadiaydlyl ( AHiadibeblylpraenzdkloaydl - 2-yl ) met hyl -i ndol e- N-

gf’ﬁﬁl gr g?l?,?( 4, STHe t HetleiocgBENE OtdvindiPerddy | ifRf hjhvinglolare\ tolSthaset i C
acid 5- benzyl oxy-3-(4,5, 7-trifl uorobenzot hi azol - 2-yl ) met hyl -i ndol e-
N-acetic agliflrogen atoms, or one or two nitrogen atoms and one oxygen or
sulfur includes triazinyl, pyrimidyl, pyridazinyl, oxazinyl and
10 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 2
either through the heterocyclic group or through the benzo
15 group of the benzoheterocyclic ring. specific wherein said
heterocyclic ring is . condensed with a benzo include
benzoxazolyl, gquinazolin-2-yl, 2-benzimidazolyl, quinazeolin-4-
yl and benzothiazolyl. The oxazole or thiazole condensed with
a 6-membered aromatic group containing one or two nitrogen
20 atoms include ©positional isomers such as oxazolol[4,5-
blpyridine-2-yl, thiazolo[4,5-blpyridine-2-y1, oxazolo(4,5-
clpyridine-2-yl, thiazolo(4,5-clpyridine-2-yl, oxazolo(5,4-
blpyridine-2-y1, thiazolo(5,4-blpyridine-2-y1, o.xazolo [5,4-
clpyridine-2-yl, and thiazolo(5,4-clpyridine-2-yl.

25
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6-fluoro-3-(4,5,7-trifluorobenzothi azol - 2-yl ) net hyl -i ndol e- N- acetic
acid 20 5-fluoro-3-(4,5,7-trifluorobenzothiazol-2-yl)nethyl-indole-N
acetic acid _ _

6- met hyl - 3- (WO%9/5026% i f | uor obenzot hi azol - 2-yl ) met hyl - i ndol ePEFAUSIN7HGCet | C

acid 3 -nmethyl (4,5, 7-trifluorobenzothiazol-2-yl) nethyl-indole-N2
25 propioni c aThe following compounds of the invention a@?-provided to
3-nmethyl (4,5, 7-trifluorobenzot hi azol -2-yl ) met hyl -i ndol e-N- 3 pr opi oni ¢
acid . giveSthei freadepmahhyhenstdrdiagolof2 the) rebyhnds) deioomijaseedi C
acid 5 5-nmethyl-3-(5-trifluoronethyl benzot hi azol -2-yl ) net hyl -i ndol e- N-
acetic aciby the idwvdrkivd:r ophenyl ) net hyl -i ndol e-N-acetic Acid 10

The above conpounds, further described in the Exanpl es and ot her
description of the invention below, are illustrative but are not neant
tolimt in any way the scope of the contenpl ated conpounds accordi ng

t o t hespr @sqal si nveri fldidbrobenzothiazolRe -¢RRetinAS- igllole R fdetier alia | nay
be admi nistered 15 orally, topically, parenterally, by inhalation or spray

or I Cthl bol 3 (0,39ge te ELubriiaHzatheago L-aayal) hieBBy TOMERe-qRal
non-t oxi ¢ pharmaceutically acceptable carriers, adjuvants and

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

10 5-methyl-3-{4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-
acetic acid
7-methyl-3-(4,5,7-triflucrobenzothiazol-2-yl)methyl-indole-N-.
acetic acid
6-chloro-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl -indole-N-

15 - ‘acetic acid
5-benzyloxy-3-(4,5,7-trifluorocbenzothiazol-2-yl)methyl-indole- .
N-acetic acid .
6-fluoro-3-(4,5,7-triflucrobenzothiazol-2-yl)methyl-indole-N-
acetic acid

20 5-fluoro-3-(4,5,7-trifluocrobenzothiazol-2-yl)methyl-indole-N-
acetic acid
6-methyl-3- (4,5, 7-trifluorobenzothiazol-2-yl)methyl-indole-N-

_ acetic acid

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

25 propiocnic acid
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vehi cl es. The term parenteral as wused herein includes

subcut aneous i nj ections, i ntravenous, i ntramuscul ar, 20
intrasternal injection or infusion techniques. I'n addition there is
provi ded a phWOP8ERAGi cal fornul ation comprising a - congStHE*¥ W ener al
Formula | and a pharnmaceutically acceptable carrier. One or nore

conpounds -mgshyddl, Fo7 riutif Yuopghehrothiazqir@sedd methyd -ipdeder-dtdon  with
one or nore non-toxic 25 pharnaceutically acceptable carriers and/or
di l uents amfopionic acid ' -23-

adjuvants and if desired other active ingredients. The

phar maceut idl5-¢torfdsoronethyddenzonhhgzebrqii detbyl gomdols-N-acetfor nul a |
may be in a formsuitable for oral use, for exanple, as tablets,
troches, | aegdmges, aqueous or oily suspensions, 5 di spersi bl e powders or
granul es, enulsion, hard or soft capsul es, or syrups or elixirs.
Conposi i or&-netheidad (§ orriflaiorome t hpybérzgleipaodd 2 -yl ) memgdr-dndgléeeNany
met hod known to the art for the manufacture of phar maceut i cal
conposi ti onscetyid agdld conpositions may contain 10 one or nore agents
selected fromthe group consisting of sweet eni ng agents, flavoring
agent s, col3r(angidgephénglnethyl -Rha6ke VNgeagenhgitin order to provide
pharmaceutical ly el egant and pal atable preparations. Tabl et s
contain the active ingredient in admxture wth non-toxic
pharmaceutically 15 acceptable excipients which are suitable for the
manuf act ure of tabl ets. These excipients nay be for exanple, inert

di | uents, such as cal ci um carbonat e, sodi um carbonate, |actose,

cal ci umo phaghabgvar csipitutidsPheaRERE S adickiBedl LA GaxdinpllBEeaRAL | NG
other description of the invention below, are illustrative but
are not meant to limit in any way the scope of the contemplated
compounds according to the present invention.
The compounds of general Formula I may be administered
15 orally, topically, parenterally, by inhalation or spray or
rectally in dosage unit formulations containing conventional

non-toxic pharmaceutically acceptable carriers, adjuvants and

vehicles. The term parenteral as used herein includes
subcutaneous injections, intravenous, intramuscular,
20 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 asgociation with one or more non-toxic

25 pharmaceutically acceptable carriers and/or diluents and/or
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agents, f
exanple s

or they may MWO9¢%8268d by known

or exanple, corn starch, or alginic acid; binding 20 agents,

tarch, gelatin or acacia, and |lubricating agents, for exanple
magnesi um st earate, stearic acid or talc. The tablets may be uncoated
techni ques to del ay di fOTUSHMNTII6ON and

absorption in the gastrointestinal tract and thereby provide a
sust ai ned adjuvamts?25aaderif |duadeedpestinsk E@tleaanmga:eaiehtae delme
-24

mat eri al

gl yceryl
For mul at i

such

platRAtdcal ompPsieebis HntheALRd € cofP¥undle of g@:ﬁ@iaay ed.

ons for oral use may al so be presented as hard gelatin

capsul es Werila thenayChbiVeni A0F6¢h &ilita®18l F6E tdIN e, FokNekbmsmd, d
for exanple, calcium carbonate, calcium phosphate or kaolln

di | uent,
or as sof

tagekablersApsebehedNC18EEnddY, aquedtisl e bﬂg*e@'ugﬂénéﬁoﬁ& xed
with water or an oil medium for exanpl e peanut oi

for

liquid paraffin

or ol i v Qiispersible poREEEPUTSURARENAES CARINIRA,Nehasdi Ver Mssrd als in

10 adm x
agueous s
exanple s

ture with excipients suitable for the manuf acture of

USHSABIEN)S or SYElbS ) R1€RESsar € suspending agents, for
odlun1carboxynethylcelIulose met hyl cel | ul ose,

hydropropyl met ladrgelsi¥i88€: intended S@dEUMbral use ®a@ NBEE, prepared

_pol yvi nyl

pyrrolidone, gumtragacanth and gum acaci a; dispersing 15

or

wet ting agetlsrdiR)y B8 anPahettld ¥nBREUES 'HHL QPQSEBEtdtQ?maBﬁ“facture g@npl e,

| eci t hin,

10

or condénsation products of an al ky

| ong aln
one  or more agents selected from the group consisting of

sweetening agents, flavoring agents, coloring agents and

' preserving agents in order to provide pharmaceutically elegant

15

20

25

and palatable preparations. Tablets contain the  active
ingredient in admixture with non-toxic pharmaceutically
acceptable excipients which are suitable for the manufacture of
tablets. These excipients may be for example, inert diluents,
such as calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating and disintegrating
agents, for example, corn starch, or alginic acid; binding
agents, for example starch, gelatin or acacia, and lubricating
agents, for example magnesium stearate, stearic acid or talc.
The tablets may be uncoated or they may be coated by known
techniques to delay disintegration and absorption in the
gastrointestinal tract and thereby provide a sustained action

over a longer period. For example, a time delay material such

-24-
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al i phatic al cohols, for exanpl e heptadecaet hyl eneoxycetanol, or 20
condensation products of ethylene oxide with partial esters deri ved
fromfatty acids and a hexitol such as pol yoxyet hyt ene sor bi t ol

nonool eate; oVOO¥E¥Ehsati on products of ethyl ene oxi de REGT(YSINALS a
esters derived fromfatty acids and hexitol anhydrides, for exanple
pol yet hyl ed@ salytemyl nomnpstsasat¥heor25J3yoerys séspPEnsasas may abso
contain one or nore preservatives, - 25-
f or exanpl emplewad. or n- propyl p-hydroxybenzoate, one or nore col oring
agents, one or nore flavoring agents, and one or nore sweet eni ng
agents, such asFomylatdons $arcleaeilnuse may alsoOley puessatetons hayrdbe
formul ated by suspendi ng the 5 active ingredients in a vegetable oil, for
exanpl e argebasimidapsules wheveimwithe sctive btngrediendcdsunixed widh am a

m neral oil such as liquid paraffin. The oily suspensions may
contai n5 ainert sbltdedibgenagyenforf examphepl eabeixswagarienatenaredfdimmor
cetyl al cohol . Sweet eni ng agents such as those set forth above, and
10 fl avori phosgiedtiess o ykbel atldesrt aspsoft dgepat xt abdpsulledd wherein the
preparations. These conpositions nmay be preserved by the addi tion
of an anti asgiv@ningbediars assonbked aeith water or ab yidr sadaiempovider s and
granul es suitable for preparation of an aqueous suspension by the
addi ti on obxuapPs pEoMitdeilheliddid addafEinngresiand din.admi xture with a

di spersing or wetting agent, suspending agent and one or nore
preservatives. Aqueoudli SAfdpendlisAs! SeAfk0in WaiHe NGci§e8t Smafelidisperigi ng
agents are exenplified by those already nentioned above.

Addi ti opal admixt @€ RiieRA! SexdéDFientaPEEi CAFES eFoRd, thd awahuBgcalEe CQRfOr i Ng

agueous suspensions. Such excipients are suspending agents,
for example sodium carboxymethylcellulose, methylcellulose,
hydropropylmethylcellulose, sodium alginate, -
polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing
15 or wetting agents may be a naturally-occurring phosphatide, for
example, lecithin, or condensation products of an alkylene
oxide with fatty acids, for example polyoxyethylene stearate,
or condensation products of ethylene oxide with 1long chain
aliphatic alcohols, for example heptadecaethyleneoxycetanol, or
20 condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene
sorbitol monocoleate, or condensation products of ethylene oxide
with partial esters derived from fatty acids and hexitol.
anhydrides, for example polyethylene sorbitan monooleate. The

25 aqueous suspensions may also contain one or more preservatives,
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20 agents, may al so be present. Phar maceuti cal conpositions of
the invention nay al so be in the formof oil-in-water emul sions. The
oily phase may be a vegetabl e oil, for exanple olive oil or arachis
oil, or a WOWSRSBal oil, for exanple liquid paraffin or PEISeHeILI60f
these. 25 Suitable enulsifying agents nmay be naturally-occurring guns,

- 26- for exampleoetbyanpbe gupremAcim-hydrgupbétizmprEqnione or more
natural | y-occurring phosphati des, for exanple soy bean, |ecithin, and
esters or coloripgr &gents esirer or terevElavdrionm agenty, amd dse aadmolpexit ol ,
anhydrides, for exanple sorbitan nonol eate, and condensation 5 products of
t he sai d paweetehingtagents,t Buehhys eneroseder gatcharin.exanpl e

pol yoxyet hyl ene sorbitan nonol eate. The emnul si ons may al so contain

sweet eni ng andoilgvafuspenaienss.may be fornmlatpd ane eubpendinyy the
formul ated with sweetening agents, for exanple glycerol, propylene

gl ycol 5 scidtiivel iagredikentsidhosevegstitlel 8L DI féi AAMPAY &Fschi®OBEALN a
demul cent, a preservative and flavoring and coloring agents.

The R1aneneel| | S@samed giQsicrl @BeoRRYy d¥l, bort he hRomEnéfala dillesubR
I nj ect abl e aqueous or ol eagi nous suspensi on. This suspension may be

formul at edsaceogaiag (?éi'atfh!ﬁnKUOV\ﬂThér t oY NGubpefifiodd sdiyt abbrcadinspar si ng
or wetting agents and suspendi ng agents whi ch have been nentioned

above. . tHiekehlfgi hfent N £6 abtfiple beRBRER| ahafd HEYaFHIHO RE ol | e
I nj ectabl e solution or suspension in a non-toxic parentally acceptable

/01 'mloﬁe Nt Olalcohol$O! BRBEterdHg @4RRBLCs@ch s UHddeORet NEdrth ilRREdAk-
’ 10 flavoring agents may be added to provide palatable oral
preparations. These compositions may be preserved by the

addition of an anti-oxidant such as ascorbic acid.
) Dispersible powders and granules suitable for preparation
of an agueous suspension by the addition of water provide the
15 active ingredient in admixture with a dispersing or wetting-
agent, suspending agent and one ox more preservatives.
Suitable dispersing or wetting agents and suspending agents are
exemplified by those already mentioned above. Additional
excipients, for example sweetening, flavoring and coloring

20 agents, may also be present.

Pharmaceutical compositions of the invention may also be
in the form of oil-in-water emulsions. The oily phase way be a
vegetable oil, for example olive oil or arachis oil, or a

mineral oil, for example liquid paraffin or mixtures of these.

25 Suitable emulsifying agents may be naturally-occurring gums,
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20 the acceptabl e vehicles and solvents that may be enpl oyed are

water, Ringer's solution and isotonic sodiumchloride solution. In
addition, sterile, fixed oils are conventionally .enpl oyed as a solvent -
or. suspendi ng™PdS  For this purpose any bland -~ fix&FVEPM MGy be
enpl oyed including synthetic nono-or

-27- for exampligglgurerdchmia |oF AW tYnagachpthy ARbEsRklCIPCEVTaiBgCc
acid find use in the preparation of injectables. The
conpounds pliospharddals, Hormexample rgoy béaw, becithin,ackithi sseexd orn

the form of -suppositories for rectal 5 admnistration of the drug.
These conpgentii@is cestdrs préegainedl. fromy Rakiyg abidslir ugndi t hexigolt abl e
non-irritating excipient which is solid at ordinary tenperatures but
liquid at tdmhydridesectfar texpala userkiitchnni hdndlleatel oradneteandensaltdonect um
to rel ease the drug. Such materials are cocoa butter and 10
pol yet hydl enerafuatal of the said fEripicindsstefrsgenichalethylenka okkidey [fer

adm ni st ered parenterally in a sterile medium The drug, depending on

t he V edit iyl e b 1yRge bhy béne Nearddit anC monelédes . beTlst speiidedner may
dissolved in the vehicle. Advantageously, adjuvants such as 15 | ocal

anest het i csal# asitedn ¥Reebenliny fand F1gvegeny sagemtshe di ssolved in
t he vehicle. Dosage | evels on the order of fromabout 0.1 ng to

about 140 ngfs khh@Jreiixifrsbodyy WaieghEoprildtidd awethsedwdetishinbe
treatnment of the above-indicated conditions (about 0.5 ng to 20 about 7

g per patigpnter foda¥kampldglyed®sld] pebpydéhé Vglycol, sorbitcl or

| 10 sucrose. Ssuch formulations may also contain a demulcent, a

preservative and flavoring and coloring agents. The

pharmaceutical compositions may be in the form of a sterile

injectable aqueous or oleaginous suspension. This suspension

may be formulated according to the known art using those

15 suitable dispersing or wetting agents and suspending agents

which have beeﬁ mentioned above. The sterile injectable

_preparation may also be sterile injectable solution or

suspension in a non-toxic parentally acceptable diluent or

solvent, for example as a solution in 1,3-butanediol. Among

20 the acceptable vehicles and solvents that may be employed are

water, Ringer's solution and isotonic sodium chloride solution.

In addition, sterile, fixed oils are conventionally employed as

a solvent or suspending medium. For this purpose any bland

fixed o0il may be employed including synthetic mono-or
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I ngredi ent that may be conbined with the carrier materials to pr oduce

a single dosage formw ||l vary dependi ng upon the host treated and the
particul ar node of adm nistration. Dosage unit forms will generally
contai n bet w¥e?95926%n about 1 ng to about 25 1000 ng of anPEEUSYA7116

I ngredi ent . - 28- It

w || be uddglgtexileshowawnerdditimt, tlactgpecids suwbhses oleid eaedld fandany

particular patient will depend upon a variety of factors including the

activity abethe spe@pdeparachtpowunt] injectabpésyed, t he age, body wei ght,

gener al

heal th, sex, diet, tine 5 of adm nistration, route of

admi ni strati onTh@ndcompeurads of ezenetalon, Feimiglacombi nady onadss t be
severity of the particul ar di sease under goi ng t herapy.
conpounds a@hihheterebenini nyRat | dortny dfe iipostdobies 10forse reetal known

chem ca

reactions and procedures. = Ceneral met hods for

| The

synt hesi z hagihdet L0 S tBé eANIPLS eMhede bebibsiltions cah bdlpFRpare@d t hat
the nature of the substituents required for the desired target

conpound gt el xdakerdienedridewixief & sadtable HABALDEiMfarIingt R&ipieht |

vari abl e groups of these nmethods are 15 as described 1n the generic

descripti QRichf id hgy1idr et nidinary

Heaperatatey bdef ivieghiBel fv. cheMre

detail ed procedures for particul ar exanpl es are presented below in
the exper rEBPsR! temper&@fitd Odhd wil0 MeéAOEEreOfmdltePad akhéNrectum to

10

15

20

25

release the drug. Such materials are  cocoa butter and

polyethylene glycols.

Compounds of general Formula I may be administered -

parenterally in a sterile medium. The drug, depending -on the
vehicle and concentration used, can either be suspended or
‘dissolved in the wvehicle. Advantageously, adjuvants such as
local anesthetics, preservatives and buffering agents can be
dissolved in the vehicle.

Dogsage levels on the order of from about 0.1 mg to about
140 mg per kilogram of body weight per day are useful in the
treatment of the above-indicated conditions (about 0.5 mg to
about 7 g per paéient. per day). The amount of active
ingredient that may be combined with the carrier materials to
produce a single dosage form will vary depending upon the host

treated and the particular mode of administration. Dosage unit

- forms will generally contain between from about 1 mg to about

1000 mg of an active ingredient.
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The conpounds of the invention where Ar is benzot hiazol yl can be

conveniently prepared froma substituted indole noiety usi ng gener al
Scheme A set faorth bel ow. 25 SN - 29-
[err] WO 99/50268 wher e R[JFFP%%’""H&W oxy
Schenme A Treatnment of a nitrile indole IV with a strong base such

5 as, for exanpkewidddiken nydersfoduthawavierni hadr WRRli §ReeLFic dose
butoxide, in a _polar aprotic solvent such as_acetonitrile, .
t et r ahydr ofk@vgd SPTNARY RRrtitulanmmatdent ovibledengndyppon a variety of

factors including the activity of the specific compound
employed, the age, boﬁy weight, general health, sex, diet, time
S of administration, route of administration, and zrate of
excretion, drug combination and the severity of the particular

disease undergoing therapy.

The compounds of the present invention may be prepared by

10 use of known chemical reactions and procedures. General
methods for synthesizing the compounds are presénted below. It

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

15 as described in the generic description if they are not
specifically defined below. More detailed procedures for
particular examples are presented below in the experimental

section.

20 Methods of Preparation
The compounds of the invention where Ar is benzothiazolyl
can be conveniently prepared from a substituted indole moiety

using general Scheme A set forth below.

25
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treatment with an al kyl ating agent, e.g., ethyl or tert-butyl
bronpacetate, provides the desired N-al kylated product V. 10 Alternativly,

phase transfer catalysis can be used in a bi phasi ¢ sol vent system A
general revi MQ9950283ch al kyl ati ons can be found .in Sun&6&U§9/0R16] .

| ndol es; Chapter 11, Academ c Press Inc., San Di ego, CA, 1996.
Condensation w t Ra- SZli tabl e 2- am no thRghqnoI : hyd@chl ori de
salt VI c R “eN3Ac2H R

benzot hi aRel_e ! rredl at \AH p‘eseRg are nobst o 12
carried out g$0l 2SOV n"t""s At el Neoper attur es; however,
ot her sol . © et Y8 pyryol IRlgne can
be used of*thel readt | onsdﬂe?ﬂ%héb%ﬂrrl oul\ indhe absencezof solvents
al together. T ggope of the: reacti orRsconcﬁ ns useful for tva S
transformati on have been descri bed preyi ousl No.

5, 700, 819). - Gener al met hods for the pr epatoatl Eé@“vz?rpous
substituted 2-am no t hi ophenol s are al so well kno (J. Med. Chem

1991, 34, 108 10 and Chem Rgharm Bull. 1994, 42, 124). .1y general, the
best met hod of synthesis|i%s deternined by such fadtors a%? :
availability of startind ‘WaiesriagtBiaand ease of synt hesi R DeRy;0t ecti on
of the al kanoic acid noiety can be carried out by fret Hpds common

to those skilled in the esult in 15 conpounds of [11. The
met hod used in the d pr ot gon ¥ depends on the Eﬁx;pe ( i ng
group. A descgipti 3‘5 éqoh‘%“ ng g ou 8ds for
deprotecting t f ound Prot@ ve Groups in Organic
Synt hesis, Secq Ed| tion, T. Mfafdi€en and M Wits, John WIley

and Sons, Ry R VT

Re . - -A\",oa
o Where Rg is hydroxy _ _

| Schéme.A

Tréatment of a nitrilé indole IV.with a strbhg base such

5 as, for exaﬁple, sodium h&dfide, butyl lithium or sodium tert-
Eutoxide, in a polar aprotic. solvent such as acetdnitrile,
ﬁetrahydrofuran or .N,N=dimethylformaﬁide folléwed by. an
treatment with an alkylating agent, e.g., ethyllor tert-butyl
bromoacetate, provides the desired N-alkylated product V.

