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(57) Abstract: This present invention relates to indole derivatives of Formula (I); wherein
A, Arand R! to R* are as defines in the specification. The compounds are useful as a se-
lective COX-I1 inhibitor and, therefore, may be used for the treatment of COX-II mediated




.22 March 2006 | NDOLE DERI VATI VES AS COX Il I NHI BITORS V Indol e derivatives
The present invention is directed to indole derivatives dhghchpbo®it COX I
and ther &¥@O&0W3EX ul in the treatment of mammal s havi ng di sease states
medi ated by it. The present invention is also directed to nedi canents
cont ai ni ng these conpounds, nethod for preparing them and their use.

- Non-steroidal, anti-inflammatory drugs (NSAlI Ds) have a probl em of causing
‘serious side-effects such as gastrointestinal tract distress or. :
nephro-toxicity. NSAlDs iWRPBIREIHEVER A GP% §IEIBIEFdooxygenase (COX), which
i's an enzyme involved in 10 prostaglandin G'H synthesis, resulting in the

i nhi bition of tﬂﬁaobeaﬁewitr@e&les of prostaglandins not only in inflanmatory-
I"foci but also in stomach and Kidney. It has been found that COX exists in
two forns: COXThepndefGxvértionGetiirect@lEo iddde dérieesys thadrhbii OB ksed in
O oo G800k (RRARNR ALl R ATBC BN LiliENd byl TR COC T

i's i nduced ogens ines 1 n tory sites Wner(g
i nfl anmmed i @nesawdnmﬂmn i Mdliﬁ@qi:tol roericageanis containmigdhese cpmppundsypiethod

33157(1996)5(:6}@ KDY tgemt Ded iRydeity of NSAIDs due to the inhibition of
coexi sting X—? sel ectlve I nhi bitors of COX-11 have been investigated.

The sel ective X- h| bitors have nt |- tor cti
pai n-rel i evi ng%@t? ?ﬁ‘?l %ﬁ@ﬁoﬁ“ﬂéﬁfr} (géﬁ}]éﬁ W?Rycfb @fag "&f fect s
such as bl egitsgidereffebs sgesis ghstfdlﬁ&ktirmhtrawdiﬂtess éﬂéphro-itmmmyl. Dy show

oot | ont o witf Bty ol es Rl Lok R Gt 20, VR ©

i dhi bi t o spn:ist@mdiﬂ Gfﬁwmﬂhsus,b@ulﬂmgatIMmhléamn@ thebiohgithesisof di sease and

@s) eopor os Postlz1ONR LA sy ou%ﬁaﬁ %aﬂh@fé&kfﬁﬁ@y (meaéead to
ar n new ényl t hi ol n

Synt ex USA cer n erlvgélves useful as
| ] poxygenasﬁlzmdlthhﬁ @@K(ﬁi’@ts IZESTWEIfOlPﬁ@ -Jespst COBNoRelePBgd5104%Vassi gned to

Searle) refers. to certain new indol e-2- carboxyl ate conpounds used for
treatment of CNi sxgedssed B%xrﬁb!b:leﬂssdiﬂd:oﬁﬁbﬁﬁhe fmhoﬁafstomscm@masls

benzi m daz B &ﬁi@a%&u&ﬁwﬁ%&cfm fies it Bl O e uea

the tregd n&iﬁan@ilamdsﬂ du&hmret immdhsresdidns occd’ ,0331&129&112 271, 33157(1996)

"o avoid the to:aaty of NSATDs due t6 the mh1b1t10n of coexisting COX-I, selectlve
inhibitors of COX-II have been mvestxgated 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 mhlbltors ma)r show antlcancer
. 20 activity, and lower the induction of asthma in asthmatlc patlents who are sensitive to
" conventional NSAIDs.  These selective inhibitors of COX-II may-also be ‘wsed in treating

