WO 03/ 029212 PCT/ EP02/ 10557 | NDOLE DERI VATI VES AS COX Il I NH Bl TORS | ndol e
derivatives The present invention is directed to indole derivatives that

i nhibit ¥oddoznd therefore useful in the treatnent of PERERI28I05HVI ng

di sease states nediated by it. The 5 present invention is also directed to
medi canent s cont ai ni ng these conmpounds, nethod for preparing them and
their use. Non-steroidal, anti-inflammtory drugs (NSAIDs) have a problem
of causing serious side-effects such as gastrointestinal tract distress or
nephro-toxicity. NSAI Ds mbdispRivivherasd ¢ox it wngfitargcl ooxygenase ( COX),
which is an enzyrre involved in io prostaglandin G H synthesis, resulting in
the inhibiti on, %01 ertl)lasy,nt hesis of Prostaglandins not only in
inflammatory | stomach and kidney. It has been found that
COX exists | nThg\ﬁa sé}{t en(t—\lgé 4d1?&gadq'9§1clclle d%ﬁ)akwes&ﬁat 1ﬁﬂgat dé)‘é?l@nd COX-1 is
expressed in nor s and controls the nction of stomach and ki dney,
whi | e cOxtherefp gemslqaah@baleﬁpeakﬁl%@éﬁ@wa eheong diseest Hatenmedithaitriy 5he es
where 15 ipRdsk@TARDHRN iklso 8irb@éd lomrN@nRaes ioREnREEHEse cdmpBitds, mehed , 271,
33157(199@. To avo d the é\om city of NSAIDs due to the |nh| bition of

coexi st i ng T EHRITNES F%“c‘i‘ri‘cb CItShi bi tors of COX-11 have been investigated.
The selective COX-11 inhibitors have anti- inflammtory action,

pai n-r el i evi niNomesterondal, amd#imﬂaIaMatqa"ydetgstéAIDe)mavmph)HleBsf siudmgef f ect s
such as bl [ t [ ma show
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patients vkubisithe ackimisy pf%bpasygee@ﬁﬁ\&@%)owhuchmqygymw]re@éveéérll ective

i nhi bi {0r $rQkafRid G/H%?’nt%ksi? r&ﬁltﬁh@@@tﬂennhfbﬁ%ﬂ Hfthe moéh&héwofs di sease and

ost eoporosSi s 0O men a ause. Pat ent ned to
Synt ex USRJOst O AR @rylﬁﬁéﬁgﬂ R S ’33@3?1%& ul as
| i poxygendsend that QOKosxssts idGwiFordest €K -Appd COX- IIoGeZEB3%151@49i)aSS| gned to
Searle) refers to certain new indol e-2- carboxyl ate conpounds used for
treat ment of 818
and VO 99/ 436 qlss&r g& in n%éﬁ% 1d ccz)n?r%isetﬂE ﬁﬁ&%?%ﬁ%&@&h %}@ 1%%85
benzi ni dazdiilgICO 1Iht§0116}/llced bamtqgammlcytolmmrxﬂamﬁowoﬁeﬁ% vhereves used in

the treat nemby, abtibNihRBMRE iR udb2tR8E 8ccdf0r.08360202:122ACH BRPROHEN557 -2

To avoid the toxicity of NSAIDs due to the inhibition of coexisting COX-I, selective
inhibitors of COX-II have been investigated. The selective COX-II inhibitors have anti-
inflammatory action, pain-relieving action, and/or antipyretic action; with less side effects
such as bleeding in the gastrointestinal tract. COX-II inhibitors may show anticancer

20  activity, and lower the induction of asthma in asthmatic patients who are sensitive to
conventional NSAIDs. These selective inhibitors of COX-II may also be used in treating

Alzheimer's disease and osteoporosis of women after menopause.

US Patent No.4,654,360 (assigned to Syntex USA) refers to certain new 3-
phenylthioindole derivatives useful as lipoxygenase inhibitors.

25 EP Patent Application EP396,124 (assigned to Searle) refers to certain new indole-2-

carboxylate compounds used for treatment of CNS disorders.

PCT Published Patent Applications WO 98/08818 and WO 99/43672 (assigned to
Genetics Inst. Inc.) refers to certain benzimidazolyl-, indolyl-, and quinolyl-benzoic acid

derivatives used in the treatment of inflammation disorders.



DE German Application DE 4,338,770 (assigned to Lehr) refers to certain

i ndol e derivatives useful as phospholipase A2 inhibitors. In a first
aspect, twp3jomeent i on provi des conpounds sel ected from t ReTEPOUMS6T
conpounds represented by Formula I: A"Ar R RL NR3 R4 5 wherein: Ais
a-CH2-, -0-, -S-, or -S(O-; Ar is an' ptionally substituted phenyl or an

optionally substituted naphthalenyl i s hydrogen, alkyl, alkoxy,
hydr oxy, hydr al kg@ i dbNR5R6,
“NR5R6, - (CR f 1&@%%‘ @2(‘%@?0 L%]&S)(%i;@ 56 T 3NS02RS,
wherein wﬁ@’ eac |n pendently i n each occurrence

hyd I mRhe dr
e e i MWW ”h*sqﬁvt‘%%}"ﬁgt Lo sympRu Seckrom e ful Bl 1

nitro, cwamumuodSFQWEﬂaﬁe bwﬁéﬂéph R5 and R6 are as defined preV|oust, 15
R3 is -SORT, -S02R7, or -SO2NR5R6 whereln R7 is al kyl, hydroxy al kyl,

al koxy al kyl, or alkoxycarbonyl alkxb Arand R5 and R6 are as defi ned
previ ously; R4 is hydrogen or al kyl ;‘'and pr ugs, individual isomers,

m xtures of isomers, and pharnaceut|-.ll
Al so, within the conpounds as ¢ [they will be referred to in
the follow ng under (i)], preferred are g follow ng conpounds: (ii) The
conpound of (i) wherein Ais a -C}§§N -0 -S5pgor -S(O-; Ar is an

acceptabl e salts thereof. 20

optional ly substituted phenyl; WO Q3/ 029212 PCI/ EP02/ 10557 -3 R is
hydr ogen, al kyl, al koxy, hydroxy, droxy al kyl, al kylthi o, halo, cyano,

wherein:
Ais a -CHy-, -O-, -S-, or -5(0)-;
Ar is an optionally substituted phenyl or an optionally substituted naphthalenyl;

R! is hydrogen, alkyl, alkoxy, hydroxy, hydroxy alkyl, alkylthio, halo, cyano, -
10 C(O)R%, -C(O)NR’R, -NR°R’, -(CR'R")0.s0C(O)R’, ~(CR'R")0.3802R* and -(CR'R")o-
;NSO,R’, wherein R’ RS, R, and R" are each independently in each occurrence hydrogen
or alkyl, with the proviso that if A is -CHa-, R! is not -C(O)NR’ RS

R?is hydrogen, alkyl, alkoxy, hydroxy, halo, halo alkyl, nitro, cyano, or -NR’RS,

wherein R® and R® are as defined previously;

15 R%is -SOR’, -SO,R’, or -SO,NR’R® wherein R’ is alkyl, hydroxy alkyl, alkoxy alkyl, or
alkoxycarbonyl alkyl; and R’ and R® are as defined previously;

R*is hydrogen or alkyl;

and prodrugs, individual isomers, mixtures of isomers, and pharmaceutically

acceptable salts thereof.

20 Also, within the compounds as defined above [they will be referred to in the

following under (i)], preferred are the following compounds:
(ii) The compound of (i) wherein
A is a -CHj,-, -O-, -S-, or -S(0)-;

Ar is an optionally substituted phenyl;



-C(O NR5R6, -NRSR6, -(CR R')0_30C(OR5, -(CR R')0_3SO2R5, and

-(CR R')D_3NSO02R5, wherein R5, R6, R and R' are each independently in
each occuwoersgestigdrogen or alkyl, with the proviso that RGTEPIA10557- CH2-,
then R is not -C(ONRSR6; 5 R2 is hydrogen, alkyl, alkoxy, hydroxy, halo,
hal o al kyl, nitro, cyano, or -NR5RG6, \/\herel n R5 and R6 are as defined
previ ously; R3 is -SON -S02R , or -S02NR5R6 wherein R7 is al kyl, hydroxy

al kyl, al kox 1?6’;'0 %ralkﬁl }ﬂ%)ﬁp &}%Wby&%dﬁh iamymogmo, ad,e as defined

l ! ! n f
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.Rg depeng g;zhtﬁ}?eyn REIRECR! ea@hde"cm tdn @dépu@de@q $th Setohrtgcmfreﬂra:c}m?m)gdn ?Jq wfﬂy, : apq)
is - wher el is a 6.0f (i ii) or (iii
wher ei n Avifhgthe provi 9@1’( e%%%té %n’ﬁn%c(‘o@%tﬁ' to (iv) wherein RL is
al kyl or cyano. 15 (vi) The conpound of any one of (i) to (iii) wherein A
'is -G, (w R} isHydregapalyldalaéxyahydroxe hato, dly alkgl, injtro, cana, oardR Vi) wherein

R i | k hyl | kyl Th d of , (i
Gii) whatssimi PR ka¥dfﬁn~3%ﬁf&ég‘@%¥npéﬁ'nh' b any o6 of (i), (I(i)i)(l i)

d wh | kyl
Comp 1 si by g?Is?-'gBm seorbenr ORI RIBbRsiE s ARy FISoreeRyE ke A

(6- Met hangg) s&léa%wﬁ 1§n< hﬁﬁ'dlkébkﬁ&Rﬁ){ﬂe-alﬂbﬁﬂudl(ﬁreﬁo&dh) - et hanol ;
3- (4- Fl uor o- phenyl’sul anyl ) - 6- net hanesul f onyl - 1H i ndol e- 2- carbonitril e; 3-

(2,4-Difl uor%ép enyl sul f a tl') 6- met hanesul f onyl - 1H-i ndol e-2-carbonitril e;
25 3-(4-Fluo BEESUI ¥ Myl ) - 6- met hanesul fonyl - 2-met hyl - 1H-i ndol e;  3-
(4- Fl uor o- phenoxy) -6-net hanesul fonyl-2-nethyl- | Hindole. |In a second
aspectrp t(ii)s Thewentjonndpf 6 iod&s) wherediAe anplranykenttanaly spsHtuted0RE8EL i cal | y

effective a orQip ¢drisBhabBaesid 4Rb
accept abl ggﬁﬁltuggtsqngﬁgmgmguﬁeg%@ma%geE)t szl e 1égxcfélpl ent. WO 0%%029212

PCT/ EP02/ 056 1s S%Rfm@fﬁlﬁlﬂdsﬁgﬂect this invention provides use of a
conpound of forrmula I for the manufacture of medi caments conprising one or

nor e conp@indshQfonkhpiuiidl oF (1), (i9or (i wherein A is -O-.
(v) The compound of any one of (i) to (iv) wherein R'is alkyl or cyano.
15 (vi) The compound of any one of (i) to (iii) wherein Ais -S-.

(vii) The compound of any one of (i), (i), (iii) and (vi) wherein R! is alkyl, hydroxy alkyl,

or cyano.

(viii) The compound of (i), (ii) or (iii) wherein A is -CH,-.

(ix) The compound of any one of (i), (ii), (iii) and (viii) wherein R' is alkyl or cyano.
20 (x) The compound of (i) comprising:

3-(2-Chloro-benzyl)-6-methanesulfonyl-2-methyl-1H-indole;
(6-Methanesulfonyl-3-phenylsulfanyl-1H-indol-2-yl)-methanol;
3-(4-Fluoro-phenylsulfanyl)-6-methanesulfonyl- 1H-indole-2-carbonitrile;
3-(2,4-Difluoro-phenylsulfanyl)-6-methanesulfonyl-1H -indole-2-carbonitrile;
25 3(4-Fluoro-benzenesulfinyl)-6-methanesulfonyl-2-methyl-1H-indole;
3.-(4-Fluoro-phenoxy)-6-methanesulfonyl-2-methyl-1H-indole.

In a second aspect, this invention provides a medicament containing a
therapeutlcall‘y effective amount of a compound of Formula I or its pharmaceutically

acceptable salt and a pharmaceutically acceptable excipient.



treatnment of a disease, in particular an inflammatory or autoi nmune

di sease, in a mamual treatable by adm nistration of a prostaglandin GH
synt hase wahismzexie. 5 In a fourth aspect, this invention POIVERIRK0I3rocesses
for preparing conpounds of Formula I. pnless otherw se stated, the
following ternms used in the specification and clains have the neanings
given below. "Alkyl" neans a |inear saturated nonoval ent hydrocarbon

radi cal of ope attfglrﬁ 'a%;}gc% Ehig A1/000, A AU RIeClised R IBRAGHA SatdHmlSdorproval ent

hydr ocar bon radica ‘three to si’x carbon atons, e,d., rrethi;é, }?thyl,
n- pr opy| ,manyfrctipgl of mediqantants,dompsistgyane or xqrg cempoundsa{donmyls hox the ot yr at ed

di val ent Ifl%ﬂﬁélﬁ%’fg%eﬁégirpﬁrtigﬂa%Qnﬂé}nﬁiatbr oahieimatu@Blisedse,dnlar anched
saturate IV

al ent hydrocarhon radical of ;thre o _Shx carhon atonms, e.g.,
net hyl ené{laré{nﬁ{/‘lréﬁégegi’é Wféﬁéa,“o?-or%tpﬁ%?ﬁl gﬁ%,syﬁt@ﬁ?eﬁpélﬁgf’r'w " Al koxy",
"aryloxy", " aral kyl oxy", or "heteroaral kyl oxy" neans a radical -OR where R
is an gl kyl, Iamyburthagldty lthis nrvehitrepoaidas gydcessesoe ptapashg coragoutd$ Phed
her ei n, g@“g r’iet hoxy, phenoxy, benzyl oxy, pyridin-2-yl methyl oxy.

" Al koxyc W al kyl" means a radical -RaC(O Rb where Ra is an al kyl ene
group as defined above and Rb is_an al koxy g({,ou as defined fa%ve e.g.,
met hoxy car borijulesstherwie seaterh Becfaloying tamsyrsed maghg spesificetipy prd (EKs t he

radi cal -15R qWBESIiReiveh RIG:Kyl radical as defined herein. Exanples of
al kyl sul fanyl radicafls include, but are not limted to, nethanesulfanyl,

but anesul fanyl .. " A kyl sul finyl" ans the radical, - SOR. LR 1S a
al kyl radical Agg’ld‘élfgrﬁ rat éit?{agﬁé%or@éiﬁﬂ{}égr%?ar%?rk%%cﬁ |0:%1;%}Itg?]g_di cal s
i ncl ude, buboradtenBalr albirmdhed sitoratedehbamelnt hydrpktarbobmadierd slitht¢ertg six

"Al kyl sul fonyl " means th ical - 2 ek muRl jal kyl radical as
defined %& %1%Pnﬁk%%b?jggly%?ﬂlgﬁ%yﬁ)rggﬁfzgmfmatﬁ?élbgl%s’ I?err\lg}i ude, but are not
limted to, nethanesul fonyl, butanesulfonyl. 30 "Cycl ,ogll l%yl " means a
sat urat ed nondWalend' nespes i ineny drtoedechdmalenidivdacagion iReical ¢Igne fsen i ng

carbons. The,e¥ehaaltrafakd bauentd @nablthydtdsitdnuheidal ofdiepe tddntdriyomi t h
one, two, or three Sfebsu tyents sel ected %%I 6_gglthgnal |y
subst i t ut #@msahymethylenestioylencyps BEER> 1S ? RERESS 5

15 "Alkoxy", "aryloxy", " aralkyloxy", or "heteroaralkyloxy" means a radical -OR where R

is an alkyl, aryl, aralkyl, or heteroaralkyl respectively, as defined herein, e.g, methoxy,
phenoxy, benzyloxy, pyridin-2-ylmethyloxy.

"Alkoxycarbonylalkyl" means a radical -R*C(O)R® where R* is an alkylene group as
defined above and R? is an alkoxy group as defined above e.g., methoxycarbonylethyl,
20 ethoxycarbonylbutyl.

"Alkylsulfanyl" means the radical -SR, wherein R is a alkyl radical as defined herein.
Examples of alkylsulfanyl radicals include, but are not limited to, methanesulfanyl,

butanesulfanyl.

" Alkylsulfinyl" means the radical -SOR, wherein R is a alkyl radical as defined herein.
25 Examples of alkylsulfinyl radicals include, but are not limited to, methanesulfinyl,

butanesulfinyl.

"Alkylsulfonyl" means the radical -SO;R, wherein Ris a alkyl radical as defined
herein. Examples of alkylsulfonyl radicals include, but are not limited to, methanesulfonyl,

butanesulfonyl.