10 Alternativly, phase transfer catalysis can be. used in a
biphaéic sol&ent sysﬁem. A general review of such alkylations
can be found iﬁ Sundberg, R. J. Indoles; Chapter 11, Academic
Press Inc., San Diego, CA, 19%. Condensation with a suitable

2-amino thiophenol hydrochloride salt VI provides

-30-



20 Ney York, 1991. Wen a nethyl or ethyl ester is used, an
aqueous sodi um hydroxi de solution in ethanol or dinethoxyethane

S
conveniently ﬁﬁ)l (%Xed for its renoval. 1f. not comerci al/'gé '
avail abl e, ni MA96%6¢ can be prepared substantial ly as Te<WPREE bel ow

in Scheme B depicting the 25 formation of 3-acetonitrile substituted
i ndol es of PEBERthiazele intermediate VII. These reactions axe most often

where Z is a bond. Thus, an indole noiety in a weak acid solution, for
exanpl e, acarriéedcioti iretdvarmicohiod tgadaendswiath elevahgde Se3PrERFAFRhyde
and di nethyl am ne in an al cohol solvent. The 3- (di et hyl am no) net hyl
i ndol e prodigwevern toheme scdwaned Dbike t WV, dbdiwathyljmmmanidgm agdniMe in
NN- di met hyl f or mam de at el evated tenperatures to provide the
3- acet oni t mecbyippsrolidaee can jbedoised mirerthedireactishs ecamt beetgrried
imniumsalt |ike NN di met hyl net hyl eneanmoni um chl ori de can be used to
pr epar e5t heut in3-tiad raldencanofosmdtrentsi allobgethswr neTheaat scopel lof flaw r |
reaction conditions useful for this transformation have been
described previously (U.S. Pat. No. §5,700,81%). General
methods for the preparation of wvarious substituted 2-amino
thiophenols are also well known (J. Med. Chem. 1991, 34, 108
10 and Chem. Pharm. Bull. 19%4, 42, 1264). 1In general, the best
method of synthesis is determined by such factors as
availability of starting materials and ease of synthesis.
Deprotection of the alkanoic acid moiety VII can be carried out
by methods common to those skilled in the art to result in
15 compounds of Formula III. The method used in the deprotection
depends on the type of protecting group. A description of such
protecting groups and methods for deprotecting them may be
found in: Protective Groups in Organic Synthesis, Second
Edition, T. W. Green and P. G. M. Wuts, John Wiley and Sons,
20 Ney York, 1991. When a methyl or ethyl ester is used, an
aqueous sodium hydroxide solution in ethanol or dimethoxyethane
is conveniently employed for its removal.
If not commercially available, nitrile IV can be prepared

substantially as described below in Scheme B depicting the

25 formation of 3-acetonitrile substituted indoles of Formula IV
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Schene B
15 be converted

The 3-(di nmet hyl am no) net hyl
to the the 3-acetonitrile
anmoni um sal t.

i ndole internedi ate can al so
substituted i ndole
The salt can be

internediate via the trinethy
by treating We29§026%i ne i nternediate with an

- 32- al kal ati ng agent |ike mnethyl iodfde.

pr epar ed
PCT/US99/07116 .

The trinet hyl

anmoni um wheresd tis naebordi at fman tdeniddopleo mweidtgd {0 4 heeakt micia by

treatment with sodi um or potassiumcyanide in a sol vent

l'i ke

N, N-di net apllheisn)n tier exdnplegenacétic 4diRl imorR¢hAAODN id ccrddted with

acetonitrile occurs under nore mld conditions when the

trimethy

amoni um agbkous B6afhldehyde and AlthefHA! iavdhg, iAt BRr aToshsiunddveatich as

t hose where Z-Ar
may be

TheP e Raiask kgl dif nbhfe gRYEr iR peddact | cdieckhdh IhaeaCed

represents a wide variety of substituted hetercycles,

Her e,

10 substituted indole internmediates where X is an activating group

| i ke hydr @xixh, dedliosedr

benzotriazol e are coupl egivvl th Q@ Z-Ar groups using nethods

ctalegliuaMcRanidé | ahkw, NeaimetiiyDfdrmamide at

vel | - est alghe¥heda tdmpdraiorts EHPESHIGE the Pavitoastroie slAG ruted

met hods where Qis Na or Hand Z is sulfur, oxygen,

ni trogen

15 carbon or

a bond ar ¢rdese! iRedrhdaidie TislwRlchat dvély, Raftiminium Aale; 1Bkehwghd, S. L.

J. Og. Chem 1994, 59, 7164; (B) Bruneau, P.: Delvare, C : Edwards,
MP.; MMghagn Bné@hﬂedgﬁ%o%m chlorld@%ja»n e a8 td 91- be the Cook,
J.M Tetrahedron Lett”. 1997, 8, 1301; (D) Cerreto,F. illa, A ;
Reti co, Aah(§§ﬁ£@ﬁ&l£ﬂlno)methyl-1ndole intermediate. '
10
CHy
:
aq. Hzco i ‘CH3 Rz CN .
A HNMe, Rj KCN Rs
N CHgN(CHs)ZCI R¢ 140°C  R{ N
Rs Rs R
Iv 5 v
CH3|. KCN
DM
CHg
HsCx |@ e
R2 CH3
Rs
N—pg,
R¢ ”
Rs
Scheme B
The 3-{(dimethylamino)methyl indole intermediate can also
15 be converted to the the 3;acetonitrile substituted indole

intermediate via the trimethyl ammonium salt.

prepared by treating the gramine
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20 Eur. J. Med. Chem 1992, 27 701; (E) Mjchrzak, M W; Zobel, J.N.;
Qobradovich, D.J.; Synth. Commun. 1997, 27, 3201; (F) DelLeon,
C.Y.; Ganem B. J. Org. Chem 1996, 61, 8730; (Q Katritzky, AR ;
Toader, D; XiWO9%/S0268 (yg. : Chem 1996, 61, 7571. PCT/US99/07116
- 33- It is understood that, depending on the specific
cheni stry alkalafsing agentotlidts meyndupiodidenny e rexingtdyl dwnogdpmral , P
represents groups such as acyl oxy, alkyl, sulfonyl or A-COCR The use
of these geakt alinterhediate chhudthent edei woRvertedi o tle Gitupbei by
Organic Synthesis, Second Edition, T. W Geen and P. G M Wits, John
Wl ey and Sosatmeddy wihik, sddidim or [potdssium cyanide in a solvent like
Scheme C 10 In general, the internedi ate conpounds wherein
Rlerr] is Nrjtdimethydfomrmawideryl dan densnailt,hesheeddnyeirBéonherm stche
i I lustrated in reaction Scheme D below. For exanple, treatnment of
t he 5 patetssnitmidal t cokuzn ophdenal thores ulrsillidt uteddbt bone nodlen withe 15
tert-butyllithiumat |ow tenperature in an ethereal solvent such as
et her or tetimdntgrlofameniiml baledidywdede addi tion of an
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,

10 substituted indole intermediates where X is an activating group
like hydroxyl, halogen, dialkyl amino, trialkyl ammonium or.
benzotriazole are coupled with IQ-'Z-Ar groupse using methods
well-established in indole chemistxy. Examples of these
methods where Q is Na or H and Z is sulfur, oxygen, nitrogen

15 carbon or a bond are described in (A) Tidwell, J.H.; Peat,
A.J.; Buchwald, S.L. J. Org. Chem. 1994, 59, 7164; (B) Bruneau,
P.; Delvare, C.; Edward_s, M.P.; McMillan, R.M. J. Med. Chem.
1991, 34, 1028; (C) Gan, T.; Cook, J.M. Tetrahedron Lett. 1997,
38, 1301; (D) Cerreto,F.; Villa, A.; Retico, A.; Scalzo, M.

20 Eur. J. Med. Chem. 1992, 27 701; (E) Majchrzak, M.W.; Zobel,
J.N.; Obradovich, D.J.; Synth. Commun. 1987, 27, 3201; (F)
DeLeon, C.Y.; Ganem, B. J. Org. Chem. 1996, 61, 8730; (G)
Katritzky, A.R.; Toader, D; Xie, L. J. Org. Chem. 1996, 61,

7571.
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el ectrophile represents a general nethod for obtaining substituted

I ndol es, as described by Rapoport, H (J. Ogqg. Chem 1986, 51, 5106).
For a discussion of a synthesis where R 20 is acyl, see Biorg. Med. Chem
Lett. 1999, WONERB.here R is, thi onet hyl, see Het er ®EFEISNTIIE902,
34, 1169; and where Ris cycl oal kyl, see J. Med. Chem 1999, 42, 526.
- 34- It is unddttmtecdpebat| calpendihg anidilie @peotfic talieanlilsylrybor at e
foll owed by an acidic work-up provides the desired indole bor oni c _
aci ds (Hethwmedcyel gxote@82ng 34roud 6%, nayldbe rmpared. In aenesatanpbe used
in well established transition netal 5 catalyzed coupling reactions

| i ke the repueskntsrgeoipsOn such as acplawy dalkyll, anlfomykraa@Hcoordol es.
These reactions are nost -often carried out in a mxture of ethereal or
al cohol sdahecmse of thasé hgami@lumebhods i is tildusteacadeint Prddeaadiiven

catal yst, such as Pd(OAc)[err], Pd(OAc)[err] w PPh3 or Pd(PPh3)4 as
descri bed @soupdlinToidantdisynthebis, KOnd38di iy, T1. WO gredhamd 999, 64,
1372 and Heterocycles 1992, 34, 1395. Al ternatively, an

opti onal | ya.subswits} erbidf winepdeh® gonk, Ney Pk a@stoad with an aryl boronic
acid and a pal | adi um cat al yst to provide arylindoles in |arge
quantities (Synlett 1994, 93). 15 A general review of Suzuki
cross-coupl i ngs between boronic acids and aryl halides can be found in
M yaura, N, Suzuki, A . X Chem Rev. 1995, 95,. 2457. rRherr]

- R : Ar

R + Crz\Ar — \ R1

ROY N

Scheme ©

‘10 .
In genérai, théﬂintermediate compoundé whéréin R, is aryi
| or heﬁeroaryl can be synthesized'by the chemistry illustrated
in reaction Scheme D beiow. For example, ti'eatment of the
potassium salt of aﬁ optionally substituted bromoindole with
15 tert-butyllithium at low temperature in an ethereal solvent
such as ether or tetrahydrofuran foilowed by the addition of an
electrophile reéresents a general method for .obtaining-
substituted indoles; as described by Rapoport, H; (J. Org.
Chem. 1986, 51, 5106). For a discussion 6f a synthesis where R
20 is acyl, see Biofg. Med. Chem. Lett. 1999, 9, 333; where R is,
thiomethyl, see Heterocycles, 1992, 34, 1169; and where R is

cycloalkyl, see J. Med. Chem. 1999, 42, 526.
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20 Schene D - 35-
For exanple, treatnent of the advanced internedi ate indole X wth an
aryl or heteroaryl boronic acid using Pd-nedi ated coupling conditions
provi des the WOSPPBE aryl and heteroaryl 5 indole pr oductp‘éf%sa%""élﬁ)vm in
schenme (E). I n general the utility of this nmethod is determ ned by

the ease of syMfarssi specifigallifyvdbeedafdibiordiaf ed ofrigpPerlx HeFathe
comrer ci al availability of aryl and heteroaryl -boronic acids. [err]
I n additi ofollewed aby crgameidial IWark-upctpravidesi nihmt desired Hadeded for
de novo construction of the indole nucleus. For exanple, the Stille
reacti on seexeicisagidendéHateraauades)orld®Re 35 XheH hedingolef boronic ,
regiocontroll ed substitution of i ndol e i nt ermedi ates as descri bed
by Farina,acids Kkramshrketurused ix; well established transition metal
5 catalyzed coupling reactions 1like the  Suzuki reaction to
provide aryl and heterocaryl 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),, Pd(OAc),. w/ PPh, or Pd(PPh,), as described in
10 Tetrahedron Lett. 1998, 39, 4467, J. Org. Chem. 1999, 64, 1372
and Heterocycles 1992, 34, 1395.
Alternatively, an optionally substituted bromoindole can -
be treated with an arylboronic acid and a palladium catalyst
to provide arylindoles in large quantities (Synlett 1994, 93).
15 A general review of Suzuki cross-couplings between boronic

acids and aryl halides can be found in Miyaura, N; Suzuki, A.

Chem. Rev. 1995, 95, 2457.

1. 2. KH, Et,0
b. tert- BuLl, “78bC

(AtHehAr @ ¢ B(OR);, then H* B@ ABOH), . P(O) @
N N aqueous base, solvent N
H H H

2. ArX or HetArX
. Pd(0), aqueous base,
solvent

1. KH, EI0
2, tert-Buli, -78°C
3. E

Z N
H

20 Scheme D
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Scott, W, Oganic Reactions, 1998, 50, 1-652. As indicated in t he

schene bel ow, the indole nay serve as the organotin species or the

aryl halide. The stannylindole (XII), where Pis a 20 suitable protecting
group such aV@ %0268 net hyl ) et hoxy] net hyl (SEM. or an RGTAYS99/07116
substituent, is treated wth a variety of partners (i.e.,
vinyl/allylic halides, Vi nyl triflates, aryl /heteroaryl halides
and acyl halides) in the presence of a - 36-
Pd(0)L[err] caFarysktamgle, preatudent tdie thecadvanced rnatkeesed{add )indole )
Synnlett 1993, 771, Helv. Chim Acta 1993, 76, 2356 and J. Og. Chem

1994, 59, XM26h Aonaeykeby, hetkabarylloberdnid/)acid using r bhinediiaited a
variety of tin reagents under Stille conditions 5 to provide the desired
substi t ut edupldngeschdifiass dpsovidead the desindel exrydydreds Hé&foazyl 1585

and Synth. Conmm 1992, 22, 1627). [err] 15 A general
pr ocedsr e indollet roduyBt XISi &8 6hown NLar nRMledkbe (E). COAPQeREgaliSithg ani nes-
of the formula NRerr]Rerr] [err] in the schene below) is given in

scheme F hgliowryl B£Sehesembelidd AN didtRiriin@deby the { dfucs b Hmntdidshiar ent
and represent hydrogen, [err] alkyl, or Rerr]

of advanced intermediates of type X and the commercial

availability of aryl and heterocaryl boronic acids.

CN . CN
E ~ ArB(OH),, DME SN
Br—- P N ( 2 » Ars P N
N o  Pd(OAc), PPH,, | N o
x 2 M Na,CO5 X
OEt B ~ OEt
10 Scheme E

In addition, ¢ertai:_1 organometallic reactions eliminate
the need for de novo construction of the indole nucleus. For
example, the Stille reaction serves as a general method for the

15. synthesis of regiocontrolled substitution of i_ndolé
intermediates as described by Farina, V.; Krishnamurthy, V;:
Scott, W., Organic Reactions, 1998, 50, 1-652. As indicated in
the scheme below, the indole may serve as the organotin species
or the aryl halide. The stannylindole (XII), where P is a

20 suitable protecting group such as [2- (trimethyl)ethoxy]methyl
(SEM) or an alkyl substituent, is treated with a variety of
partners (i.e., +vinyl/allylic halides, vinyl triflates,
aryl/hetercaryl halides and acyl halides) in the presence of a
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and Rlerr] together represent a group of the formula: [err] 20

where J and each r is as defined above for formula I. As shown in
Schene F, nucleophilic substitution of X (X is - hal ogen, preferably
fluorine) in WBtic systemis a nethod : PCT/US99/07116

- 37- : often used to substitute aromatic rings with am ne and
et her B4 (93 L4 orcadtialivst. to Bprbvide arthes- dektiped- 2imidleat ol (NEDE al e
sufficiently activated to undergo substitution with amnes in t he
presence ofSynadeltti #9983 poTtk, Helot.i Chiml varta 290B,a36, {2856 dmdeywanpkg., DVSO
as described in J. Med. Chem 1993, 36, 2716. The Lei ngruber -Batcho
two- step nethesd | 8994 gerit,al 4pEOresCdmviersely, t e Galsindsie onxafr)t hes

i ndole ring systemfromthe appropriate o-nitrotoluene. This reaction
i nvol ves t fereatedemsthi anvatietty of tim idagehekuen@emigdille conditions

N, N- di et hyl f or mam de di net hyl acetal 10 followed by a reductive

cycl i zaBi orccupdevidei tiad| desinedi BubBsituted SUddlas ¥y QUL He®e@4ibad in

pal | adi um cat al yst or Zn/HOAc as described in Sundberg, R J. Indol es;
Chapter 2, HetedeeyclEsch$88, 27,l 1685 Sd ShAO0, cohm 1995, F>,raghesentative

description of the process can also be found in Organic Synthesis,
1984, 63, 214. [err] ' .

— T 7
RsS M RX, Pd(0)Lg . RE T
N N E
XI1 XIIT
10
: ZZ N ' : P N
H . H
XIV _ XV
15 A general procedure for the synthesis of intermediate
compounds using amines of the formula NRR,, (NR,R, in the scheme
below) is given in scheme F below. In Scheme F, R, and R, are
the same or different and represent hydrogen, C,-C, alkyl, or R,
and R,, together represent a group of the formula:
(!
(C"Ilz)r
N~(cH
20 "LL ( 2/

where J and each r is as defined above for formula 1I.
As shown in Scheme F, nucleophilic substitution of X (X is

halogen, preferably fluorine) in an aromatic system is a method
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Schene F - 38- A

general procedure for the synfhesis of internedi ate conpounds wherein
R is an aromatic, heteroaromatic or al kyl group is indicated in Schene
G bel ow. As woewsies| y descri bed, nucl eophi | i ¢ subst i POT/USHYO0I16

hal ogen, preferably fluorine, in 5 an aromatic systemis a nethod often

used to swlitseht used to sRbBEBtufe afgfatbict ridgenaithd aeliher and ether
functionalities. Both 4- and 5-fluoro-2-nitrotoluene are sufficiently

activat ed fanetgbnalitidsd unditgo $ubghit W 0P1ibEd- BndeRetS1wngdhapel s in
t he presence of [err] in a polar aprotic solvent such as DMSO. A 10

simlar sygFeltiently, Kidtidnteahedounieérgessibdertution: wtH. amines CgM
1994, 37, 1955. Alternatively, solrd-liquid phase transfer

cat al ysi s thBTpreBBAGOUSE NR)®, DERNA UBETa OaphFid Gsolventi BLER MRS akgret hers
of this type as described in Synth. Comm 1990, 20, 2855. The

appropsi akfhypse!Pshbot ad CeBLbinéd! eng. Med.Cahemt h@B93Pe3gC0BYEELEd 1O
the appropriate indole by the Lei ngruber - Bat cho net hod previously
desri bed. phbef.éimgruber -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
o-nitrotoluene wiﬁh N#thimethylfbrmamide dimethyl acetal
10 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; Ch?pter 2, Academic Press

Inc., San Diego, CA, 1996. A representative description of the

process can also be found in Organic Synthesis, 1984, 63, 214.

\N/
N7 K,COs ' )
NO; DMSO.A FJ: Z~No, A K2 NP ~no,
W
15 : |
Hy, PAIC
EtOAc/HOAC R
. N-
or Zn/HOAc Ry A H
A

Scheme F
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- 39- The preparation of internediate al koxy indole
conpounds wherein Ris [err] alkyl is outlined in Schene H bel ow.
Commercial |y avail abl e nitrophenols can be al kyl ated under il 5
conditions wi VYR8 e such as, for example, [err] or [err] P(?T’Us”’“"é‘ pol ar

aprotic . solvent, e.g. [err], with a variety of sui t abl e al kyl
hal i des. See S)Jht Fenepain progsdups, frEe7theh@ynthesis kefy BRERrIMestigitgene
can then be converted to the desired i ndol e as descri bed above. [err]

compounds wherein R is an aromatic, heteroaromatic or alkyl
group is indicated in Scheme G below. As previously described,
nucleophilic substitution of _halogen, preferably fluorine, in
5§ an aromatic system is a wmethod often uséd to substitute
aromatic rings with amine and ether functionalities. Both 4-
and S-fluoro-2-nitrotoluene are sufficiently activated enough
to undergo substitution with alcohols- or phenols in the
presence of K,C0, in a polar aprotic solvent such as DMSO. A
10 similar system using KOH and phenol is described in J. Med.
Chem. 1994, 37, 1955. Alternatively, solid-liquid phase
transfer catalysis (PTC) methods have been used to prepare
intermediate ethers of this type as described in Synth. Comm.
1990, 20, 2855. The appropriately substituted o-nitrotoluene
15 can then be converted to the appropriate indole by the

Leimgruber-Batcho method previously desribed.

F
ﬁ o KZ_’coa R’O Meo)\om. DMF R’o N
NO. DMSO, 80°C o
w2 N02 (:i> A NOz

N
H
Reduction
- T
' N
H
20 Scheme G
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Al ternatively, sone exanples of the invention where Zis a 15 bond and Ar
is a substituted heterocycle such as a thiazole; or Zis amde and Ar
is a substituted phenyl can be conveniently prepared from an i ndole
3-acetic aci WOPHSI6%t i ve as illustrated in Schene |. BETH§KNUIIS
met hod, the carboxylic acid noiety is activated and coupled wth an
aryl am ne. Sonme exanples of 20 activating nethods well-known to those
skilled in the art i nclude formation of acid chloride, mxed
anhydri des -andThe prepaphthgnrofigamtersedintes 41K cirdlallee xgdmpnindgi | ni de
(DCC) . - 40- A review of
such net hderedan Rbeis f o] alkylBodansaktlinedl in SdRemecipl delaiw.Pepti de
Synthesis; Springer-Verlag: New York, 1984. For the exanpl es where
Z i s a bobmmedcAallysavailablesnbstoghenedsbean didizdkyilated nedeoxddd e, t he
i nternedi ate 5 am de or thioam de can be cyclized into the aromatic ring.
Exanpl 8s aonkdiesensypiich f Hasiecsayhl &s f ofd¥ exahpde} | KIS, ase Cs,C0, . ddacr i bed
in Mlar, B. L. et al. J. Med. Chem 1991, 34, 108. In addition, the
car boxyl i @ apbllagaragmtienveslwsht,0 a.§hl @HEN, witth braonvariény loft one
and condensed w th nucl eophiles |ike 10 thioam des or 2-am nothi ophenol s
to producestitabiel @1yl halideeNzotkeaziyheh dercnmit 1985, Fxanpders ofrheet hods
to prepare the chl oro- and brononet hyl ketones are illustrated in
Rotella, alkoxl Ro-nit@otaleehén ckat tthek9%e S6nvérted aptsl Ahbedesifed
Per sky, R ; Tetrahedron 1994, 50, 6333. Depending on the reaction
.15 condi tiiga®1eNad Qéy@iraabbeireC sequence a protecting group may be
required. It is also understood that the specific order of steps used
in the synthesis depends on the particul ar exiil e

]

P 1.C5,C05CHCN MeO” ~OMe .DMF AN AN
NO; 2.RX | No: [N a NO

2
10

' Reduction

RO

B )
=
\ 7/
IZ

Scheme H

Alternatively, some examples of the invention where Z is a

15 bond and Ar is a substituted heterocycle such as a thiazole; or
Z is amide and Ar is a substituted phenyl can be conveniently
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

20 activating methods well-known to those skilled in the art
include formation of acid chloride, mixed anhydrides and
coupling reagents such as 1,3-dicyclohexylcarbodiinide (DCC).
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bei ng prepared. P may represent H, A-COCH, A-COO | ower alkyl or a
sinple protecting group that can be renoved at a |ate 20 stage of the

synt hesi s.

When such a protecting group is used, - = the A-COPR6 group can
be i nt r oducedR59%6he end of the synthesis after the ZFUYPBR has

been assenbl ed. Method of I ntroduci nthhe Z-Ar group are simlar to
e

t hose al reddly TeviewqeQEfigh method can

[err]

10

- 15

20

found in odanszky, Mq.
Principles of Peptide Synthesis; Springer-Verlag: New York,
1984, For the examples where Z is a bond and Ar is a
substituted benzothiazole or benzoxazole, the intermediate
amide or thicamide can be cyclized into the aromatic ring.
Examples of these types of hetercycle forming reactions are
described in Mylar, B. L. et al. J. Med. Chem. 1991, 34, 108.
In addition, the carboxylic acid can be converted to a chloro-
or bromomethyl ketone and condensed with nucleophiles 1like
thioamides or 2-aminothiophenols to produce thiazole or
benzothiazine derivatives. Examples of methods to prepare the
chloro- and bromomethyl ketones are illustrated in Rotella,
D.P.; Tetrahedron Lett. 1995, 36, 5453 and Albeck, A.; Persky,
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. leay represent H, A-COOH, 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-CO2R6 group can be introduced near the end of the
synthesis after the Z-Ar group has been assembled. Method of
introducing the Z-Ar group are =similar to those already

described.
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I ndol es via an intranol ecul ar cyclization of an aniline -42-

nitrogen onto a substituted al kyne as shown in Schene J. Typi cal
approaches utilize comrercially avail able o-iodoaniline derivati ves.
When t hese | MOR958¢8 at es are unavail able, the regi os &CEASINEI6r t ho
I odination of aromatic amnes is used to 5 generate the required
internediate (J. Og. Chem 1996, 61, -5804). For exanple, |oBaphenyl
internedi ates age tieated with tr'nethylsilylacetylen?%in ohe "By esence
of a -Pd catal Rst? a - Cu(l) smyl'® such as cwrPs—-4oflige, to
produce ®&s | kPHvh Feto)es R er ¥BsAtl es, 1FOQ 2471 "and J.
Og. 10 CCh ,__iﬁL_E2507. t her——sedabo gf the o-
al kynyl anirj tdN the gepHNRMR,i N { be done by &,¢ _ medi at ed
cyclization or:.a Base-induced am ne LnchIosure ont o Rs t e al kyne
functionality EJ. Med. Chem 1996, 39, 892). Al ternative nodifications
have been mad f)'kéé]@))&f:et yl eni ¢ lpzss

2) CH,N,

3)HCI

5 Scheme I

Another strategy involves the synthesis of substituted

indoles via an intramolecular cyclization of an aniline
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15 derivatives to generate nore el aborate indole structures as

described in J. Am Chem Soc. 1991, 113, 6689, Tetrahedron Lett.
1993, 24, 2823 and Tetrahedron Lett. 1993, 34, 6471. [err] 20
Those havi ng WRP¥926%, the art will recognize that the FEIUSPHY 116

materials may be varied and additional steps enpl oyed .t roduce
conpounds "é’r%?ﬂﬁ%’ss@&tﬁy & h&uBFELEHied n?ih%‘%n,asaszmwn &Enng%@‘?r%ﬁ ed* by
the follow ng _exanples, In  sone cases , ) .