Alzheimer's disease and osteoporosis of women after menopause.- -

&N

US Patent No.4,654,360 (assigned to Syntex USA) refers to certain new 3-
phenylthiomdole denvatlves useful as hpoxygenase 1nh1b1tors

% EP Patent Apphcatmn EP396,124 (assigned to Seaﬂe) refers to certain new indole-2-
carboxylate compounds used for treatment of CNS chsorders - |

PCT Published Patent Apphcatlons WO 98/08818 and WO 99/43672 (a551gned to
Genetlcs Inst, Inc.) refers to certain benzimidazolyl-, indolyl-, and qmnolyl-b enzoic ac1d
' derivatives used in the treatment of mﬂammatmn disorders.




2 22 Ivarch 2006 DE German Application DE 4,338,770 (assigned to Lehr)
refers to c@pt%("ﬁ%lﬁdol e derivatives useful as phospholipKsehAR0s

inhibitors. Ina first aspect, this inventgon provides a conpound sel ected
fromthe group of corrpounds represented by Fornula L 5 wherein: - Ais a
-CH2-, -0-, -S-, or -S(O-; Ar is an optionally substituted phenyl or an

opti onal l'y SUbSﬁEGdJF:ﬁQnP@ h&%hw& 333%(@@;&&@@&&) refetsytb cersdik indple
hydroxy, hygleqsies kol asiihov) gR Avahmibieano, 10 (O R, - (O NR5R6,

- NRsRG, (CR'R')a CC(O)R _! ( R')asS02R5 and' - (CR ")0 . 3NSO2R,

wherein RS, R6jqn E?frstagtsiscv\%memeaﬁbnl @dﬁiﬂtdo)and Belecedfromdhe grepe ef hydr ogen
oz al kyl, wththgﬂ%gows g;a A|S-CH2- is not -CCONR 6 R2 is
hydr ogen, X ﬁ'@d’y Vmﬂﬁ hal o al kyI nitro, cyan, or -NRSR
wherein RS and are as defined previ ousl¥; t 5 R3is -SOR SO02R2, or
SO2NR?R6 wher ei n R7 s al kyl, hydroxy gt ahkoxy al kyl ,; or -

al koxycarbonyl alkyl; and RR- and R5 aje as di ned previously;, R4 is

hydrogen or al kyl; or individual iso ~Ytures of isonmers, or

pharmaceutically acceptabl e sal R&—tK db 0 Also, within the conmpounds

as defined above (they will be referrg Q iplihe follow ng under (i)),
preferred are the follow ng corrpounds . i) “fhke conpound of (i) wherein

.Ais a-CH-, -0-, _ S, or -5.0)- i sIan optinally substituted phenyl,

WO 031029212 22 I\/arch 2004 -3 RF |s hydr ogen, al kyl, al koxy, hydroxy,

hydr oxyal kyl , ai kyl tbi ohal o, cyan, -C(O NRRR6, - NR5R6,

-(CR R)o- Sﬁé‘(eﬁ):RS, -(CRR)o 3S2R5, and .-(CR R')a3NS2R5,. wherein R5,
R6; R. and R' are each independently in each occurrence hydrogen or alkyl,

Ais a -CHj-, -O-, -§-, or -S(0)~; _

Arisan optionally substituted phenyl or an optionally substituted naphthalenyl;

Vis hydrogen, a]kyl alkoxy, hydroxy, hydroxy alkyl; alkylthio, halo, cyano, -
10 C(O)Rs -C{O)NRRS, -NRRS, -(CR'R")0s0C(0)R’, <(CR'R")5.5SO-R’ and “(CR'R™,. .
. aNSOZR’, wherein R, R, R, and R" are each independently in each occurrence hydrogen
- or alkyl, with the prov:so that if A is -CH2- Rl isnot -C(O)NRSR5

R?is hydrogen, allcf] alkoxy, hydroxy, halo, halo a]kyl nitro, cyano, or -NRSR
 wherein Rs and R‘G are as deﬁned preuously;

15 ' Rlis-SOR%,:SQ.R’, or -SO;NRSRG wherein R’ is a]kyl hydroxya]k}d alkoxyalkyl or
alkoxycarbonyl alkyl; and R*and R® are as defined prevmusly‘

R hydrogen or atkyl;

or individual isomérs, mixtures of isomers, or pharmaceutically

| "acceptable salts théreof

26 Also, mthm the compounds as deﬁned above [they will be referred to inthe -
follomng undea: (i}], preferred are the following compounds .