30 "Cycloalkyl" means a saturated monovalent cyclic hydrocarbon radical of three to
seven ring carbons. The cycloalkyl may be optionally substituted independently with one,

two, or three substituents selected from alkyl, optionally substituted phenyl, or -C(O)R



(where R is hydrogen, alkyl, haloal kyl, am no, acyl am no, nono-al kyl am no,
di - al kyl am no, hydroxy, al koxy, or optionally substituted phenyl). More
speci fi cawby3/oehe2t erm cycl oal kyl includes, for exanpl e, PCY@EPOPIIGHYI ,
cycl ohexyl, phenyl cycl ohexyl, 4- carbox cyclohexyl
2-carboxanidocyc|ohexy| 2- d|nethylanlnocarbonylcyclohexyl 5
"Cycl oal kyl al kyl " neans a radical -RaRb where Ra is an al kyl ene group and

Ro is a @yel %}swgr Buﬁkﬂshﬂ?afll%ﬂ'%%lﬁgra%yﬂmuﬁn qnonoc?aﬁylgﬂmon |-met hyl ,

cyclohexylpropy exy means t he_group

-C(O R, alkjameing, h}'ctromdﬂwggmr ogkirydlly subaﬁt@@rl anylbyMlommgﬂﬁcaﬂw tiay Fermphenyl
or phenyl &l I%Xﬂ{gl 1%%dg§ r eQ?mB%a%io g&ygﬁa@e)& pﬁaﬁ)}lﬁgﬁahk)ﬁd substituted. 10

Acylanin ns a ra a‘am’n and Rb is an
acyl gr mapbcagqatkfhexﬁdzmnbexmdbmkdamyz@innﬁbylaannoc@ﬂmnyipmﬁh%la| kyl "
means a radical -NHR or -NRR respectlvely, where R and R are
|ndependently al kyl as defined herelg Jret hyl am no, eth bam no,
d|nethﬁlanlnoCYd@hWVhﬂWhyn§W$ﬁéa1%%'RPbNéﬁﬁﬂ%%?anﬁ@%ﬁge&PﬁBﬁ? siSdef i ned

herein Sué%%ltohﬂ( g?@u §Hefﬁf&@ h‘éfeu'i"lrge cycl@ir@f)ﬁf@mﬂ Gaeh&glgrbpRs-same or

di fferent hag ? ?gf teroal kyl™ neans an al kyl radical as defined
herein mﬁﬂﬁk’FEY:%ﬁﬁt I”Pﬁﬂee substituents independently sel ected from
-ORa, -NRbR', and -S(OnRd (where nis an integer fromO to 2 ), with the
under st andi ng'Atcméthnetahe thpairotip o€( QYR adieneRt is bfdiogen, atkyheydodigtlicytloalliyl- cal i s

ol kgl oy BT SRt e R i R b TR RRERS P Y

ot her hydrogen, acyl aIkyI cyclo al kyl or. cycloal kyl al kyl,. Rd is hydrogen
(pr ovi ded thaiAcmlananﬂmearss|akr9d1calc§cR Sehrg R is @panina BrappAne is %Hﬁcﬁff)

acylan1nolbgpgpd@¢$&Mthﬁo or di-al kylam no. Representative exanples
i ncl ude, %or exanple 2- hydroxyethyl 2, 3-di hydr oxypropyl, 2 25

nethoxyethyln, enz X nen met hapesul f on t hy Ph al kyl " means

a radical - ﬂﬂ%ki ‘Hﬂgﬂwyléﬁ@Wgﬁﬁﬁ- §§m§%¥lﬁ£%{lé§g¥% and Ro is

a phenyl gal‘sp)attnyel?, where Remzlyl arqihdgpleatiéntly.alkyhaydefineg hnwim eigo notiglanino,

nonocycl i ¢ qr blc %1 %ngggt ﬁﬂﬁl ?ﬁﬂ¥ o9f 6 to 10 ring atoms which is
ndent'l'y T

substltute né%ﬁe W one Ive substltuents preferably one, 30
two, or three substituents sel ected fron1a|ky| éé
cycl oalskyl al kiHalowlkpxy' mgaps elkoxyansistinedRagpis ¢yt bstigp %ﬁ%ﬂof&cyl am no,

al kyl am ngrefam L lonk 28YiR8e sabidl radifiarbnt HARIgeR biooey | heteroal kyl, -COR (where
R is hydrogen, alkyl, cycloal kyl, phenyl” or phenyl al kyl),

"Heteroalkyl" means an alkyl radical as defined herein with one, two or three
substituents independently selected from -OR?, -NR°RS, and S(O)n (where nis an
integer from 0 to 2 ), with the understanding that the point of attachment of the

20 heteroalkyl radical is through a carbon atom of the heteroalkyl radical. R*is hydrogen,
acyl, alkyl, cycloalkyl or cycloalkylalkyl. R® and R° are independently of each other
hydrogen, acyl, alkyl, cycloalkyl or cycloalkylalkyl. RY is hydrogen (provided that n is 0),
alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino, mono-alkylamino or di-alkylamino.
Representative examples include, for example, 2-hydroxyethyl, 2,3-dihydroxypropyl, 2-

25  methoxyethyl, benzyloxymethyl, 2-methanesulfonyl-ethyl.

"Phenylalkyl” means a radical -R*R® where R* is an alkylene group as defined herein
and R® is a phenyl group, e.g., benzyl, pheylethyl.

"Aryl" means a monovalent monocyclic or bicyclic aromatic radical of 6 to 10 ring
atoms which is substituted independently with one to five substituents, preferably one,
30 two, or three substituents selected from alkyl, cycloalkyl, cycloalkylalkyl, halo, nitro, cyano,
hydroxy, alkoxy, amino, acylamino, alkylamino, dialkylamino, haloalkyl, haloalkoxy,
heteroalkyl, -COR (where R is hydrogen, alkyl, cycloalkyl, phenyl or phenylalkyl), -



WO 03/029212 PCT/ EP02/ 10557 -6 (CRR'),,COOR (where n is an integer fromO
to 5, R and R' are independently hydrogen or alkyl, and R is hydrogen,

al kyl, cywbmalokgeh2 cycl oal kyl al kyl, phenyl or phenyl al kyl PC®rEP92/10557

(CR R')NCONRaRb (where n is an integer gromO to 5, R and R' are

i ndependently hydrogen or alkyl, and Ra and Rb are, independently of each
ot her, hydrogen, alkyl, 5 cycloal kyl, cycloal kyl al kyl, phenyl or

Fo. pnonyC Uk RROQIF AL hEEh S ERbRIRALK ad i %ﬁﬁdweﬁ%ﬂﬁ?ﬁ’&%i m e

- nap an e deri

t
t her eof . ~onadltybgad" iﬁrlwdm@:'allf%amloqlhsé, ?Ya@ialé%a}/kﬁ,@éaﬁ@xl op PheRYIallgH o,

and/ or i o@@vR”),eNI@RR vhertBaNEn ﬁiggﬂ fr6#piol 3, BE 86l WP b 1086 AledtBT € Zame or
- an

different, halo ato €. Qb Cl, -CE3, . -CHCF3, -.CH2CCl3

further i %ﬁfé@taﬂ%%émé&wg&r 6£Fp§12d§18fa‘i168§Y B%?af%ag}i&é}yﬁ‘wgew ich all
hydr ogen @atleakylcgclsfiplak@ophinnyf drnpdienylakel) oNre spadfitalbxihaltdey drylipelngesan

al kyl radi cal . defj ned, her ei. subst | ht . ferably
one, two g Iﬁc?tggnﬁ@ddtroo%en E’g}ﬁ%isef] Ylp?él\% %tglgﬁg ]I]l%\? r{!’ﬁfe{ﬁl é%dé%%)%glxatg{egm does
not carrythemog t han one hydroxy group. Representative exanples include, but
are 15 not limted to, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl,

1- hydr oxymet hﬁf-ta‘l%g'en"r@f WA PT RRYAs the rdAYATl @XBUBNImo, 3hidyslau )R esad. »

4- hydr oxybutyl , Z; 3-di hydr oxypropyl, 1- hydroxynet hyl -2-hydroxyet hyl,

2, 3-di hydroxyputyl, .3, 4-di raoxybutyl . and 2- .

hydr oxyret hyl Rﬁaﬁw&sﬂo&vw@%ﬁ subshiited wish P S gare sapes g fifferent halo atoms,

2, 3- di oy de. @ xyqHL @Ry CRanCH,CHy- Ky ivpiny/ fur thehindhuabey giohy dlkylAcamgs dichgdsy, as
used hereing thesterm.. xyal kyl." i i subset of
het er oal kR}Trﬂﬁ?r@&B?fm' 1h1|¥g1§]§ %Irf/) g%r}/u tgltnisf% ﬁetzr gaﬂgﬁ?gor&ﬁoq%%@ng phenyl ring
which is optionally substituted i ndependentg with one to four

subst it uent s, "Hyrdebaratityl ymeans aprallylwadisakpstdefinechbereive substibded Wit ppapky | |

cycl oal ky Vel tRdeDydixy &b 0Qid el YicH: XY/sanrl kot at@fli NO,
acyl am no%ﬂoﬁ%%g%?%bpgﬁnyd %Irl %!Y e%/lygfnl%ng uﬁg’?’%al kel , ﬁal rsz:ill, kff :

het er oal k§Pes NOESRTPMOLGHBPONR N IqY 88 e REPLES SRRV STRmPIes bic ”)%él?ﬁﬂaé‘f kyl ,

- (CR R5) , notG@aied whergdrosysthal) 2-liydt@gpropyt, 6 rydréxypSopyR 1-Byto:fmaild-2-

cyet oal ky PO P En ey ARby Bt BRRy P a0 iRl R Bl 11

i nt eger f hpdro®yrheth$l-2-RydengetRyl, 23 alihydepbutidit4-dityddeygetyl axd 2l kyl , and Ra
d Ro ' . 2 Byl L,

Sycl oal E;ﬁzﬁfﬁ*@f}ﬂ%ﬁfé'%ﬁ%t%@%opﬁﬁé%yf%‘ﬁﬁ3|%@Y%f@fﬁg&r?%%i"@ﬁ ki;f‘i’;‘fff%ﬁ hyl or

al kyl sul fb}’@rpzf}’rp?g\b’]ez Hyoxgethgle tACqOTREN, 4f RSpH hetein, the term “hydroxyalkyl” is

20 used to define a subset of heteroalkyl groups.

"Optionally substituted phenyl" means a phenyl ring which is optionally substituted
independently with one to four substituents, preferably one or two substituents selected
from alkyl, cycloalkyl, cycloalkylalkyl, halo, nitro, cyano, hydroxy, alkoxy, amino,
acylamino, monoalkylamino, dialkylamino, haloalkyl, haloalkoxy, heteroalkyl, -COR

25  (where R is hydrogen, alkyl, phenyl or phenylalkyl, -(CR’R”), -COOR (where n is an
integer from 0 to 5, R’ and R” are independently hydrogen or alkyl, and R is hydrogen,
alkyl, cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl), —(CR’R”),CONR’R® (where n is
an integer from 0 to 5, R’ and R” are independently hydrogen or alkyl, and R* and R are,
independently of each other, hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, phenyl or

30 phenylalkyl), alkylsulfanyl, alkylsulfiny! or alkylsulfonyl, preferably selected from alkyl,
cycloalkyl, cycloalkylalkyl, halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino,
monoalkylamino, dialkylamino, haloalkyl, haloalkoxy, heteroalkyl, -COR (where R is
hydrogen, alkyl, phenyl or phenylalkyl, -(CR’R”), -COOR (where n is an integer from 0 to
5, R’ and R” are independently hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl,

35  cycloalkylalkyl, phenyl or phenylalkyl), —(CR’R”),CONR®R® (where n is an integer from 0



cycl oal kyl, cycloal kyl al kyl, halo, nitro, cyano, hydroxy, alkoxy, am no,
acyl am no, nonoal kyl am no, di al kyl am no, hal oal kyl, hal oal koxy,

het er oal kwD,0302B0R (Wwhere R is hydrogen, al kyl, phenyl or pohargt/aiskyl ,
-(CRR'), -COOR (where nis an integer fromO to 5, R and R' are

i ndependent |y hydrogen or alkyl, and R‘i's hydrogen, alkyl, cycloal kyl, 35
cycloalkylalkyl phenyl or phenylalkyl) (CR R ), CCNRaRI (where n is an

integer f D3/
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N, O di rreqzrgymhymrowsrvam, mato'rrpﬂragrm&nabg%fﬂ?ymacdwga %aél}&gti%‘?hélﬁtaﬂ means
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EXCIDIentd@ﬁ%bﬁgﬂgﬂxﬂ t he speC|f|cat|on and clai ns includes both one and

nore than %@Pﬁ?ent 25 "Pharmaceutically acceptable salt" of a

conpound nmeans a salt that is
"Pharmaceutically acceptable excipient" means an excipient that is useful in

20 preparing a pharmaceutical composition that is generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes an excipient that is acceptable for
veterinary use as well as human pharmaceutical use. A "pharmaceutically acceptable

excipient” as used in the specification and claims includes both one and more than one

such excipient.

25 "Pharmaceutically acceptable salt" of a compound means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological activity of the

parent compound. Such salts include:

(1) acid addition salts, formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid; or formed with organic acids
30 such as acetic acid, propionic acid, hexanoic acid, cyclopentanepropionic acid, glycolic
acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid, fumaric
acid, tartaric acid, citric acid, benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic
acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-

35 naphthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid,
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in compounds of Formula L.

"Protecting group" refers to a grouping of atoms that when attached to a reactive
group in a molecule masks, reduces or prevents that reactivity. Examples of protecting

groups can be found in T.W. Greene and P.G. Futs, Protective Groups in Organic

25  Chemistry, (Wiley, 2nd ed. 1991) and Harrison and Harrison et al., Compendium of
Synthetic Organic Methods, Vols. 1-8 (John Wiley and Sons. 1971-1996). Representative
amino protecting groups include formyl, acetyl, trifluoroacetyl, benzyl, benzyloxycarbonyl
(CBZ), tert-butoxycarbonyl (Boc), trimethylsilyl (TMS), 2-trimethylsilyl-ethanesulfonyl
(SES), trityl and substituted trityl groups, allyloxycarbonyl, 9-fluorenylmethyloxycarbonyl

30 (FMOC), nitro-veratryloxycarbonyl (NVOC). Representative hydroxy protecting groups
include those where the hydroxy group is either acylated or alkylated such as benzyl and
trityl ethers as well as alkyl ethers, tetrahydropyranyl ethers, trialkylsilyl ethers, and allyl

ethers.

"Treating" or "treatment" of a disease includes:
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t hat when attached to a reactive group in a nolecul e masks, reduces or
prevent s wbas/eeartivity. Exanples of protecting groups ean/Hpe2/iwsnd in
T.W Geene and P.G Futs, Protective @oups in Oganic 25 Chem stry,
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where the heterocyclo group is mono- or di-substituted with the alkyl group and situations

where the heterocyclo group is not substituted with the alkyl group.

Compounds that have the same molecular formula but differ in the nature or

20 sequence of bonding of their atoms or the arrangement of their atoms in space are termed
“;somers”. Isomers that differ in the arrangement of their atoms in space are termed
"stereoisomers". Stereoisomers that are not mirror images of one another are termed
"diastereomers" and those that are non-superimposable mirror images of each other are
termed "enantiomers". When a compound has an asymmetric center, for example, it is

25 bonded to four different groups, a pair of enantiomers is possible. An enantiomer can be
characterized by the absolute configuration of its asymmetric center and is described by
the R- and S-sequencing rules of Cahn, Ingold and Prelog, (Cahn et al. Angew. Chem. Inter.
Edit., 5, 385; (1966) errata 511; Cahn et al. Angew. Chem., 78, 413; (1966) Cahn and Ingold
J. Chem. Soc. (London), 612; (1951) Cahn et al. Experientia, 12, 81; (1956), Cahn, J.

30 Chem.Educ., 41, 116, (1964)) or by the manner in which the molecule rotates the plane of
polarized light and designated as dextrorotatory or levorotatory (i.e., as (+) or (-)-isomers
respectively). A chiral compound can exist as either individual enantiomer or asa mixture
thereof. A mixture containing equal proportions of the enantiomers is called a "racemic

mixture".
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abbr evi ati ons Bqdrcg%\ll}%ed with the f%ﬁlﬁﬂﬁ%ﬁﬁﬁje%‘%{ﬁ?ﬂ s: 10 DWF
N, N- Di met hyl f opsmi de DMSO Di metMygdabettz oxi de  Et OAc Ethyl Acetate

MS Mass Spectrum
NMR Nuclear Magnetic Resonance

20 OXONE™ Potassium peroxymonosulfate
PCC Pyridinium chlorochromate
PIFA Bis(trifluoroacetoxy)iodobenzene
p-TsOH p—Toluenesulfohic acid
TFAA Trifluoroacetic anhydride

25 TFA Trifluoroacetic acid
THEF Tetrahydrofuran
TLC Thin layer chromatography
TMS-OTf Trimethylsilyl trifluoromethanesulfonate
(BOC),0 Di-tert-butyl dicarbonate

30 The naming and numbering of the compounds of this invention is illustrated below.



HVPA Hexanet hyl phosphoric triam de HPLC H gh pressure |iquid

chromat ography 15 KHMDS Pot assi um hexanet hyl di si | azi de MCPBA

m Chl or op@olan2ziz acid Mz Megahertz MS Mass Spectrum REREROZLSAT
Magnetic Resonance 20 OXONETM Pot assi ym per oxynmonosul fate PCC Pyri di ni um
chl orochromate PIFA Bis(trifluoroacetoxy)i odobenzene p-TsCH

p- Tol uenesul fonic acid TFAA Trifluoroacetic anhydride 25 TFA
Trifluoroacetic acid THE Tetrahydrof ur TLC Thin layer chronat ography
TMS- OTf Trimethylsilyl trifluoronethghesul fepate (BOC)20 Di-tert-butyl

di carbonate 30 The nam ng and nunber e conpounds of this invention
is illustrated bel ow WD 03/029212 PCH OZ( 10557 -11 AAr R 4 R ~31 5
N' RB R4 Formula | In generdR! ature used in this Application
is based on AUTONOMIM v. 4.0, a Beiln stitute computerized system for
t he generation of | UPAC systematic /o nonencl aRére. Conpounds of Fornula |
wherein Rl, R2, R3, R4, A and Ar ake as defined below AsAr R2

Formulal

In general, the nomenclature used in this Application is based on AUTONOM™
v.4.0, a Beilstein Institute computerized system for the generation of [IUPAC systematic

5 nomenclature.