-43- - Typical apmpropghesowtblizeecORMRTFLALYY WYatiable Aiedqand ias be
necessary . to achieve sone _of the above transformations. _ln general,

t he L aivasch piBescEhRgeyridthsETRALRER® ApBaBivaisabhdse the
skilled in the art of organic synthesis as well .as the, 5 conditions
necessary ¥eFiRHErtAYE CabPe ioginakieRE aromatic apdgeg; 48| ¥88fe$in
this application of all articles and references, including patents,
ar'e i ndor pgeRaxARLhethe nreguired iptermeiate (J. Org:rhé'hﬁlf‘ep&PgFi o®lef the
conpounds of the present invention 10 is illustrated further by the

fol | owi ng e8@&p! esFonvexsmpdee Aodophenyl cirfermediatedars trgAtedh@ithe

I nvention in scope or spirit to t he specific procedures and conpounds
descri bed ftninefthylsilylacetylene in the presence of ExaPdb|eatielyst and a

Cu(I) source, such as cupric iodide, to produce o-
alkynylanilines. See Heterocycles, 1996, 43, 2471 and J. Org.
10 Chem. 1997, 62, 6507. Further elaboration of the o-
alkynylaniline to the desired indole can be done by a copper-
mediated cyclization or a base-induced amine ring closure onto
the alkyne functionality (J. Med. Chem. 1996, 39, 892).
Alternative modifications have been made in the acetylenic
15 derivatives to generate more elaborate indole structures as
described in J. Am. Chem. Soc. 1991, 113, 6689, Tetrahedron

Lett. 1993, 24, 2823 and Tetrahedron Lett. 1993, 34, 6471.

Reduction N
~ 1Y
Z N
H
Scheme J

20
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,
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15 Preparation of 2-methyl-3-(4,5,7-trifluorobenzothi azol - 2-
yl ) met hyl -i ndol e-N-acetic acid [err]

2- Met hyl -3- (4,5, 7-Tri fl uorobenzot hi azol - 2-yl ) net hyl - i ndol e-N-acetic
Aci d was prepPE9%% a manner anal ogous to that 20 set foPCRUSPPATMNpl e 2,
except 2-nmethylindol e was used i nstead of 5-chloroindole in step 1:

178- 180[ erypeteckipr] ¢f partEdRsTeareive fugghionaligies) mgy7bgmecessary; 1 H),
7.45 (d, J =9.0 Hz, 1 H), 7.39 Ed, ) -44-
J = 9.0 HAc Bchieve ggmgtof jthe e trapsfgrmmkions. ) Inogenexal, the 1 H),
5.00 (s, 2 H , 4.60 (s, 2 H, 2.38 (s, 3 H; LRV calcd for [err]:
390. 0; foumeed3ofio) ench Prokecking Agabupgalwidlf dre appajyenty | toCtheged6; H,
3.36; N, 7.18; S, 8.21. Found: C, 5 58.47; H 3.29, N, 7.12, S, 8.18.
Exanpl e 2:8killed iwpr dihwer aekbn @f organic synthesis as well as the
5-chl oro-3-(4,5, 7-Tri fl uorobenzot hi azol - 2-
yl ) met Byl -donddkdons anecessakyi 4o attach and remove such groups. - [err]
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
10 is illustrated further by the following examples, which are not
to be construed as limiting the invention in scope or spirit to

the specific procedures and compounds described in them.

Example 1: -

.18 Preparation of 2-methyl-3-(4,5,7-trifluorobenzothiazol-2-

Necu, F

OH
2-Methyl-3-(4,5,7-Trifluorobenzothiazol-2-yl)methyl -
indole-N-acetic Acid was prepared in a manner énalogous to that
20 set forth in Example 2, except 2-methylindole was used instead

of S-chloroindole in step 1: 178-180°C; 'H NMR (DMSO-d,, 300

MHz) & 7.75-7.62 (m, 1 H), 7.45 (d, J = 9.0 Hz, 1 H), 7.39 (d,
-44- '



5-chl oroi ndol e- 3-acetonitrile A sol ution of aqueous fornal dehyde

(37% 2.95 m., 66.0 nmol ) and di net hyl am ne (40% 5.30 n., 66.0 mml)
in 20 nL EtOH was cooled to O[err]C. 5-Chloroi‘ndole ( 1’587”% %

mol ) was 15WO037&8¥BR ved in a HOAC:EtOH nixture (1:1, Pﬁj’ €and
added dropwi se to the reaction m xture. Affer stlrrlng at thIS
tenperat ur & FoP-9 Bz, thdni % 8Be (hasT &t 1DWHE Lolhartn®o Footh = Z,
tenperature and stir overnight. The mxture was added t sat'

sol ution oft RAHOS-8Pr|(s. 12NHNaCh GRis (Sddfedunt? 38 Hé'pﬁl Wgs LBMS ﬁf')ae]t"§l\7een
9-10. The resulting m xture was extracted with [err gBX%. The

or gani cs wéer ECodhifalP.8nd38Rshedtounch Peft ' M 4q.1)" - #sb LR er
MySO4, filtered and concentrated in vacuo to

- 45- CysHy3F3N,0,§¢ vE, 4.5 4§ 1 ( §5% 3 036 5-Bh! dr 38 3- £¢ didr@dhy | EFRGGS) rfet hyl |

i ndol e as a yellow powder. Wthout further purification, 5-chloro-3-

[ (di net Byl &8 .43y nBt hy139, iMda.42,(8,685.18, 22.4 mvol) was di ssol ved
in dinethylformanmide (80 nL) at roomtenperature with 5 stirring. To this
was added KCN (2.18 g, 33.5 mmol) in -H20 (10 m.). The m xture was
warnmed to 140 [err]C and stirred for 14 h. H20 was added and the

m xture was extracted with Et QAc (2Xmamphe 2: organi cs were conbi ned and
washed with sat'd brlne dried over l\/gSCIerr] flltered and

concentrat ed gepazat) e F-ed 4 Afil ibroberis -TH.¥:

chromat ogr aphy (3: 2 Hept ane Et OAC) to gi ve 2 65 g (63°/c) of

'5-chl or oi ndol e- 3- acetonltr e 1 %e Wi | S - oVB@id] err], 300 MHz) [err]
11.30 (br s, 1H), 7.63 (s, 1H) 7.42- 7.38 (m 2H) 7.05 (d, J=6.0
Hz, 1 H, 5.70- (s, 2 H, - - R :

10 OH
5-chloroindole-3-acetonitxrile :

A solution of aqueous. formaldehyde (37%, 2.95 mL, 66.0
mmol) and dimethylamine (40%, 5.30 mL, 66.0 mmol) in 20 mL EtOH
was cooled 'to 0°C. 5-Chloroindole ( 4.0 g, 26.4 mmol) was

15 dissolved in a HOAC:EtOH mixture (1:1, 40 mL) and added
dropwise to the reaction mixture. After stirring at this
temperature for 2 h, the mixture was allowed to warm to room
temperature and stir overnight. The mixture was added to a
sat’d solution of NaHCO,. 1 N NaOH was added until the pH was

20 between 9-10. The resulting mixture was extracted with CH,C1,
(3X) . The organics were combined and washed with a sat’d ag.

NaCl, dried over MgSO,, filtered and concentrated in vacuo to
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15 5-chloro-3- (4,5,7-trifluorobenzothiazol -2-yl)nmethyl-indol e- N

acetic acid 5-chloro-3-(4,5,7-trifluorobenzot hi azol - 2-yl ) net hyl -
i ndol e-N-acetic acid was prepared in a nmanner anal ogous to that set
forth in ExaMR¥5sR268st eps 1-7), except 5-chloroindole-3- PET/USBMTHNGI tril e
was used instead of 3-indolyl acetonitrile in step 5: np 188-189
[err] C [ e&FiVeH4NSR EDMBO%H6of350cMro-3-1 (Asmetinglaminol methyllH)indpige3 (d, J
=1.8 Ft 1H, 7.5 (s, 1 H, 7.45 (d, J =09.0 Hz, 1 H, 7.14 (dd,

J[ err] ®9,a JpeHlgw powderl I%lthsumf(lst;hé_r I-purlflcataoas Bschibrd-3-LRVB
cal cd for [err]: 410.0; found 411.0

- 46- [(dimethylemdnongqahmﬂl ifdalle Cdkc@5f 0g,[ er22.4 Cmne2)63;wald, 2. 45;
N, 6.82; S, 7.81. Found: C, 52.56; H 2.40, N, 6.71, S, 7.72.

Exanpl e 3:diss®lvedPinpdimgtihylfofrmamide (80 mL) at room temperature with
3-(4,5,7-Trifluorobenzot hi azol - 2-yl ) net hyl -

I ndol e5N\- ateimrdingci dTethis was added KCN (2.385g6- IBtS ainaldr dacBjaniilo de:

A solution of 2,3,5,6-tetrofluoroaniline (200 g, 1.21 10 nol) in

anhydr ous wbjr.i theemf£03reriwasd vdzmed| §o ViBd0 tCcahddsvitided for 14 h. H,0

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
10 purified by SiO, flash chromatography (3:2, Heptane: EtOAc) to
give 2.65 g (63%) of 5-ch10roi¥1dole-3—acetonitrile. *H NMR
(DMSO-d,, 300 MHz) & 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),

15

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

indole-N-acetic aéid was prepared in a manner analogous to that
set forth in Example 3 (steps 1-7), except 5-chloroindole-3-
20 acetonitrile was used instead of 3-indolyl acetonitrile in step
S: mp 188-189 °C; *H NMR (DMSO-d,, 300 MHz) 7.73-7.68 (m, 1
H), 7.63 (d, J=1.8 Hz, 1 H), 7.51 (s, 1 H), 7.45 (4, J = 9.0
Hz, 1 H), 7.14 (dd, J, = 9.0, J, = 2.4 Hz, 1 H), 5.04 (s, 2 H),

4.65 (s, 2 H); LRMS calcd for CH,F,N,0,SCl: 410.0; found 411.0
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acetic anhydride (120 nL, 1.27 nol) and heated to 120 [err]C for 2 h.

After cooling to roon1tenperature t he sol ution was poured into
ice-cold water (500 nlL). -The resulting precipitate-was filtered

di ssol ved in YOr#F®28% et ate, dried over MgSQerr], 15 f| | t RIS rI1e
concentrated. The solid material was washed with pt ane (200 m.)
and driedM + 1d’- @nad. CQ}S@S?%r uHmFﬁﬁ@ﬁ%ﬁlu8vo§%e§%h|$4d%‘%§'éLmhlte
crystalline solid (206 g, 829 136- 137@$err]c Rlerr] 0.48 (50%
et hyl acet &t 82} nS hept&neFoupér r§H 2 55:NIK'1R 2¢ B d[éerd] S300- W) [err]

10.10 (s, 1 H, 7.87-7.74 (m 1 H, 20 2.09 (s, 3 H. Anal. Calcd for
[err]: C, 46.39; H 2.43; N, 6.67. Found C, 46.35; H 2.39; N, 6.68.
-47- 2,3,5.6-Tetrafl uorot hi oacet ani | i de: A
flame-dried, 4-necked 5,000 ni rounBxdmplendd fl ask was charged with
phosphorous pentasul fide (198 g, 0 45 nol ) and 5 dlluted mnth anhydr ous
benzened (3, BX@pairation3a f1 dht aznohad '

0.89 nol) was added in one portlon and the brlght yeIIOM/suspenS|on
was heated to a gentle refi -a i solution was cooled to O
[err]C and filtered. The |nsoluble naterlal was washed with ether (2 x
250 mL) and 10 the conbined filtrate was xtr cted with 10% ag. NaOH (750
m., 500 m). After cooling the aqueo ayer to O [err]C, it was
carefully acidified with conc. HO (pH 2 he -precipitated pr oduct
was collected by filtration and washe ter (500 m.). The

yel | ow orange nateri-al was di sol et hyl mcetate

o
(o)

2,3,5,6-Tetrafluoroacetanilide:

A solution of 2,3,5,6-tetrofluorocaniline (200 g, 1.21

10 mwol) in anhydrous pyridine (103 mL, 1.27 mol) was treated with
acetic anhydride (120 mL, 1.27 wmol) and heated to 120 °C for 2

h. After cooling to room temperature, the solution was poured
into ice-cold water (500 mL). The resulting precipitate was
filtered, dissolved in ethyl acetate, dried over Mgso,,

15 filtered and concentrated. The solid material was washed with
heptane (200 mL) and dried to give 2,3,5,6~
tetrafluorocacetanilide as a white crystalline solid (206 g,
82%): mp 136-137 °C; R, 0.48 (50% ethyl acetate in heptane); *

NMR (DMSO-d&'3OO MHz) & 10.10 (s, 1 H), 7.87-7.74 (m, 1 H),

20 2.09 (s, 3 H). Anal. Calcd for CHFNO: C, 46.39; H, 2.43; N,

6.67. Found C, 46.35; H, 2.39; N, 6.68.
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15 (1,000 m.), dried over MgSJerr] and activated charcoal (3 g),
filtered through a short pad of silica (50 g¢g), and

concentrated. The resulting solid was triturated with heptane (500
m.) andWo 99/50268 t er ed to gi ve 2,3,5, 6- - PCT/US99/07116
tetrafl uorothioacetanilide (174.9 g, 88%: np: 103-104[err]C Rerr] 20
0.67 (50% ethyl acetate in heptane); [err]H NVR (DMSO-d[err], 300 MHz)
[err] 11.20 (s, 1 H, 8.00-7.88 (m 1 H), 2.66 (s, 3 H). Anal .

Cal cd for 4SusL6-TetrafuowothbioagebaniiNder 28. Found C, 43.10; H,
2.23; N, 6.19. 25 4.5.7-Trifluoro-2-nethyl benzot hi azol e:

-48- A flame-dried,| drmegkedds 5000 0nlnirqundriobbeneshell ddkasias

equi pped with over-head stirrer was charged with sodi um hydride (15.9
g, 0.66 changed) witd dphasphdreush penhasubisde ol1RMeg( 30089 mbl) 0.a2dM) . The
suspension was cooled to O [err]C, " and treated with 2,3,5, 6- 5
t et r af ISuorditiiwtedc etidh | andydrotd4 bpnzén€0 (3p0P0i mLond .34r tM)an.2,3,5, 6Fhe
solution was warned to roomtenperature over 1 h, then heated to a
gent | e reflarrafludtdacetthitiide di1es hyl f ar.e@n wel) was(4iled )imaone
carefully added and the m xture was stirred for an additional 2 h. The’
sol uti on yweertdool eddt thd) HreighkCyabliow daapensiod Ovas heateticto (2,48t 1el ) . '
The solution was extracted with ethyl acetate (1,500 nL) and washed
wi th sat' cdeefigx Eafl ¥ 1h00rhd solution Tes aogdstictd ayer and £ilnuanid.ated to
dryness, diluted with hept ane and successively washed with water (300
m.) and séathed.insolubdq. mbleédiz1l, w30 walshed Wwheh osgiwert (2 ay @sowad.)drandd over
MSO err], 15 filtered and concentrat ed to gi ve
4,5, 71or i fdheocomPined filtrate was extracted with 10% ag. NaOH (750 mL,
500 mbL). After cooling the aqueous layer to 0 °C, it was
carefully acidified with conc. HCl (pH 2-3). The precipitated
product was collected by filtration and washed with water (500
" mL) .. The yéllow-orahge material was disolved in ethyl acetate
15 (1,000 mL), dried over MgSO, and activated charcoal (3 g),
filtered through a short pad of silica (50 g),  ‘and
concentrated. The resulting solid was triturated with heptane
(500 mL) and filtered to give 2,3,5,6-
tetrafluorothioacetanilide (174.9 g, 88%): mp: 103-104°C; R,

20 0.67 (50% ethyl acetate in heptane); 'H NMR (DMSO-4, 300 MHz)
$ 11.20 (s, 1 H), 8.00-7.88 (m, 1 H), 2.66 (s, 3 H). Anal.
Caled for CHFNS: C, 43.05; H, 2.26; N, 6.28. Found C,

43.10; H, 2.23; N, 6.19.

25 4.,5,7-Trifluoro-2-methylbenzothiazole:
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met hyl benzot hi azole (116.8 g, 96% as a |light brown solid: np: 91-92
[err]C Rlerr] 0.56 (30%ethyl acetate in heptane); [err]H NVR (DVBO
d[err] 300 Mgz“)zgyerr 7.76-7.67 (m 1 H, 2.87 (s,"3 H; . Anal. Calcd
for [err]: CMOPYS9E3 1 1 .98, N, 6.82; S, ~15.78. Found C, POHUSaAdG.

2.07; N, 6.82; S, _15.59, | 2- Am no-3.4.6-triflugrofhi opheno| .
Hydr ochl ori de: A flame-dried §.000oRLofound-bottomed flask equippe with

4,5, 7-trifluoro-2-nmethyl benzot hi azole_ (25.0 . , 123 mmol) in ethylene
gl ycol (310VRE-herd spirper ¥e%, shargsd M@Seéiemgﬂdﬁd& WSndsI deyfSsed
using a nitrogen streamthen -49-
heated to Bodinanpd fdilvgsd (with pabypepus okobigne 1(3e 048] BEi of- ¥ - The
cooled to O [err]C and acidified to pH 3-4 using conc. HCO (appox. 200
n). The SYBBERdiCMmaFaskt Faeted Wt h0et’Fer W0 tFERteRd wit 3hecfwith
water (200 nlL). The organic |ayer was dried over 5 Na[err]S(derr],
filtereB tghuaflueoxethipacefionilide A134- ger tC.160t ywolld- in ongepdytifienol
(0.135 g, 0.5 nol%. After concentrating to dryness, the crude
product waShdi ssdiurdgni rwaenhwakrmeds tet taow| temperg2O®e ndyemnd th.eathef with
an - HCl solution in 1,4-di oxane (37 m., 4 N, 148 mmol ). The resulting
m xt ure wabeabvadeltor &t edetttole 10efinynesafteri 80r atiad Wimethydfeopyhidener
(100 nL) and filtered to give 2-amno-3,4,6-trifluorothi ophenol
hydr ochl ori{de0 LY. ®as carefuliydhdded aarnd die mizvnrsords] sthatredaton san
wi t hout further purification. np. 121-124 C, Rf 0.43 (30% et hyl
acetate i nadditibeal akeh; Rheal solatiwh fwas [eyalled tG, 033C4&nd Had@edB4to N,
15 6.50; S, 14.87. Found C, 33.45; H, 2.27; N, 6.48; S, 14.96.

10 ice-water (2,000 mL). The solution was extracted with ethyl

acetate (1,500 mL) and washed with sat’d. ag. NaCl (1,000 mL).
The organic layer was concentrated to dryness, diluted with
heptane and successively washed with water (300 mL) and sat’d.
ag. NaCl (1,000 mL). The organic layer was dried over MgSQ,,
15 filtered and concentrated to give 4,5,7-trifluoro-2-
methylbenzothiazole (116.8 g, 96%) as a light brown solid: mp:
91-92 °C; R, 0.56 (30% ethyl acetate in heptane); ‘H NMR (DMSO-
de, 300 MHz) 8§ 7.76-7.67 (m, 1 H), 2.87 (s, 3 H); . Anal. Calcd
for CH,F,NS: cC, 47.29; H, 1.98; N, 6.82; S, 15.78. Found C,

20 47.56; H, 2.07; N, 6.82; 8, 15.59.

2-Amino-3.4,6-trifluorothiophenol Hvdrochloride:

A solution of 4,5,7-trifluoro-2-methylbenzothiazole (25.0
g, 123 mmol) in ethylene glycol (310 wmL, 0.4 M) and 30% aqg.

25 NaOH (310 mL, 0.4 M) was degassed using a nitrogen stream then
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3-cyanonet hyl -i ndol e-N-acetic acid, Ethyl Ester: Under an

at nosphere of nitrogen, a solution of 3-indolyl acetonitrile (25.0 g,
160 nmml) in dry acetonitrile (530 nL, 20 0.3 M was treated with sodi um
hydri de (95%W‘21¥9§°. 8 168 mml) and stirred for 30 mi n.POEUS$H907116

bronmpacetate (21.3 nL, 192 rrrmlf) was added in a dropw se manner over
10 mi n andedtedsioutd Fentdse refluxt ((22d’@At fom tlenpBiateniation wesh.
After concentrating ~under_ reduced pressure, the resulting residue was
di ssol ved 9a¢ledstoePhif andtamidifhed e il 3ni4 silg gongg. Hadappoxthe
organic _ - 50- extracts were
dri ed over200ySer r |The j sqlard@namascentracted agith @dher (758 gd¢ pndduct
was recrystalized fromheptane and ethyl acetate to give the target
conpound &@ashedhwithcwaten! (20@& wdl.i d Theo ayganic lapsy : vasg@doevesrr] C,
Rlerr] 0.29 (30% ethyl acetate in heptane); J[err]H 5 NWR (DMSO-d[err],
300 VHS) [Ns8Q,,7.58ilteyred|[emnp = Fréatdd Jpdth] =2,@-@iHgerg-butyl-@)y 7.40
(dd, J[err] =8.1 Hz, J2 =0.6 Hz, 1 H, 7.36 (s, 1 H, 7.18 (b t, J =
7.2 Hz, 1udthylphénéd t(0.135 %,2 Pz5 o) .5. 1After danceRdtemrting lido(qg, J =
7.2 Hz, 2 H, 4.06, (s, 2 H, 1.20 (t, J = 7.2 H, 3 H,; ); LRVM5 calcd"
for [err] . dx342s8, thendrds.grodi@t @hb+digdaived inAmahydGals dndtdranodrr] :
C, 69.49; H, 5.82; N, 11.56. Found C, 69.39; H, 5.89; N, 11.59.
3-(4.5. 7-t¢200 winokenk didtdazedl withl pneHlY| sbhdoien Nimcet 4edioxaneadidd, Et hyl
Ester: Under a ni trogen at nosphere, a 15 solution of
3-acet oni tmii,l & iNdal4s Mmd9t i Chacrdsulteinyy Imistuee was cofddntrageddBod mmol )
i n anhydrous ethanol (90 m., 0.5 M was

10 dryness, triturated with isopropylether (100 mL) and filtered

to give 2-amino-3,4,6-trifluorothiophencl hydrochloride (15.3
g, 73%) as a light brown solid that was used without further
purification. mp. 121-124 . C; R, 0.43 (30% ethyl acetate in
heptane); Anal. Calcd for CH/ C1F,NS: C, 33.42; H, 2.34; N,

15 6.50; S, 14.87. Found C, 33.45; H, 2.27; N, 6.48; S, 14.96.