(u) “The compound of (1) wherein -

‘Aisa "-CHI": -0-, ‘S", or '-S(O)»,

- Avisan optionally substituted phenyly L Ly



wher ei n R7 vilgraih RERS, R R“mg elyap gach o

W|ththe provi so that when Ais -CH2-, then R. i s not -C(ONRSR6; 5 R2is

- hydrogen, al"RQP3/02%P10xy, hydroxy, hal o, hal o al kyl, -nitr22 Mayeioogor

--NR5R6, wherein Rs and R6 are as defi nedl- previ ously; R3 is -SW:--S02R, or
- S2NR5R6 wherein R7 is alkyl, hydroxy alkyl, alkoxy alkyl, or
al koxycar bonyI al kyl; and R5 and R6 are as defined E evi ouﬂggﬁy, R4 is

hydrogen or al lR}lish d;@g(n,la]k)ﬂ i]kexy;dmyrqlmmdlydrm(yl eY8P%. Ar is

phenyl opt i ?ﬁﬂ}fuﬁﬁlﬁ(@mﬂmﬁﬁmﬁn“y
sel ect ed frg:ﬂ(? ITF‘%S% SI d ﬁgégpyﬁél %n?%}l( ’E?Pce(a}}ygf‘jge&%edﬁﬁh T

-0-. . (v) -mwgﬁ%emgmﬂap qge@kl{sldott@(co)mf’ﬂﬂherel n Riis alkyl or

cyano. conpound of anyone of (i) to (iii) wherein Al is -S-.

I et

wher ei n A 'vﬂlermsanﬁm)reas'ﬂb&nﬁmﬁm?@f any one of (i), (ii), (iii) arid |

(viii) wherein R is alkyl or cyano 20 (x) The corrpound of. (i) conprising:

ﬁ/eg ﬁ4!cglaglrﬂo1?gzélw goggﬁe”ﬁg)ogﬁ fan wsﬁ?f"ﬁ%ﬁﬁﬁgfﬂ? h‘g‘ggkﬂ alkOXYalk)’l or

3- - (4- Fl uorikokpmaybeyl dlkylyand B Rasregnil PIWR‘éﬁlY'ndol e-2=carbonitrile;

. 3-(2,4-1) ifluoro phenylsulfanyl) 6- nethanesulfnnyI-IMl

adol e: 2- cuboni {# lﬁrdr g%}i or 0- ben' wnesul finyl) - 6-net hanesul W
-2-met hyl - 111-1ndo 3-(47Fl uorophenoxy) 6- met hanmul fonyl -2 met hyl

bt oot i) e Spemonebel S Y SR GeREY %%ﬁ%“m”‘%%f‘%d

above and gyPRAHRREME idRpbydendy e«ﬂ@i@m@n&h@mmnm@e % 1n a

third aspect ;hlg gtlo p.ro ifdes a use of a conmpound as defined above
R

for the a@t’ conpri sing one or nore conmpounds as
defi ned above for the. treat rrent of disease treatable by selective COX 11
i nhi bi tor. (1Iv)1 Fhe compbuad pE(E), (i) v (Hi)iwheerinidoi -Brovi des a net hod for

- preparing a conpound

.(v).. The compound of any one of (1) to (iv) wherein R'is alkyl or qfano.
| 15 (v1) 'I‘he compound of any one of (i) to (iii) wherem Ais-8-.
~ (vii) The compound of any one of (i), (11), (iii) and (v1) wherein R1 is alkyl, hydroxy alkyl,
or cyano. ' .
(viii) The compound of (1), (ii) or (111) wherem A is -CHs-.

o (IJC) The compound of any one of (i), (if), (m) and (vm) wherem R! s alkyl or cyano.