Compounds of Formula I wherein RY, R?, R® R A, and Ar are as defined below:

Ar m2
a
N R
R4
Formula I
Cpd R! R*IRY| R A Ar MS.
# [m+H]
202 -CHs; H | H | CH3SO,-| -CH,- | 4-fluoro-phenyl 318
401 -CH3 H | H | CHsSO;-| -O- 4-fluoro-phenyl 320
101 -CH; H | H | CH3sSO,-| -S- 4-fluoro-phenyl 336
212 -CH; H | H | CHsSO,-| -CH,- | 4-chloro-phenyl 335
201 -CHs H | H | CH3SO,-| -CH,- | 4-bromo-phenyl 379
106 -CH; H | H | CH3S0,-| -SO- 4-fluoro-phenyl 352
203 -CH; H | H | CH380,-| -CH,- | 3-fluoro-phenyl 318




RLNR3 R4 Formulal| Cod RL R R4 R3 A Ar M. # [mtH + 202 -CH3 HH
CH3S2- -CH2- 4-fluoro-phenyl 318 401 -CH3 H H CH3SQ2- -0- 4-fluoro-phenyl
320 101 wOH3/092itk CH3SO2- - S- 4-fl uoro-phenyl 336 212 - CH8THPHR/GIISEO2-
-CH2- 4-chl oro-phenyl 335 201 -CH3 H H SQ2- -CH2- 4-Dbrono-phenyl 379
106 -CH3 H H CH3SM2- -SO 4-fluoro-phenyf 352 203 -CH3 H H CH3S2- - CH2-
3-fluoro-phenyl 318 WD 03/029212 PCT/ EPO2/ 10557 -12 102 -CH3 H H CH3SO2-

-S- 4- et hoxy- 348 phenyt 03 T CH3H H-CiSSC2=— S—4-cht-oro-pheny—353
204 - CH3 H HogH3$R- -G~ 4]t hquyc}gg@ phenryl | 205 5 H H 0@4?02-
- CH2- napht hal en{2-yl 350 402 - H F CHBSCP- -p- 2-chloro-4{ 36

met hoxy- phenyl 403 -CH3 H H S,OZ- -0- 2, 4-difl upro- Phssyl phenyl 404 - CH3
H H CH3SM2- -0- 2,4-dichloroq 341 phenyl 405 -CH3 H H CH3SOZ--0-
4-chl or o- phégl 337 206; - CHI HH H—IQﬁ-ES@@Z- CHZ- 4t medhvrb-pHeaptyl 3453 207

-CH3 H H er8seg——~EeR2—4—t+riitugre-—368—npt-hyl-phenyl
204 -CH; H | H | CH3SO,-| -CH,- 4-methoxy- 318
phenyl
205 -CH; H | H| CH;SO;-| -CHy- | naphthalen-2-y1 | 350
402 -CH; H | H | CH380,-| -O- 2-chloro-4- 367

methoxy-phenyl

403 -CH; H | H | CH3S0,-] -O- 2,4-difluoro- 338
phenyl

404 -CH; H | H{ CH3SO,-{ -O- 2,4-dichloro- 371
phenyl

405 -CH;3 H | H| CHsSO,-| -0O- 4-chloro-phenyl 337

206 -CH; H | H | CH3S0;-| -CH;- | 4-methyl-phenyl 314

207 -CH; H | H | CH3SO,-| -CH,- 4-trifluoro- 368

methyl-phenyl

208 -CH; H | H| CH3S0,-| -CH,- 2,4-difluoro- | 336
phenyl
209 -CH; H | H | CH350,-| -CH;- 4-methyl- 346

sulfanyl-phenyl

210 -CHj; H | H | CH3S0,- -CH,- 4—rneth0xy— 380
naphthalen-1-yl

211 -CH; H | H | CH350,-| -CH,- | 2-chloro-phenyl 335

104 -CH; H | H| CH;S0,-| -S- 2,4-difluoro- 354
phenyl




208 -CH3 H H CH3S2- -CH2- 2,4-difluoro- 336 phenyl
-CH2- 4-net hyl -
naphwbaBeze2ii2 yl
H CH3SO2-
-13 105 -CH3 H H CH3SO2-

380
- CH3 H

346 sul fanyl

-S-

- phenyl
211 -CH3 H H CH3SM2- -CH2- 2-chl or o- poempo2/8857 104

-S- 2,4-difluoro- 354 Qhenyl WO 03/ 029212 PCT/ EPO2/ 10557
2-chl oro-4-"371

209 -CH3 H H CH3SQO2-

210 -CH3 H H CH3S®2- -CH2- 4-nethoxy-

f | uor o- phenyl

213 -CH3 H H

CN H
- CN

-S-
315

CH3S2- -CH2- 4-nethane- 378 sulfonyl phenyl 502 CH2CH H H CH3sS®2- -S
4-f | uor o- phenyl™—352 302 -den H 3SCR—F—4=Fuoro-—pheny—347+——3064
H CH3SCR- | - St052, 4- di f Loggr o- 365 | pheeyt.sa93 - QN H H S
4-nethyl - phenyl 343 304 -ON|H H CH3 s e hoXy-~ St phenyl * 305
H H CH3SCR- -S- 2-chl or o- pherjyl 364 306 -<5\| HH cmise)zx ~phepyl 2-ch| or o-|4
394 net hoxy- phenyl 319 -CONRZ H H [CH3SOZ- [-S- 4-ftuoro-phenyt365—318
-CONH2 H H CH3SOZ- - S-CHj; 4- di|fHUoHOF CBRSO,HheTry)- 3204 MR H H ChRSO2-
4- et hyl - phenyl 361 317 -CONH2 [H H CH3SQ24{ -S- 4f ﬁ ﬁ 377 phenyl
“CONH2 H H CH3SQE- -S- 2-chl gro-l4- 1412 slfonyl-phenyl
502 -CH,OH H | H ) CH3;S0,-| -§- 4-fluoro-phenyl 352
302 -CN H | H | CHs;S0,-| -S- 4-fluoro-phenyl 347
301 -CN H | H | CH350,-| -S- 2,4-difluoro- 365
phenyl
303 -CN H | H | CHsSO,-| -S- 4-methyl-phenyl 343
304 -CN H | H | CH3SO;-| -S- 4-methoxy- 359
phenyl
305 -CN H'! H | CHsSO,-| -S- 2-chloro-phenyl 364
306 -CN H | H | CH3S0,-| -S- 2-chloro-4- 394
methoxy-phenyl
319 -CONH, H | H | CH3SO,-[ -S- 4-fluoro-phenyl 365
318 -CONH, H | H | CH3SO,-| -S- 2,4-difluoro- 383
phenyl
320 -CONH, H | H | CH3S0,-| -§- 4-methyl-phenyl 361
317 -CONH, H | H | CH3SO,-| -S§- 4-methoxy- 377
phenyl
315 -CONH, H | H | CH3S0,-| -§- 2-chloro-4- 412
methoxy-phenyl
316 -CONH, H | H | CH3S0,-| -§- 2-chloro-phenyl 382
307 -CN H | H | CH3S0,-| -S- 4-chloro-phenyl 364




316 -CONH2 H H CH3S2- -S- 2-chl oro-phenyl 382 307 -CN HH
364 WD 03/029212 PCT/ EP02/ 10557 -14 308 -CN H
309 -CN H PCCHPBIMS57 SO

-S- phenyl 334 601

met hoxy- phenyl
CH3SM2- -S- 4-chl oro- phenyl
H CH3SO2-wo3/0M211 uor o-4- 377 net hoxy- phenyl
2,4-difluoro- 381 phenyl 501 -CH20OH H H, CH3SO2-

-CH2S2CH3 H H CH3SM2- -S- 2-chloro-phenyl 431 801 -C(OH H H CH3S(- -S-
2-chl or o- phenyl 366 701 CHZOC(O)CH H H CH3S®2- -S- 2- chI or o- phenyl 411
321 - CON-nBU H HJCH3SO2= =S~ 12, 4=diff tuoro-17439 hcllyl N-P—H H
CH3S2- -|S- 32g4-di fl uarg- 425H phenyen.83.1L - Et| H 4 4P- 1S
2, 4-difl yoro- 411 phenyl 323 - CON(Me ME) 2 H H CRBSQR- ggtgjﬁ di tluaio- 411
phenyl 324 -CON(Et)2 H H CH3824 - $- 2 4-d| fl uoro-mﬁﬁg)x}’ HXII 325
-CON-nPr |H H CH3P2- -S 2, 41difiTugro- 425 phenyl{ 326 - CONVEH HCH3$O2-
-S- 2, 4-di f1308r oy 397-Cisheny| EB1H | GBHESbL- CHIBR-| - 34-diflabhoxyr phamyl 373
328 - CON-|i Pr H H| CH3SM2- -S-|2-1lugro-phenyl 366 329 CON- nBu| H H CH3SO2-
-S- 2-fluoro-phenyl 420 330|-CONEtl H H CH3S2- -|S- 2 PhERy o- phenyl 393 WO
03/ 029212 PCT/ EP(PZ/ 10557
501 “CHZOH HIH CH3302- -S- phenyl 334
601 -CH,SO,CH; | H | H | CH3SO,-] -S- 2-chloro-phenyl 431
801 -C(O)H H | H | CH3S0,-[ -S- 2-chloro-phenyl 366
701 -CH,OC(O)CH4 H | H | CH3S0,-| -§- 2-chloro-phenyl 411
321 -CON-nBu H i H | CHsSO,-| -S- 2,4-difluoro- 439
phenyl
322 ~-CON-iPr H | H | CH580;,-| -S§- 2,4-difluoro- 425
phenyl
327 -CONEFt H | H | CH3S0,-| -S- 2,4~difluoro- 411
phenyl
323 -CON(Me), H | H | CH3SO,-| -S- 2,4-difluoro- 411
phenyl
324 -CON(Et), | H | H | CH3SO,-| -S- 2,4-difluoro- 439
phenyl
325 -CON-nPr H | H | CH350,-{ -S- 2,4-difluoro- 425
phenyl
326 -CONMe H | H| CH3S0,-| -S- 2,4-difluoro- 397
phenyl
311 -CN H | H | CH3;SO,-| -S- | 4-ethoxy-phenyl | 373
328 -CON-iPr H | H | CH3S0,-| -S- 2-fluoro-phenyl 366
329 ~-CON-nBu H | H} CHs;SO,-] -S- 2-fluoro-phenyl 420
330 -CONEt H | H | CH3SO,-| -S- 2-fluoro-phenyl 393




-15 331 -CON-nPr H H CH3SQ2- -S- 2-fluoro-phenyl 407 332 -CON-iPr HH
CH3S™2- -S- 2-chl oro-phenyl 407 333 -CONnBu H H CH3SQ2- - S
2- chl or o-wbhaenppo2488 334 - CONEt H H CH3SO2- -S- 2-chl or o- paempo2/4687 335

438 336 -CONMe H H CH3SQ2- -S-
S2- -S 2-fluoro-phenyl 393 338
421 Wi I e the broadest definition

-CON(Et)2 H H CH3SO2- -S- 2-chl oro-phen
2-fluoro-phenyl 379 337 -CON(Me)2 HH
-CON(Et)2 HH CH3S2- -S- 2-fluoro-phenyl
of this ipvention s showT apove, gertarn—gonpot
preferred. Igice takngpqgger g4 q@to@E@@@gs Ak |s a.
subst it utled_at 5 _nore positii ons, ptef erabl
substitutientg,in he gr

av-n

on@hl y

of hal

Ul 1IUI

& g | on

OUp consi stin

o and

D7

al koxy, &

nd

fer s,

?%éCtéd from
1 ReCHsS G-

<y|‘§'

Wit Richlarperheeyle

01 49

preferre
Ar is phg
one to t
of halo &4
a nore pr

enbodl
nyl338pt

ihat

rent, anot he

vt ents inr‘l

on&JON-n%ubst i

preferred gr

QUUJL

nd
efe%ged

C UU CTTC O T 1

kox is

Lo o

dar oup

h

H ytted @H,3mL OI’-SITDI’
nnlhrlnrf | y S d

Fa s
b%ggu 4sC

oup of

compounds 1S
e2RARIrbighesyl

flromthe group

tThat—wherei n
pr efsgr abl y by

cansisti ng

at Wherle

|REITENGN

0-: and yet
hyl410

optionall
substi t ut

y subst
enﬁ§5|n

tuted at one

epé?@i@ t)zy

:é’l(

ngre posi
ed{edChkﬁﬁn

i ons,
theSgr

preferably D

C quchhnmpéltmylg

t wo

y one t0
o and

of438hal

K|

al koxy; H
cyano.
t hat wher

In

SP2R6—wherei

prebemnied

Ar_is pheny

I I'(

sl
0

s—at r\yl;

)(j{r F
tiona fy S

I"\ID

ref_g_r red

ubstitdte

ﬂ_ﬂ_f‘l
6 , arta Rt—s

283

e ‘or

Al levsl
arKyT

possgds

nore

or
S

position
fromthe

n§%§@ﬁﬁﬁfbf

toltwd subst

hh| & andHa1Qo

tut ent

Xy SR3 |i 8-

s i ndependent
fluogpphenyl w

tt ed
R6 IS

y sel e

herd®Bn |

al kyl ; an
wherein A
pr ef er abl

S-; and yet
enydCQtBLt RNa

et n twn S
O LA™ LA A4

ch.

a ore prefer
Iy | SUk

£ ug

epts in

ysCHL30.2d

ed gr
ag- o

J

up of Conpuun
€2 Qluoi&pl

Is—Ts hat

S| tigns,

Yali IAL se pct pd

fromthe

group consisting of halo and 20 alkoxy R3 is -802R6 wherein R6 is al kyl;

Ais -S;

anot her preferre
Ar is ph@ﬁﬂmmmﬂabnapkﬁﬂ&ﬂbstltuted at one or nore positions,
one to two

g s Bt

WD 03/.0292

B el PR Ts

2 PCI/ EPO2/ 10557
Y0 RBAY GFIEED FRMPARRdSaher ei n

-16 In

preferably by

In certain preferred embodiments Ar is a phenyl optionally substituted at one or

group consisting of halo and alkoxy, and R? is -SO,R®, wherein R® is alkyl.

more positions, preferably by one to two substitutents independently selected from the

Within the foregoing preferred embodiment, another preferred group of compounds

is that wherein Ar is phenyl optionally substituted at one or more positions, preferably by

one to two substitutents independently selected from the group consisting of halo and

10

alkoxy; R is -SO,R®, wherein R is alkyl; A is -O-; and yet a more preferred group of

compounds is that wherein Ar is phenyl optionally substituted at one or more positions,

preferably by one to two substitutents independently selected from the group consisting of
halo and alkoxy; R®is -SO,R®, wherein R is alkyl; A is -O-; and R'is alkyl or cyano.

15

In another preferred embodiment a preferred group of compounds is that wherein

Ar is phenyl optionally substituted at one or more positions, preferably by one to two

substitutents independently selected from the group consisting of halo and alkoxy; R’ is -

SO,R% wherein R® is alkyl; and A is -S-; and yet a more preferred group of compounds is

that wherein Ar is phenyl optionally substituted at one or more positions, preferably by

one to two substitutents independently selected from the group consisting of halo and

20

alkoxy; R’ is -SO,R’, wherein R® is alkyl; A is -S-; and R! is alkyl or cyano.



substitutents independently selected fromthe group consisting of halo and
al koxy; R3 is - SO02R6, wherein R6 is alkyl; and Ais -CH2-; and yet a nore
pr ef er r edwg@rosopp20f conpounds 5 is that wherein Ar is phenpCT@EPOY/ 58T |y
substituted at one or nore positions, %eferably by one to two
substitutents independently selected fromthe group consisting of halo and
al koxy; R3 is -S02R6, wherein R6 is al kyI Ais -CH2-; and Rl is al kyl or

cyano. Wil eyt e REOAUERLA d6h0hInd AR ,3’? ﬁ@@%fgw%@em oaédﬁbmwwﬁmvfﬂ

certain conp err aﬁp gr ef erred
conpounddr af pheoyheptinallpsubstituseskatione Do DysE pesitans; gregey PRSI R2 s

hydrogeng %stﬁ!{t@ﬁ!s 1n%eh§enﬁ kb &ed fr8RYthe eupTonSstind of Hito arﬁmlkox&r Ris-
unsubstitute nonos

i di substituted
pr ef er r e§O:Ronpsirg B @t@ﬂgg‘dsr Heeonggdé W‘?\re\m&qﬂe‘%\gﬁoélp Ogcoggogﬁds Rl is
gyang 5 R@’sﬂh&td Wﬁ%ﬁﬁ@ﬂ '16 E@lyl bftl@‘i&'ﬂ}"sﬁbﬁtlhﬂl& ht orgerut rﬁmrelp@smophwgfbrahb'ﬁig’ or .
i substituted wit t e made
by the miPRGUS B bLG ReERE L PR A g rbllh Sop SRR RAGRAG,
start i ng aff@tegrRab sS@uR, wheage R s alisduh lan@frzesp\arlangS alkd 98 cyddpounds are
ei ther avail abI e fromcomercial suppliers such as Aldrich Chem cal Co.

(M | waukee, he @%%Egﬁ@t(dzﬂﬁfti%ﬂ%fth&% entfn IS 4dbdve, deﬁuinsconi\}‘la)lndﬁ ofaire

db d t.h t f d
Gt T or t Formulci e BRes s B amPR BSi S o e e e I LG EY By Cr gani ¢
2}; nLh?@ 'C§Vh1&9kuf§'%§a\1/rilol' Jrfalid, Hins Wdrﬁger%ﬁill&hﬂg,ls a]lE}QﬁJl)lfonE\b(Ads SS othOriadry of
rbon ounds, Vo |
Publis her‘%ngjls 9 JS&MWS%E?%QF%&E %?nget 2 dohe é’g Je DO, %ﬁ}and Sans,
1991) ; Mab@dponndddBoants Dirgainse iCvaithst isy$- £ FhrR Vi ICWOaRdlsédi rpgenl
Edi tion); 'ig 3 al?}%gul?ori@ggﬁ Ar%gyglé&gﬁﬁ%h}é%r %ﬂﬁ&ltﬁte&rw&%a% pRdlkegs (VCH

Publ i sher enes are nerely illustrative of sorre
met hods by which the conpounds of this inv ion c hesi and
various nodi fCeappends of ghis H@ﬁ’éﬁ@t??@nlﬁsmmyﬁé‘ H'é)a‘in;ﬁ]tﬂp\ﬁ}ealm%lée §H élsted
to ongsskidhtee idwhhRIANt having referred to this disclosure. The starting
materials and the internedi ates of the reaction nmay be isolated and

i e to fi 8¢ iioR maiit TRt e CEPPRIATy Tl BEEE oy,
and the | ax}gﬁabl_éilﬂ@hq coaheeicil suppiigrsbeci haA]aim:é ChewiraliSpn Miwaviast Vohal means,
cont 1 ary PRRET GaeTEOR sy PRe e AR B e ey SR e e
pressur e thoee skalledeimpbe art tnllewingireceduses ssbisath in 78@ 696653?56131?311%58’ ‘im)r e
pr Ef ergbl )ﬁzeieFQﬁ'e@ééﬁzls'%r%g&ch QPosis MeSufaeand 7 MRG0 Wilef aiddung, w@mmadd sroom
(o Chemistry of Carbon Compounds, Volumes 1-5 and Supplementals (Elsevier Science

Publishers, 1989); Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991); March’s

Advanced Organic Chemistry, (John Wiley and Sons, 4™ Edition); and Larock’s

Comprehensive Organic Transformations (VCH Publishers Inc., 1989). These schemes

25 are merely illustrative of some methods by which the compounds of this invention can be

synthesized, and various modifications to these schemes can be made and will be suggested

to one skilled in the art having referred to this disclosure.