Under an atmosphere of nitrogen, a solution of 3-indolyl
acetonitrile (25.0 g, 160 mmol) in dry acetonitrile (530 mL,

20 0.3 M) was treated with sodium hydride (95%, 4.2 g, 168 mmol)
and stirred for 30 min. Ethyl bromoacetate (21.3 mL, 192 mmol)

was added 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

25 ethyl acetate and washed with sat’d. ag. NaCl. The organic
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treated with 2-amno-3,4,6-trifluorothiophenol hydrochloride (12.7
g, 59.0 mml) and heated to a gentle reflux for 16 h. Af ter cool i ng
to room nglerature the- solution was 20 concentrated und '
reduced pr essWOLSH6E yt ed with ethyl acetate and washeo"%"ﬁ?”ﬂﬂ'?—i(}
and sat' g The_ organic Iaé dried over Oé %
filtered aﬁ?f EBﬁE%n‘t’?’éﬁ fFiedgrer ¥ ?‘i)ﬂnfllterf)‘} sk EPEEREB9F L hy | Tiftet at e
in heptane 23 nL/ m_n, 150 m n)

3-(4,5,7- tPFPF‘BOPSB@H‘%"otW%z’?ﬂcrls}P}&EFﬂygr?’ﬁd?ﬁ%t%e apg eamé%i éc%'&?"cF

et hyl ester (6.0 g, 369 as a white _crystalline

110-111 [etR] ElVR[EP?]tVQFP (cs’mmlﬂyqs Fodhite FRYHepildne) solid ({-%rﬁf] H VR
(DVMBO-d[ err 300 M—Izé g'er(r“Jd 74-7.66 (m 1 H), 7.54 (d, J =7.8 Hz,
1 H, 7.4640%):1 mp, o Ry ¢-3P 1(3¢% ethy) agetatbq jim theptanel; -'i. g
Hz, 1 H, 7.04 (br t, J - 7.8 Hz, 1 H), 5.14, s, 2 H, 5 4.66 (s, 2 H),

4.14 (5§, NMR ADMSBzd,, 30MH)MHERNB T.HScAIdgr J, = 7[8rHE;, JD4 49.6 fHandL 405. 0
(M + 1)Jerr]. Anal. Calcd for. [err]; C, 59.40; H 3.74; N, 6.93;
S, 7.93. HyQurmd40, (dd, H£9=58.1H4z3. 721=N.6.82, S HIB. 0A36 (401 H),
3-(4,5,7-trifluorobenzot hiazol -2vl) met hyl -i ndol e- N-acetic aci d:
A solutiom.ief (bgtyes 3-t4 Wz, tv e, ugr obemd ot hipzol7.2- Hz, 1 H), 5.12

yl ) met hyl -i ndol e-N-acetic acid, ethyl ester (5.91 g, 14.6 mmol) in

1, 2-di met hqeyekhapg 4 /84 mlg, & 2 bl2veas, coat)edat 060 [£)rd @E)gnd . 285(¢ | reated
W|th ag. NaOH (1.25 N, 58 ni, 731mm|) |nadropW|se manner over 15
m n. After gt beH%(;ldBt H@n YWaSrRMe e £1 &3 f51:hQ1uH1N030|2‘4t2| 8n waandtpises for
an additional 30 m n, aci dified to pH Wih 2N HC1l, and concentrat ed

under fgduqed -xpffﬁ’SUfeAnal.Th@alcd for C,H,N,0,: C, 69.49; H, 5.82; N,

11.56. Found C, 69.39; H, 5.89; N, 11.59.

aci Ethyl Ester: Under a nitrogen - atmosphere, a
15 solution of 3—acetonitrile-indole-ﬂhacetic acid, ethyl ester
(11.0 g, 45.4 mmel) in anhydrous ethanol (90 mL, 0.5 M) was
treated with 2-amino-3,4,6-trifluorothiophencl hydrochloride
(12.7 g, 59.0 mmol) and heated to a gentle reflux for 16 h.
After cooling to room temperature, the solution was
20 concentrated under reduced pressure, diluted with ethyl acetate
and washed with 2N HCl and sat’d. aqg. NaCl. The organic layer
was dried over MgSO,, filtered and concentrated. Purification
by MPLC (10-50% ethyl acetate in heptane, 23 mL/min, 150 min)
to give 3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-

25 acetic acid, ethyl ester (6.0 g, 36%) as a white crystalline

-51-



resi due was dissolved in ethyl acetate (200 nL) and washed with 20 sat'd.

ag. Nad (30 ni). The organic extract was dried over [err],
filtered and concentrated. The resulting material was stirred as a
supensi on i N"M@AIER6E, filtered and dried to give : - PCT/US99/07116
3-(4,5,7-trifluorobenzot hiazol -2-yl)net hyl -i ndol e-N-acetic acid (5.38

g, 98% asobighal emyell®itlsol’Cd: R, fp 427 A30%8efhyl) | GetRfte] innd hepganeP0%
met hanol in dichloronethane); [err]H NVR (DVSO-d[err], 300 MHz) [err]

-52- . 'H NMR (DMS@-d4-306060Hz{"d 1.H)-7.6653m(d1 H) ~ 77.58 Ka, J #)7.4.46 (s,
1 H, 7.40 (d, J-81Hle) 7.15 (bt, J =6.9 Hz, 1 H), 7.03 (b
t, J = 7.4zHz # Hr.48 Q§ (ﬁ H)2 H).404(8p &S & 1Hhz, LRVG cal. ag (br tfor
[err]: 376.4; found 375. ( Diferr]. Anal. Calcd for 5 [err] C,
57.44; H 32-95;9 Miz,7-144) ,S7.845%r £ Fopnd 7Cg Hz, 1553) O, g,99,mN 7. 38
S, 8.51. Exampl e 4: Prepar ation of
S-net hyl - 3- ¢4, 3a7- 12 i ) U0k ODENZ ?thlaaZO'sz H2) 3 H); LRMS caled for
yl)nethyl-lndole N-aceti ¢ aci d err] _
5-Methyl - & g4 iirastrlibwobfaaﬂahméob 2/ AMBYRY| - Anal. [dAQIE- Pbacetic
Acid was preﬁ éd”i'n a manher anal ogous to t hat set forth in Exanple

2, except ~oghphhyld.ndgl e usedsi Rgte .0fg 5- ghdroi i@ step 1
np 131- 13%"’?%?% ?ﬁd[eﬂ] S0 (%‘,i,gdﬁ[e?e? d53,0fg5- ¢hbHr oi nelal i @

59.52; H, 3.721 N, 6.92; S, 8.04.

10

A solution of give 3-(4,5,7-trifluorcbenzothiazol-2-
yl)ﬁethyl.-indole-N-acetic acid, ethyl ester (5.91 g, 14.6 mmol)
in 1,2-dimethoxyethane (73 mL, 0.2 M) was cooled to 0 °C and

15 treated with ag. NaOH (1.25 N, 58 WL, 73.1 mmol) in a dropwise
manner. over 15 min. After the addition was complete, _the
solution was stirred for an additional 30 min, acidified to pH
3 with 2N HCl, and concentrated under reduced pressure. The
residue was dissolved in ethyl acetate (200 mL) and wés‘hed with

20 sat’d. ag. NaCl (30 mL). The organic extract was dried over
Na,S0,, filtered and concentrated. The resulting material was
stirred as a supension in heptane, filtered and dried to give
3-(4,5,7-trifluorobenzothiazol-2-yl) methyl-indole-N—acet;ic acid
(5.38 g, 98%) as a pale yellow solid: mp 177-178 °C; R, 0.44

25 (20% methanol in dichloromethane); 'H NMR (DMSO-d, 300 MHz) §
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300 MHz) [err] 7.73-7.62 (m 1 H), 7.39 (s, 1 H, 7.30 (s, 1 H,

7.27 (d, J =9.0 Hz, 1 H, 6.96 (dd, J[err] = 9.0 Hz, J[err] = 2.4 Hz,

1 H, 4.98 (s, Zﬁg%’ 4.60 (s, 2 H, 2.32 (s, 3 H.;. LRV cal cd for
[err]: 390.0;WPA¥6B91. 0 (M + 1)[err]. Anal. Calcd for ZETYS2PPRI6
58.46; H, 3.36; N, 7.18; S, 8.21. Found: C, 58.36; H 3.30, N,
7.10, S, 872@4-7.65 (m, 1 H), 7.53 (d, J = 7.5 Hz, 1cH), 7.46 (s, 1 H),
Exanpl e 5: Preparation of

7- et hyl - 37¢405(&: tJ i¥ |8u:dr BBenkotthi akgl5s- db t, J = 6.9 Hz, 1 H), 7.03 (b

yl ) met hyl -i ndol e-N-acetic acid

7- Met hyl - 3£¢4J5=77t.Ri Bkuot oBEnz®t 4R almol -28)|,) vebhyl(s, 25H) hdoRMS Neadest i ¢

Acid was prepared in a nmanner anal ogous to that set forth in Exanple
2, except TomeChH|,FiNiOL®: ks Usedoundt 328.0 (M -0f1)5.chl 3nal nderked rfst ep 1:
np 216-218 [err]C, [err]H NVR (DVBO-d[err], 300 MHz) [err] 7.73-7.63

(m 1HS5 7C3H;,F.8D,$m 2,H57.8492H6. 8396m N, 7.43;Hs, B.52.(s,Fdumd) C,4. 60
(s, 2 H, 2.55 (s, 3 H; LRMs calcd 10 for [err]: 390.0; found 391.0 (M +
1)[err]. Anabs;@) cz.9or N, 7.3Bers):8.81.58.46; H 3.36; N, 7.18; S, 8.21.

Found: C, 58.37; H 3.37; N, 7.11; S, 8.13.
Exanple 6: 15 Preparati on of
6-chl oro-3-(4,5,7-trifluorobenzot hi azol - 2-
yl ) met hyl -i ndol e-N-acetic acid Example 4: . :
6- Chl oro-3-(4,5,7-trifluorobenzot hi azol - 2-yl ) net hyl - i ndol e-N-acetic
Aci d was prepgiefaidt forllRif&-mabB{D 782t fluoro afibhol e Exanpl e
2, except 6-chlorolindole was used i nstead
10 : 1)methyl-indole-N-acetic acid
F
i/
Hg !
OH

5-Methyl-3- (4,5, 7-trifluorcbenzothiazol-2-yl)methyl-
indole-N-acetic Acid was preparéd in a manner analogous to that
set forth in Example 2, except 5-methylindole was used instead
15 of 5-chloroindole in step 1: mp 131-133 °C; 'H NMR (DMSO-d,,
300 MHZ) & 7.73-7.62 (m, 1 H), 7.39 (s, 1 H), 7.30 (s, 1 H),
7.27 (d, J = 9.0 Hz, 1 H), 6.96 (dd, J, = 9.0 Hz, J, = 2.4 Hz,
1 H), 4.98 (s, 2 H), 4.60 (s, 2 H), 2.32 (s, 3 H); LRMS calcd
for C,H,,F,N,0,S: 390.0; found 391.0 (M + 1)*. Anal. Calcd for
20 C,gH,;F;N,0,S: 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.
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20 of 5-chloroindole in step 1: np 194-195[err]C, [err]H NWR
(DVMBO-d[err], 300 MHz) [err] 7.73-7.63 (m 1 H), 7.50 (d, J= 8.4 Hz,
H, 7.46- 7.42 (m 2 H, 7.00 (dd, J[err] = 8.4 Hz, J[err] = 2.1 Hz,
H, 4.76 WQ9/50268H)  4.62 (s, 2 H); LRVS cal cd for [err|PCTASI9116
found 411.0 (M + 1)[err]. Analysis calculated for [err]: C

-54- .. 52.63; H, 2.45; Bxamplg®5: S 7.81. Found: C, 52.50; H,
2.44, N, 6. 74, S 7. 69. Exanple 7:
3 = 3 g 1 - y en h 1

Preparati on &rebak A
yl ) met hyl - i ndol e- N-acetrc acid [err]
5-Benzyl oxy-3-(4,5, 7-tri f plbnetiey A :
i ndol e-N-acetic Acid was prepared in a manner anal ogous to that 10 set
forth in ExanfiFMetByl-®xth{, 7-Srbfhrabepzatiiazala2-ydssethyl- i nst ead of
5-chl oroindole in step 1: np 165-168[err]C, [err]H NWR
( DVBO- @ erimidole3@bakélzic Acid vad. pfepar®d ifinp Imdinexr7 at@ldgS@s tlanthatH),
7.28-7.10 (m 4 H), 7.10 (d, J = 2.4 Hz, 1 H, 6.87-6.80 (m 1 H) ,
5.05 (s, dt) foftBSifisEx2mple 2|, Sekcept27HphetHyRiMdodkcdas onsed Sirsteal:
482.0; found 483.0 (M+ 1)[err].

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

300 MHz) 8 7.73-7.63 (m, 1H), 7.36-7.32 (m, 2 H), 6.92-6.88 (m,
2 Hy, 5.17 (s, 2 H), 4.60 (s, 2 H), 2.55 (s, 3 H); LRMS calcd
10 for C,H,,F,N,0,8: 390.0; found 391.0 (M + 1)'. Anal. Calcd for
c,H,F.N,0,8: C, 58.46; H, 3.36; N, 7.1B; S, B8.21. Found: C,

58.37; H, 3.37; N, 7.11; 8, 8.13.

Example 6:
15 Preparation of 6-chloro-3-(4,5,7-trifluorobenzothiazol-2-
ethvl-indole-N-: ic aci
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

20 of 5-chloroindole in step 1: mp 194-195°C; 'H NMR (DMSO-d,,

300 MHz) 6 7.73-7.63 (m, 1 H), 7.50 (d, J = 8.4 Hz, 1 H), 7.46-

7.42 (m, 2 H), 7.00 (dd, J, = 8.4 Hz, J, = 2.1 Hz, 1 H), 4.76
(s, 2 H), 4.62 (s, 2 H); LRMS calcd for C,H,F,N,0,8Cl: 410.0;

found 411.0 (M + 1)*. BAnalysis calculated for C,H, F,N,0,SCl: C,
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Exanpl e 8: Preparation of 6-fluoro-3-(4.5.7-trifluorobenzothiazol - 2-
yl ) met hyl -i ndol e-N-acetic acid 20

6-fluoro-3-(4,5,7-trifluorobenzot hi azol -2-yl ) net hyl = i ndol e- N-acetic

Acid was prepXNEWS8a manner anal ogous to that set for PRI/P$PUEUGp)| e

2, except 6-fluoroindole was used instead

-55- 52.63; H,of2-85¢hNor 6i 8@l % iTr &dt-eFopnd: n. 2903 He; 2-fér rFH NWR
(D_I\/ISOd[erri 300 MHz) 8 7.73-7.65 (m 1 H), 7.53 (dd, J[err] = 8.4

Hz, J[err] 754:35 7-6Pz, 1 H), 7.44 (s, 1 H, 7.34 (dd, J[err] = 10.5 Hz,

J[err] = 2. 1 H), 6.93-6.68 (m 1 H), 5.11 (s, 2 H), 4.64 (s, 2

H; LRVS 5 calcd for [err]: 394.0; found 395 (M+ 1).

Exanpl e 9: Preparation of 5-fluoro-3-(4,5,7- trlfluorobenzothl azol -

yl) met hyl -i ndol e- N-acetic acid Example 7:

[err]

5-fl uor & 3- (2r8paxatid 2y b 1 \D

Acid was prepared in a nmanner anal ogous to that set forth i n Exanpl e

2, except 5-fluoroindole -N-acebfic oroindole in step 1:

np' 193-195[err]C, [err]H NWR (DMSO-d[err], 15 300 MHiz) 8 7.65 (m 1 H),
7.51 (s, 1 H), 7.42 (br dd, J[err] = 9.0 R :

<8 A

OH
5-Benzyloxy-3-(4,S,7-trif1uorobenzothiazol-2-y1)methyl-
indole-N-acetic Acid was prepared in a mgnner analogous to that
10 set forth in Example 2, except 5-benzyloxyindole was used
instead of 5-chloroindole in step 1: mp 165-168°C; 'H NMR
(DMsO-d,, 300 MHz) & 7.73-7.65 (m,1 H) 7.40-7.30 (m, 3 H),
7.28-7.10 (m, 4 H), 7.10 (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

15 C,.H,,F,N,0,S: 482.0; found 483.0 (M + 1)*.

Bxample 8:
(= i of 6-fluoro-3- -txi robenzothiazol -2 -
methyl -indole-N-acetic acid
20 6-fluoro-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-
indole-N-acetic Acid was prepared in a manner analogous to thé.t

set forth in Example 2, except 6-fluorocindole was used instead
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Hz, J[err] = 4.8 Hz, 1 H), 7.34 (br dd, J[err] = 9.9 Hz, J[err] = 2.4 Hz, 1
H, 7.02-6.96 (m 1 H), 503 (s, 2 H, 462 (s, 2 H; LRVWS cal cd
for [err]: 394.0; found 395 (M+ 1). 20 '
Exanpl e 10: WO 99/50263 -56- PCT/US99/07116
Preparation of 6-nethyl- 3- (4 5, 7-trifluorobenzot hi azol - 2-
yl ) met hyl ofndetbldraireiale aigi dstep 1: mp 200-203 C; 'H NMR (DMSO-d,,
6- met hyl - 3- (4,5, 7-trifluorobenzot hi azol - 2-yl ) net hyl - i ndol e-N-acetic
Acid was poepmigd i 7a73BNNes analLINys 7t.e3t had, J,5=setafmEt hu,is Exanple 2,
except 6-nethylindole was used instead of 5-chloroindole in step
1 np H211121-1)")I91r4]4C(SR[ erg), Oy 56y (@W0%, = 1078t A3Nok, i=n2.4 Hz, 1
di ehl or onet hane) [err]H NWMR (Dl\/BOd[err] 300 MHz) 7 72 7.63 m 1
H, 7.37 fw', % 937616é"2(m1 ) z) /- %51(15 (sl @ H)7 1«564 (s(Sz ﬁ)H)LRﬁs85 (d,
J=8.4 H, 8 (s, 2 H, 4.6 2 H 7'(s, 3 H.
Exanpl ¢ 1<1:a1cd foPr@gﬁrFﬂk'G)Q 0594 0; found 395 (M + 1)
3-(5-trifluoronet hyl*béhZot Bi azol - 2-yI) met hyl - i ndol e- N-acetlc Acid 15
3-(5-trifluoronethyl benzot hi azol - 2-yl ) net hyl -i ndol e- N- -acetic Acid was
prepared in a manner anal ogous to that set forth in Exanpl e 3
(steps 5-7), except 2-am no-ﬁ}:w?p gt rifluoromethyl)-benzenet hi ol
hydrochl ori de was used i nstead ]2 am no-3, 4, 6-trifl uorothi ophenol
hydrochl Obl-8fat RfPs-fluoro-3-(4 7-trifluorobenzothiazol-~2-
met ~indole-N- tic aci
F
F

1o

15

20

5-fluoro-3-(4,5, 7-trifluorobenzo;hiazo_l-_2-y1) methyl -

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

set forth in Example 2, except 5-f1uoz_'oind_ole was used instead -

of 5-chloroindole in step 1: wmp 193-195°C; 'H NMR (DMSO-d,,
300 MHz) & 7.65 (m, 1 H), 7.51 (s, 1 H), 7.42 (br dd, J, = 9.0
Hz, J, = 4.8 Hz, 1 H), 7.34 (br dd, J, = 9.9 Hz, J, = 2.4 Hz, 1
H), 7.02-6.96 (m, 1 H), 5.03 (s, 2 H), 4.62 (s, 2 H); LRMS

calecd for C,H, FN,0,S: 394.0; found 395 (M + 1).

Example 10: -
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20 nmp 233-234 [err]C [err]H NVR (DMSO-d[err], 300 MHz) [err] 8.29 (s, 1
H, 8.19 (br d, J:81Hz 1 H, 768(brd J =9.0 Hz, 1 H), 7.49
(br d, —69Hz H)71(s,1H),738(brd J =28.4 H, 1
H., 7.12 (br ?V02915°%§8 Hz, 1 H, 7.00 (br t, J= 6.9 Hz, 1 H)PCT/USINTILG6 o7
(s, 2 H, 4.60 (s, 2 H. 25 -57-
Exanpl e 12%@%&&&%@&

gl

- Met hyl - 3-(5-Tri fl uor omet hyl benzot hi azol -

yl ) met hyl - ividaieshMl ajndote aliigbetic acid

5- Met hyl - 3- (5-trifl uoronet hyl benzot hi azol - 2-yl ) net hyl - 5 indole-Nacetic
aci d was prepar édmenhyl ndnidkess dhdlra§ousrobendmtthiazol -2 eyl fmmtthlyli-n Exanpl e
2, except 5-nethylindole was used instead of 5-chloroindole in step 1
and, 2-am nindblet-N-brebionkeiy/was prepabedziénet anhehyamaldgons te thst used
I nst ead of 2-am no- 3, 4, 6- trifluorothi ophenol hydrochloride in step 2
(Exanpl & 3,sett eforth) 1n6)3xampbe 24 3- &4 rg-mgethiPinddl Nwas D2 dhetedd 300
MHz) [err] 8.27 (s, 1 H), 8.20 (d, J =8.4 H, 1 H, 7.68 (d, J =8.4
Hz, 1 H), 7855-ehloroindold, ih 2étép, 1: H , mp. 2511<k13Pc; 8RL.8D, 11b%,
6.95 (d, J = 8.1 Hz, 1 H, 4.96 (s, 2 H, 4.57 (s, 2 H, 2.31, (s, 3
H) ; Lm&mdlhoﬂlénldiﬂ'ometﬂﬁn&(ﬁ 40f ik +(dMso-dlp 300 MHz)  7.72-
Exanpl e 13: Preparation of 3- (3 ni t rohenyl ) net hyl -i ndol e- N-acetic
acid f[err]7.63 m, 1 H), 7.37 (d, J = 7.1 Hz, 1 H), 7.35 (s, 1 H), 7.18

. (s, 1 H), 6.85 (d, U=8.4 Hz, 1 H), 5.08 (s, 2 H), 4.60 (s, 2

10 H), 2.37 (s, 3 H).

indole-N-acetic Acid

15 3-(5-trifluoromethylbenzothiazol-2-yl)methyl-indole-N-

acetic Acid was prepared in a manner analo'gous to that set
forth in Example 3 (steps 5-7), except 2-amino-4-
(trifluoromethyl) -benzenethiol hydrochloride was used instead
of 2-amino-3,4,6-trifluorothiophenol hydrochloride in step 6:

20 mp 233-234 °C; 'H NMR (DMSO-d,, 300 MHz) & 8.29 (s, 1 H), 8.19
(brd, J=8.1 Hz, L H), 7.68 {(br d, J = 9.0 Hz, 1 H), 7.49 (br
4, J=6.9 Hz, 1 H), 7.41 (s, 1 H), 7.38 (br 4, J = 8.4 Hz, 1
H), 7.12 (br t, J = 6.9 Hz, 1 H), 7.00 (br t, J=6.9 Hz, 1 H),
5.01 (s, 2 H), 4.60 (s, 2 H).