20 (x} The compound of (1) compnsmg

o 3- (2-Ch10ro-benzyl)—&methanesulfon)tkz-methyl—IH—mdole,
(6—Methanesulfony1—3-pheny]su]fanyl-lH-mdol-Z—yi)-—methanol
3-{4-Fluoro-phenylsulfanyl)- 6-methanesulfony1—lH-mdole—z-carbomtrde, _
~ 3-(2,4-Difluoro-phenylsulfanyl)-6-methanesulfonyi-1 1H-indole-2-carbonitrile;
' 25 " 3.(4-Fluoro-benzenesulfinyl)- -6-methanesulfonyl-2-methyl: IH-moIole,
' 3-(4-_Fluoro-phenoxy‘)-G-_methanesu]fogyi-z—me_th)d-,1H-md01e. '

In a second aspect, this invention provides a medicament comprising a
therapeutically effective amount of a compound. as defined above and a phannaceuhca!ly

facoeptable excipient. ;




according to the first aspect wherein RL is nmethyl, R3is -S(O1.2R7, R4 is
"hydrogen and Ais -S-, which conprises: reacting a corrpoZﬁlMaUﬂ'l@@ﬁeral
Formula CH3 wherein R2 is as defined>Ph claiml, and Ris Q6 alkyl, with a
conmpound of general Formula ArSH, to provide a conmpound of Fornmula (1):
RS(O 12 H wherein R2 and Ar are as defined in claiml1, Ais Sand Ris .
C.s In aji t OM t ing a
compound ancon i aePet s NPT BRACR R et L iy B ahd BRI T
-0-, BRimau ?uogé@d%@emsmm"@amam msire g@'ﬁ@@lﬁldsﬁér fh Rbpyafonher ei n
RZ ange Reawieat rdiddaae treftablB By fsbletlivedSOR linhibir | h @ conpound of gener al
Formula 3b , OAr Rl wherein Ry and Ar are as defined in the first aspect,

to provide a conpound of Fornmula (1): 22 March 2006 wherein Rl1, R2, R3 and

Ar a[)e as Id&fj ifn@th bﬁbécﬁethfsl rn$ént@ﬁp%60|]ge%@ %%%ﬁ%rep’%@mybé Cd%f Bl The][ €
ma e rOVI a cogpound O Qr manu ur (0]
meél c%? ngta %@?@Sﬂ@g “@ﬁée"bgpﬁd?%th\‘,lor% ﬁz@?@h‘ f}g ’F}%Wg rosey 8? §

treati nent of a disease, in particular an inflamatory or autoi mmne

di seasewhich comprisesial treat abl e by administration of a prostaglandin GH
synthase inhibitor. There may be provided processes for preparing conpounds
of Formula L Unless ervm ted, the follow ng terms used in the.
speci f iXE3HOG T P ‘ﬁ% geﬂ%@?qrﬁé‘ﬁneam ngs given below "Alkyl" means a

| i near saturated nonoval ent hydr 0Gar bon radical of one to six

RS(0),.» H

wherein R? is as defined in dlaim 1, and R is Cy.5 alkyl,
with a compound of general Formula ArSH, to provide a compound of Formula (T):

wherein R? and Ar are as definéd in dlaim 1, A is S and R is Cy.s alkyl

In a fifth aspect, this invention provides a method for preparing a compound according -
to the first aspect wherein R* is hydrogen and A is -O-, which comprises

reacting a cornpound of general Formula

wherein R? and R® are defined in the first aspect,
with a compound of general Formula ' '