The starting materials and the intermediates of the reaction may be isolated and
purified if desired using conventional techniques, including but not limited to filtration,
30  distillation, crystallization, chromatography, and the like. Such materials may be

characterized using conventional means, including physical constants and spectral data.

Unless specified to the contrary, the reactions described herein take place at
atmospheric pressure over a temperature range from about -78°C to about 150°C, more
preferably from about 0°C to about 125° C and most preferably at about room (or

35 ambient) temperature, e.g., about 20°C.



35 anbient) tenperature, e.g., about 20C. WD 03/029212 PCT/ EPO2/ 10557 -17
A person of ordinary skill in the art will have no difficulty, having
regard towhatozskel | and this disclosure, in determ ni ng FRCOVER0R/1635Nt hesi ze
conpounds of this invention. Scherres B, and C, describe nmethods to
prepare the conpounds of Formula I. eme A describes the synthesis of a
conpound of Formula | wherein Ais -S— or s CHZ- RLis nethyl; R4 is

%dnggﬁg ' s B3 Cr)) 1 égfg hllﬁnﬁhe%t%%%%@é? rha gjﬁ @ﬁi‘t‘h&@s%ll a?;)ve
(2) H St %’E)dﬁhlg FPEn CRETRS R OW§ t| on RS N

RS(O)1.2 HH (4) (3) Step 4 A--Ar RZ CH3 N RS(O)1_2 H (1) In Step 1, a
certain al kyktiimgan, B, med of ddseritaihathod) to prepare tire ddnippualdk yf Forprudd kr abl y
wherein Ris nethyl, can undergo a reductive al kylation to give certain
conpounds  of Sél%nE@AfHélcﬁbés?the smh@emraadomgduad@@mmdimf:reﬁoAmHSao( 1) are

comer CI a| | y ﬁl\fsilrrlle i hycf’iogen, R? is RS(0) 1. (R is alkyl); and R® and Ar are as defined
above.
2
R R®  HC—g
Step 1 0—CH,
Reductive I
RS NH, alkylation RS N CH,
(1) (2 H
Step 2 l Reduction
RZ R
Step 3
N\ gy e N—c,
N Oxidation RS H
RS(0);., H

(4) 3

X\
—Ar
R? A
N—ch,
N
RS(O). H

(T

In Step 1, a certain alkylthioaniline of Formula (1), wherein R is alkyl, preferably
wherein R is methyl, can undergo a reductive alkylation to give certain compounds of
10 Formula (2). In general, the compounds of Formula (1) are commercially available or can
be readily synthesized by those of ordinary skill in the art. For example, 3-methylsulfanyl-
aniline can be prepared following the procedures described in Goldkamp, A.H.; J. Org.
Chem ., 34, 6; (1969), 1780-1785.



be readily synthesized by those of ordinary skill in the art. For exanple,
3-net hyl sul fanyl - aniline can be prepared foll ow ng the procedures

descri bedwpr@h2dkanp, A H ; J. Og. Chem, 34, 6; (1969PCTEP8D1F85. WO
03/ 029212 PCT/ EP02/ 10557 -18 In Step_gg_a certain indole of Fornula (3)
wherein Ris alkyl, preferably wherein is methyl, can be prepared by
nmet hods known in the art. For exanple, 2-alkyl-6- alkylthioindoles can be

B har ed u “dﬁ{ ste 9“&%&5‘&1 SRRl rirapRufaqb) Ahkies § hau geedirps haanaibed in

87-99 (1975 5
In Step gnetlnyﬂbecan$ﬂpg¢mtﬁ§1byfmat heds kagwn E’cﬁbﬁéﬁng%‘?"amﬂl‘ﬁg(éﬂ)@% wher ((E‘I n R)I s
%L:E)ék o ftl%%ﬁﬂo](es‘éﬁ?ﬁ@pf&dﬁeﬁ%nﬂ@ﬁ féﬂhehw‘é&ﬁn@iﬁoﬁs}(fcﬂbm ﬁhbpfbcéd)mre?z;irrpl e
ovi oxj de
wher ei n Fbeﬁ%lbé‘iw Ey‘fg‘l?al?a?\efeéﬁ‘]agiuﬁ ISRM @ﬁ”ﬁﬂ é’”msﬁy ECRZ) g%l gée)ﬂ%lg)?or t he

reaction are al cohols (such as nethanol and ethanol) or hal ogenated
sol vents (suthSas 3ditehbRgoomt dfanertamhioorsiuod wf Forfhela $3) whetrindsisaivkor nul a

10 (4) P\éﬁb rtahlgztwrg{ l éa}rrl Y GORUET L84 b 81&543:9 Wiy fb? %tgé Necssd fOXeRE TMtoI S

appr eci a Seco (0) 4| 1 on_nmay

or ne ab @rlo pOII’ltS
in Schemprovidsa malgoxt;@ qrequlf@m,fcpftﬁorrrwc?e(‘iéwh@f@a Ralﬁ ghkegly preterabligRas methyl
certain tgﬁglf(l)l'vé}ﬁpfo? 11 ref@Ignia afcf}})@ls (/\ﬁl@lﬁ &d MetRahsl anldkeythanoproef er abl y

mhereln can he co Ied ner mul a
Ar SH by %%P?%@d Sol‘fﬁnfsr{s‘éc 35 axPénT Orgh)cfﬁ’r} gl%ﬁe%?gff??ﬁ roff};so(r)m}1 Spanol ,
[ g t hey pr(t@ﬁ&apae @i’fmﬁﬂlféoﬁ@rﬂadﬁdt}d;gcotrﬂ&eﬁ)mmlmmmtfdnaf IFrsrappteal}a(ed)thwm lrselor_\'O Ais
-5-: or it canh a in
the’ preséfeﬁ,oél %n%y%e@eéog&eii aél%élgﬁglégsﬁ n%]:s:}lljec gﬂ%g ﬂl‘d;L ybgfr&t“n%d% ane,

fol | owed thyskillegladrtieamt Wi th triethylsilane to provide the conpound of
Formula (I) wherein Ais -CHZ- 20 Schene B describes the synthesis of a

conpound of EH@%J % ce ﬁlf(ghyﬁn'déle - Forrafd 4)Rwhe1%2n R RBalR Goréferabiye
e

CHERT A Nt s ok o S

15 in a suitable solvent, such as hexafluoroisopropanol, in the presence of PIFA to provide
the compound of Formula (I) wherein A is -S-; or it can be treated with a benzaldehyde of
general formula ArCHO in the presence of TMS-OTI in a suitable solvent, such as

dichloromethane, followed by treatment with triethylsilane to provide the compound of
Formula (I) wherein A is -CH,-. '

20 Scheme B describes the synthesis of a compound of Formula I wherein A is -O-, and

RL R R? and Ar are as defined above.
R2 R2 OAr
Ar
+ AN -
R HNH2 O R? R3 H

An indole of Formula (I) may be synthesized from certain compounds of Formula
(5) and Formula (6) by methods known in the art. For example 2,3-diphenyl-1H-indole

25 can be prepared following the procedures described in Baccolin, G.; et al.; J Chem Soc,
Chem Commun, 1981, 11, 563.

Scheme C describes the synthesis of a compound of Formula I wherein A is -5- or -
CH,-, R is -CN or -C(O)NR'R®, R? is RS(O);. (R is alkyl), and R and Ar are as defined

above.



(5) and Formula (6) by methods known in the art. For exanple

2, 3-di phenyl -1 Hindole 25 can be prepared follow ng the procedures

descri bedwpn3Bzeenl in, G; et al.; J Chem Soc, Chem ComaI/EP98105511, 563.

Scheme C describes the synthesis of a (igrrpound of Formula | wherein Ais

-S- or - CH2-, RLis -CNor -CCONR4AR5;"R3 is RS(O1_2 (Ris alkyl), and R2

and Ar are as defined above. WO 03/029212 PCT/EP02/10557 -19 OO CH3 O

Rz 0/ RaH+ Step 1 "CH3 N~ N RS+ NRS1I+(7) (8 \\ ° (9) i Nj
N RRI O | O Step N(®CH3 NOCH3 RS HRS(Q12 H (10)

(11) R2 A Ar KOO Step # Step 2 N O - N 3_RS(OIL. 2cH
RS(O) 1.2 H (12) =} ONRERG) R2 A -HPistep 6 o” 7

N \
N
RS " :\ RS “
0] ( N @ N
N
R2 R?
o) o)
Step 2
= AL A
N O—CH N O—CH
RS H 3 RS(O)1_2 H 3
(10) (11)
_ —A
R2 A Ar R2 A r
o) O
Step 4 N\ Step 5 AN
._ﬁ )
N O—CH N NH
RS(0),, H 3 RS(0),., H 2
(12) I ( R*=C(O)NRSRS)
R2 A/Al'
Step 6
—_— \
CN
N
RS(0),., H
I (R3=CN)

In Step 1, a certain alkylthiobenzaldehyde, of Formula (7), can undergo a
condensation with an azido-acetic acid ester of Formula (8), to form a certain compound
of Formula (9). In general, the compounds of Formula (7) are commercially available or

5  can be readily synthesized by those of ordinary skill in the art. For example, 4-mercapto-
benzaldehyde can be prepared following the procedures described in Arnould, J. C;etal;
Tetrahedron Lett., 1996, 37(26), 4523-4524. In general the compounds of Formula (8) are
commercially available or can be readily synthesized by those of ordinary skill in the art.
For example 2-azido-propionic acid ethyl ester can be prepared by following the process

10 described in Thomas, A. S.; et al.; ] Org Chem, 1993, 58(22), 5886-5888.

In Step 2, an indole of Formula (10) can be prepared from a certain compound of
Formula (9) by methods known in the art. For example 7-Bromo-4-methoxy-1H-indole-
2-carboxylic acid methyl ester can be prepared following the procedures described in
Semerth, S.; et al.; J. Heterocycl. Chem., 1981, 18, 1373-1377.



NRS(O12H | (R3=CN) In Step 1, a certain al kylthiobenzal dehyde, of
Formula (7), can undergo a condensation with an azi do-acetic acid ester of
Formul a (8P,03022idrm a certain conpound of Formula (9). PeTgPORIEE? the
conpounds of Fornula (7) are commerci a%y avai lable or 5 can be readily
synt hesi zed by those of ordinary skill™in the art. For exanple, 4-nercapto-
benzal dehyde can be prepared follow ng the procedures described in Arnoul d,

J. C. et al Irf:%tfﬁgi tga?glgr Oorlllglb?tatcerta&lgc%ﬁ‘[plo‘ﬁzé %ﬁ*’? nﬁﬁ?g’\sﬂﬂ%elﬁﬁlgﬁﬂlﬁr al the

conpounds of e or_ can be E:Jerg
synt hesi pederbllywhesen Bfis metliyvhary bs ki lzeiiwl‘thrf@f example M P %;9?%? to
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can be

In Step 6, a certain amid of Formula (I) can be converted to a certain indolenitrile of
20 Formula (I) by methods known in the art.

The compounds of the invention are inhibitors of prostaglandin G/H Synthase I and
II (COX-I and COX-II), especially COX-II, in vitro, and as such are expected to possess
both anti-inflammatory and analgesic properties in vivo. See, for example, Goodman and
Gilmans’s “The Pharmacological Basis of Therapeutics”, Ninth Edition, McGraw Hill, New

25  York, 1996, Chapter 27. The compounds, and compositions containing them, are
therefore useful as anti-inflammatory and analgesic agents in mammals, especially
humans. They find utility in the treatment of fever, inflammation, and pain caused by
conditions such as theumatic fever, symptoms associated with influenza or other viral
infections, low back and neck pain, dysmenorrhoea, headache, dental pain, sprains,

30  strains, sports injuries, bursitis, tendonitis, myositis, synovitis, arthritis (rheumatoid
arthritis and osteoarthritis), gout, ankylosing spondylitis, burns, or injuries. They maybe
used to inhibit prostanoid-induced smooth muscle contractions (e.g., in the treatment of
dysmenorrhoea, premature labor, and asthma) and to treat autoimmune disorders (such

as systemic lupus erythematosus and type I diabetes).



15 Formula (12) wherein Ais -CH2-. In Step 5, a certain carboxylic acid of
Formula (12) can undergo an amdation to give a certain conpound of
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20 also be assayed by in vivo assays such as the Rat Carrageenan Paw and Rat Air-Pouch
assays, as described in more detail in Examples 11 and 12 The analgesic activity of the

compounds of this invention may be assayed by in vivo assays such as the Randall-Selitto
assay and the rat arthritis pain model, as described in Example 13.

In general, the compounds of this invention will be administered in a therapeutically
25  effective amount by any of the accepted modes of administration for agents that serve
similar utilities. The actual amount of the compound of this invention, i.e., the active
ingredient, will depend upon numerous factors such as the severity of the disease to be
treated, the age and relative health of the subject, the potency of the compound used, the

route and form of administration, and other factors.

30 Therapeutically effective amounts of compounds of Formula I may range from
approximately 0.005-10 mg per kilogram body weight of the recipient per day; preferably
about 0.05-1 mg/kg/day. Thus, for administration to a 70 kg person, the dosage range
would preferably be about 3.5 mg to 400 mg per day.

In general, compounds of this invention will be administered as pharmaceutical

35 compositions by any one of the following routes: oral, systemic (e.g., transdermal,
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prostaglandin GH synthase, has been shown to inhibit the cognitive
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tablets, pills, capsules, sem solids, powders, 5 sustained release
fornul ati ons Tlmﬂompqsﬁ@nsgm@érrmse%@f i gqnerabet CO&‘&P%’@I@%OHPU]QEW ot her

20 combination with at least one pharmaceutically acceptable excipient. Acceptable excipients
are non-toxic, aid administration, and do not adversely affect the therapeutic benefit of the
compound of Formula I. Such excipient may be any solid, liquid, semi-solid or, in the case

of an aerosol composition, gaseous excipient that is generally available to one of skill in the

art.

25 Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate,
glycerol monostearate, sodium chloride, dried skim milk and the like. Liquid and
semisolid excipients may be selected from glycerol, propylene glycol, water, ethanol, and
various oils, including those of petroleum, animal, vegetable or synthetic origin, e.g.,

30 peanut oil, soybean oil, mineral oil, sesame oil, etc. Preferred liquid carriers, particularly

for injectable solutions, include water, saline, aqueous dextrose, and glycols.

Compressed gases may be used to disperse a compound of this invention in aerosol

form. Inert gases suitable for this purpose are nitrogen, carbon dioxide, etc.



appropriate conpositions. The choice of fornul ati on depends on vari ous
factors such as the node of drug admnistration (e.g., for oral

adm ni st reDioa292ior mul ations in the formof tablets, pill #COEPOIDHBSUI es are
preferred) and the bioavailability of de drug substance Recently, 10
pharmaceutical fornul ati ons have been vel oped especially for drugs that
show poor bioavailability based upon the principle that bioavailability
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Such excipaamecetial fermagtien ogtaippg gicgmps areldﬁscflll?g thse of an
aerosqh comR@H 1.ion, gaseous excipient that is generally available to one
of skill in the art . 25 Solid pharmaceutical excipients include starch,
cellul ose, talc, glucose, |actose, KUK , gelatin, malt, rice, flour,
chal k, silica gel, magnesium stear al‘ie—s%ﬁum stearate, glycerol

nonost ear ate, sodi um chloride, driedggki ilk and the like. Liquid and
sem sol i d excipients maybe sel ected ' ycerol, propylene glycol, water,
ethanol, and various oils, i ncI udl ng those of petrol eum_animal, vegetable
or synt hetl c ori 3 6-niethaneswfonsh2-mpethylyd Hdndgle o |, sesame
oil, etc. Preferred i qU| d carri ers particularly for injectable

sol uti ons, include water, saline, aqueous glextrose, and glycols. Conpressed
gases rraybe used to disperse a conmpoy d Q nvention in aerosol form
I nert gases suitable for this purp 0gRN, carbon di oxide, etc. WO
03/ 029212 PCT/ EPO2/ 10557 -23 h cHiffar feceut i cal exci pi ents and
their formul ations are descryjoed \in “Rem'ngton's Pharmaceutical Sciences,
edited by E W Martin (Mack 3Pubb shi ng Conpany,

15 Step Lt

Preparation of 2-methyl-6-methylsulfanyl-indole-1-carboxylic acid tert-butyl ester

2-Methyl-6-methylthioindole (13.9 g) prepared according to Allais A. et al. Eur. J.
Med. Chem. - Chim. Ther. (1975), 10(2), 187-99, was dissolved in CHzCN (150 ml)
followed by the addition of (BOC),0O (18 g) with 480 mg DMAP. After 5 hours the
20 mixture was evaporated to dryness and the resulting 2-methyl-6-methylsulfanyl-indole-1-

carboxylic acid tert-butyl ester was purified by chromatography over silica gel.

Step 2:

Preparation of 6-methanesulfonyl-2-methyl-indole-1-carboxylic acid tert-butyl ester

The product of step 1 (20.3 g) was treated with 135 g OXONE™ in 300 ml 1:1
25 MeOH/water for 2 hours. The mixture was partitioned between methylene chloride and
water, the organic layer was separated, washed, dried, and evaporated to dryness to yield
6-methanesulfonyl-2-methyl-indole-1-carboxylic acid tert-butyl ester (16 g) as a solid.

Step 3:



18th ed., 1990). The level of the conmpound in a fornmulation can vary within
the full range enployed 5 by those skilled in the art. Typically, the

f or mul at | w0 asiokd212ont ai n, on a wei ght percent (wt% basi CTERMIE50OUt
0.01-99.99 Mm% of a corrpound of Forrrula2 V based on the total formnulation,
wi th the bal ance being one or nore sui tébl e pharmaceuti cal excipients.
Preferably the corrpound is present at a level of about 1-80 wt%

o ont ai ni ng a conpound of
XAVPLES Exanple 1 3-
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Eur . im  The (1975), 10(2), 187-99, was dissolved in
CH3CN %15?0HWFI)Y 1?12};@8%6@&%63}”%1%‘[ addi tion of (BOC)20 (18 g) with 480 ng
DVAP. After 5 hours the 20 m xture was evaporated to dryness and the

resul ti ngstep 4ret hyl - 6- net hyl sul f anyl -i ndol e-1- carboxylic acid tert-butyl
ester was purified by chromat ography over silica gel. Step 2: Preparation
of 6- net hampsatiérooyd«2-flwetdrphenyiadbeyl ethanxgstiifonydd-nhethwt-1 Hndgle est er

The product of step 1 (20.3 g) was treated with 135 g OXONETM in 300 m 1:1
25 MeOH wat erA sa@ntign hf)@nnsetharrweulﬁwt arectidsl hdrdale (WHeasHepmebninfenhyf ene

chloride l?é}gﬂu is6 10 H@l @Jsgﬁéa'téa Wity £ubEsth DR A( L thmM sMeehed By i €d, and
evapor at ed to yi

6- et Hane%flﬁillltt%h?‘%/ fAn(ét H 0f>n%16éiark olergd eqlrtian ¥as gfirred for BOMMUESt or (16 g)
as a sol i llowsl BPpAtitEI}HBIQATRORCIAERQRS 10bf  catiotdby TLC (2:1

hexane/EtOAc) afforded 145 mg of 3-(4-fluoro-phenylsulfanyl)-6-methanesulfonyl-2-
methyl-1H-indole, 101, MS: 336 ([M+H]").