25
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20 Preparation of indole-Nacetic acid. ethyl ester Under an
at nosphere of nitrogen, a solution of indole (15.0 g, 128 mmol) in
dry acetonitrile (300 nL, 0.4 M was -58--
treated w t hWpse3e8hydri de (95% 3.69 g, 153 mml ) and st ihcTa9eriié f or 30 .
mn. Ethyl bronpacetate (17.0 ni, 153 mmol) was added In a dropw se
manner over 10 min and the sol uti oBxamptesfl2rer ed at roomtenperature
for 16 h. After concentrating under 5 reduced pressure the resulting
resi due was Biliepapbti 5 AMe i -Rrrife ekt 4} i3z <P
NaCl . The organic extracts were dried over NgSC{err] filtered and
concentr at ed. The crudey__}_m_tmmmm_fg_ed_ﬂy fl ash col um
chr omat ogr aphy (50% et hyl acetate in heptane): Rf0.25 (40% et hyl
acet at e i n hepSaMekhyE+3 5 -tiQ £1hbForiddiyDbeheothiafRilG- 2y ) meehyl- 7. 53 (d, J
= 6.3 H, 1 H, 7.38-7.31 (m 2 H, 7.11 (br t, J =7.2 Hz, 1 H, )
7.02 (Isr tindble-KN-acélzic acid whsHprefardu Gndld namnedr ldnalbgd@s (t5 thald), 4. 12
(g, J =7.2 Hz, 2 H, 1.19 (t, J = 7.2 Hz, 3 H. 15
Prepar at | (getoffodth3ini Examblbe)d ) reaicapt - 5rdetieyMNmidki ascusged insteaihyl
ester | ndol e-N-&cetic acid, ethyl ester ( 0.500 g, 2.50 nmol)
was di ssolefedsidhlbréidtioxenen( step) 1aandpomaadperat (Urd fMubometthylgt-i rri ng.
To this solution was added Ag[err]CJerr]/Celite (50% by

benzenethiol hydrochloride was used instead of 2-amino-3,4,6-.

trifluorothiophenol hydrochloride in step 2 (Example 3, step
10 6): mp 248-249°C; ‘H NMR (DMSO-d,, 300 MHz) & 8.27 (s, 1 H),
8.20 (d, J = 8.4 Hz, 1 H), r.ss (d, J = 8.4 Hz, 1 H), 7.35 (s,
1H), 7.27 (s, 1 H), 7.25 (d, J = 8.1 Hz, 1 H), 6.95 (4, J =
8.1 Hz, 1 H), 4.96 (s, 2 H), 4.57 (s, 2 H), 2.31, (s, 3 H);
LRMS caled for C,H,.F,N,0,S:; found 405 (M + H). '

15

OH

20 e i i -N- ic i e e
Under an atmosphere of nitrogen, a solution of indole

(15.0 g, 128 mmol) in dry acetonitrile (300 mL, 0.4 M) was

-58-



wei ght, 0.500 g, 0.9 mol ). The m xture was warned to 90[err] C and

mai nt ai ned overnight. Herr] O was added to the reaction m xture

followed by extracted with Et QAc (2X). The organi cs were conbi ned and
washed with aWO2S®eH,ine solution, dried over 25 MySO err [PCHYPMAY and
concentrated in vacuo. The residue_was ,

-59- treated wifih j§9ddgmbhyérifer (95%.| dshOcHr ottt FYPAPphInd Firkast ane:
Et OAc) to ive 180 522% as a pale yellowoil. [err]H NWR

pr 380“‘111-' ﬁgy

(DVBO-d[ er £ [ Brepoarerptes, (LPHP, ™, 0253 dMgl)- s agded )
7.75 (d, J = 7.2 Hz, 1 H, 7.59-7.57 (m_1H, 7.46-7.39 (m 1 H),
7.33 (d, 1B ajdropwisepmannefj over(lq duim ayd the|zoduBbonywap s$firmede (s,
2 H, 419 (s, 2 H, 4.13(q, J =7.2 H, 2 H, 1.18 (t, J =7.2

Hz, 3 H). at roomwpr ggaparatwref £9r( 314 tr.onhdftemecontentrasiogN-urdar c
Acid 10 3-(3-Nitrophenyl) et hyl -i ndol e-N-acetic Acid, ethyl ester
(0.175 §, @eBuced| premsuxk.sddles gesuht ik résidhe Wwag disgblved in etimgom
tenperature with stirring. The m xture was cooled to O[err]C and

treated w ahettdkéladhd (dasliedriwith Ganrdl ) agTheadl xt the waganic eattawisd to
stir at this tenperature for 2 h. 1 N HClL was added 15 and the m xture
extracted werh Brad ovaX) MgBog, ofjhterxsd waid concemtateded afite wesindsl Wit h
a sat'd brine solution, dried over MgSO err], filtered and

concent r at pdtoducy ava® . puhif b iyudElad8R columih r chrongtedraphp (e@E$ agehyind
vacuum filtered with several hept ane washings to give 110 ng (69%
the desiredcebapeutisi heptdfie) ANROS f2oM{40% peiddr .aceeat83ih6hepeantC ‘Herr] H
NVR (DMBO d6, 300 MHz) [err] '

10 NMR (DMSO-d, 300 MHz) 8 7.53 (d, J = 6.3 Hz, 1 H), 7.38-7.31
(m, 2 H), 7.11 (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 (g, J = 7.2 Hz, 2

H), 1.19 (¢, J = 7.2 Hz, 3 H).

15

ethyvl esterx

- Indole-N-acetic acid, ethyl ester ( 0.500 g, 2.50 mmol)

was dissolved i.n 1,4-dioxane (5 mL) at room temperature with

20 stirring. To this solution was added Ag,CO,/Celite (50% by
weight, 0.500 g, 0.9 mmol). The mixture was warmed to 90°C and
maintained overnight. H,0 was added to the reaction mixture
followed by extracted with EtOAc (2X). The organics were
combined and washed with a sat’d brine solution, dried over

25 Mgso,, filtered and concentrated in vacuo. The residue was
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=8.1H, 1H, 7.75 (d, J 8.1 Hz, 1 H

8.11 (s, 1 H, 8.03 (d, J ,
7.53 (t, J =8.1Hz, 1 H, 7.45 (d, J =8.1 Hz, 1 H), 7.33 (d, J =
8.4 H, 1 H, 7.20 (s, 1 H, 7.11 (t, J = 7.2 Hz, 1 H, 6.97 (t, J =
7.2 Hz, 1 H) Wa99g@268s, 2 H), 4.18.(s, 2 H; 25 LRMS cal cd Kavuspeemis:
310.0; found 311 (M+ 1)[err]. - 60-
Exanpl e 14purifiefr dyyarsdtO; ofilash 2cprematiogaphy 5 (3 : 2 r Hépranesb BLodchi apol - 2-
yl ) met hyl -i ndol e-N-acetic acid [err]
2- phenyl - 33 5180 tmg f (2R%)obmm zat babe oye oW )ors:. hyH- NMR (DMAdedg- 90fcet i c
acid was prepared in a manner anal ogous to that set forth in Exanple

2, except Nt X-gphenysinda) ¢ vsasz used o = sinswead &) ,5-thsor@@,ngol=e i n
step 1: np 238-239[err]C Rerr] 0.60 (10% 10 nethanol in chl oroforr’r)

[err]H NlVRr (DD d[ ﬁl}rlv 391)7 M'}Z)(“{'EELI‘ h)7 5045-77Q9 (m, inm 1H) 337 (%8

(m 7H, 7.20 (t, J =9 H, 1H, 7.07 (t iy 2% 88 (S _
2H), 445 {s.1 ?ﬂz') IJ!- ! .%l QQ,erH) 7. 1Eae%rh9 (:615% &) éowd(#% 0 (M.
+ 1)[err]. Anal. [err]: (347N 6.'19; S,

7.09. Foungy, G, 19153,65 14)6; 4"133 &2 JN= §. zllnz, 2 @1)961 18 (t, J = 7.2
Exanpl e 15

Hz, 3 H).

10 3-(3-Nitrophenyl)methyl-indole-N-acetic Acid, ethyl ester
(0.175 g, 0.5 mmol) was dissolved in THF: EtOH (1:4, 5 mL) at
room temperature with stirring. The mixture was cooled to 0°C
and treated with 1N NaOH (1.55 mL, 1.6 mmol). The mixture was
‘allowed to stir at this temperature for 2 h. 1 N HCl was added

15 and the mixture extracted with EtOAc (2X). The organics were
combined and washed with a sat’d brine solution, -.dried over
MgsSO,, filtered and concentrated in vacuo. The residue was
triturated with heptane and vacuum- filtered with several
_heptane washings to give 110 mg (69%) the desired compound as

20 an off-white powder. mp 163-165 °C; 'H NMR (DMSO-d,, 300 MHz) 3
8.11 (s, 1 H), 8.03 (d, J = 8.1 Hz, 1 H), 7.75 (d, J = 8.1 Hgz,
1 H), 7.53 (t, J.= 8.1 Hz, 1 H), 7.45 (d, J = 8.1 Hz, 1 H),
7.33 (d, J=8.4 Hz, 1 H), 7.20 (s, 1 H), 7.11 (t, J = 7.2 Hz,
1 H), 6.97 (¢, J=7.2 Hz, 1 H), 4.96 (s, 2 H), 4.18 (s, 2 H);

25 LRMS calcd for C,,H,N,0,S: 310.0; found 311 (M + 1)°*.
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Preparation of 5-phenvl-3-(4,5,7-trifluorobenzothiazol - 2-

yl ) met hyl -i ndol e-N-acetic acid 20 3- cyanonethyl

- 5- phenyl -indol e-N-acetic acid, ethyl ester

5- Br ono- 3- cy WOMAMEA - i ndol e-N-acetic acid, et hyI ester PCTUSHLG o

3.1 nmmol) and phenyl boronic acid (0.418 g, 3.4 nmol) wer e di ssol ved

i n anhydrous DME at room tenperature under a

-61- nitrogen atnsophere and treated with Pd(QAc)[err] (2.1
my, 0..0093 mml ) and PPh3 (7. 4Exgmebe 0P8 mol). This mixture was

heat ed toreflux and 2 M Na[err]CIIerr] (3 11 nL 6.2 mmol ) was added
i gpapatién cof P ipheny : “ﬂf: @eenzothigzolagaerature 5

with
washed with a
sat'd aqueous NaCl solution, dried over r], filtered and
concentrated in vacuo. The residue was pgri [ by Sierr] flash
chromat ography (heptane to 1:1 heota ‘ BtOXC) to 10 give the desired
material as a white solid (445 SN s H NVR (DVSO-d[err], 300
MHz) [err] 7.64-7.74 (m 4H), 7.38 H) , 7.29-7.34 (m 1H),
5.20 (s, 2H), 4.15 (q, J = 7.2 Hz, (s, 2H, 1.20 (t, J =7.2

Hz, 3H). 15 5-phenyl -3- (4,5, 7-Qx% | uor obenzot hi azol - 2- yl) et hyl
i ndol e- acetic aC|d OH
5-phenyl-3- (4,5, 7-trifl uorobenzot hi azol - 2- yI)nethyI i ndol e- N-acetic

acid was prepar gdphBngl MBNAESs , FRekgRuSrdberiddthiazol -3l finwthiylk-n Exanpl e
2, except that 5- phenyllndole was used 20 instead of 5-chloroindole in

step 1! np jh1LoR-heetl & addEmwak réﬁared ird BO¥arméhaaedldgpushker ohat m ;
[err]H NVR (DVSO-d[err], 300 MHz) [err] 7.66-
set forth in Example 2, except that 2-phenylindole was used
instead of 5-chloroindole in step 1: mp 238-239°C; R, 0.60 (10%
10 methanol in chloroform); 'H NMR (DMSO-d,, 300 MHz) & 7.60-7.70
(m, 1H), 7.39-7.58 (m, 7H), 7.20 (t, J = 9 Hz, 1H), 7.07 (t, J
= 9 Hz, 1H), 4.80 (s, 2H), 4.45 (s, 2H); LRMS caled for
C, H,;F.N,0,S: 452.0; found 453.0 (M + 1)'. Anal. Caled for

C,H,.F;N,0,S: C, 63.71; H, 3.34; N, 6.19; S, 7.09. Found: C,

15 63.46; H, 3.32; N, 6.11; S, 6.96.

Example 15
Preparation of S-phenvl-3-(4,5,7-txrifl benzothiazol-2-
ylimethyl-indole-N-acetic acid
20 .
3-cva thyl -5-phenvl -indole-N-acetic aci ethvl ester

5-Bromo-3-cyanomethyl-indole-N-acetic acid, ethyl ester
(L.0 g, 3.1 mmol) and phenylboronic acid (0.418 g, 3.4 mmol)
were dissolved in anhydrous DME at room temperature under a
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7.69 (m 4H), 7.57-7.60 (m 1H), 7.39-7.47 (m 3H), 7.29-7.35 (m

2H, 5.06 (s, 2H, 4.66 (s, 2H); LRVM5 calcd for [err]: 452.0;
found 453.0 (M+ 1). Anal. Calcd for 25 Jerr]: C 63.71; H 3.34; N,
6.19; S, 7.0W0Ps0eE: C, 63.54; H 3.32; N, 6.13; S" PCYASINTII6

-62- Exanpl e 16 Preparation
of 6- phenwnlitBegen Satméasplidneorarik naeiatedz otitR- Pd (OAg),) Nt iy ingl, ndobeaN- aceti c
acid 5 Step 1. 6-Phenylindole A solution of 6-bronoindole
(2.0 g, mibBlPOandnBPh, (M4 mg, anbgdramsl) ol Ubnes (Riureumder haatedr ogen
at nosphere was treated with Pd[P(Ph[err])] [err] (10% nol). After
stirring tbe mefiunr eandl(2 MONa2,80, (B.n1, miphesyd baisl)i cwasicadded 1vd 0,
15.30 nmmol) in anhydrous EtOH (10 nlL) was added foll owed by the

addi tion e@kringe. saiftdd akh] tholpixtlite Wasasied BoxXtod® téperadiee to
refl ux for 24 h. After cooling to roomtenperature, the m xture was
added $0 an8akddedr t8eHRP! B0n)) .ANHRX ifeatl £8NtM thiktire \wals? ¥kt radbed The
organic layer was dried over MSH, filtered and concentrat ed
in vacuo. wibr rsdadue(aes RobOki) ednlY HHeaSOrfdlid® were ebMSIREDIAARNY (1:1
[err]/ heptane) to give the desired " material as white powder ( 900 ng, -

45% : [ eabhedMpi €VEOsEE €47 | agdébus NacIMdBlukebh] dEidd &Rir Mgsbi) .

' .7.58-7.66 (m 4H), 7.41-7.47 (m 2H), 20 7.36 (m 1H), 7.26-7.31 (m 2H),

6.42 (M ¥hf)tered and RoRReHALLEEd in Yacuo. The residue was purified by
6- phenyl -3- (4,5, 7-trifl uorobenzot hi azol - 2-

S5i0, flash chromatography (heptane to 1:1 heptane/ EtOAc) to

10 give the desired material as a white solid (445 mg, 45%); 'H

NMR (DMSO-d,, 300 MHz) & 7.64-7.74 (m, 4H), 7.39-7.44 (m, 4H),

7.29-7.34 (m, 1H), 5.20 (s, 2H), 4.15 (g, J = 7.2 Hz, 2H), 4.08 .

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

15 5-phenyl-3-(4.5, 7-t;if1ugrobenzoth;azol -2-yvlimethyl indole-N-

| acetic acid |
S-phenyl-3-(4,5,7-trif luorobenzothiézol-.z -yl)methyl-

indole-N-acetic acid was prepared in a manner analogoﬁs to '-that

set forth in Example 2, except that S-phenylindole was used

20 instead of 5-chloroindole in step 1: mp .156-159 °C; R, 0.55

(10% methanol in chloroform); *H NMR (DMSO-d,, 300 MHz) & 7.66-

7.69 (m, 4H), 7.57-7.60 (m, 1H), 7ﬁ39-7.47 (m, 3H), 7.29-7.35

(m, 2H), 5.06 (s, 2H), 4.66 (s, 2H); LRMS calcd for

CpH, F3N,0,8: 452.0; found 453.0 (M + 1)°. Anal. Calcd. for

25 C,H,FN,0,8S: C, 63.71; H, 3.34; N, 6.19; S, 7.09. Found: C,
63.54; H, 3.32; N, 6.13; S, 7.01.
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yl ) met hyl indol e-Nacetic acid 6- phenyl - 3- (4, 5, 7-
trifluorobenzot hi azol -2-yl)net hyl -i ndol e-N-acetic acid was 25 prepared

in a manner anal ogous to that set forth in Exanple: 2, except that

6- phenyl i ndol 026k ed i nst ead of 5-chl oroi ndol e i n stPEE/UBPARIG
156- 159C, R err] 0.50 (10% net hanol in chloroform;

- 63- [err]H NVMR (DVMBO-d[err], 300 MHz) [err] 7.65-7.75 (m
4H), 7.57-7.62 (m 1H), 7.41-7.50 (m 3H), 7.26-7.38 (m 2H), 5.12 (s,
2H), 4.68 - (s, 2H); LRVS cal cd fExanpke [L6 452. 0; found 453.0 (M +

[err]. Anal. Calcd for [err]: C 63.71; H 3.34; N, 6.19; S 5 7.009.
Found: C, Bfeptratdon3o¥36-phenmyll-(B- (Sﬂ56796r1fluorobenzoth1azol -2~

Exanpl e 17yl)meth¥ledadalceN-adetic acid

5-norol®l i no-3-(4.5.7-trifl uorobenzot hi azol - 2-

yl ) net hyl - Steip| - d-Fhenvtindole [err] 10

5- Mor phol i no- 2-ni trotol uene A m xture of 5-fluoro-2-nitrotoluene
(5.11 g, 32.9 mmlgolution nof pheibromoliAaddleni(2 49. 4,mbb)2andmcdnr | iQ6. 83
g, 49.4 mol) was diluted in anhydrous DVSO (80 nL) at room

t enrper at ur enhyddouslS toluehei NQzomIhe uidet-ur @8 Wast ieinedatfoSfiertd | Gakor 24
h. After cooling to roomtenperature, Herr]O was added and the
resul tant treatdd %ridie M @H,) BCl(@DsWiroh ) Et DAcet 3Xcibhing the ThisktRirgani c
10 for 30 min., phenylboronic acid (1.8%. g, 15.30 mmol) in
anhydrous EtOH (lb mL) was added followed by the addition of
sat’d NaHCO, (6mL). The bi-phasic mixture was heated to refiux
for 24 h. After cooling to room temperature, the mixture was
added to a sat’d brine solution and extracted with EtOAc.(2X).
15 The organic layer was dried over MgsSoO4, filtered and
concentrated in vacuo. The residue‘was_purified by flash column

chromatography (1:1 CH,Cl,/ heptane) to give the desired

material as white powder ( 900 mg, 45%): 'H NMR (DMSO-d,, 300
MHz) & 11.15 (br s, 1H), 7.58-7.66 (m, 4H), 7.41-7.47 (m, 2H),

200 7.36 (m, 1H), 7.26-7.31 (m, 2H), 6.42 (m, 1H).

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

25 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 156-159°C; R; 0.50 (10% methanol in chloroform);
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| ayer was washed with sat'd aqueous NaCl (100 nmi), dried over

MygSO err], filtered and concentrated in vacuo. The remaining solid 20 was
triturated in heptane (200 nL) and filtered to give the desired
material (7. Wogp/s098% as a yell ow powder: Rerr] 0.40 (75%cCTussosms ane/
25% et hyl acetate). [err]H NVR (DVSO-d[err], 300 MHz) [err] 7.96

- 64- 'H NMR (DMgb-g], —3809»/&4%) §Hy. 6§ *§r357."§3 &ﬁ (m) 2"'%5'3—77%2“(:!13 = 3.0
Hz, 4H), 3.35 (t, J= 4H) , 3 (s reparatlon of

5- Mor phol i ndpl@l 730 3 der, 2 pg e 50i2 Rt r n,
sol ution M rmr(g‘ﬁo #gyl él trotg@ﬁengr)ﬁ 07g, 31. %g)e ‘f) I n DVF

(100nmL) (g, Wéﬁ)tfﬁ §dcm§¢g ggf’?,% ﬁs;i{%{ga,ﬁ_ﬂ Qﬁﬁ'oﬂe%%hda%%taab 81 T

36.2 mol) and pyrrolidine e m xture was at ed

to 100[erri)C anda fm@é{a& & ve f‘ %&g fsAfg‘e go%_ ng, 3t§§ g,o gni(éjtrse was

concentrated’in vacuo Thtermedi 4t e’ as’ @ bri’ck-red

solid .ipte n sokvgd in Et CAc (200 ni) :
and addsed ?o a pr -?ﬁara ; 'Fipérr&@oﬁtﬁinvvlth ?8%% é?"goo ng) in Et OAc

(40 mL). The m xture was hydrogentated on a Parr- 15 shaker at 55 psi for
2.5 h. The catalyst was filtered through a - Celite plug with several
washi ngs with Et OAc and t he renaini .Flltrate concentrated in vacuo.
The residue was purified by %%&p'lf H ash chromat ography (1:1

Hept./ Et OAC X sweﬂindole as
a Cream PO e err]H
NVR ( DVBO-¥14

'10 : : OH
5- ino-2-ni . uene
A mixture of 5-f1uoro-2;nitrotoluene (5.11 g, 32.9 nimol),
morpholine (4.31 mL., 49.4 mmol) and K,CO, (6.83 g, 49.4 mmol)
was diluted in anhydrous DMSO (80 mL) at room temperature with
15 stirring. The mixture was heated to 80°C for 24 h. After
cooling to room temperature, H,0 was added and the resultant
mixture was extracted with EtOAc (3X, 50 mL ). The_organic
layer was washed with sat’d aqueous NaCl (100 mL), dried over
Mgso,, filtered and concentrated in vacuo. The remaining solid
20 was triturated in heptane (200 mL) and filtered to give the

desired material .('7.10 g, 97%) as a yellow powder: R, 0.40 (75%

heptane/ 25% ethyl acetate). 'H NMR (DMSO-d,, 300 MHz) & 7.96
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10.77 (br s, 1H), 7.24 (s, 1H), 7.18-7.20 (m 1H), 6.97 (d, J= 1.8 Hz,

1H), 6.81 (dd, J[err] = 8.7 Hz, J[err] = 2.1 Hz, 1H), 6.25 (dd, Jlerr]
= 3.0 Hz, J[err] =1.8 Hz, 1H), 3.7 (t, J = 4.50 Hz; 4H), 2.96 gt, J=
4.50 Hz, 4H) ) W /50268 -65- PCT/US99/07116

Preparation of 5-norpholino-3(4,5,7-trifluorobenzothiazol -2- yl ) met hyl
i ndol e- N- ac&i & i} 9 Hz, 1H), 8.85-8.88 (m, 2H), 3.70 (t, J = 5.0 Hz,

5- por phol i no-3- (4,5, 7-trifluorobenzot hi azol -2-yl) et hyl 5 indol e- N
acetic aci #Blas3ppBpékedin % InHAnetEhnad FFous t8H) -  that set forth in

Exanpl e 2, except that 5-norpholinoindol e was used instead of
5-chloroindole. [err]H NWVR (DVSO-d[err], 300 WMHz) [err] 7.64-7.72
(m 1H), 7.34 (s, 1H), 7.26 (d, J = 9.0 Hz, 1H), 7.06 (d, J = 2.4 Hz,
1H), 6.91 @heéparpstioh—of Fr-Merpholspoindolel Hz, 1H), 10 4.95 (s, 2H), 4.60
(s, 2H), 3.70-3.73 (m 4H), 2.97-3.00 (m 4H); LRMS calcd for [err]:
461.0; Bound 46¥n@kr+ ak[ eatfosphere Apdl . nChtregerior § emolutons550f1;5H,
4.20; N, 8.76; S, 6.69. Found: C, 55.11; H 4.05; N, 8.57; S, 6.50.

15 morpholinyl-2-nitrotcivampl €718 g, 3RrSepemal)i ofn DMF (100mL)

6- nor phol i no-3-(4,5,7-trifl uorobenzot hi azol - 2- yl)

met hyl - i ndolaes Neveattdd. wiild dimetiRrldpamanida dimdeipl paodtalo- P4 M1 rol ol uene
A m xture of 4-fluoro-2-nitrotoluene (15.34 g, 98.9 nmol), 20 norpholine
(12.94 m, 3124 mmdh) ) aaddpyerslidime332g62148, 330MDInL) . Thenariatdre uvas i n
anhydrous DMSO (250 nL) at room tenperature

heated to 100°C and maintained for 12 h. After cooling, the

10 mixutre was concentrated in vacuo to give the desired
intermediate as a brick-red solid.