10 carbon atons or a branched saturated nonoval ent hydrocarbon radical of
three to six carbon atons, e.g., t hyl , ethyl, n-propyk2 Margw2009! ;
tent-butyl, pentyl. "Al kylene" nmeans a |inear saturated dival ent

hydr ocar boi radical of one to six carbon atons or a branched saturated

di val ent hydrocarbon radical of three to six carbon atons, e.g., '
met hyl ene, et hyl ene, propyl ene, 2-nethyl prop@hene, pentyl ene. 15 "Al koxy",
"aryloxy",""' aral -cyloxy'', or' heteroaralkyloxy" neans a radical -OR where
R is an alkyl, aryl, aralkyl, or heteroagal kyl respectively, as defined
herein, -eg., nethoxy, phenoxy, benzyl o® yia di n-2 yl met hyl oxy.

"Al koxycar bonyl al kyl" nmeans a radical taC(O Rb where Ra is an al kyl ene
group as defined above and Rb is an al koxy group as. defi ned above e.g.,

net hoxycar born¥yheseinyl’ and A2 @reeesdefipedirbtbaitsbaspect, " Alkyl sul f anpP' - means t he

radical ~ W) ' | k adi cal as defined herein. Exanples of
al kyl sul fa A° raa“}&(:%’é%‘%"?&%ﬁé’? *are not limted to, nethanesul fanyl,
but anesul fanyl. "Al kyl sul fnyl' means the radi -SCH wherein R is a alkyl

| sul finyl radicals include,

anesul finyl . ,
-Rgs a alkyl radical-as

radi cal as defined herein- . 25 Exanpl
but are not lithited foznefi hanesu finy
Jkyl sul fonyl' neans the radical -SO2K

‘defined herein. Exanples of alkyl sulj adi cal's include, but are- not
limted to, methanesul fonyl, butaM@sulfohyl. . . "Cydoal kyl" neans a

. saturated nonovalent cyclic hydrocarbon ragical of three to.. 30" seven
ri ng-carbons The cycl oal kyl naybe optionaﬁ@@-substituted i udependent'wi th

one, two, or three substituents selected fromalkyl, optionally

substituted phenyl o1 - C(OR . 031029212 -5 22 March 2006 (where Ris
hydr ogen, al Iy‘t;he,réﬁﬂ)gl’ggr E%',“}gﬁﬁﬁﬁ}é\gﬁg"ﬁddﬁith?d?fsﬁ?é%dal kyl ami np, . di -

al kyi am no, hydroxy, al koxy, or optionally substituted phenyl). Mre
specifically, the term cycloal kyl includes, for exanple, cyclopropyl,
cycl ohexyl ,- phenyl cycl ohexyl, 4- carboxycycl ohexy4,

2. - car boxam docycl ohexyl , 2-di net hyl am nocar bonyl cydohexyl. 5
"Cycl oal kyl al kyi" neans a radical -ReR' where R is an al kyl ene group and
R is a :




cycloalkyl group as deflned herein, e.g., cydopropyl methyl,

cycl ohexyl pW@WIOZ%SZ cydohexyl - 2-met hyl propyl . "Acyl" nEamsrchi»@06r oup
-C(OR, where R is hydrogen, alkyl, cyc.oal kyl, cydoal kyl - al kyl, phenyl
or phenylalkyi, wherein the phenyl group can be optionally substituted. 10
"Acyl ami no" nmeans a radical -R Rb where R is a amno group’ and Rb is an
acyl group as Thefd megzlbélﬁro@idadawebﬁabkmbwndmﬁ‘formuialdwrdh«yl am no" neans a
radi cal - NHR of - NRR pect i vel where R an heal kyl
as defi nedmrenicireef B’e CH‘E’FHVICQ#:P go&?ﬂwgﬁgsdngé&%t am no, :