Similarly, following the procedure described above in Step 4, but replacing
15 4-fluorothiophenol with the appropriately substituted thiophenol the additional

compounds of Formula I wherein A is -S-, were prepared:

6-methanesulfonyl-3-(4-methoxy-phenylsulfanyl)-2-methyl-1H-indole, 102, MS:
348 (IM+H]™);

3-(4-chloro-phenylsulfanyl)-6-methanesulfonyl-2-methyl-1H-indole, 103, MS: 353
20 ([M+H]);

3-(2,4-difluoro-phenylsulfanyl)-6-methanesulfonyl-2-methyl-1H-indole, 104, MS:
354 (IM+H]™"); and

3-(2-chloro-4-fluoro-phenylsulfanyl)-6-methanesulfonyl-2-methyl-1H-indole, 105
MS: 371 ([M+H]").

25 Oxidation of 3-(4-fluoro-phenylsulfanyl)-6-methanesulfonyl-2-methyl-1H-indole,
101 with one equivalent of Oxone™, yielded 3-(4-Fluoro-benzenesulfinyl)-6-
methanesulfonyl-2-methyl-1H-indole 106, MS: 352 ([M+H]™)

Example 2
3-(4-Bromo-benzyl)-6-methanesulfonyl-2-methyl-1H-indole




Preparation of 6-mnmethanesul fonyl -2-nethyl-1Hindol e The above product of
step 2 was dissolved in 100 mMl nethylene chloride and treated wth 12 ni
TFA. Aft ewogBioening overni ght, the vol atiles were renpbvedPaemEPoiedspT oduct
crystallized from10:1 net hyl ene chlori,de/ MeOH. In this way 8.0 g of

6- met hanesul fonyl - 5 2-net hyl - 1H—|ndolg was obtained. Step 4: Preparation
of 3-(4-fluoro-phenyl sul fanyl)-6-nmet hanesul f onyl - 2-net hyl - 1H- i ndol e A

sol uti on of 6-nethanesul fonyl -2-nethyl -1H i ndol 207 mg, 1 mmol) in 6 m
of hexafl uoroi sopropanol was treated with A t hi ophenol (2 mmol)
followed by 1o addition of PIFA{1. ¥ k—gpl ored sol ution was
stirred for 30 m nutes followed\ ~Het ween Et OAc and wat er.
Purification by TLC (2:1 he 3 145 ng of

3- (4-fl uoro- phenyl sul fanyl ) - 6-'net Kanesul f onyl - 2- net hyl - 14 i ndol e, 101, ME:
336 ([MtH] +). Simlarly, follow ng the procedure described above in Step 4,
but replacing 15 4-fl uorothiophenol with the appropriately substituted

t hi ophenol t hescutdon pbhratethassgbunytia-modthdokindele (Renh Arepated as s- | were
prepar ed: deSfr%bed in Eéaxzdﬁle 1 Stﬁ% 3,in9 ml CH,Cl, was treated with p-bromobenzaldeh de

6- net hanesu yl sul f any net Hin 102, WME:
348 ([ |\/|+H]1@9 mg) and 0.2 ml TMS- OT¥ gfter cooling to 0 C )0 26 ml fjﬁﬁﬂgl was agc?ed The

2524 ggl O tRInas! ssivet 36140 mbrutes foBG ey RtitiodingBtivyden EtOAnsiod wated 03, MS:

3-(2, 4- du#"ll efl&}iﬂaBolbhéFF}Fs@i]fWVE@%tgﬁ%%@QdP$ 8%%4 Erom{) RPLT ndol e, 104,
MS: 354 fretifidsh)fongdrtimethyl-1H-indole 201, MS: 379 ({ IM+H]"
3-(2-chl oro-4-fluoro-phenyl sul fanyl) - 6- nethanesulfonyl 2- met hyl - 1H i ndol e,

105, Ms: 37 g%lgnl[%lylyhgﬂ P#lovvl%g tﬁ%(fn%@&hﬂg dQSchf?ed above, but replacm

3-(4-fl uoro- 6- met hanesu ony - 2- et Qﬁ éF %e, 1101 with
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met hang Suwrﬂgﬁdndg ofBbMla T henaohas 1@5ywé\{§pr6§52ed(_[ MtH] +) Exarrpl e 2 3-
(4-Brono-b - 6- net hanesul fonyl - 2-net hyl -1 Hindole WO 03/029212

PCT/ EPO2/ 102 %Zuoro %enzyl) 6-methanesulfonyl-2-methyl-1H-indole 202, MS: 318 (IM+H]);

3-(3-Fluoro-benzyl)-6-methanesulfonyl-2-methyl-1H-indole 203, MS: 318 (IM+H]);
6-Methanesulfonyl-3-(4-methoxy-benzyl)-2-methyl-1H-indole 204, MS: 318 (IM+H]);

6-Methanesulfonyl-2-methyl-3-naphthalen-2-ylmethyl-1H-indole 205, MS: 350
15 ([M+H]);

6-Methanesulfonyl-2-methyl-3-(4-methyl-benzyl)-1H-indole 206, MS: 314 (IM+H]);

6-Methanesulfonyl-2-methyl-3-(4-trifluoromethyl-benzyl)-1H-indole; 207, MS: 368
(IM+H]™);

3-(2,4-Difluoro-benzyl)-6-methanesulfonyl-2-methyl-1H-indole 208, MS: 336 (IM+H]™);

20  6-Methanesulfonyl-2-methyl-3-(4-methylsulfanyl-benzyl)-1H-indole 209, MS: 346
(IM+H]™);

6-Methanesulfonyl-3-(4-methoxy-naphthalen-1-ylmethyl)-2-methyl-1H-indole 210, MS:
380 ([M+H]™);

3-(2-Chloro-benzyl)-6-methanesulfonyl-2-methyl-1H-indole 211, MS: 335 (IM+H]);

25  3-(4-Chloro-benzyl)-6-methanesulfonyl-2-methyl-1H-indole 212, MS: 335 (IM+H]");

and



Br OS\ I MH3C ON 3 A solution of 6-nethanesul fonyl-2-nethyl-1Hi ndole
(112 ng), prepared as described in Exanple 1 Step 3, in 9 mM CH2O 2 was
treat ed vwohsp221onobenzal dehyde (100 ng) and 0.2 m TNVSPOTEPOZIAS6T
cooling to 0 C, 0.26 ml of Et3SiH was gdded. The 5 solution was stirred for
30 minutes followed by partitioning befween Et OAc and water. Purification
by TLC (2:1 hexane/ Et QAc) gave 130 ng of 3-(4-brono-benzyl)-6-

nmet hanes I rly,

fol | owi né &E@Xﬁ?s&fggﬂb% }@r | % Jgil%ﬂ%%él’efo beﬁ?@pﬁ%%mbésﬁgg]r?ggenzal dehyde
with the (BdpHopri ately substituted benzal dehyde, the additional 10
conpounds of Formula | wherein Ais -C wer e prepared:

3- (4- Fl uor o- benzyl) - 6- et hanesulfonﬁlx_lmﬂ@é hyl - 1Hi ndol e 202, Ms: 318

(LM (0 MH%& RS Da0RY 1efinyTES RaResbURTA 2r RIS < dbohidel € 203,

6- Met hanesul fonyl 3-(4- net hoxy- benzyl)-2-net hyl - 1H i ndol e 204, MsS: 318
([MtH] +);  6- Met hanesul f onyl - 2- et hyl - 3- napht hal en- 2-yl net hyl - 1Hi ndol e
205, Ms: 350 15 ([ MtH +);

6- Met hanesul f onyl - 2- net hyl - 3- (4- net hyl - besnz
([ MtH] +) ;

6- Met hanesul f onyl - 2- net hyl - 3- (4-
368 ([M+H +); 3-(2,4-Difluagro-b
208, Ms: 336 (] M+H] +); 20 O
6- Met hanesul f onyl - 2- net hyI 3- ,(SQ\
346 ([ MHH| +); H,C

6- Met hanesul f onyl - 3- (4- net hoxy- napht hal en- 1-yl met hyl ) - 2-met hyl - 1H-i ndol e
210, Ms: Stgﬁg ([ MEH] +) ;

3-(2-Chl or )enzyl ) - 6- net hanesul f onyl - 2- net hyl - 1H-i ndol e 211, Ms: 335
ﬁ/[SMH;] +) ’(%reé%Fég}r( éfg&r@%ﬁi%%}’d-ﬁfeﬁfaﬁ%l@ﬁ%ﬁm]?ﬂégg¥| - 2‘229'[ hyl - 1Hi ndol e 212,
6- Met hanesul fsyaydm%w@ghwhs Ssdotvedes Byt SUMeOTY hndesalyd o -126-Cn domict @Dt MS:

378 (IMHL methyl diazoacetate (83.2 g), 4-thiomethylbenzaldehyde, and 30 m! MeOH was added

10 dropwise over 45 min. After stirring 3 hours at —20 °C the mixture was kept at 0 °Cin the

N irl._dol e 206, Ms: 314

oonmet hyt="benzyl ) - 1H i ndol e; 207, ME:
) - et hanesul f onyl - 2- net hyl - 1H-i ndol e

~N

met"hyl SN| fanyl - benzyl ) - 1Hi ndol e 209, I\/IS

refrigerator for two days. The material was partitioned between EtOAc and water to
remove a large quantity of solid polymer. After drying and solvent removal the crude
azidoester was dissolved in 700 ml toluene and refluxed for 3 hours. The solvent was
removed and the resulting 2-carbomethoxy-6-methylthioindole was purified by flash

15 chromatography. The product was then dissolved in 200 ml MeOH and 100 ml THE.
OXONE™ (3 eq) in 100 ml water was added and the reaction was stirred for 2 hours at
room temperature. The mixture was partitioned between CH,Cl, and water. The product,
2-carbomethoxy-6-methanesulfonylindole, was obtained as a white solid upon

evaporation of the organic phase (16.0 g).

20 Step 2

Preparation of 3-(2,4-difluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-

carboxvlic acid methvl ester

A solution of 2-carbomethoxy-6-methanesulfonylindole (750 mg, 2.8 mmol), in 10
ml hexafluoroisopropanol was treated with 2,4-difluorothiophenol (7.5 mmol) followed
25 by addition of PIFA (5.6 mmol). The dark colored solution was stirred overnight then
partitioned between methylene chloride and water. After concentration of the methylene
chloride layer to 20 ml the product was precipitated by addition of 30 ml hexane. An 88 %



Exanple 3 3- (2,4-Difluoro-phenyl sul fanyl)-6-net hanesul f onyl -

H i ndol e- 2-carbonitrile F SFO / ~ S NN 5 H3CO Step 1: Preparation
of 2-car bwowBlzey? 6- met hanesul f onyl i ndol e Sodi um (16. 6 g) PaagEPdt/s56T ved in
600 mM MeOH and cooled to -20 C. A m X mWre of nmethyl diazoacetate (83.2
g), 4-thionethyl benzal dehyde, and 30 MeOH was added 1o dropw se over 45
mn. After stirring 3 hours at -20 C the mxture was kept at 0 Cin the
refriger 0 r L c and
et er 't NLefsEo L oA Spheﬁﬂgflf@ D B L R T

sol vent mﬁb}(la&PteltWéS@Tt@me azi doester was dissolved in 700 nl tol uene and
refluxed for 3 hours. The solvent was renoved and the resulting

2-car bon%rtgfg@gy- 6- met hyl t hi oi ndol e was purified by flash 15 chromat ogr aphy.
The product was then dissolved in 200 M MeOH and 100 mi THE OXONETM (3
eq) in 10Qeguratiat &13-1Rs-detides-pheglliulanylpaschbihansvatfosyli ¥H-esddlel- 2 hours at

room t enper at ;ire . The, rgxture was partitioned between CH2C12 and water. The
product, SaLpo y- 6- met hanesul fonyl i ndol e, was obtained as a white

solid upon evaporation of the organic phase (16.0 g). 20 Step 2:
Preparation

3-(2,4-difl ug[thPﬁﬂ%‘hR}Fr&m FEn g s glirred for, 36 boprs oy lthf4 1e Qe mi Ll boxyl i ¢
aci d net hydteréﬁﬁ‘ér The sokturé was pHrtidonsartstmesnFsRpc @nd@NqHﬁémbrt@whq @46t e (750

ng, 2.8 I I Rhloride,

200 i £1 (o hicBadka) (152 S s UK 2110 Mm%ﬁ%@fﬁf* pelloride,

mol ) . dedmwdwﬂb@ é@ m opcelyh fé#rwée@n&awl‘a%ﬂm@%}&%t& JP Trcw)e‘#? AHERG 4heol
bﬁlt vvqu rlfau%( he %}ﬁ o@ngtiﬁ cﬁ@ﬁan\gataeaddem AGter &Q@ﬁ@mt}ro’ﬁm thie rmi(tdrh@'a.ﬂ?t hyl Eﬂ ne
C oride | ayer e pro e

hexane. AfF %O%da‘ﬁt‘@??fld%?ﬁl ﬁéﬁ’@%ﬁ‘b‘%cﬁg é/uc Iwc?¥ 8t ek bPPLCs #

3- (2, 4- difeOBY @epiyimy khlokidanyThe Geldrof héihésliflianyphebsulfdol)es-2- car boxyl i ¢
aci d

methanesulfonyl-1H-indole-2-carboxylic acid amide was 427 mg.

Step 4:

15 Preparation of The 3-(2,4-difluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-

carbonitrile

The amide, of step 3, (250 mg) was dissolved in 8 ml dioxane and treated with TFA-
anhydride (0.28 ml) and pyridine (0.4 ml). After 6 hours the reaction was concentrated
and purified by TLC (3 % MeOH/methylene chloride). The 3-(2,4-difluoro-

20 phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carbonitrile 301 (220 mg) was obtained
as a solid, MS: 365 ([M+H]™). '

Similarly, following the procedure described above in step 2, but replacing 2,4-
difluorothiophenol with the appropriate substituted thiophenol the additional compounds

of Formula I wherein A is -S-, were prepared:

25  3-(4-Fluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carbonitrile, 302, MS: 347
(IM+H]);

6-Methanesulfonyl-3-p-tolylsulfanyl-1H-indole-2-carbonitrile, 303, MS: 343 (IM+H]™);

6-Methanesulfonyl-3-(4-methoxy-phenylsulfanyl)-1H-indole-2-carbonitrile, 304, MS: 365
(IM+H]");



met hyl ester was obtained. Step 3: Preparation of

3-(2, 4-di fl uor o- phenyl sul f anyl ) - 6- net hanesul fonyl - 1Hi ndol e-2- 5 carboxylic
acid am dwoTh@2pinduct fromstep 2 was stirred for 36 houPSTHEHPIN10555 eq
LiOHin 12 m 1:1 water/THF. The m Xt e was partitioned between Et OAc and
2N HC to obtain the crude acid. This material (452 ng) was dissolved in 8
m benzene and 3 m nethylene chloride, and treated wth 0.16 nm oxalyl

chlori de ?Kﬁj g?llcﬁ‘@t eh lisﬁlf U@—Tm anEifond-§ Blindble A tRTorifkild B0BAURS36410
0. 5M NH3 After stifring 3 hours the M Xture was

partiti onéd Ween wat er and nmet hyl ene chloride. The product was purified
by TLC (5 % IVEO—V nmet hyl ene chloride). The yield of

3- (2, 4- di $l(20htorehe mekisadyt sk lulmylyed-hrttesedd oyl : HHndsldot @rbbmtatigoxyl i

acid am d ep 4: 15 Preparation of The
3-(2, 4- dqu-}Q—u o%‘ﬁ@%@ﬁ)f anyl ) - 6- met hanesul fonyl - 1Hi ndol e-2- carbonitrile
The am de, of step 3, (250 ng) was dissolved in 8 nl dioxane and treated

W th TBA- 3ém@ﬁtmoetd1e@®1s218arryﬂ))6-amhwsulf¢mwe1H0ndohq+2ycarh@mmle B0RMSs3Gdhe
reaction mm@gcent rated and purified by TLC (3 % MeOH net hyl ene
chl ori de) he (2,4-difluoro 20

phenyl sul f | ) - 6- et anes faonyl i nd ar bo ile 3 0 ng) was
obt ai ned 3 2%¥ hiozgt4-gpet FLQ{’GBYIE‘[IW ﬁ)'me%iaﬁfsl Ppyl-1 dP ‘szrféq%%tr%i’ocedure
descri bed3gghpise srn([ai€H]2; but replacing 2,4- difluorothiophenol with the
appropriate substituted thi ophenol the addi tional conmpounds of Formula I

wher ei n ed: 25

5 CaFl ot 6@&&}%@%%2% RS e A s syt LHrnd s ol a0 M o
302, M8 3UA[MAHIY +) ;

6- Met hanesul fonyl - 3-p-tol yl sul fanyl - 1H i ndol e-2-carbonitrile, 303, M5 343

([MH +) 5 6. Methanesulfonyl 3-(4-ethoxy-benz 1) 1H-indole-2-carbonitrile, 311, MS: 373
6- Met hanesul f [1,% - -rrethox pheysufany)-lH-lndol_Z carbonitrile,
[ MtH] +)

304, Ms: WO 03/ 029212 PCT/ EP02/ 10557 -28
3-(2-Chl oro- phenyl sul f anyl ) - 6- net hanesul f onyl - 1H i ndol e- 2-carbonitrile,
305, MS: 364 SipliMtyl fo)lowing the procedure described above in Step 2, but replacing 2,4~

difluorothiophenol with the appropriate substituted thiophenol, and omitting Step 4 the

15 additional compounds of Formula I wherein A is -S-, were prepared:

3-(2-Chloro-4-methoxy-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid
amide, 315, MS: 412 ([M+H]");

3-(2-Chloro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid amide, 316
MS: 382 ([M+H]™);

20 6-Methanesulfonyl-3-(4-methoxy-phenylsulfanyl)-1H-indole-2-carboxylic acid amide,
317, MS: 377 (IM+H]);

3-(2,4-Difluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid amide,
318, MS: 383 ([M+H]™);

3-(4-Fluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid amide, 319,
25  MS: 382 ([M+H]"); and

6-Methanesulfonyl-3-p-tolylsulfanyl-1H-indole-2-carboxylic acid amide, 320, MS: 382
([M+H]™).