The intermediate enamine was dissolved in EtOAc (200 mL)
and added to a pre-charged Parr bottle with 10% P4/C (600 mg)
in EtOAc (40 mL). The mixture was hydrogentated on a. Parr-

15 shaker at 55 psi for 2.5 h. The catalyst was filtered through a
Celite plug with several washings with EtOAc and the r'e_mainirig
filtrate concentrated in wvacuo. The residue was purified by
§i0, flash chromatography (1:1 Hept/EtOAc) to give 2.0 g (31%
over 2 steps) of the desired indole as a cream powder: R, 0.30

20 (10% methanol in chloroform); 'H NMR (DMSO-d,, 300 MHz) 3§
10.77 (bxr s, 1H), 7.24 (s, 1H), 7.18-7.20 (m, 1H), 6.97 (4, J =
1.8 Hz, 1H), 6.81 (dd, J, = 8.7 Hz, J, = 2.1 Hz, 1H), 6.25 (d4,

J = 3.0 Hz, J, = 1.8 Hz, 1H), 3.7 (t, J = 4.50 Hz, 4H), 2.96
(t, J = 4.50 Hz, 4H).

25

~65-



with stirring. The m xture was heated to 120C for 24 h. After

cooling to roomtenperature, Herr]O was added and the resul t ant

m xture was extracted with EtOAc (3X, 75 nL). The 25 organic |ayer was-
washed wi th Wex9980268i ne (100 nli), dried over PCT/US99/07116

- 66- MgSO err]\, filtered and concentrated in vacuo. The
remai ning solid was triturated in hepatane (200 nL) and filtered to

gi ve the deS| red materlal (8 00 g, 36.4% as a yeIIow powder: Rf 0.40
(25% et hylprapaiat EDHRITE M { FVEEDotetit: i ) 5
7.40 (d, J:27Hz 1H), 730(dJ 87Hz 1H) 720(dd Jlerr] =
8.7 Hz, Janmbthy?. :'ang -NdbhceBidladid J = 4. 8 Hz, 4H), 3.35 (t, =
4.8 Hz, 4H), 2.36 (s, 3H). 10 Preparat|on of 6- Mor phol i noi ndol e
Under an at nosphgoepledl itid-364ens, B- 98 flub@bbehzd HiiaZ 6L FPD)y 2- methyl
nitrotoluene (7:1 g, 31.9 mmol) in DVF (100 nL) was treated W th

di met hygl f qrE@IedR- daeeth¥| aatat whs($rlBabbd 3%. & MEdneranthalogoupyksol i di ne
(2.67 nmL, 31.9 n). The m xture was heated to 15 100[err]C and

mai Nt ai Nneghaer sé fort\irfExangle N, dxRpli Khak 65 Wtphol inSHHAR! kaked in
vacuo to give the desired internediate as a brick-red solid. The

crude 1 d60c (2380
H%"ﬁf M
war med tok%gﬁ‘eerr ‘éa&’a%f @8%%@%¥896d% )%vvas adde§ to t%e sol ution
portionw VEer h Xt yr heat df fter
cool i ng t?)’e‘lggo%'?%n'g%'r athHL)r'e:J;‘54 %g't t%:eﬂ)m >L<}t g?\g?v\lasfne%tra Ael'{(}nv(n %hbgat d
NaHCO err] and extyragtgd  py, 6.01 (ad, g,= 9.0 Hz, J,= 2.4 Hz, 1H),
10 4.95 (s, 2H), 4.60 (s, 2H), 3.70-3.73 (m, 4H), 2.97-3.00 (m,
4H) ; LRMS calecd for C,H,FN,0,S: 461.0; found 462 (M + 1)°.
‘Anal. Calecd for C,H,FN,0,8'1H,0: C, 5§5.11; H, 4.20; N, 8.76; S,

6.69. Found: C, 55.11; H, 4.05; N, 8.57; S, 6.50.

15 Example 18
Preparation of 6é-morpholino-3-(4,5,7-trifluorobenzothiazol-2-
yl) methyl-indole-N-acetic acid
Preparation of 4-Morpholino-2-nitrotoluene
A mixture of 4-fluoro-2-nitrotoluene (15.34 g, 98.9 mmol),
20 morpholine (12.94 mL, 49.4 mmol) and K,CO, (6.83 g, 148.3 mmol)
were diluted in anhydrous DMSO (250 mL) at room temperature
with stirring. The mixture was heatéd to 120°C for 24 h.
After cooling to room temperature, H,0 was added and the
resultant mixture was extracted with EtOAc (3X, 75 mL). The

25 organic layer was washed with sat'd brine (100 mL), dried over
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with Et[err]O (3X, 300 nL). The conbi ned organi cs were washed wth

sat'd brine, dried over MgSO err], filtered and concentrated in vacuo.
The residue wa urified by Si qerr] fl ash chromat-ography 25 hept ane to
2:1 hept ane/ EY%E@ 028, give the desired material as - PCT/US99/07116

-67- a white crystalline powder (1.0 g, 11% over 2 steps):
Rlerr] 0. MggO,, filtettedigpichronhBetprited HANNVRUBVECFhe[xemdini®a0 sty [err]
10. 73 (br s, 1H, 7.35 (d, J = 8.4 Hz, 1H), 7.11 (d, J = 2.4 Hz, 1H),
6.80 . Y35 r)rurthatest (ii'd,her[ae:am}e 22804 i), ah@d fidtdred toHpive. ehe(d, J

5 2.4 Hz, 1H), 3.72 (t, J = 4.8 Hz, 4H), 3.02 (t, J = 4.8 Hz,

IH) deﬁmqnhrmumalof(s ®0mg,phm |4r%o as a yellow powder: R, 0.40
(4.5,7-trifluorobenzot hi azol - yl)nmet hyl indole-Nacetic acid 10

6- nor phol i (p598- é¥npl 7a&été&é101@bae§195ﬁa)azol 42-WMR (DMSO-d,JTEBbY! MHzZ) &

I ndol e-N-acetic acid was prepared 1 n a manner anal ogous to t hat set
forth ign Bxapl g 2, 7excepi I_Hﬂatl mgr ghol nobndoge—,v% gt ead of
5-chl or0| ndol e ﬁ] step 1 17§ﬁi8OC B[e(lrir] H NVR 15 Od[zer ( 300
VHz) [err] 21 d, 4 7, H) 9.6S,

1H) | 706d§;§% ﬂ?%m*ﬁ’ _84ﬂ4Hz8Hf14H39§("s 2H)
4.58 (s, 37 9- 3.13 (m 4H); LRMS calcd for
[err]: 461k% oun4d%4§% Hh)'l(_%\ﬂ'r (%r’r “Anal . Calcd for [err]

0.50H err]O C, 49.74; H 20 3. 72 N 7.57, S, .5.77 Found C, 49.73; H,
3.36; N, 7.69; S 5.58 o

10 Preparation of é6-Morpholinocindole
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 .
pyrrolidine (2.67 mL, 31.9 wL). The mixture was heated to -

15 100°C 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. 2Zn (18.17 g, 0.278
mol) was added to the solution portionwise over 30 min. - The

20 mixture was heated for ¢h. After cooling to room temperature,
the mixture was neutralized with sat'd NaHCO, and extracted
with Et,0 (3X, 300 mL). The combined organics were washed with
sat'd brine, dried over MgsSQ,, filtered and concentrated in
vacuo. The residue was purified by SiO, flash chromatography

25 (heptane to 2:1 heptane/EtOAc) to give the desired material as

-67-



Exanpl e 19 Preparation of 5-phenoxy-3-(4.5.7-trifluorobenzothi azol - 2-
25 yl) et hyl -i ndol e-N-acetic acid - 68-
5- Phenoxy- 2- ni t rot ol uene A sol ution of phenol (12.16 g, 0.129
mol ) in anhyd¥Q@8%502685 DMSO was treated with [err] (17.88 gPCIWSP297bD| ) and .
stirred at roomtenperature for 15 mn. 5-Fluoro-2-nitrotoluene (13.38
g, 0. 888hirbe ) cywstalddae powdke $blAtdontik sowm ingEepEle Reswlg®@mnt

m xture was heated to 80[err]C for 12 h. After cooling to room

t enper at ur ¢2:1 t Reptrand/Btoavns IOWMRI (DMso) Higr 300 MEZP06LY0. 79 t &r 8.0

extraction with Et OAc (2X, 100nL), the organics were conbined and
washed wit R, saidgl W1, e =s@l.ut men, 14y | edsiovar, MSOeur bz, 1m), féldered
and concentrated in vacuo. The residue was purified by flash col umm

chromat ogr aghyighens ane (ga,8ul heplang/, Bt QAcd. 4 Gz, m)gl g2 heg depid ed
material as a yellow crystalllne solid (1§ 50 15 g, 63%: Rf 0. 60 (85%

hept ane.t 12% EugAcly) | es r']d" MVR&DNBQQ[ﬁH]mﬁOOa 02 (dVHZ} iefrd @,05 (d,
J =09.0 Hz, 1H), 7.44-7.47 2H), 7. (m 1H), 7.12-7.16 (m
2H), 7.04 §d).J = 2.7 Hz, 1H) 690(dd Jlerr] = 9.0 Hz, J[err] = 2.7
CHz, 1H), 2.51 (s, 3H). :

B arati of 6-m ino-3-(4,5,7-trifluorobenzothiazol-2-
ltﬁe 1l indole-N-acetic

10
6-morpholino-3- (4,5, 7-trifluorobenzothiazol-2-yl) : methyl

indole-N-acetic acid was prepared in a manner analogous to that
set forth in Example 2, except that 6-morpholinoindole was used
instead of 5-chloroindole in step 1: mp 178-180°C; 'H NMR
15 (DMSO-d;, 300 MHz) & 7.66-7.72 (m, 1H), 7.37 (d, J = 8.4 Hz,
iH), 7.29 (s, 1H), 7.06 (d, J = 2.4 Hz, 1H), 6.84 (d, J = 8.4
Hz, 1H), 4.96 (s, 2H), 4.58 (s, 2H), 3.37-3.75 (m, 4H), 3.09-
3.13 (m, 4H); LRMS caled for C,H,,F,N,0,5: 461.0; found 462
(M+1)*. Anal. Calcd for C,H,F,N,0,§ CH,Cl, 0.50H,0: C, 49.74; H,
20 3.72; N, 7.57; S, 5.77 Found C, 49.73; H, 3.36; N, 7.69; S,

5.58

Example 19
Preparation of S-phen -3~(4,5,7-trifiuorobenzothiazol -2~

25 methvl -indole-N-acetic acid
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20 5-Phenoxvi ndol e A sol ution of 5-phenoxy-2-nitrotoluene (10.03
g, 0.0428 mol ) in anhydrous DVF was treated wth N, N-di met hyl f or mam de
- 69- di net hyl - di acetal (6.73 niL, 0.0508 nol) and rrolidine
(3. 63 mWORYsMEs npl) and heated to 110 C for 2.5 h. Afpgﬂpsé%?fll]sng to
roomtenperature, the mxture was diluted with _EtOAc (500 ni) and
washed H err]O (500 M.). The organics were dridd oyer MySO4, 5 filtered
and concentrated in vacuo. The crude interngdi 28" was di ssol ved in

gl acial HOAc (250 ni) and warned to 85[errlf&. (24.62 g, 0.377 nol)
was added to the solution portjiQndu > 30 mn. The m xture was
heated for 4h. After cooling ' 6\t enperfature, the nixture was
neutralized with sat'd NaHCO3NZO

m.). The conbi ned organics wer e was ith sat'd brine, dried over
MSO err], filtered and concentrated iQ ,vacuo. The residue was
purified by Si@ flash chr onmat ogr aphy 'H(heptane to 2:1 heptane/

Et OAc) to give the desired material as a white crystalline powder (3.1
g, 34%over 15 2 steps): Rf 0.50 (2:1 Heptane/ EtOAC) ; [err]H NWR
(DVBSO-d[ er ] ... 300 . err] 11.12 (br s, 1H), 7.48 (s, 1H), 7.30-7.38
(m 1H), 72354 —&r G L , 7.17 (d, J = 2.7 Hz, 1H), 6.89-7.02 (m
1H), 6. 86-6. 88 2HL, 6.80.( err] . =87 , Jlerr] 7 2.4 Hz,
1H) . 6. 37 %n]SO}H&ﬂnZQ)f p?lens}egg?aﬂ.koﬁ, Odl.rZ% moli% :uJ; anllxydrous

5 phenogy Bl Sad-LELIL S SRRWRBLA18h 5 o, 0.9 TBLIYunhngRl el et €

room temperature for 15 min. 5-Fluoro-2-nitrotoluene (13.38 g,
0.086 mol) was added to the solution via syringe. The _resultant
mixture was heated to 80°C for 12 h. After cooling to room
temperature, the mixture was poured into H,0 {100mL) . After
10 extfaction with EtOAc (2X, 100mL), the organics were combined
and washed with a sat’d brine solution, drieds over MgSoO,,
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
15 g, 63%): R, 0.60 (85% heptane/ 15% EtOAc); ‘H NMR (DMSO-d,, 300
MHz) & B8.05 (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 (4, J = 2.7 Hz, 1H), 6.90 (dd,

J, = 9.0 Hz, J, = 2.7 Hz, 1H), 2.51 (s, 3H).

20 S-Phenoxyindole
A solution of 5-phenoxy-2-nitrotoluene (10.03 g, 0.0428

mol) in anhydrous DMF was treated with N,N-dimethylformamide
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5- phenoxy-3- (4,5, 7-trifl uorobenzot hi azol - 2-yl) met hyl . i ndol e- N-
acetic acid was prepared in a manner anal ogous to 25 that set forth in
Exanpl e 2, except that 5-phenoxyi ndol e was

-70- WO 99/50268sed i nstead of 5-chl oroindole in step PCT/USPNTII6 )
128-130[err]C Rerr] 0.45 (10% net hanol in chloroform); [err]H NWVR
( DVBO- d[eﬁrl}netm fikagetak r[6.73 mly, @5.08080modi am)pyvreﬂndl(ng (BHF3 7. 42
(d, J =8.4 Hz, 1H, 7.21-7.27 (m 3H), 6.98 (m 1H), 6.83-6.90 (m
3H), 5.02mL;s0.0438 @CH)) apdobeated W)lloLRl\/SDEaBd-ijhfoAfPeﬂrrqooﬁm 6e found’
467.0 (M- 1)[err]. Anal. Calcd for [err]: C, 55.11; H 4.20; N, 8.76;
S, 6.69. FEoomdte@pesstude, H hel r@i5tukie 8a57<,ii8;1t68‘-! Sgith EtOAEQ (500 mL)

Exanpl e 20 Preparation of 7-fluoro-3-(4.5.7-trifluorobenzothiazol -

yl ) met hyl anddeiaghiidatie®@i ¢50¢i ol) . The organics were dried over MgSO4,
7-Fluoro-3-(4,5,7-trifluorobenzot hi azol - 2-yl) met hyl I ndol e- N-
acet i cs5acifdlvasegr apdreoncentratednén wackagdie togudéSintdaiediatef gmbh i n
Exanpl e 2, except that 7-fluoroindole was used instead of

5-chl or oi ddekelvedstimp dladiall SHOROG6(R250f m0) 6@nd warmed%otet BAND! 2Zn

chl oroform); [err]H NVR (DVSO-d[err], 300 MHz) [err] 7.67-7.73

(m 1H), 724662(g, WH377/.nd8) (whs Jadded ZdHzthe lddlution por89efi. ¥4sem 2H),
5.06 (s, 2H), 4.64 (s, 2H); LRVMs calcd for 20 [J[err]: C /50.23; H 3.28; N,
6.51;, S, bwvér. 3boutifl. CThe mixGfkre/Giadihedtkd; £&k $h60;AfTer/.dwb1ing4£0; found
395.0 (M+ 1)[err]. Anal . Calcd for [err]
room temperature, the mixture was neutralized with sat’d NaI-ICO3
10 and extracted with Et,0 (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 SiO, flash
chrématography {heptane to 2:1 heptane/ EtOAc) to give the
desired material as a white crystalline powder (3.1 g, 34% over
15 .2 steps): R, 0.50 (2:1 Heptane/ EtOAc); 'H NMR (DMSO-d,, 300
MHz) & 11.12 (br s, 1H), 7.48 (s, 1H), 7.30-7.38 (m, 1H), 7.25-
7.29 (m, 2H), 7.17 (4, J = 2.7 Hz, 1H),: 6.89-7.02 (m, 1H),
6.86-6.88 (m, 2H), 6.80 (dd, J, = 8.7 Hz, J, = 2.4 Hz, 1H),

6.37 (m, 1H).

20
reparation of 5-phenoxy-3-(4,5,7-triflurocbenzothiazol-2-
h indole-N-a ic_aci
S-phenoxy-3-(4,5,7-trifluorobenzothiazol-2-yl) methyl

indole-N- acetic acid was prepared in a wmanner analogous to

25 that set forth in Example 2, except that S5-phenoxyindole was
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Exanpl e 21 -71-

Preparation of 7-brono-3-(4,5.7-trifluorobenzothi azol - 2-

yl ) met hyl -i ndol e-N-acetic acid

7-br ono- 3- (4, WOPPP¥6% | uor obenzot hi azol - 2-yl) met hyl PETUSAEI%- N
acetic acid was prepared in a manner anal ogous to S5 that set forth in
Exanpl e 2, ueelepinstead wfpr orRIeFoiadass dfedteP 13 nsfRad28+130°C: R,

5-chloroindole in step 1: np 228-230[err]C err] 0.40 (10% met hanol
i n chl or of @r.mMp; (Lekrhethivivl( RSChiiprofgrm QOORkﬂ!-Izl?Ml{ elDMBO7dp53P07MHZ) & (m
1H), 7.57 (d, J = 7.8 Hz, 1H), 7.49 (s, 1H), 7.32 (d, J = 7.8 Hz,
1H), 6.94 (%.6537=7@. Qmiiz,1MH) ,7.2729(<,s,1H) , 744 55(ds, 7 0 8. .2H)Hz LRMA cal cd
for [err]: 454.0 for ([err]Br and 456.0 for [err]Br); found 453.0 (M -
1) and 455.020M7-2%) '(m,Aal) ,Csl.od fia;, 1H), [eeBBl6.9h) 4o, 498) H 5 021(s N,
6.15; S, 7.04. Found: C, 47.65;H, 2.27; N, 6.15; S, 6.98. 15

Exanpl €522 2n), &£repana}i eyl timshl edied- fér ScfHl FiN,bi®r obenzpnt hfeaed - 2-
yl ) met hyl -i ndol e-N-acetic acid

7-chl oro- 3-4gh.9, 1M i fiuorphanzeahicazebr2cyk) F.N0,5: Bt IBgl11; =, i adepe- N
acetic acid was prepared in a manner anal ogous to 20 that set forth in

Exanpl e 2, gx@eRk;t Bat ¢ /eshlmnpigndel esxesr, u, 4u3ed wNsé 8ad @f 6.s0.
5-chloroindole in step 1. np 228- 236[ err] C Fé[ err] 0.38 (10% met hanol
in chloroform); [err]H NVR (DVSO-d[err], 300 MHz) [err] 7.62-7.73

(m 1H), 7.52 (d, J = 7.5 Hz, 1H), 7.49 (s, 1H), 7.15

10 : Example 20
Preparation of 7-fluoro-3-(4.5,7-trifluorobenzothiazol-2-
ylimethyl-indole-N-acetic acid

7-Fluoro-3-(4,5,7-trifluorobenzothiazol-2-vy1l) methyl

indole-N- acetic acid was prepared in a manner analogous to

15 that set forth in Example 2, except that 7-fluorocindole was -
used instead of 5-chloroindole in step 1: mp 194-196°C; R, 0.60
(10% methanol in chloroform ); H NMR (DMSO-d,, 300 MHz) 3§
7.67-7.73 {(m, 1H), 7.46 (s, 1H), 7.35 (d, J = 7.2 Hz, 1H),
6.89-6.99 (m, 2H), 5.06 (s, 2H), 4.64 (s, 2H); LRMS calcd for

20 C,H,FN,0,SeH,0: C,50.23; H, 3.28; N, 6.51; S, 7.45. Found C,
50.70; H, 2.52; N, 6.60; S, 7.57. 394.0; found 395.0 (M + 1)°.

Anal. Calcd for C,H,FN,0,S

Example 21
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(d, J =7.5 Hz, 1H, 7.00 (t, J =7.5 Hz, 1H), 5.25 (s, 2H), 25 4.65 (s,
2H); LRVS calcd for [err]: 410.0; found 409.0

-72- (M- 1)-. Anal. Calcd for ferr]: C, 52.63; H 2.45; N,
6.82; S, 7.832‘.’0?9(?0#3 C, 52.60; H, 2.54; N, 6.66; S,.- 7.59. PCI/US99/116
Exanpl e 23 [ 5- Fl uor benzot hi azol e-2-yl ] met hyI -indol e-N-acetic Acid
H 2pdrattilong of pricrAc (€2 3. § 8 andefiing ehivzelelrc  acid

was prepared| n a manner anal ogous to that set forth in Exanple 10 3,

except 2- £ L : 3 i nstead of
2-am no-4,5, 7- tr|fI uoroth| ophenol hydrochl oride in step 6:

208[err] c ( det-dmemo-3R[ €55 | D-trG £1ad0obenautindasbl -2 1yl) methyl

di ehl oronet hane)[err]H NVMR (DMSO-d[err], 300 WMHz) [err] 12.91 (s, 1 H),

7.98 indolelN= Sastis Gadddl vad)preépar@d ddy @ mamien, agakoddéus itdd), 15
7.50 (d, J = 7.8 Hz, 1 H, 7.40 (s, 1 H, 7.37 (d, J = 7.8 Hz, 1H,
7.26 (B, Uhat &3, f2rghHin Exddple/ 2]13ektept] that. §-bkomdindole hbts useéd (t, J
= 7.8 H, 1 H, 501 (s, 2 H, 4.56 (s, 2 H; LRV mz 341.0 (M +

1D[err], 339éad (¢ BrchldnaindolEalindstépri: mp 228r2B0°CLC R, 63462(10% 3.85;
N, 8.23; S, 9.42; Found: C, 20 63.40; H 3.80; N, 8.37; S, 9.43.
methanol in chloroform); *H NMR (DMSO-d,, 300 MHz) & 7.65-7.74
(m, 1H), 7.57 (4, J = 7.8 Hz, 1H), 7.49 (s, 1H), 7.32 (4, J =
7.8 Hz, 1H), 6.94 (t, J = 7.8 Hz, 1H), 5.29 (s, 2H), 4.65 (s,
10 2H); LRMS calcd for C,.H,,F,N,0,8Br: 454.0 for ("Br and 456.0 for
8Br); found 453.0 (M - 1)  and 455.0 (M - 1)°. Anal Calcd for

C,eH, F.N,0,SBr: C, 47.49; H, 2.21; N, 6.15; S, 7.04. Found: C,

- 47.65;H, 2.27; N, 6.15; S, 6.98.