Similarly, following the procedure described above in Step 2, but replacing 2,4-
difluorothiophenol with the appropriate substituted thiophenol followed by alkylation of



3- (2-Chl oro-4-net hoxy- phenyl sul f anyl )

- 6- net hanesul f onyl - 1H i ndol e-2-carbonitrile, 306, Ms: 394 ([MtH +); 5

3- (4- Chl onwe shespab sul f anyl ) - 6- net hanesul f onyl - 1H i ndol e- 2-rcarirIRil03s7 | e,

307, Ms: 364 ([M+H +); 3 - (2-Fluoro-4-nethoxy-phenyl sul fanyl)

- 6- net hanesul fonyl - 1Hi ndol e- 2-carbonitTile, 308, Ms: 377 ([ MH +);

3-(2, 4- Di fl uoro benzenesul finyl)-6-net hanesul fonyl - 1Hi ndol e- 2-carbonitrile

, 309, o

5- et hanaBbPPOI T TLNRS 2T Basthss oot dages Slled in e et the addifional o
373 ([Mrdd}npb)unssanmm@aIWbEﬂeMtﬁg- -h‘éel]grpmd%ﬂ’e descri bed above in Step
2, but replacing 2,4- difluorothiophenol with the appropriate substituted

thi ophenoj_(5, Mﬂwotﬁhé}ﬂlsaf@r@lﬂemanﬂeaﬂﬁ;ﬂm t FomableCRERBYRts a6l Formul a |

wherein Is -S-, _were pre

3-(2-¢chl &%Yla%a%leW%ﬁéﬁgﬁ%H%aa?nyl) 6- met hanesul f onyl - 1H i ndol e- 2- car boxy
lic acid amde, 315, Ms: 412 ([ MtH +);

3- (2- Chl ;3-¢2, pﬂﬁﬂybmbﬁaryish)fa@l)m{rﬂmhmuhlfmyyIlHlﬂﬁdbhelblcabQX}dialabidxyI ic acid

i de, 316
(fijImME\tehaneg?ﬁrf)g}{naﬁm (igwgﬂh%)g[%%élwl sul fanyl)-1Hi ndol e- 2-carboxylic acid
d 317, Ms:. 377
gm( 2e4 Di 3- |(zjéflbﬂpmph@wlsEwawl>y66nqﬁbm¢atﬁéwhiblnylld0k#-mbemwzméar boxyl i c

aci d ami dﬁmet%mdlys.’ﬂﬁ% MM*[MF'H * ] ] ]
3- (4- Fl uor o- phienyl surtanyl) - 6- net hanesul fonyl - 1H i ndol e- 2-carboxylic acid

am de, 319,

6- Met hanesi %MPO%" BETIB’ %‘M‘Ql}’éﬁwaﬂW?lm} P%l“éig}eb%iﬁb%yhﬁcalag ani de, 320,
MB: 383 dlE:My}a{}m)ie,iS_lgm/ﬂSam%/([ Ifewi ng t he procedure described above in
Step 2, but replacing 2,4- difluorothiophenol with the appropriate

substi t ut 12

PCT/ EPOZ/%g%%gﬁﬁng(p? herty?glﬁ M‘ﬁ}j t citﬁégﬁ%lz&gpggogld}?g Qngélﬁég}é&k%ﬁgm to those
skilled IWOPW@Had%,_ﬁ,I‘MSa@él({Md ; conpounds of Fornmula | wherein Ais
-S-, were prepared:

3- (2 4- Di §JparoiRBELpheIfdANT1)-6 EnéRiRangEsH-enitdoldb icadokgic2c@ar boxyl i ¢

acid methylamide, 326, MS: 397 ([M+H]");

15 3-(2,4-Difluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid
ethylamide, 327, MS: 411 (IM+H]);

3-(2-Fluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid
isopropylamide, 328, MS: 366 ([M+H]");

3-(2-Fluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid butylamide,
20 329, MS: 420 ([M+H]");

3-(2-Fluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid ethylamide,
330, MS: 393 ([M+H]");

3-(2-Fluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid
propylamide, 331, MS: 407 ([M+H]™");

25  3-(2-Chloro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid
isopropylamide, 332, MS: 407 ([M+H]);

3-(2-Chloro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid butylamide,
333, MS: 438 ([M+H]");



butyl am de, 321, Ms: 439 ([MtH +); 5

3-(2,4-Di fluoro-phenyl sul fanyl ) -6-net hanesul fonyl - 1Hi ndol e- 2- car boxyl i c
acid isomoopykgarede, 322, MS: 425 ([ MtH +); PCT/EP02/10557
3-(2,4-Difluoro-phenyl sul fanyl )-6-nmeth sul fonyl - 1Hi ndol e- 2- car boxyl i c
acid dinethylamde, 323, MS: 411 ([MtH#);

3-(2,4-Difl uoro phenyl sul fanyl ) - 6- net hanesul f onyl - 1H i ndol e- 2- car boxyl i c

acid 10 d S id ethylamid
3-(2, 4- D?I uor o- ph n;ﬂyﬁ% JMB?m ar{eg‘%ﬁc}fﬂgg ‘8ﬁ§ezlﬁir}’% CaCI < :Xrané&{? [
acid prop3s i dd0 (Bds! I\)B: 425 ([ MrH] +) ;

3-(2,4-Difluoro- phenyl sul fanyl ) - 6- net hanesul f onyl - 1H i ndol e- 2- car boxyl i c

acid nethybarHlge- B&@’lsul‘f&ylﬁ&?ne(t]ﬁd‘ﬂbkﬂlﬂdnyl 18-indole-2-carboxylic acid
3-(2,4-D fl ﬂ}}‘i i%he l%sﬁgn{M t hanesul f onyl - 1H- i n)glol e- 2-carboxylic
acid et h§icHRiapaide (I—ﬁ H| +) ;

3-(2-Fl uor o- phenyl sul f anyl ) - 6- met hanesul f onyl - 1H i ndol e- 2- car boxylic acid
i sopr opy! AR edyore2ghenyBulf8HH-4-fivittdnedylfonyl-1H-indole-2-carboxylic acid

3-(2-Fluo |.SaH f nesul fonyl - 1Hi ndol e- 2-car boxylic acid
but yl am dé{%{%im? WB%@W

3-(2-Fl uoro phenyl sul fanyl ) - 6- net hanesul fonyl - i ndo{3 % carboxylic acid
et hyl ani dé:(2-Haeyo- m}gny@gl}é “ﬁ,:pﬂeﬂ}anesulfonyl 1H-indole-2-carboxylic acid

3- (2- Fl uoapnahanied BEAMNS: )39§( metAgnesid f onyl - 1H i ndol e- 2- car boxyl i c acid
propyl am de, 331, Ms: 407 [I\/H—I] +); 25

i SE)[Z)r %;Fé%ﬁ%en&%ln&n%ﬁl} haneﬁ%‘n‘}f”ﬂl\ff 1n%|c;i-e ?carLoxyﬁc ac1Elb0XyI ic acid
3- (2- Ol odiztipfemides3as; My UL ( QMHé’.nesul f onyl - 1H-i ndol e- 2- car boxyl i ¢ aci d
butyl am de, 333, Ms: 438 ([M+H] +); WD 03/029212 PCT/ EPO2/ 10557 -30
3-(2-Chl or o- phenyl sul fanyl ) - 6- net hanEsamﬂ@ﬂyl -1Hi ndol e- 2-carboxylic acid
et hyl am de, 334, ;

3- (2-Chl or o- phenyl i frh
di et hyl am de, 335, MS: 438 ([IVH—I] +); 5
3-(2-Fl uor o- phenyl sul fanyl) - nethanesulfonyl ndole 2-carboxylic acid

QT

boxylic acid

Step 1:

15 Preparation of 1-(4-fluoro-phenoxy)-propan-2-one

To a mixture of para-fluorophenol (15 g) and K,COs (18.5 g) in 100 ml acetone were
added chloroacetone (10.4 ml) and of KI (22 g). After heating at reflux for 18 hours the
reaction mixture was cooled down and left at room temperature overnight. The reaction
mixture was filtered, washed with acetone, and evaporated to dryness. The residue was

20 partitioned between dichloromethane and water, the organic layer was separated and
washed with water, dried over MgSOs, and evaporated to yield 15 g of 1-(4-fluoro-
phenoxy)-propan-2-one as a yellow liquid.

Step 2:

Preparation of (3-methanesulfonyl-phenyl)-hydrazine

25 To a solution of 3-methanesulphonyl-phenylamine (2.5 g) in 6 ml HCl was added a
solution of NaNO; in 5 ml of H,O at —5 °Cto 0 °C. After stirring for 30 min the resulted



met hyl am de, 336, Ms: 379 ([ MtH| +);

3-(2-Fl uor o- phenyl sul f anyl ) - 6- net hanesul f onyl - 1H i ndol e- 2- car boxylic acid
di met hyl awDdae/02887, Ms: 393 ([ M+H +); and PCT/EP02/10557

3- (2- Fl uor o- phenyl suI fanyl) - 6- et hanesuglegnyl 1Hi ndol e- 2-car boxylic acid
1o diethylam de, 338, Ms: 421 ([ MtH] +) arrpl e 4 3- (4-Fl uoro-phenoxy)

- 6- met hanesul f onyl - 2- net hyl - 1 H- i ndol e HCOS\ NCH3 30 Step 1: 15

o et | ot BEHERE st 158 9 TR R SR {%ﬂcﬁ{ G?O B b5 1 or Bl 0 e
chl or oace a@lQl1Thé rmix)uranﬂremﬂte&lhy@&zlrg)hydﬁddhhmda:eaiHGdgvaatstor@d‘ 1Inahe for 18
hours the ek e?gt'& 80??90%& Ul e s‘ﬁﬁﬁm%%%s%%mﬁgm gquol @}t ertdéﬁté\? I’II ?&Hﬁ&ﬂ%fjr €

over ni ght" etone

evapor at eHa@bL ansl netsgctedm@h T&d} dihe qm@uzbygamsms@% érl%pmé\fligsob and

di chl ogo t ﬁt&ro%%ﬁdlﬁy&rthmm BpR azid@shed with
wat er, 5dr| ega%{?%?%dylmzegroefﬁg@evaporat ed(t o yield {i\(?@gf)ofﬂiyql)> l?)gﬂfl uor o-
phenoxy) - gropan 2-one as a yellow liquid. Step 2: Preparation of

( 3- et han Hl3fonyl phenyl) hydrazine 25 To a sol ution of

3- met hane 2. was added a 7sol ution
of NaNQO2 = 2 : A ¥fng for 30 nmin the
resulted WO 03/ 029212 PCT/ EP02/ 10557 -31 di azoni um sal t vvas poured into a

?ﬂOL?U?gl :ZJ)]EI :’)gg }lle ﬁ)hflcl%l%ﬁ I neqﬁ I’OCCEI O%%g%lfﬂ&%é%lq@ ore I n t?’lljB ©

refriger apbqrnocher}gltmt-Z -omh el @og)unlbgmenegtmmtmrqt@remesmde squa@lagi on of
a 6N S ! UE)!nB nP&F P %e R Rrhi@elOfhs WitrBd Iﬂi‘%om-rtléﬁlp@fag@r@f@r 1 RY@andake

was he dri e over A1 and 5 evaporated t t brown
solid (3 PRIY i Ve ﬁ?ffleYFﬂ o yHERy 3‘3 ﬁ";fﬂir“éi"faﬁgun?gﬂbB@tage Chromatogragﬂ
eluted with 10-30 % EtOAc/Hexane to yield 0.1 g of 3-(4-fluoro-phenoxy)-6-

methanesulfonyl-2-methyl-1H-indole 401 as a light orange powder, MS: 320 ([M+H]™).

Similarly, following the procedure in Step 3 described above, but replacing 1-(4-
15 fluoro-phenoxy)-propan-2-one with the appropriately substituted phenoxy-propane-2-

one the additional compounds of Formula I wherein A is -O- were prepared:

3-(2-Chloro-4-methoxy-phenoxy)-6-methanesulfonyl-2-methyl-1H-indole, 402, MS: 366
(IM+H]™);

3-(2,4-Difluoro-phenoxy)-6-methanesulfonyl-2-methyl-1H-indole, 403, MS: 377
20 ([M+H]);

3-(2,4-Dichloro-phenoxy)-6-methanesulfonyl-2-methyl-1H-indole 404, MS: 370
(IM+H]");

3-(4-Chloro-phenoxy)-6-methanesulfonyl-2-methyl-1H-indole 405, MS: 336 (IM+H]M.

Example 5
25 (6-Methanesulfonyl-3-phenylsulfanyl-1H-indol-2-yl)-methanol




3- (4- Fl uor o- phenoxy) - 6- net hanesul f onyl - 2-net hyl -1H i ndole To the sol ution
of (3-nethanesul fonyl - phenyl)-hydrazine (1.35 g) and 1-(4-fl uoro-

phenoxy) -Wwomepaew222 one (1.01 g) in benzene at room t enper aPemTEPVaSISaTIded
equi mol ar 10 amount of PCl3. The reactiqg m xture was stirred at room
tenperature for 1 hour and the solvent was renoved in vacuo. The residue
was purified by Biotage chromatography, eluted with 10-30 % Et OAc/ Hexane

toyield 0.1 o\ @fluod Gf(%hﬁ@th_@n&hﬁ&%)@-pl@enylsulfanyl—1H—indol-2-yl)-2-carbo lic acid

net hanesul fowll -2- th% -1H i ngol e 40&@5 a li %lht or an%ggpomder, x1‘(/5: 320

([ MeH] +) . P25ty ester {8008k BPAgdan & Braserla dr e andeh im THEE? mietaabove, but
repl aci ng tieated-witld 5 5| il 3M DIBAGX Y kol RERPANT R NRerloivet 6 waBRROBEdrat el Y
ohor el b oBOSRREYAORARGIE 1S Plfed 1A 1 A an AL R R e GRE "M

3- ( 2- Chi opwoduatetal puyifiphlenSicy ch&mad grapks (dldtorgywitt23 st B Aclidxiang) ab giel 402,

M5: 366 ; : : .
3-(2, 4-Di 1£6 FWO%(&%S%S‘%S%?%I Bopsrylopanyl- 16 indol. 2 vhimethanal 301, 52334 5. 577
20 ([ M+H {IM+3L(2 4- Di chl or o- phenoxy) - 6- met hanesul f onyl - 2- net hyl - 1H i ndol e
404, NMs: 370 ([ MtH +);
?i l(\/lii—l] Chl) or o- pfserﬁlﬂxﬂ%f@idﬁﬁ@ﬂi&?ﬁb‘&eﬁafe/dies&iﬁ'@tafﬁ%{re B4 Adet & phA&Bisuldiiyl B85

+) . a : ) +
(6- Vet hangﬁﬁ?fﬁyﬁ%ﬂﬁz{éw&aﬁ]ﬂﬂlﬁfﬂ?%rdYIS-z”?%|< MR amsiprersred . s o5 1 N
OH H3C \0 WD 03/029212 PCT/ EPO2/ 10555'; -gziA sol uti on of
(6- met hanesul f onyl - 3- phenyl sul f anyl - | 4 -2-yl)-2-carboxylic acid
met hyl est e3-(Z-8hlbrotphenplsalfigiybds-atethdh ek fumnl-2-mBethSiceiodylmethyR 1 HiinddkE ( 35
m) was treated with 5.6 M 1.5M DI BAL in toluene at -78 C, then all owed
to warmto room tenperature over 30 mnputes. It was poured into 3N HC and
extracted with Et OAc. The 5 product was i ~ed by Si 02 chronmat ogr aphy
(eluting with 30 % Et OAc/ hexane) to yield 686 ng of
(6- et hanesul f onyl - 3- phenyl sul fanyl - 1Hd4fd8¥-2-yl) -nethanol 501, Ms: 334

AN 3(’0
N 4 cH,
Os

N

\
H,C 0

[3-(2-chloro-phenylsulfanyl)-6-methanesulfonyl- 1 H-indol-2-yl] -methanol (1
mmole) (as prepared in Example 5) was dissolved in 2 ml CH,Cl, and treated with 0.3 ml
15 NEts followed by 0.08 ml MsCl. After stirring 10 min. 3 ml DMF was added followed by
0.5 g NaSO;Me. The mixture was stirred overnight. The reaction mixture was evaporated
to dryness and applied to a PTLC plate. Elution with 1:1 EtOAc/hexane gave 80 mg 3-(2-
chloro-phenylsulfanyl)-6-methanesulfonyl-2-methanesulfonylmethyl-1H-indole 601, MS:
343 ([M+H]M.

20 Example 7

Acetic acid 3-(2-chloro-phenylsulfanyl)-6-methanesulfonyl-1H-indol-2-yl methyl ester



([MtH +). Simlarly, follow ng the procedure described above

[ 3- (4- Fl uor o- phenyl sul fanyl ) - 6- net hanesul fonyl - | Hindol -2-yl] -nethanol
502, MS: wb23pdetH] +) was prepared. 10 Exanple 6 3- (2- PCT/EP02/10557

Chl or o- phenyl sul f anyl ) - 6-met hanesul f onyd3--2- net hanesul f onyl et hyl - |
Hindole C S \ SAO NO\CH3 Oer H3CO

[ 3- (2-chl or o- phenyl sul f anyl ) - 6- net hanesul fonyl - Hindol -2-yl] -methanol (1
mmol e) (as prepared in Exanple 5) was glissglved in 2 mM CH2Cl2 and treated
with 0.3 ml 15 NEt3 fol | owed by 0.08 ni NEC || After stirring 10 mn. 3 nd
DMF was added followed by 0.5 g NaSO2Me ¢ m xture was stirred
overnight. The reaction m xture was evaporated ~to dryness and applied to a
PTLC plate. Elution with 1:1 Et OAc/ hex ave/‘ﬁ(r)lng:%(Z-

chl or o- phenyl sul f anyl ) - 6- met hanes - esul f onyl met hyl - 1H-i ndol e
601, Ms: 343 ([M:H +). 20 Exanpl
3-(2-chl oro- phenyl sul fanyl) - 6- get ul fonyl -1 H-| ndoI -2-yl nmethyl ester WO
03/ 029212 PCT/ EP0O2/ 10557 -33 CPS SO OACH3 NH3C A solution of

[ 3- (2-chl oro- phenyl sul fanyl ) - ﬁ-g*'re‘t@anesul fonyl -1 Hindol -2-yl']- methanol (75
ng) (prepared as described in exarrple 5) in pyridine (2 mM) was treated
with 0.5 mM Ac20. After 30 mn. all volatiles were renoved to yield 82 ny
of acetic aci cA ®lgobof [3-(2-chloro-phenylsulfanyl)-6-methanesulfonyl-1H-indol-2-yl]-

K/g I or 0° PheRyhns i ¥ls) 1SrepRiRanaaulib ol el BIR syridihe (BhNWhasthed Wikl

0.5 ml Ac,O. After 30 min. all volatiles were removed to yield 82 mg of acetic acid 3-(2-
5 chloro-phenylsulfanyl)-6-methanesulfonyl-1H-indol-2-yl methyl ester 701, MS: 411
([M+HY.

Example 8
3-(2-Chloro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carbaldehyde

NN o
N
O\\
S
H,G O
10 A solution of alcohol [3-(2-chloro-phenylsulfanyl)-6-methanesulfonyl-1H-indol-2-

yl]-methanol (75 mg) (prepared as described in Example 5) in CH,Cl, (5 ml) was added to
a solution of DMSO (0.2 ml) and oxalyl chloride (0.1 ml) that had been prepared at —78°.
After 15 min triethylamine (.45 ml) was added and the reaction was allowed to warm to
20° over 30 min. It was partitioned between EtOAc and water and the organic phase

15 evaporated to give3-(2-chloro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-
carboxaldehyde, 801, MS: 343 ([M+H]").



([M+H +) . Exanple 8

3-(2-Chl or o- phenyl sul f anyl ) - 6- net hanesul f onyl - 1H i ndol e- 2- car bal dehyde Cl
S / N Owo930t8C2 0 10 A sol ution of al cohol PCT/EP02/10557

[ 3- (2-chl oro- phenyl sul fanyl) - 6- net hanesyl,f onyl - | Hi ndol - 2- yl]-nmethanol (75
ng) (prepared as described in Exanple 5) in CH2Cl12 (5 m) was added to a
solution of DMSO (0.2 m) and oxalyl chloride (0.1 m) that had been
prepared at -78. After 15 min triet j (.45 mM) was added and the
reaction was allowed to warmto 20 %%é? eryerrin. It was partitioned between
Et OAc and water and the organic phase 15 evaporated to

gi ve3- (2- chl orme BEIRMA alﬂefr%}zé&mﬁw%hmﬁ&sm&pwhmuﬁdn@@@hﬁm@n a

car boxal dehﬁ_&e, &0% 1 f ([ M+H] +) . WD 03/ 029212 PCT/ EP0O2/ 10557 -34
Exanpl e 9 “YHEOFBF P EWWEP%iferepresentative phar maceuti cal formul ations
containing a conpound of Formula 1T blet fornmulation 5 The foll ow ng
ingredients are mxed intimtely é#aﬁéﬁgggéﬁﬁﬁnto single scored tablets.
Quantity per Ingredient tablet, ng conmpound of this invention 400 10
cornst ay ch 50 Tht% {f@f\o‘%«%é"ﬁléxé’d’?@m? gr%lrﬁligpecg Fntirrlla%i{) (e plle%soed irrlrﬁ)gs@ggﬁe': crcpresdt earate 5

Capsul € formula

tablets.
Quantity per
Ingredient tablet, mg
compound of this invention 400
10 cornstarch 50
croscarmellose sodium 25
lactose 120
magnesium stearate 5
Capsule formulation
15 The following ingredients are mixed intimately and loaded into a hard-shell gelatin
capsule.
Quantity per
Ingredient capsule, mg
compound of this invention 200
20 lactose, spray-dried 148

magnesium stearate 2




15 The following ingredients are mxed intimately and | oaded into a
hard-shell gelatin capsule. Quantity per |Ingredient capsule, ng conpound
of this iwoeaw2oam 200 20 | actose, spray-dried 148 magnhesiPCMEPIBEHS&Ie 2 WO
03/029212 PCT/ EP02/ 10557 -35 Suspensionsformulation The fol | ow ng
ingredients are m xed to forma suspension for oral adm nistration.

| ngredi ent Anobunt conpound of this invention |.Og 5 fumaric acid 0.5g
sodiumchloride 2.y nethyl par , .0pyl paraben 0. 05g

granul at ed sugar 25.5g 10 sorbi t%gs%%v?j@%?ﬂ%) 12.85g Veegum K
(Vanderbilt Co.) 1.0y flavoring 0.035m <colorings 0.5nmg distilled water
g.s. to 100 nirhd follofiifeimhdeedtOiauhiabd RTorh @ shf)ehWhB8r bADIBEInARLEoR! €

m xed to forman injectable fornulation. Ingredient Amount conpound of
this inventi o Qi@ SOdi Um acetate buffer Soluli O Pnf M Z. 0 m 20 HC
(IN) or NaOH (IN) g.s. to suitable pH water (distilled, sterile) g.s. to

20 M Exanple 10 Inhibition of COX-1 and COX-1I in vitro
compound of this invention 1.0g
5 fumaric acid 0.5g
sodium chloride 2.0g
methyl paraben 0.15g
propyl paraben 0.05g
granulated sugar 25.5g
10 sorbitol (70% solution) 12.85g
Veegum K (Vanderbilt Co.) 1.0g
flavoring 0.035ml
colorings 0.5mg
distilled water qg.s. to 100 ml
15 Injectable formulation

The following ingredients are mixed to form an injectable formulation.

Ingredient Amount
compound of this invention 0.4 mg
sodium acetate buffer solution, 0.4 M 2.0ml
20 HCI (IN) or NaOH (1N) q.s. to suitable pH
water (distilled, sterile) q.s. to 20 ml
Example 10

Inhibition of COX-1 and COX-II in vitro

25 The COX-I and COX-II inhibitory activity of compounds of this invention in vitro
was determined using partially purified COX-I and COX-II enzymes, prepared as
described in J. Barnett et. al., Biochim. Biophys. Acta, 1209, 130-139 (1994).

COX-I and COX-II samples were diluted with Tris-HCI buffer (50 mM Tris-HCl,
pH 7.9) containing 2 mM EDTA and 10 % glycerol and reconstituted by incubating first

30 with 2 mM phenol for 5 minutes and then with 1 micromolar hematin for an additional 5



25 The COX-1 and COX-11 inhibitory activity of conpounds of this invention
invitro was determned using partially purified COX-1 and COX-I11 enzynes,
prepared w® o3desxei bed in J. Barnett et. al., Biochim Bi quhysro2Aetsa, 1209,
130-139 (1994). COX-I and COX-Il sanpleggwere diluted with Tris-HO buffer
(50 MM Tris-HCI, pH 7.9) containing 2 mM EDTA and 10 % gl ycerol and
reconstituted by incubating first 30 with 2 nM phenol for 5 m nutes and
then w th ghinfitgr 9p® 03/ 0292

T EPOD] Lol R e R bR Ak e O I P sl B o0 o0
enzyne merIme‘FeélaﬁE‘?Pd%feé%quﬁ“reﬂ@aW]ﬁﬂg wgteatbatlowithttberpenpownds of thea shaki ng

wat er bat hanhbntdlfl%ob@d’rﬁmmdﬁl 8f DI or tAY @a{}hkzp%h‘ijdléss(%r\(t?& shﬁpgylgi“hle of DMSO

or the car i.cles n enzyne reac
initiated %geap“oré‘s’aﬁ lg’ctf tef{ ?Yl%fd%}r?%%@&ﬁﬂdéﬁﬁ& éaa%&ﬂmcgb@omﬁmo 000
cpnl t ub%; 1@0,0%) epmtmbarzo frmmwmmiam‘lﬁiz&mtér&%ﬂt@ﬂ)orﬁ)mﬂdtth@rera@@&{ WauIWRed & | owed

to conti The reactio ferm nated by
addi ng 10%‘6 ﬁtllg‘gfoggnggﬁ%hgrggﬁé%ﬁeﬁl) rea%}? ‘f"i‘séﬁfd?lne@*gdma digg 19@15?9%%“ on
m xture wetd Hohtrd”Fhitlovager Amallqu(%@pl)Rékhmhumn xﬁqﬂxtfﬁ:e vBakedded onto a 1

Phi Il i psbunlge P}ﬂht&{j had b nol
and equilib 1 g?l g o 6% Bﬁ%&r,ﬂﬂﬁlﬁh&}é&% J\WI&& enat e Pﬁ?vé%ﬁ”lé't‘%as}tﬁfwere
quantit at |“<}g1a%/ &Hde al%?llaﬁ Sq‘ﬁ“il Btedawigh 515@1((#115@6@16/?%?17 deogemteatpraducts
(50: iso li(lf) Weraduantigativelyteheted az@thgaﬁt(bf\atémnﬂtﬂe}lvhﬂeﬂtﬂdea& §c1é?§(?5({r® E‘%)'a'ada
scintilla ention were active 1'n this
assay forEwdﬁggﬂ%ﬁflné%’fmqﬁﬁﬁféf%wdé‘b?F‘i}?waé’é’n(cékﬁ%é@éﬂ’%dﬁ @ﬁbls t he
concent r atisatiemwsiarstiBOM thiswssayifoi OOXdE. t he COX enzyne bei ng assayed) of
sone exenpl ary conpounds of the 15 invention were: CPD COX-1 COX-11 # 1C50

| C50 204 7. 3Tﬁe 0DX fhhitoty §ct§\f1§g§ e)gpq P&Izdlas(ng 91 CIC:S>I(1 %raﬁvn C]ausélb%'r%)o/&nds of

Anti-infla ory a}&‘eééltyTeantl-ln t7vi
this i nveRtioHoORRE KiFnRERe bgmg mawéh@ﬁﬁomﬁgexemlammmpwm ofthe
car r agesenamehtiolugert: paw edema in the rat, using a

CPD | COX-I | COX-II
# ICso | (OFN)
204 7.3 5.09
405 11.5 3.83
105 21.6 3.03
Example 11

Anti-inflammatory activity

The anti-inflammatory activity of compounds of this invention was determined by
20  measuring the inhibition of carrageenan-induced paw edema in the rat, using a
modification of the method described in Winter C. A. et al., “Carrageenan-Induced Edema
in Hind Paw of the Rat as an Assay for Anti-inflammatory Drugs” Proc. Soc. Exp. Biol.
Med. 111, 544-547, (1962). This assay has been used as a primary in vivo screen for anti-
inflammatory activity of most NSAIDs, and is considered predictive of human efficacy.
25 Briefly, test materials were administered orally to female rats in a volume of 1 ml prepared
as solutions or suspensions in an aqueous vehicle containing 0.9 % sodium chloride, 0.5

% sodium carboxymethyl-cellulose, 0.4 % polysorbate 80, 0.9 % benzyl alcohol, and 97.3



nodi fication of the nethod described in Wnter C A et al.,

"Carrageenan-|1 nduced Edema in H nd Paw of the Rat as an Assay for

Ant i -i nf Isomaozry2 Drugs” Proc. Soc. Exp. Biol. Med. 111, Pe4AP4710561962) .
This assay has been used as a primary i.gywivo screen for anti- inflammtory
activity of nost NSAIDs, and is considered predictive of human efficacy. 25
Briefly, test materials were admnistered orally to female rats in a volune
of 1 m priégéatiBed wagrsGbutrbbns receied voigbieiaRe. AfkeRD haGHODSINIER 0T &

6% 5% pol yomt 35@5%38985%589%%? heRacpiers oGP S Ib @%ﬁéégfé%%'s”'
PCT/ EP02/ 10}55“7 intg ?h%wbpmtarlregiowaf e ngﬁ:o}mmdq:lawr dthsed lenes laeg t}VteatsG/l'eQe al one.

After 1 hQuthai c % T mbd
S g Cnons el ek ctbafl Syl Stk Bh e R R el

e
regi on of rpllttﬁ% C’f‘F@HP“’r‘haﬁd“g%Q ft andright RowiT Were avcighed n&he ftcseaseineveight i zed
in a car borghdpa)/x bde tht mhem, obtiReH ﬂaaw&h%ﬁrﬁalra%mﬁsﬂle% H&géé?e{fmg at the 5

tatso-crur, and t he t .an paws were wel he I ncrease
in wei ght gltc %%d%f f tgr %@\F&nuflﬁ aIPE‘IaforﬁéWWso (Slbﬁffzﬁﬁtrlé%ielfl@ff isgxptessadi nal
and the rr@athelmmeaasésbmenef thedhaedsatrekint paweasFht T Ghbdtest BaSup relative to the
anti-infl gpREkAbYeAL ?\'tr\éﬂ]gyouﬁf the test materials is expressed as the

per cent i nhi bi t| on o crease in hind paw wei ght of the test group
relative to t vehi cl e dosed control group. 10 Conpounds of this

i nvent thn wer OEEHQU\?‘QS phthisingensipnayere aqtvg irpths dsgayl nhi bi ti on of ei cosanoi d
synthesis in vivo The activity of conpounds of this invention in inhibiting
in vivo eicosanoid (prostaglandin Eamplelhesis in inflaned tissues was

determ ned by the carrageembltl%golfgg&g Gid Hiha Jon (air-pouch nodel) in

rats, using a nodification of the met Futaki, M, et al.

" Sel ective | nihbhitian 7ol d?’ﬁh@hﬁ%ﬁ%?indinﬁ{}])@@ﬂrlﬁqnb}?% diddsdldfd amed U ssue
II on harmaco

in rat Car r a
753- 755, { %ﬁ%@ff’g}?%r‘“ "ad ed tisges yjas detersaingd by e qamagetsnan—on of
i nduci ¥ emcbyzc;l odhygenase(ait- pO’uchancEdel)Sn At inds rﬁfﬁb&ﬁ!at@d?ﬁoﬂ@@hﬁ'eﬁl%ﬂogem c”

Proc. Nat 1994 Inthlsasa
air- pouchhfsgﬁgfdej%ﬁghkl’gfﬁgﬁﬁa %Ctl ?rﬁgb%@&_?ﬂ\fs %%“PWS?H@ dgre LH&‘GEHH
exudat e ablamed dispesdnpyt @ﬁi%ﬁ?@nannﬁmmpoadshylamuﬂm”y Phvgdre Phatricol Wy e
anest het | 2@7551(1@3%9@1%&&%@2 02, B?'afi “ﬂ‘ae?ecﬁ()gl H‘%’;E%H%?HH[ pid ect ed

subcut aneg with 20 .m, of sterilize aseptic conditions, in
the proxi ﬁ)@ﬁ? o%y%eélaan Piévads Aatiflammatory and Nonulcerogemc Proc Natl. Acad. Sci.

20 USA.91,3228-3232, (1994). In this assay, an air-pouch is created in the rat and the PGE,
levels in the air-pouch exudate are measured by enzyme immunoassay. Briefly, male rats
were anesthetized using a 60:40 CO,:0, mixture and subsequently injected subcutaneously
with 20 ml of sterilized air, under aseptic conditions, in the proximal area of the dorsum.
This injection of sterile air causes the creation of a subcutaneous "air pouch". The next

25 day, a further 10 ml of sterile air was injected into the previously formed pouch using the
same technique. The test materials were administered orally in a volume of 1 ml/100 g
body weight as solutions or suspensions in an aqueous vehicle containing 0.9 % sodium
chloride, 0.5 % sodium carboxymethyl-cellulose, 0.4 % polysorbate 80, 0.9 % benzyl
alcohol, and 97.3 % water. Control rats received vehicle alone. After 30 minutes, 5 ml of a

30 0.5 % solution of carrageenan (Sigma, Lambda Type IV) was injected into the air pouch.
The rats were euthanized 3 or 6 hours after the compound administration. 10 ml of a
solution containing 10 pg/l of indomethacin and 5.4 mM EDTA in 0.9 % sterile saline was
injected into the air pouch; the air pouch was cut open; and the exudate was harvested.
The total exudate volume was recorded, and the samples were analyzed for PGE; and 6-

35 keto PGF; by ELISA (Titerzyme ® PerSeptive Diagnostics, Boston, MA) and TxB, by

radioimmuno assay (New England Nuclear Research, Boston MA, Catalog No. NEK-037),
according to the manufacturer’s directions.