15 _ - Example 22
Preparation of 7-chlor:--3- 5,7-txrifluorobenzothiazol -2~
1) methyl -indole-N-acetic acid
7-chloro-3-(4,5,7-txi f_luorobenzothiazol -2-yl) methyl-
indole-N- acetic acid was prepared in a manner analogous to
20 that set forth in Example 2, except that 7-chloroindole was
used instead of 5-chloroindole in step 1: mp 228-230°C; R, 0.38
(10% methanol in chloroform ); 'H NMR (DMSO-d,, 300 MHz) &
7.62-7.73 (m, 1H), 7.52 (4, J = 7.5 Hz, 1H), 7.49 (s, 1H), 7.15
(d, o0 = 7.5 Hz,_lH), 7.00 (t, J = 7.5 Hz, 1H), 5.25 (s, 2H),

25 4.65 (s, 2H); LRMS calecd for C,H,,F,N,0,SCl: 410.0; found 409.0
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-73- Exampl e 24

3-[ 6- Fl uor benzot hi azol e- 2-yl ] net hyl -i ndol é-N-acetic Acid
3-[6-fluorbenzot hi azol e-2-yl ] met hyl -i ndol e- N-aceti:c. acid

prepared in YAENHEFE anal ogous to that set forth in Exanplepcﬂ¥$¥mﬂﬂkept
2- am no-5-f| uor ot hi ogphenol _ hydrochl ori de was used i_nstead of
2-am no- 4, M7=t #fl mm%@r’%m L%t iy 52- 53st(&,"p B45: N,
203[err] C éﬁeconp rr]0.13 10% net hanol

di ehl or ome$ héhe)S- ersrl]H t MG B8 r | %0@4-1\/%) 5[éFr]51279519(s 1 H,
7.95 (dd, J 8.9, 5.0 Hz: 1 H), 7.86 (dd, J 8.8, 2.8 Hz, 1 10 H), 7.50

(d, J =7.5 FE, 1 H, 7.40-7.35 (m 2 H), 7.32 (dt, J =8.9, 2.7 Hz, 1
H, 7.13 (t, J =7.6 Hz, 1 H, 7.00 (t, J = 7.6 Hz, 1 H, 5.01 (s, 2
H, 4.54 (s, 2 H; LRVMS nlz 341.0 (M 1)+, 339.0 (M1. Anal. Calcd for
[err]: C 63.52; H 3.85; N, 8.23; S, 9.42. Found: C, 63.52; H, 3.86;
N- 8.3 S, 9.53. 15 The conBsample &3 Exanpl es 25-32 were prepared
essentially accordlng to the procedures set forth above i n exanpl es

| and/ or 3-19-F =t AF-{ 2 = doke = efignbeidal s

Example 25 20 3 (4,5,

7-trifluorobenzot hiazol - acid

3-[5-fluorbenzothiazole-2-yl]methyl-indole-N-acetic acid

was prepared in a manner analogous to that set forth in Example

10 3, except 2-amino-4-fluorothiophenol hydrochloride was used
instead of 2-amino-4,5,7-trifluorothiophenocl hydrochloride in
step 6: . mp 208°C (decomp); R0.10 (10% methanol in
diehloromethane)'H NMR (DMSO-d,, 300 MHz) § 12.91 (s, 1 H), 7.98
(dd, J = 8.9, 5.6 Hz: 1 H), 7.78 (dd, J = 10.0, 2.6 Hz, 1 H),

15 7.50 (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), 7.13 (t, J = 7.8 Hz, 1

H), 7.01 (¢t, J = 7.8 Hz, 1 H), 5.01 (s, 2 H), 4.56 (s, 2 H);
LRMS m/z 341.0 M + 1)", 339.0 (M-1). Anal. Caled for
CyeH,,FN,0,8: C, 63.52; H, 3.85; N, 8.23; S, 9.42; Found: C,

20 63.40; H, 3.80; N, 8.37; 8, 9.43.
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-74- [err] np 176-177C, Rf 0.34 (20% net hanol in

di chl ormet hane); [err]H NMR (DVMBO-d[err], 300 MHz) [err] 7 60-7.73 (m
1H), 7.60 (s, 1H), 7.52 (d, J =8.1 Hz, 1H) 7.44 (d, J = 8.1 Hz, 1H),

t, J=7.5 Hz, WKH99/50268 7. 02 (t, J=7.5 Hz, 1H), 5.35 (q, J= mnmzmma) .64_
(s, 2H), 1.72 (d, J = 8.1 Hz, 3H); LRM5 calcd for [err]: 390.0;

Found 391.0 (M+ 1) . Anal. Cal cd Bxamp[ler24: C, 55.88; H, 3.70; N,

6.86; S, 7.85 Found: C, 56.09; H 3.31; N, 6.89; S 7.99. 10

Exanpl e 263-{6-F1 nzothiazole-2- ethyl-indole-N-aceti
3-(4-5,7-trifluorobenzot hiazol - 2-yl ) net hyl -i ndol e- N- 3- propi oni c acid
[err] 3- [61 5 1luopb&ibi2(aCrl & 2+y]] rethyl( 2066 eiracekicn acid

di chl or onet hane) ; [err] H NWVR
was prepared in a manner analogous to that set forth in Example

5 3, except 2-amino-5-fluorothiophenol hydrochloride was used
instead of 2-amino-4,5,7-trifluorothiophenol hydrochloride in
step 6: mp 203°C (decomp) R0.13 (10% methanol in
diehloromethane) ; 'H NMR (DMSO-d,, 300 MHz) & 12.91 (s, 1 H),
7.95 (ad, J = 8.9, 5.0 Hz: 1 H), 7.86 (dd, J = 8.8, 2.8 Hz, 1

10 H), 7.50 (d, J = 7.5 Hz, 1 H); 7.40-7.35 (m, 2 H), 7.32 (dt, T

'= 8.9, 2.7 Hz, 1 H), 7.13 (t, J = 7.6 Hz, 1 H), 7.00 (t, J

7.6 Hz, 1 H), 5.01 (s, 2 H), 4.54 (s, 2 H); LRMS m/z 341.0 (M-

+

1)*, 339.0 (M-1. Anal. Caled for C, H,sFN,0,S: C, 63.52; H, 3.85;
N, 8.23; S, 9.42. Found: C, 63.52; H, 3.86; N, 8.35; S, 9.53.
15 The compounds of Examples 25--32""were prepared essentially

according to the procedurés set forth above in examples land/or

2 with appropriate substitution of starting materials.

20
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(DVBO-d[err], 300 Miz) [err] 7.63-7.71 (m 1H, 7.51 (s, 1H, 7.47 (d,
- 75- J =3.0 H, 2H), 7.14(t,J:7.5Hz 1H), 7.00 (t, J

7.5 Hz, 1H), 61 (s 2H), 4.39 (t, J = 6.6 Hz, 2.7 = 6.6
Hz, 2H); LRWQ&?’%‘B‘% or [err]: 390.0; Found 391.0 (M +1) P&ﬂ&#éqﬂ'éal cd
for [err]: C 58.46; H 3.36; N, 7.18; S, 8.21 5 Found: C, 58.63; H,
3.40; N, 7.20; S, 8.30. F Exanpl e 27
Preparati on of 6- Brono- 3- (5-trifl uor gy benzot hi azol -

yl) net hyl -i ndol e-N-acetic acid: (C R err] 0.19 (20% 10

met hanol in dichloronmethane); [err PVBO-d[ err], 300 MHz) [err] 8.28
(s, 1H), 8.22 (d, J =8.7 Hz, 1 “BX-7.69 Fm 2H), 7.43-7.47 (m

2H), 7.14 (d, J = 9.0 Hz, 1H), 5! 2H), 4.61 (s, 2H); LRVS cal cd
for [err]: Found 469.0 (M+ 1)[err = 79. Anal. Calcd for
6.83. Found: C, 48.60; H 2.63;

[err]: C, 48.63; H 2.58; N, 15 5.9/
N, 5.88; S, 6.91. OH Exanpl e 28

6- Met hoxy-3-(4,5,7-trifl uorobenzot hi azol - 2-yl ) nmet hyl -i ndol e- N- acetic
aci d: Mnp 16 -120Cc; Rl esrds (bod7 mdt2dUolnmehhd@iehlotmethithe) ; *H NMR
dichl oronethane); [err]H NVR (DMSO-d[err], 300 MHz) [err] 7.63-7.73 (m

%H)_ 8.7 He. (%&—S& 15%«3 QZH%)EngT 6817(.'7§ gﬁ) 11§)1H)7 6o (39H§ %&ﬁ_l% 58 Zﬁ ch

for [err]: 4060 Found 407 M +. ) rr] al . I d o . f [
53.77. H 2758 8N BEeolHk '2:& 8.1 %8 m?a, € g=7.5'§E, ?ﬁ‘i,

s 7.02 (t, J=7.5 Hz, 1H), 5.35 (g, J= 8.1 Hz, 1H), 4.64 (s, 2H),
1.72 (d, J = 8.1 Hz, 3H); LRMS calecd for C,H,,F;N,0,S: 390.0;
Found 391.0 (M * 1)°. Anal. Caled for C,H,,F,N,0,8H,0: C, 55.88;
H, 3.70; N, 6.86; S, 7.85 Found: C, 56.09; H, 3.31; N, 6.89; S,
7.99.

10

Don

15 wmp 200-201°C; R, 0.50 (20% methanol in dichloromethane); 'H NMR

(pMsO-d,, 300 MHz) & 7.63-7.71 {(m, 1H), 7.51 (s, 1H), 7.47 (d,
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25 C, 53.87; H 3.56; N, 6.67; S, 7.67.

- 76- Exanpl e 29

4-Chl oro-3-(4.5.7-trifluorobenzot hiazol -2yl) methyl -indol e- N acetic
aci d WO 99/50268 F _ PCT/US99/07116

OH np 203-206 [err]C, Rerr] 0.24 (20% met hanol in dichl oronet hane)
[err]H J \NVRO( BRBERH] er7]34 300 WHz) 7} Br¥%, AH3-7.90 (W d+H)7.57H87 (s,
1H), 7.33 (d, J =9.0 Hz, 1H), 7.12 (dd, J ([err])= 9.0, J ([err])=

-7.8 Hz, 149), 4.61 As032H[d, 4B% (&8 Hx 6l.1) Hz5. BB), (2;7DHtL, 4 28 6.6s, 2H);

LRMS 10 <calcd for [err]: 410.0; Found 411.0 (M+1l) + and 409.0 (M
Exanpl e 3(Hz, 2H)5- MBMS0oxal @l (E0x5 CLHFiN,Oibr 399n2ot Adund|3R-.9| M +1)°.
met hyl -indol e-N- 15 acetic acid [err]

Anal Calcd for C,H,,F.N,0,S: C, 58.46; H, 3.36; N, 7.18; S, 8.21

5 PFound: C, 58.63; H, 3.40; N, 7.20; S, 8.30.

Example 27
Preparati 6~Bromo-3-(5-t ifluo emethylbenzothi _zol-2-
yllmethyl-indole-N-acetic acid: mp 265-267°C; R, 0.19 (20%
10 methanol in dichloromethane); *H NMR (DMSO-d,, 300 MHz) 3 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 (4, J = 9.0 Hz, 1H), 5.04.(s, 2H), 4.61 (s, 2H);
LRMé"calcd for C,H,,F;N,0,SBr:469.0; Found 469.0 (M + 1) for Br
"= 79. Anal. calcd for C,H,F,N,0,SBr: C, 48.63; H, 2.58; N,

15 5.97; S, 6.83. Found: C, 48.60; H, 2.63; N, 5.88; S, 6.91.

acetic acid: mp 118-120°C; R, 0.27 (20% methanol in

20 dichloromethane); 'H NMR (DMSO-d,, 300 MHz) & 7.63-7.73 (m, 1H),
7.39 (s, 1H), 7.28 (4, 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
caled for C,H, F,N,0,8: 406.0; Found 407.0 (M + }'. Anal. Calcd
for C,H,,F,N,0,SH,0: C, 53.77; H, 3.56; N, 6.60; S, 7.56 Found:

256 €, 53.87; H, 3.56; N, 6.67; S5, 7.67.
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-77- np 165-167 C, Rerr] 0.37 (20% net hanol in

di chl oronet hane); [err]H NVR (DVSO-d[err], 300 I\/Hz) [err] 7.61-7.70
(m 1H), 7.35 =9.0 - Hz, 1H), 7.26 (s,:1 .90 64
(d, J =9.0 °(’§’FB’%8 4.79 (s, 2H): 4.56 (s, 2H) 7‘%5""(%’%&1%
LRVS cal cd for 5 [err]: 406.0; Found 407.0 (M+l)[err] and 405.0
(M1)Jerr]. Exanpl e 31

5-Bronp-3-(4.5.7-trifl uorobenzot hi azol - 2- yI% met hyl -i ndol e- N- acetic
acid: np 209-294 C, Rerr] 0.18%am®d8 2%pt hanol in 10 -

di chl or onet hape) ; [errlH NVR (DIVBOdLerr] 300 M—lzl [err 7.78 d J =18
Hz, 1H), 7 € - g thi ol mety e-N—lH)

O a
7.25 (dd, JgL:err!),: 9.0 Hz, J([err]):1.8 Hz, 1H), 5.04 (s, 2H)
4.64 (s, 2 lcd for [err]: 455.0; Found 455.0 (M+1l) for Br

79 and 457 (M+l)[err] for Br 81. 15 Exanpl e
32 3- (6-chl or obenzot hi azol -2-yl) net hylf i ndol e-N-acetic acid [err]
20 - Representative conpounds of the ipv n were tested for

their potency, selectivity and ef fdlcacy bitors of human

N .
5 ' OH
mp 203-206 °C; R 0.24 (20% methanol in dichloromethane); ‘H
NMR (DMSO-d,, 300 MHz) & 7.63-7.71 (m, 1H), 7.57 (s, 1H), 7.33
(d, J = 9.0 Hz, 1H), 7.12 (dd, J (,)= 9.0, J (,)= 7.8 Hz, 1H),
7.03 (d, J = 7.8 Hz, 1H), 5.08 (s, 2H), 4.78 (s, 2H); LRMS

10 caled for C,,H,,F,N,0,SC1: 410.0; Found 411.0 (M+1)* and 409.0 (M-

1)°.
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al dose reductase. The potency or al dose reductase inhibiting

- 78- effects of the conpounds were tested using nethods
simlar to t hose described by Butera et al. in J. Med. Chem 1989,
32, 757WONSPHY t his assay, the concentrations requir EFTRI§ITM6D; t

human al dose reductase (hALR2) activity by 50% (1 C50) were 5 determ ned.
In a seco® a&fmi67a HmbRs 3% h2Wametdwmedurids dichdoromethana)gd Hor
their ability to inhibit al dehyde reductase (hALR1), a structurally
rel ated enMRTe(DMSDhd,t e300 NBEHDJS eMpdicyledowdme 1H), gs3Bnt(8al Uy =t lsave
described by Ishii, et al., J. Med. Chem 10 1996 39: 1924. Using this
assay, thaizgonagnt ragéons, regui redot @s, 1H) j rhidai t(dhugra aldaly,dameduct ase
activity by 50% (1C50) were det er m ned. From t hese dat a,
the hALRL 4.7B8ALER, r at1h 9s avagee (f epn) ped..72  (s,Si 3K)E hLRMS pehisgy ffr t est
conpounds as inhibitors of aldose 15 reductase is desirable, |ow hALR2

| C50 val ues mIFENNEghios. 0 OFound 4bheo ophial « haid 4 olsi. gh (mofyency of test
conmpounds as 1 nhibitors of al dehyde reductase is undesirable, and high
hALRL1 | C50s val ues are sought. Accordingly, the hALRL / hALR2 ratio
is used to determine the selectivity of the test conpounds.

The 20 inportance of this selectiggabibssgescribed in Kotani, et al.,

J. Med. Chem 40: 684, 1997. The results of all these tests are

conbi ned #@yomo-3Li (4 UStFALEFILBrdBN Athiazol-2-v1)  methyl-indole-N-
acetic acid: mp 2095-294 °C; R, 0.18 (20% mwmethanol in

10 dichloromethane); 'H NMR (DMSO-d,, 300 MHz) & 7.78 (4, J = 1.8

Hz, 1H), 7.65-7.73 (m, 1H), 7.49 (s, 1H), 7.61 (d, J = 9.0 Hgz,

1H), 7.25 (dd, J ()= 9.0 Hz, J ()= 1.8 Hz, 1H), 5.04 (s, 2H); "

4.64 (s, 2H); LRMS caled for C,H,F.,N,0,SBr: 455.0; Found 455.0

(M+1)* for Br 79 and 457 (M+1)* for Br 81.

15

20 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
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- 79- Exanpl e hALR2 HALR1 HALRL # (1 C50)

(1 C50) hALR2 1 8 nM 13, 000 nM 1, '200 2

10nM 000NM 1,100 3 5nM . 0.nM 5,400

4 8 n|\??"°99’5°2‘8 34. 000 n|v| 4. 250 5 6 n|v| " TUSHIG 00 M
nM 700 nM nM

2’388 n& eﬁgsgtssof the C9mﬁﬂynds were qﬁgﬁﬁg mmlnglufﬁéodg 51m11arjgpnhﬂ

21, 000 nM 1,900 10 13, 000 nM 600 11 99

nM thogs0 dtWFrlet%?bYl?utera efoplyvin J. Meg. oﬁ’ee'hM 198%g 333

73 nM 13, 000 nM 178 14 - 101 nM 16, 000 160 15

53 nM 757. 10b§egg this qggﬁydiphe concggtﬁﬂplons reqq&rggotﬁN@nhleQS 17

8 nM 41, 000 nM 5,100 18 15 nM >100 err]M

>6, 700 10 human ‘amisiqgg reductase] (RALRAN acBipityoby 50% 7 were

7,000 nM 1,000 21 14 nM ' 18,000 nM - 1,300 22 9.1

nM 5 ﬁ@m@mlwi- 2,100 23 9 nM 6,500 nM 720

In a second assay, a number of the same compounds were
tested for their ability to inhibit aldehyde reductase (hALR1),
a structurally related enzyme. The test wethod employed were
essentially those described by Ishii, et al., J. Med. Chen.
10 1996 39: 1924. Usipg this assay, the concentrations required to
inhibit human aldehyde reductase activity by 50% (IC50) were
determined.
From these data, the hALR1 / hALR2 ratios were determined.
Since high potency of test compounds as inhibitors of aldose
15 feductase is desirable, low hALR2 IC50 values are sought. On
the other hand, high potency of test compounds as inhibitors of
aldehyde reductase is undesirable, and high hALR1 ICS0s values
are sought. Accordingly, the hALR1 / hALR2 ratio is used to
determine the selectivity of the test compounds. The
20 importance of this selectivity is described in Kotani, et al.,
J. Med. Chem. 40: 684, 1997.
The results of all these tests are combined and

illustrated in Table 1.
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24 1, 040 nM 4,500 nM 4 25 160 nM 6, 500 nM

41 26 17 nM 88,000 nM 5,200 27 52 nM <5, 000
nM <96 28 5 nM 12, 000 nM 2,400 29 11 nM '
14, 000 ‘WD 99750268 30 7.7 nM 21, 000 nM 2, POI/US99/07116
- 80- 31 13 nM 9, 700 746
32 660 nM Exanglle |@3LRY NOt Je@aLRY HALR1 Ipolréest 13 nM
1,940 nM 149 at The rgsults showl|t he superior
potency, selectivi¥y and | (TC58}ficacy (8F5PkpresehPdt®¥2e conpounds of the
I nventi on. Suchf7 5 CONMp@UAMS are U$eBUbod M Ne| L[ 26 nent @f chronic
conplications arising fromdiabefes nmellitust siich as difabetic
cat aract s, reti nopat hy-08Md neur opaRn§90nM Acchtal®Yly, an aspect of
t he I nvent i ofixT Eq0eT of—sutsC i atar th—tte i nventive

3 > "hM! 275500 am At | 5200V LT
conpounds; treatnent inclddes both prevention andlalleviationd. 10 The
conpounds are usef4l in thé& nMeat nent |8#,000rmMexahp) 250 di abetic
cataracts, retinopg AL Fry—ariire] ';.'.°i Z00 In a third,
optional, set of ' i the compdnd EARR asqayed for their
ability to nornmalfge or ré¢dugs seebrbelnMccupsa@ti on 1njthe sciatic -
nerve of streptozptocin-115 induc j j L __The testInet hods '
enpl oyed to deterhfne 12hBMef fi ca¢f-8PR Wsent #8P1y thosd of Mylari, et
al., J. Med. 8 7 oM 7,500 oM - | 1,100

9 11 nM 21,000 nM . | 1,900

10 5nM 13,000 nM 2,600

11 99 nM 5,600 nM 57

12 102 nM 10,000 nM o8

i3 73 nM 13,000 nM 178

14 101 nM 16,000 160

15 53 nM 10,000 190

16 25 nM 6,200 nM 248

17 8 nM 41,000 nM 5,100

18 1S nM >100 pM >6,700

19 30 nM 11,000 oM 370

20 7 nM 7,000 nM 1,000

21 14 nM 18,000 nM 1,300

22 9.1 oM 19,000 nM | 2,100

23 9 nM 6,500 nM 720

24 1,040 nM 4,500 nM 4

25 160 nM 6,500 nM 41

26 17 nM 88,000 nM 5,200

27 52 nM <5,000 nM | <96

28 5 nM 12,000 nM 2,400

29 11 nM 14,000 1,270

30 7.7 nM 21,000 nM 2,700
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Chem 34: 108, 1991.
of making and 20 using it,
and exact terns as to.enable any person skils

are now described in such full,

foregoi ng describes preferred enbodi nmepts of the

The invention and the manner and process
cl ear,

conci se

din the i ch '
it pertains, WO and use the same. It is to b6 under stogg:tr}USBQ°7mat t he

-81- Blesent jhyeion anf®the? nodif]¢&&ions nmay be nade
therein wi t hoytyzdepart ﬁé’of T tire T}[géuﬂs%ds CREE FHada&E | Pr esent

i nvention as set fiorth in fhe clains. 0 particulbrly point out and
distinctly claimtlelsebterl3mMter reparged @6 5{ 14%vention,| the

follow ng cl ai ns (oarg:cl ude

10

15

20

[ hi s specifigation.

The results show the superior potency, selectivity and

efficacy of representative compounds of the invention. Such

compounds are useful in the treatment of chronic complications

arising from diabetes mellitus, such as diabetic cataracts,

retinopathy and neuropathy. Accordingly, an aspect of the

invention is treatment of such complications with the inventive
compounds; treatment includes both prevention and allewviation.
The compounds are useful in the treaﬁment of, for example,
diabetic cataracts, retinopathy, nephropathy and neuropathy.
In a third, optional,

set of experiments, the compounds

can be assayed for their ability to normalize or reduce

sorbitol accumulation in the sciatic nerve of streptozotocin-

induced diabetic rats. The test methods employed to determine

the efficacy are essentially those of Mylari, et al., J. Med.

Chem. 34: 108, 1591.