This injection of sterile air causes the creation of a subcutaneous "air
pouch". The next 25 day, a further 10 ml of sterile air was injected into

t he previwodBgf2eor med pouch using the sane technique. ThecraPp/naserial s
were adm nistered orally in a volunme of.33_m /100 g body wei ght as

sol utions or suspensions in an aqueous vehicle containing 0.9 % sodi um
chloride, 0.5 % sodi um carboxynet hyl -cellul ose, 0.4 % pol ysorbate 80, 0.9 %

benzyl al cohd’heraemc@ﬁc&tﬁétmak ef PGIGomdre odlculaes féreaeh yRrpY ¢hi §I|1tf"- al one.
After 30 miuits % sol uti.on f carragegnan ma Lanbda
Type 1V) Waﬂgiillltl nﬁté)é? ﬁlw ?etﬁ%lagf’lnrals OURFESSe A erﬁeirge"\)‘xé‘%?ég’élﬁf’ﬁ ed 3 or 6
hour s afté?m@%’é’ncl@ﬁb@tﬁﬁ‘tgraquiats»tertatheanntrszgmshpof a solution containing 10
g/l of indomethacin and 5.4 MM EDTA in 0.9 %sterile saline was injected

into the air pRugbudoer iidi pémfcmvmé GHE i d the exudate was
harvested. The total exudaltne vol une 3\/as rlegggr]?jse%p and the sanples were

anal yzed for PGE2 and 6 35 keto PGFIEJQ,)/n HA (Titerzyme (r), PerSeptive
D agnostics, Boston, MA) and TxB2 by ol mmuno assay (New Engl and
Nucl ear Research, Boston I\/A Cat aIﬁ@WOB?) according to the
manuf act urer' ihdi rgct L ons.. 3/ 029212 PCT/ EPO2/ 10557 -38 The nean
concent r at i ons RHPFIPEREY 3gHivity 8%\11 GPapendsf thiaiyentioumay Phdetarmined by

i nf | anmat osing acrlnomﬁcyumi of 8 imdiRdEddsatitediis RAXMAIESSOT 238 SEI'P[?O f?r egnt |
inhibitio t|o the atiye t hé contro

gr oup. Comeglfljndggéfleats 1S |nﬁ\9g‘ﬁ??q% I 13%%188 %tgap“i“i@ei-lﬁ%% a“sré}h 1. 5 Exanpl e 13
Anal ge¥i c b, agpdyy., The, &HPgE9PT) adtGanistey. 0f « Ahe- odamenutcksy aﬁﬂ Shfgiys

i nvention atJd on of . t net hod
oven bedPP@fHe QF’DQP%@? @Ngﬂl @falg}i%e eébrg&gél 1ntS.y2ﬂ1e Hatq;dl] NBASUr ement

of Anal gegk’ﬁr”ﬁe? %W t@heﬁﬁﬁ%NPahééofﬂ%%ein thAT@ShaYa thetmaliﬁpﬁgwﬁaﬂaylym CXI,
4,409, ( $0B7T)cond NS nlof 1% brévehLas B MRTBOL AR SRSEL i, PROTI e
n

of DuP 69 O.al |y, Effectiye PP stalandlnS
Phar ncol . Z}Exsubgi%ﬂgaf regl%ﬁythﬁlieﬁ ind a0 A?ti%g?urs’l the tt‘ﬁilgiaéf%@bwerq he mal e
gpr agup g)adestcmdS)raliwna wotqrﬁe:bfddmmm (hg Body Wé1glﬂzfasg&u%9§ SWREp efﬁsﬁéﬁﬁﬁllt :c n

ei oni ze &) u regLon of the left
hi nd foot. H%‘%@Fg g&gggrc%rﬁfa%@o@b /%SOdqu%FF%Irg ’3)2% g %%1 ﬁ‘?:}?f”@fné?ﬂéﬂ orally in
a vol une &fllufosgy0. ‘i@iOP@Y&@@bWe BRi0ght beazyd elcobolonsl 9.3 Suspensionsl kats an
22 :’Jgggs m\f@é&bﬁécﬁvé}ﬁﬂ@ AoRk.NA R 9 h¥es o }Hﬂaﬁm R ﬁgced n5th<{0pfa%grm T¥a Basile

y BA Xlgesy—Meter (Ugo Biological Research Apparatus, Italy, Model # 7200) and mechanical

20 force was applied to the dorsum of the rat’s hindpaw. Compounds of the invention were
active in this assay.

The analgesic activity of compounds of this invention may also be determined by
using an adjuvant-induced arthritis pain model in the rat, where pain is assessed by the
animal's vocal response to the squeezing or flexing of an inflamed ankle joint, as described

25 in Winter C.A. and Nuss, G.W., “Treatment of Adjuvant Arthritis in rats with Anti-
inflammatory Drugs”, Arthritis Rheum., 9, 394-403, (1966) and Winter, C.A., Kling P.J.,
Tocco, D.J., and Tanabe, K., “Analgesic activity of Diflunisal [MK-647; 5-(2,4-
Difluorophenyl)salicylic acid] in Rats with Hyperalgesia Induced by Freund's Adjuvant”, J.
Pharmacol. Exp. Ther., 211, 678-685, (1979).

30 The foregoing invention has been described in some detail by way of illustration and
example, for purposes of clarity and understanding. It will be obvious to one of skill in the
art that changes and modifications may be practiced within the scope of the appended
claims. Therefore, it is to be understood that the above description is intended to be
illustrative and not restrictive. The scope of the invention should, therefore, be

35 determined not with reference to the above description, but should instead be determined



cellul ose, 0.4 % pol ysorbate 80, 0.9 % benzyl al cohol, and 97.3 % water.
Control rats received vehicle alone. After 1 hour, the hindpaw was pl aced
on t he plwofoaomef a Basile Anal gesy-Meter (Ugo Bi ol ogi cRCTRPSRHS6h
Apparatus, Italy, Mdel # 7200) and nechpni cal 20 force was applied to the
dorsum of the rat's hindpaw. Conpounds of the invention were active in
this assay. The anal gesic activity of conmpounds of this invention may al so

be det er miwitdrefeyenaeso tige fatloritiglappertdet RS GGt Wikh tHeruPai e%?&ﬁiméééhté e

rat, wheregp, ' S the animal's vocal response to't
squeezi ng or&# é&?kg%ggﬁﬁﬁgﬂ%'laned ankle joint, as described 25 in Wnter

C.A and Nuss, GW, "Treatnent of Adjuvant Arthritis in rats with Anti-
i nfl anmat ory EXhRpents, metant ppplisatRrsemd pudlic8ivss 40a1 in(thB6Opliatidn Wek@eby C. A.

Kl'ing P.Jincorg®@€d.byRefbrencaif , ﬁp@% i.c activity of. Di.,fl unisal
[ MK- 647, 5}&5?4- D'JPLoropheni%%ggpﬁg§ﬁ?gq50| sg?%ﬁﬁﬁf%n%fqﬂ%ﬁﬁﬁéﬁﬁ1gesia

| nduced by EFEHHPaLenidraigRspplication oppigblisation weRkgs, indhvedually ddroted 78- 685,
(1979). 30 The foregoing invention has been described in sonme detail by way
of illustration and exanple, for purposes of clarity and understanding. It
will be obvious to one of skill in the art that changes and nodifications
maybe practiced within the scope of the appended clains. Therefore, it is
to be understood that the above description is intended to be illustrative
and not restrictive. The scope of the invention should, therefore, be 35
determ ned not with reference to the above description, but should instead
be determ ned WD 03/029212 PCT/ EP02/ 10557 -39 with reference to the
foll owi ng appended clains, along with the full scope of equivalents to

whi ch such clains are entitled. Al patents, patent applications and
publications cited in this application are hereby incorporated by
reference in their entirety for all purposes to the sane extent as if each
5 individual patent, patent application or publication were so individually
denoted. WD 03/029212 PCT/ EP02/ 10557 -40 Clains 1. A conpound sel ected
fromthe group of conpounds represented by Formula | AAr R2 R



N R3 R4 wherein: 5 Ais a-CH2-, -0-, -S, or -S(O-; Ar is an optionally
substituted phenyl or an optionally substituted naphthalenyl; R is

hydr ogen,wGb3@2elikyl , Cl_6 al koxy, hydroxy, hydroxy Cl_6 @&iCHyHPo2/QF56

al kylthio, halo, cyano, -C(OR5, -C(O.Mp2R6, -NRSR6, -(CR R')0_30C(O R5,
-(CR R')0_3S2R5, and - (CR R')0_3NSO2R5, wherein R5, R6, R and R' are
each independently in each occurrence 10 hydrogen or Cl1 6 alkyl, with the
proviso that when Ais -CH2-, then Rl i laghs - C( O NR5R6; R2 is hydrogen,
Cl_6 al kyl, C1_6 al koxy, hydroxy, halo, halo C1_6 al kyl, nitro, cyano, or

-NR5R6, wher eijn fined previously: R3 is, - 7, -S02R7,
or - SO2NR5R6 vlm‘é“r%gf‘ﬁ%g Heig‘ié,l‘é‘lgct: Cl_%gl?&ﬁﬁf/gfouﬁngESWOE&.%feﬁ‘ie ted @’f@m% koxy
Cl 6 alkyl, or Cl _6 al koxycarbonyl Cl_6AaI kyl; and R5 and R6 are as defined
previously; 15 R4 is hydrogen or Cl_l@/af kyl ;50r individual isoners,

m xtures of isoners, or pharmaceutically accegptable salts thereof. 2.The
conpound according to claim1l wherei S -CH2-, -0-, -S, or -S(O-;
Ar is an optionally substitutedRphex is hydrogen, C1 6 alkyl, Cl1_6
al koxy, hydroxy, hydroxy Cl1_6 al kyl, | thio, halo, cyano,

-C(O NR5R6, -NR5R6, -(CR R')0_30C(OR5, CR R*R®_3SO2R5, and -(CR R')o_
3NSO02R5, wherein R5, R6, R and R' pie each independently in each
occurrence hydrogen or ClL 6 alkyl, with the proviso that when Ais -CH2-,
then R is_ not -C(O NRSR6; WO 03/029212 PCT/ EP02/10557 -41 R2 is hydrogen,
Cl-6 al kylW,he’Gifl‘6 al koxy, hydroxy, halo, halo Cl-6 al kyl, nitro, cyano, or

- NR5R6, wherein R5 and R6 are as defined previously; R3is -SOR, -S02R ,
or -S02NR R6 whes eCH,RI0L,ssChr &s(@)kyl , hydroxy Cl1-6 alkyl, Cl-6 al koxy
Cl-6 al kyl, or Cl-6 al koxycarbonyl Cl1_6 alkyl; and R5 and R6 are as defi ned

i ousl y; 4 is hvd . -6 alkyl. 3. Th d di
Claim 1 or 2ok SRR oy (it anytonalip s ik emaab tofeYbr o

substitutents_jndependently selected fromthe group consisting
R" is hydrogen, Cy. alkyl, C,.¢ alkoxy, hydroxy, hydroxy C,_ alkyl, C,.¢ alkylthio,

halo, cyano, -C(O)R’ -C(O)NR’R, -NR’RS, -(CR'R")650C(O)R, -(CR'R").5SO,R’, and -
(CR'R™M).sNSO,R’, wherein R®, RS R’ and R" are each independently in each occurrence
10  hydrogen or C, alkyl, with the proviso that when A is -CH,-, then R” is not -C(O)NR°RS;

R?is hydrogen, C; .6 alkyl, Cy.¢ alkoxy, hydroxy, halo, halo Cy.¢ alkyl, nitro, cyano, or
-NR’R’, wherein R® and R® are as defined previously;

R’is -SOR’, -SO,R, or -SO,NR°R® wherein R is Ci.6 alkyl, hydroxy C, alkyl, C_
alkoxy C,.¢ alkyl, or C;.6 alkoxycarbonyl C,.¢ alkyl; and R’ and R® are as defined previously;

15 R*is hydrogen or Cy. alkyl;
or individual isomers, mixtures of isomers, or pharmaceutically acceptable salts thereof.
2.The compound according to claim 1 wherein:
Ais a -CH,-, -O-, -S-, or -5(0)-;
Ar is an optionally substituted phenyl;

20 R! is hydrogen, C,.¢ alkyl, C,_ alkoxy, hydroxy, hydroxy C,.s alkyl, Cy.¢ alkylthio,
halo, cyano, -C(O)NR’R’, -NR’R’, -(CR'R")0.s0C(O)R?, -(CR'R").5S0,R’, and ~(CR'R");.
sNSO,R’, wherein R%, R% R’ and R" are each independently in each occurrence hydrogen
or Cy.¢ alkyl, with the proviso that when A is -CH,-, then R" is not -C(O)NR’R%;



of halo and Cl1-6 al koxy, and R3 is -S02R7, wherein R7 is Cl1_6 alkyl. 4. The
conpound according to clains 1, 2 or 3 wherein Ais -0-. 10 5. The conpound
accor di ngwoesameione of clains 1 to 4 wherein Riis Cl_6 alPkylEP02/1056yano. 6.
The conpound according to clains 1, 2 ;3 wherein Ais -S-. 7. The
conmpound according to any one of clainms 1, 2, 3 and 6 wherein RLis O-6

al kyl , hydrox%{éCl-G al kyl, or cyano. 15 8. The conpound according to clains
1, 2 or 3 wheReiighyrbgen; CHRalkyldC, ¢HMeoxs ORRRYBE haleCRAE ) 0
clains 1, _ﬁ,ngs and 8 ggher(fkm Rl lcllssf Cx?gm?l?k?ﬁ or cyﬂgéﬂﬁbaﬁb‘?ﬁgﬁggﬁ%{)und
according to cP 1" Cofipt 'sihgs detined previously;

3- (2- Chl or o- benzyl ) - 6- met hanesul f onyl - 2- net h7yl -1Hindole; 20

(6- Met hanesul RoiySOR’ pli€nR, sutIRNR RS WherrtoR-i2 Oy k Jkpiehjaogy C; ¢ alkyl, C, ¢

3- (4- Fl uon ey | )i B | bt i ndel e- 2-carboni trile:;
R s pa e R M AR S A R e R

3-(4-Fl uorg- ge zenesul finyl)-6-nmet hanesul f onyl - 2- net hyl -1Hi ndol e;  3-
(4- Fl uot o-ERp 98en. B GresttHithesul f onyl - 2- met hyl - 1H-i ndol e. 25 11. A
medi cament conprising a therapeutically effective anount of a conpound

accordi ng to anphocgnpdure] aceming tbQlais B2 vhehak @Whﬁ%&pkiﬁnﬁﬁcem abl e
exci pi ent ound t o, an ns. 1l to 10 ‘for use as

. accprdin one aof clai
t her apeut P%%%lni}gg%c llnevoers%vl? bsgﬁséﬁ%tggt_s 1%%%91 2%?“?%%/"%23%’5’5@“515% 13.
Use of a ebhpeand Gaeetony.ngdRd i@, WnwhefeicR4isiG.shlkyh 10 for the
manuf acture of nedi canents conprising one or nore conpounds according to

any one of claim é'orﬁ%?u]fgi acf:é}'aintg_?_ﬁ chalfidt e 3 \Qﬂergljnsﬁ?ss- _treatabl e by

selective COX Il inhibitor. 14. e use according to claim 13, wherein the
disease is an.inflammatory di sease 5 selected frommnyositis, synovitis,
arthritds (rhdu %WWPQ@%&%%@%@%@Wilttp§)wheg@mR, is Opaekkylpai n,

dent al paktysnosports injuries, sprains, strains, headache, tendonitis,

ankyl osing, sponylitis and bursitis. 15. The use according to claim 13,

wherein the diSAased s, USRI 8R! 1, PLEBLYLE A aber.

7. The compound according to any one of claims 1, 2, 3 and 6 wherein R} is ;¢

alkyl, hydroxy Cj.¢ alkyl, or cyano.
15 8. The compound according to claims 1, 2 or 3 wherein A is -CH,-.

9. The compound according to any one of claims 1, 2, 3 an& 8 wherein R! is Ci.6 alkyl
or cyano. ' t

10. The compound according to claim 1 comprising:

3-(2-Chloro-benzyl)-6-methanesulfonyl-2-methyl-1H-indole;

20 (6-Methanesulfonyl-3-phenylsulfanyl-1H-indol-2-yl)-methanol;
3-(4-Fluoro-phenylsulfanyl)-6-methanesulfonyl- 1H-indole-2-carbonitrile;
3-(2,4-Difluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carbonitrile;
3-(4-Fluoro-benzenesulfinyl)-6-methanesulfonyl-2-methyl-1H-indole;
3-(4-Fluoro-phenoxy)-6-methanesulfonyl-2-methyl-1H-indole.

25 11. A medicament comprising a therapeutically effective amount of a compound

according to any one of claims 1 to 10 and a pharmaceutically acceptable excipient.

12. Compounds according to any one of claims 1 to 10 for use as therapeutically
active substances.



10 16. The use according to claim 13, wherein the disease is Al zheiner's.
17. A method for preparing a conpound according to claim1 wherein Rl is
methyl, W8 #2928 0)1_2R7, R4 is hydrogen and Ais -S-, WRCEIEPODMSET ses:
reacting a conpound of general Formula_4R2 CH3 RS(O1_2 H 15 wherein R2 is
as defined in claiml, and Ris Cl1_6 alkyl, with a conpound of general
Fornmula ArSH, to provide a conpound of Fornmula (I): RZ A --Ar CH3 RS

Y1-2 H (1) Vvhérfésemﬂ%logrp?uﬁd ac@bediag telaty arrtfichigb g('t::fg})(?-folr%é 1§1a§uf]§al Ic
r | n C
o ern hpsdtimg Ll Ogm 5 Ingi3 R cOfpOulf Rroingipasrens afdemg e 10

conmpound &r tbétréa’fmenlt:of age WOt DR WA PvECOXERQZAIBAGS7 -43 R2 R NHNH2
wherein R2 and R3 are as defined in Caim1l, with a conpound of general

F | a OA S ned. i
provi de a co ng";;ghm ‘B ISHER D AN M i IS B e ol et o,
R3, and Ar¢ %ﬁt BT §SHEseSinQVitts,ar Hhritis (rheumatoid arthrltls and osteoarthritis), gout

back pain, dental pain, sports injuries, sprains, strains, headache, tendonitis, ankylosing,
sponylitis and bursitis.

15. The use according to claim 13, wherein the disease is dysmenorrhoea or
premature labor.

10 16. The use according to claim 13, wherein the disease is Alzheimer's.

17. A method for preparing a compound according to claim 1 wherein R' is methyl,
R%is -S(0);..R’, RYis hydrogen and A is -S-, which comprises:

reacting a compound of general Formula

RS(0), , H

15 wherein R? is as defined in claim 1, and R is Cy.6 alkyl,

with a compound of general Formula ArSH, to provide a compound of Formula (I):
A —Ar
N—c,

RS(0),., H

O

R2

wherein R? and Ar are as defined in claim 1, Ais S and R is Cy.6 alkyl.

18. A method for preparing a compound according to claim 1 wherein R* is
20 hydrogen and A is -O-, which comprises

reacting a compound of general Formula



19. The invention as herein before described, particularly with reference
to the 10 new conpounds, internedi ates, uses and processes.
WO 03/029212 PCT/EP02/10557

-43.

R2

R NHNH,

wherein R? and R? are as defined in Claim 1,

with a compound of general Formula

OAr
04( R!
5 wherein R and Ar are as defined in Claim 1,
to provide a compound of Formula (I):
R2 OAr

N
N

H
(X

wherein R!, R}, R’, and Ar are as defined in Claim 1.

19. The invention as herein before described, particularly with reference to the
10 new compounds, intermediates, uses and processes.
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