The invention and the manner and process of making and

using it, are now described in such full, clear, concise and

exact terms as to enable any person skilled in the art to which
It is to be understood

it pertains, to make and use the same.

that the foregoing describes preferred embodiments of the
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- 82- WO 99/ 50268 W claim 1. A conpound of the
formula: [err] wher ei n 5 Ais a[err] alkylene group
optionally substituted with [err] al kyl or nmono- or disubstituted-
wi t h hal ogenWO99/5026% s a bond, O S, C(ONH, or [err] al kPcEMSFI6onal |y
substituted with [err] alkyl;: Rlerr] is hydrogen, alkyl having 1-6
carbon at opmssdmal agerention and that modificdtions dydy los pidsythewdisr e t he
phenyl or pyridyl is - “optionally substituted with up to three
groups selwidimtit departirg ofrdwl epen,spikydr ey, scops r bfal diex yprésumt]

al kyl, nitro, am no, or nono- or di([err])al kylam no;

Rlerr], R fivdnticheras sutd fifrely lindthecathimedepandgarkyculdrly pditt ogen,
hal ogen, nitro, or an alkyl group of 1-6 carbon atons (which
may be subsit t Windd WikbBiAEELWYr dTAiR the subject matter regarded as

5 invention, the following claims conclude this specification.
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hal ogens) ; OR[err], SR[err,]_,—_s(_Q)R[—eH—}—Werr]N(R[err])[err],

CCONRerr])[err], or N(Rlerr])[err], wherein each Rerr] is

i ndependent |y hydr an al kyl l") 6 carbon atons
(whi ch may beW Ql?%?zg‘f uted with one Imﬂlcﬁnl"“l" lml |” re hal od&MS® Henzy!
where the %henxl gortlon IS opti 8 naf |y’ substituted with up
to three : - 83-

|ndependently selected fron1ha|o rr] alkyl, [err]

al koxy, amnino, and HoFIPJRYPE P?] %ﬁﬂ&ﬁaan1no phenyl or

het eroaryl such as 2-, 3- or 4-imdazoly]l or 2-, 3-, or

4-pyridyl, each of mhlch phenyl or heggr
with up to three groups R
hal ogen, [err] alkyl, [err] 3

is optionally substituted
i/ndegendent |y sel ected from
K x am no, and nono- or

di ([err])al kyl am no; phenox t e phenyl portion is optionally
~ substituted with up Rt ree- ps independently selected

from 10 hal ogen, [err] al kylRs [ ‘r‘fal koxy, am no, and nono- or

di ([err])al kyl am no; or a group of t formula [err]

where 15 J is a bond, CHerr], oxygen, or nitrogen; and

each r is iyndependently 2 or 3; R[err] I s hydroxy or a prodrug group;

Rlerr] is hydrogen, [err] alkyl, fluoro, or trifluoronethyl;
5 A is a (,-C, alkylene group optionally substituted with C,-C,

alkyl or mono- or disubstituted with halogen;
Z is a bond, O, S8, C{O)NH, or C,-C, alkylene optionally
substituted with C,-C, alkyl;
R, is hydrogen, alkyl having 1-6 carbon-atoms, halogen, 2-, 3-,
10 or 4-pyridyl, or phenyl, where the phenyl or pyridyl is
optionally substituted with up to three groups selected
from halogen, hydroxy, C,-C, alkoxy, C,-C, alkyl, nitro,
amino, or mono- or di(C,-C,)alkylamino;
R,, R;, R, and R, are each independently
15 hydrogen, halogen, nitro, or an alkyl group of 1-6 carbon
atoms (which may be substituted with one or more
halogens) ;
OR,, SR,, S(O)R,, S(O),N(R,),, C{O)N(R,}),, or N(R,}),, wherein
each R, is independently hydrogen, an alkyl group of 1-
20 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
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-
and Ar represents 20 a ph | group optionally substituted with up to 5

gr oups independe?&ﬁwﬁwmﬂmm" m hal ogen, an al kyl group of 1-6
carbon atons (which may be one or nore :
hal ogens), nwos/Sv@R err], SR err], "S(® Rrerr], S(O [ err] RRSVYsI%TII6
N(Rerr])[err] wherein : R[err] S hydrogen an aIKyl group of 1-6
carbon atons (mh|@mdependently selected from halogen,-QMﬁg kyl, C,-C,

may be substituted with one or nore hal ogens) or benzyl, wher e
the phenyl porti orlkeoxypt amind wr@uugnbtmzedimmsojplkylamino; to three
groups i ndependently sel ected from hal ogen, [err] al kyl, [err]

al koxy, ani pwenyl aw hepemoaryl osuchii{§ 621/ 3- r 4-imifazelylaldey|Zv no, - or
t he phenyl group may be condensed with benzo where the benzo is
optional ly substi t3ut,edbmni44pyaridyl, each ofowhirhophefyl harobeheroaxyiano,
nitro, trifluoronethyl, per fl uoroet hyl , trifluoroacetyl, -
or [erg]al kanoyl ,is optionallydeukgtityted |watkylup téertbraiekogyoups [err]
al kylthio, 10 trifluoromnethoxy, trifluoromethylthio,

[err] [ emidepah&ghisly f seddctelderfirpmahkybgesh f otyC; alkyl,a C,-C;

het erocyclic 5-nmenbered ring having one nitrogen, oxygen or

sul fur, two nitred&asynamirio wWanghmony- ber réapiCae®ilabkylamino; - oxygen or

sul fur, or three nitrogens one of which may be 15 repl aced by oxygen
or sul fur, sapiereiyewizgel itheS pieaper pdrtion is opticmpliybsubbtiedkddy one
or two fluoro, chloro, [err] . [err]al kyl or phenyl, or
condensed with Rggho,up ©6 three groupsbindepéndertlyonsebdctad i fiydm furyl
or thienyl, said ~ phenyl or benzo optionally substituted by one of
i odo, 120 CYaNegen)i /@, abkyi) ugrogtdlioxy,t Ginfihopr and ehoto- o

[err]
di(C,-C¢) alkylamino; or

a group of the formula
(!
cHa) ))

. “‘\_L ~(CH,)

where
15 J is a bond, CH,, oxygen, or nitrogen; and
each r is independently 2 or 3;
R is hydroxy or a prodrug group;
R, is hydrogen, C,-C, alkyl, fluoro, or trifluoromethyl;
and Ar represents
20 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), nitro, OR,, SR,, S(O)R,, S(0O),R, or N(R,), wherein

R, is hydrogen, an alkyl group of 1-6 carbon atoms (which
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[err]al kanoyl, one or two of fluoro, ehtoro;—brono, hydroxy, [err]

al kyl , [err] al koxy, [err]

trifluoronethoxy, trifluorometh EI’“H ‘“I““““I“ |“&arr] ‘”{)
al kyl sul fi nyl WO[9%459268 | ky| sul fonyl or tri%l wor dmethyp, PCT/US§p/OT!
fluoro or two trifluoronethyl with one hydroxy or

- 85- may be submtitjged] afikbxpneoeromerer habegdms)algy banaylf,| uor o
and one trifluoronmethyl, or three fluoro, said pyridyl, furyl

or "t hi enyl opti ovielrey thebphebhyl qubrtricnhés3epbsonaldly lsubstituted withuepo,
chloro, bronmo, ([err]alkyl or ([err])al koxy; 5 a heterocyclic 6-nenbered
ring havi ng one tm titese gricipegéndependently aedretredr fooe lmaxldgem,nidyrQgen
atons and one oxygen or sul fur, said heterocyclic 6-nmenbered ring
substituted by alkyl, Cpitg @lkokwy (dnéing,)alioyd ownphenydy 4&i(C,-
condensed wth benzo, or substituted by one of pyridyl, furyl or
t hi enyl ,5 10 Cs) athyHampiresy | o101 t e ngnemyd | gucaly ymaptiisd | ¢odidshdad aniachof

i odo or trifluoronethylthio, or one or two of fluoro, chloro,
brono, ([err]) aldnydo wHer@ rghenldemes, is( [ptibhabky! blibstityded Mith one
[err])al kyl sulfinyl, ([err])alkylsulfonyl, or trifluoronethyl,

and said pyridylor futyd Obft hiralygeapt i @Rahby Swhsib ut @giflboromethyl) the
3-position by fluoro, chloro, ([err])alkyl or [err] [err]

al koxy; . SaigkiRNBToeehgeNs edt Aot Ric¥Edeit§l H- Mesber edopic, falrahsgred
rings optionally substituted in the heterocyclic 5- menbered or

6- menber ed ri ng a6, 0f f(d:u@rpalm or o0(c,4f)) alkox: brorm1 Oé[?& hid,
trifluoronethyl; oxazol e or thiazole condensed with a ered

aronat i £o group trifluoromethoxy, trifluoromethylthio, (c,-

err]

C¢) alkylsulfinyl, (C,-C.)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

15 replaced by oxygen or sulfur, said heterocyclic 5-membered
ring substituted oy one or two fluoro, chloro, (C,-
C¢lalkyl 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,

20 cyano, nitro, perfluoroethyl, trifluoroacetyl, or (C,-
C¢) alkanoyl, one or two of fluoro, chloro, bromo, hydroxy,
(C,-Cslalkyl, (c,-C,)alkoxy, (C,-C¢) alkylthio,
trifluoromethoxy, - trifluoromethylthio, (C,-
Colalkylsulfinyl, (C,-Ci)alkylsulfonyl or trifluoromethyl,

25 or two fluoro or two trifluoromethyl with one hydroxy or
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cont ai ning one or two nltrogen atons, wth thiophene or _ W th

furane, each optionall u one of quoro chl or o,
br ono, trifluoromnet “mm muﬂmm Il or met hyl sul fi nyl ;
- 86- wo 9950268 ni dazof opYyri'i de or triazol opyr| di ne opCI/USYROTING
substituted by one of trifluoronmethyl, trifluoromethylthio,
brono, or one (C,{d.GalkoRyKoxy, ofe bip pfefét&ﬂl?,ortw@mﬂlﬁ.@ro and

t hi enot hi ophene or t hi enof ur an optionally substituted by one of 5

fluoro, chloroofie trifle®rsmethgill,; or thrédi EnRird,azalie ppfi@lal | fary1

substituted by one of chloro or trifluoronethyl;

napht hot hi azol gr RHIRLYEX afHi®nadlyt BubBeiceidd aznl he 3-1agsmmn2b : :
conmpound according to claim1, wherein Ar is aryl or het er oaryl, each
of which is subshbidll ashidrd) YRohS, f@tcgraquﬁ or (c,Logdenapdgnt!y sel ect ed
from hydrogen, fluorine, chlorine ' brom ne, trlfluoronethyl and
Nitro. s alheterocy®licA E&AEABEREd2¢EA50MAGihE Shal Mol tiRr Blft i¥genS @
substituted phenyl "of Fornula Il or a substituted benzothiazole of
Formula Il [gkbhs, or one or two nitrogen atoms and one oxygen or

sulfur, said hé.te‘rocyciic 6-membered ring substituted by
one or two -(¢1-cs) alkyl or phenyl, or condensed with
benzo, or substituted by one of pyridyl, furyl or thienyl,
10 said phenyl or benzo optionally substituted by one of iodo
or trifluoromethylthio, or one or two 6f fluoro, chloro,
“bromo, (C;-Cg)alkyl, (C,-Cs)alkoxy, (C,-C¢)alkylthio, - (C,-
Cs)alkylsulfi;lyl, (C,-C;) alkylsulfonyl, or t;rifluoromethyl,
and said pyridyl, furyl or thienyl optionally substituted
iS | in the 3-position by fluoro, chloro, (C,-Cg)alkyl or (C,-

C.) alkoxy; | -
said benzo-condensed heterocyclic S-mem_bered' or 6-membered
rings optionally subsﬁituted in the  heterocyclic 5-
membered or 6-membered ring by one of fluoro, chloro,

20 bromo, methoxy, or trifluoromethyl;

oxazole or thiazole condensed with a 6-membered aromatic group
containing one or twoc nitrogen atoﬁs, with thiophene or
with furane, each optionally substituted by one of fluoro,
chloro, browmo, trifluoromethyl, methylthio or

25 methylsulfinyl;
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Rlerr],

20 wherein Rerr], Rerr], HRerr], Rlerr], Rerr], Rerr] ,
Rlerr] and Rerr] are i ndependegtl m fluorine,

chl orine, br om ne, trifluorometh , m” Ilﬂmlrnl"l

- 87- WO 99/50268 4, A conpountl ‘acéording to ¥R99/87116
wherein A is nmet hyl ene and Z is a bond. 5 5. A conpound

accordi ng imddagelapgridisme wriRpepopyridine oppdeogbly svbstitytadbond.

6. A conpound accordin

Rlerr]
according to claim6, wherein Ar
Formula I11.

| east one 15 of Rerr],

claim 3,
i s hydroges, <hd tp%éuar@wmrl,10tr1fluoroniétf171thm.cchmmmd or
is a
(C,-C¢) alkoxig. or Aweopfpofibdorw cur dibdgrpe claim 7, wherein at

Rerr],

wherein A is met hyl ene,

substi tuted benzot hi azol e of

and R[err] is trifluoronethyl.

Rerr],

9. A comtdnietotbiopheme oxt ¢:hileapflursn opthiemeillyRpubstitisted by one of

trifluoronethyl.

Rerr],S5Rerr],

10

1s

20

20 10.
fandro, chloro or trifluoromethyl;

thienotriazole optionally substituted by one of chloro ox
trifluoromethyl;

naphthothiazole; naphthoxazole; or thienoisothiazole.
2. A compound according to claim 1, wherein Ar is aryl or

heterocaryl, each of which is substituted with up to four groups

independently selected from 'hydrogen, fluorine, chlorine,
bromine, trifluoromethyl and nitro.
3. A compound according to claim 1, wherein Ar is a

substituted phenyl of Formula II or a substituted benzothiazole

of Formula III

Rs Ro - R11
N Ri2
R1o ——</S
Ria
Ry’ R¢' Rys
L - i
wherein R,, Ry, Ry, Ry, Ry, Ry, Ry, R, and R,, are
independently hydrogen, fluorine, chlorine, bromine,

trifluoromethyl or nitro.
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Rlerr] are fluorines and Rl er] is hydrogen. 11. A conmpound

according to claim 10, V\/nerei n Rlerr] is hydr ogen. 25

- 88- A conpound according to claim10, wherein
Rlerr] is [ewoloosies al k m A conpound aeCcDUSHINGIIE0 cl aim
6, wherein Ar is a 5 suﬂ I“llmlull }“III I“Ef Formula I1. 14. A
compound according to clai’m £3, "wherel n "at | east one of Rerr],

Rlerr], , Rerr], Rerr], Rerr] |str|fluoronethyl. 10 15. A

conpaund accord4li ng & o compionnd4, agdwerdding Rfer rdlaism 3, wherfdimor dnetayl .

16. A compound according to claim15, wherein Rerr], Rerr], Rerr],

Rl err], Rmethjleme dddiar iisea homd R13 'i's hydr ogen. 15 17.

corrpound according to claim 16, wherein Rerr] is hydr ogen.

18. A compound according to claim 16, wherein Rerr] is [err] 20 alkyl.
5 5. A compound according to claim 3, wherein R, is-

hydrogen and Z is a bond.

6. A compound according to claim 3, wherein A is
methylene,R, is hydrogen, and Z is a bond.
10
7. A compound according to claim 6, wherein Ar is a

substituted benzothiazole of Formula III.

8. A compound according to claim 7, wherein at least one

15 of R,;, Ry, Ry, and Ry, is trifluoromethyl.

9. A compound according to claim 8, wherein Ry, is -
trifluoromethyl.
20 10. A compound .according to claim 7, wherein R,;, R,;, and

R,, are fluorines and R,; is hydrogen.

11. A compound according to claim 10, wherein R is -
hydrogen.

25
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-—————— 7

19. A compound according to claim1, whi i - 5
trifluorobenzot hi azol - 2-yl ) nmet hyl -i ndol ﬂi Bﬂ I “ y ﬂl‘ ethyl 25 Ester.
- 89- 20. A conpound™ _ aiml, which is

3-(4,5,7- WQ 99Sp368 0r obenzot hi azol - 2yl ) met hyl - i ndol e- N- acBET/HS9907116
5 21. A canpound according to.claim1, which is 5-chlaro-3-
(4,5, 7-Tri f 1 uor difenz &t IFOFPEMPRY. 93?%‘?% -q%ﬁaé{“l\l-&g(:eﬂ‘%r%’cl? gé‘ 18 GG

22. A conpound according to claim1l, which is 5-chloro-3-

(4,5, 7-tri {28 obenzot hi azol - 2-yl ) met hyl -i ndol e- N-acetic acid. 10

23. A conpound according to claim1l1, which is 2-nethyl-3- (4,5,7
trifluorobenzot hi azol -2-yl) et hyl -i ndol e-N-aceti c aci d. 24. A
conmpound according to claiml1, which is 5-nethyl-3-

. 15 . ,
(4,5, 7-tri f 1 uor ocbenzoPhi GBSy | 3GRIRFRT (FP0l G- ot | WRSESIR Ar is a
25. A conpound according to claim1, which is 7-nethyl-3-
(4;5, 7-1% | f suesbaias m?'@PUP--ny?'?W@%]Iﬂ/IUPndoI e-N-acetic acid. - 20
26. A conpound according to claim1, which is 6-chloro-3-
14. A compound according to claim 13, wherein at least

one of Ry, Ry, Ry, Ry, Ry, is trifluocromethyl.

10 15. A compound according to claim 14, wherein R, is

trifluoromethyl.

16. A compound according to claim 15, wherein R,, R,., R,,

R,., R,, are fluorines and R,, is hydrogen.

15
17. A compound according to claim 16, wherein R, 1is
hydrogen.
18. A compound according to claim 16, wherein R, is C,-C;
20 alkyl.
19. A compound according to claim 1, which is 3-(4,5,7-
trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid, ethyl
25 Ester.
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(4,5, 7-trifluorobenzothi azol - 2-yl) met hyl -i ndol e- N-aceti c acid.

27. A conpound accordlng—%- m1l, which is 5-

benzyl oxy-3- (4,5, 7- trlfluo ot hi azol™= I)nethyl-lndole N 25 acetic
aci d. WO 99/50268 "m w "‘” ”’I’ ” 90- PCT/US99/0711628. A
conpound according to cl ai W H' Iuoro 3-

(4,5,7-trifluorobenzot hi azol - 2- yI)methyI *i ndol e- N-aceti c acid. 5
29. A conpound according to claim1, which is 5-fluoro-3-

(4,5, 7-trifl uorobenxotbingdehd Zadddr@hbY kol rdalis- W, agRitk 2€i9-(4,5,7-
30. A conpound according to claim1l which is 6-nethyl-3-

(4,5, 7- triddifebeBEnidt BZAdo12 2yl ) Rdthy1--lindel 8- MH-aeilcc aggtd. 10
31. A conpound according to claim1, which is 3-(5-

trifluoronethyl benzot hi azol - 2-yl) net hyI -indol e-N-acetic acid.
32. A conpound according to claim1l1, which is 5-Methyl-3- 15

(5-Tri fgl uor oneghyl bﬁné’&ﬁﬂﬁtﬁﬁ)lataoi‘&iﬂ?tﬂb\’ lc1laB#ol e- Mn&ﬁﬁtlbcs chlorfad.
33. A conpound according to claim1l, which is 3-(

n'trOthHYRi”?tf@ﬁrﬂﬂT@BE@b&hﬁ&éﬁlé%o@Cbdyl)égthyl indole-N¢hcel i€OHRO4 N
according to claim1, which is 3-(3
22. A compound according to claim 1, which is 5-chloro-3--
(4,5,7-trifluorcbenzothiazol-2-yl)methyl -indole-N-acetic acid.
10
23. A compound according to claim 1, which is 2-methyl-3-

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

.24. A compound according to claim 1, which is 5-methyl-3--

15 (4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid.

25. A compound according to claim 1, which is 7-methyl-3-

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

20 26. A compound according to claim 1, which is 6-chloro-3-.

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

27. A compound according to claim 1, which is S5-
benzyloxy-3-(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-

25 acetic acid.
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ni t rophenyl ) net hyl -i ndol e-N-acetic acid, ethyl ester. 35. A
conpound according to claiml1l, which is3{(3&F—2b—w—

ni t rophenyl ) met hyl -i ndol e-N-aceti ¢ aci d. A
conpound accowai9950268® claim 1, which i sm,uﬂﬂu&"mm”ﬂ PCT/US99107116
(4,5, 7-trifluorobenzothi azol - 2-yl ) net hy u aci d. 5
37. A conpound according to claim1l, which is 5- ph nypr- 3-
(4,5,7-trifluorobenzot hi azol -2-yl ) net hyl -i ndol e- N-aceti c aci d.

38: A conpound2accoa deargpaund hacordingitic lvliagmsiphemidh 38 6-fluoro-3-
(4,5,7-trifluorobenzot hi azol - 2-yl ) net hyl -i ndol e-N-acetic acid. 10

39. A conpd4n8, actpi fllugrdtserciotthiazol vy rexhyl -indole-N-acetic acid.

nor phol i no- 3- (4,5, 7-trifl uorobenzot hi azol - 2-yl ) met hyl -i ndol e- N- acetic
aci d. 15 40. A conpound according to claiml1l, which is 6-

nmor phol i no-3- (4,5, 7-trifluorobenzot hi azol - 2-yl ) et hyl -i ndol e- N- acetic
actd. s 29.41a domsspmladcasdidgi g dlaial ai, nwhichhisc5-if3ubrph®noxy-
20 3-(4,5,7-trifluorobenzot hiazol -2-yl)nethyl -indol e-N-acetic aci d.

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

30. A compound according to claim 1; which is 6-methyl-3-
(4,5, 7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid.
10
31. A compound according to claim 1, which is 3-(5-

trifluoromethylbenzothiazol—z-yl)methyl—indole-NLacetic acid.

32. A compound according to claim 1, which is 5-Methyl-3-
15 (5-Trifluoromethylbenzothiazol-2-yl)methyl-indole-N-acetic

acid.

33. A compound according to claim 1, which is 3-(3-
nitrophenyl)methyl-indole-N-acetic acid.
20
34. A compound according to claim 1, which is 3-(3-

nitrophenyl)methyl-indole-N-acetic acid, ethyl ester.

35. A compound according to claim 1, which is 3-(3-

25 nitrophenyl)methyl-indole-N-acetic acid.
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42. A conpound according to claim1, which is 7-fluoro-3-
(4,5,7-trifluorobenzot hi azol -2-yl)nethyl -indol e-N-acetic acid. 25

-92- 43 —A—<coerpoundaccording to claim1l, which is :
7-brono-3- WwWO99/404685, 7-tri f [ i agol - 2-yl) et hyl - | poioUssIdkIacet i C

aci d. 44. A ﬁﬂﬂ@«ﬂ@iﬂﬁmﬂmﬂg toclaim1, which is -chloro-3-"
5 (4,5,7-trifluorobenzot AEAZQM2" t Ryl -i ndol e-N-acetic acid.

45. A conpound according to claim1l, which is 3-[]5- _

P uor benz0t hi agol ¢ 32 bhbOBLIdedilal e LA G, %kl 1o Wpneny1 46 A

conpound according to ctaim 1, whic

Pl uor benzpj 1y a7qloerd L ORI 1 Ob s N AGSIAC186L fe -agecic astad? A
15

>

phar maceuti cal” conposi n conpri sing anmount — 0

conpound according to any one of clains 1. 48. A met hod

of preventing or alleviating chronic conplications arising from

di abetes nel | ijyus, which conpri ses,. adm.ni stering t.o mm* | n need -
of such treat rr%ynt é&ncompouré faeccqﬂrééngnﬁﬁn&%f“ ’c%%%hrﬁf %c'g’g?ﬂy 'gi"t o claim
1. 20 A . method __accor dj tq .cl.ajm_. 37  wherej t he
conpl i cat 1 7a'rt§ﬁ3&f185?%%n??hcg’rﬁatzﬁg'gf tﬁ%btﬁgi'éf’fl%e?ﬁ'acetlcd?ﬁb‘gt ic

cataracts, retinopathy, nephropathy and neuropat hy.

38. A compound acc0rding to claim 1; which is 6-phenyl-3-

(4,5, 7-trifluorcbenzothiazol -2-yl)methyl-indole-N-acetic acid.

10
39. A compound according to claim 1, which is 5-
‘morpholino-3- (4,5, 7-trifluorobenzothiazol-2-yl) methyl-indole-N-
aceéic acid.
15 40. A compound 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-
20 3-(4,5,7-trifluorcbenzothiazol-2-yl)methyl-indole-N-acetic

acid.

42. A compound according to claim 1, which is 7-fluoro-3-
(4,5,7-trifluorobenzothiazol-2-yl)methyl-indole-N-acetic acid.

25

-92-



- 93- 50. A compound according to claim3, wherein Ar is a

substituted benzot hi azol e 1, - .. Rlerr] S
trifluoronethyl, Ais nethyl JM“HWIIMMHJ stituted with a_ methyl
group, or ethyoa9s0268nd Rl err]* FMerfr]® Rfert] and Rerr], iF\CT’H%‘%%%/‘Hétion,
represent one of brono, cyano or nitro, one or two of fluoro, chloro,
hydroxy, ([err] )48 kyR coipouhd sdanadingr tot e}dindrombinhl 18 of -RRAPFBuoro or
two nethyl with one hydroxy or one ([err])al koxy, or one or, preferably,
two fluoro éhb oherifdubybbenzothamoli-Ruyl dbngehyipsindole-N-acetic acid.

44. A compound according to claim 1, which is -chloro-3-

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

45. A compound according to claim 1, which is 3-[[5-

Fluorbenzothiazole—z-yllmethyl]-indole—NLacetic acid.

10 46. A compound according to claim 1, which is 3-[[6-

Fluorbenzothiazole-2-yl]lmethyl] -indole-N-acetic acid.

47. A pharmaceutical composition comprising an effective

amount of a compound according to any one of claims 1.

15
48. A method of preventing or alleviating chronic
complications arising from diabetes mellitus, which comprises
administering to a mammal in need of such treatment an
effective amount of a compound according to claim 1.
20

49. A method according to claim 37 wherein the
complications are selected from the group consisting of

diabetic cataracts, retinopathy, nephropathy and neuropathy.
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-94-

AR

50. A .compound according to claim 3, wherein Ar is a

WO 99/50268 PCT/US99/07116
substituted  benzothiazole of Formula III, R, is
trifluoromethyl, A is methylgne, methylene substituted with a
methyl group, or ethylene_,_ and R,, R,, R, and R, in
combination, represent one of bromo, cyano or nitro, one or two
of fluore, chloro, hydroxy, (c,-—cg)alkyl, (C,-C¢) alkoxy, or
trifluoromethyl, or two f-lupro or two methyl with one hydroxy
or one (C,-C;)alkoxy, or one or, preferably, two fiuoro and one

methyl, or three fluoro groups.
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