-et hyl met-hy kamnene of 4 Qisedda) inglaktioaydr andaftrsnrahtonryr AokmRe HISFERER A

substituted with_.on G l’sﬁﬁh%riﬁhlgitoﬂl fferent
hal ogen at ™ q@?ﬁ @fﬁ%ﬁmsr%glﬁé%g%ﬁ%g%r adi {:Igl as defined herein with

one, two or three' supstit ents |nde ende'%trb%cgﬁk, from O, -NRDbR ;
and - S(O)an (\;Wi'@Feemﬁy %p'ﬁ’l’f e?ﬁfogﬁﬁgs T , l the under st andi ng
that the p attachnent of the 20 f? "heteroall cyI radi cal is through
a, carbon a om o the heteroa radical i is hydrogen, acyl, alKkyls.

cydoal I cyl, or_tydoal kyl al kyl : d.R. are inpdepen I deashs ot her
hydrogen: acyl U ﬂésﬁ gtherveige ftat %ﬁﬁgfoﬂm 5?@{&%%%%& on?nogep

(provi ded hiRlthériean@s givad kalbw: cycl oal kyl , :
cydoal kyl al'kyl, . am no, - acyl am no, . nono. - al kyI a mno or di-alkylam no.:

Represent ati ve, | es | wbgﬁxg&hﬁlafonetosm
2, 3-di hydr oxyp nBl ﬁﬁ%?g tééaf; ? benz

2- et hawescirban atyuhisalrh;hrancheélsdwatﬁ 17(19110" g&gcgggﬁnggﬁlwlmgﬂueﬁ}?&‘% Ra is
d R t;,e?gn% E&pﬂ%ﬁ-}ﬂ aﬁyig def i ned
an S garrﬁ&e&%&n%\g/’gr%ﬁ?ﬁlﬁgﬁh&yc | h 2 u roup as define

herein " or, " bi cydlc arorratlc radical of 6 to
IO ring atons which is substituted in ntl Wi th
substituents, "Abkcdess” apgaps a Ha ear@@“ﬂkﬂijg‘gﬁe’%ﬁ} C?Fl?%far uen{s se%ect ed from
alkyl ., ?,’a% t%)(ﬁso%laﬁéielixé@géwcll dlvﬂaitdxydfbchrbnnﬂﬁmloﬂhm&t‘l’ Eépkfb?
~amno, acylam no; i a m oxy; on,
alkyl , - cyddemeydg @ﬁ@ﬁiﬂpﬁﬁ%p@ﬁ%ﬁm&ﬂpﬁ@@%@%@@ 029212 22 Mar ch
2006 -6 .
15 "Alkoxy", "aryloxy”, " aralkyloxy” or "hetéroaraikyloxy" means a xadical -OR where R
is an alkyl, aryl, aralkyl, or heteroaralkyl respectively, as defined herem, e.g, methoxy,

_ phenoxy, benzyloxy, pyndm-z-yimethyloxy

“Alkoxycarbonyla]lqu meansa radwal ~R’C(O)Rb where R*isan a]kyiene group as
defined above and R®isan aikoxy group as defined above e.g., methoxycarbonyiethyi,

20 ethoxycarbonylbutyi

" Alkylsulfanyl™ means the radicel -SR, wherein R is a alkyl radical as defined herein.
Bxamples of alkylsulfanyl rachcals include, but are not hmlted to, methanesulfanyl,

butanesulfanyl

| Alkylswﬁnyi“ means the radu:al -SOR, whierein R is 2 alkyl radical as defined herein.
25 Examples of alkylsulfinyl radicals mclude, but are not hmlted t0; meﬂianesulﬁnyl :

butanesulﬁnyl.

Alkyisulfon " means the radical -SOzR, wherein Risa a]kyl radxcal as defined ’
herein. Examples of a]kyisulfonyl radicals mclude, but are not ]nmted to, methanesulfonyl, -~ .-

_ ' butanesulfonyl.
36 ST "Cydoa]kyl means a saturated monovalent cychc hydrocarbon radical of threeto.
- sev'en ring carbons, The cycloalkyl may be optionally: substituted mdependenﬂy w1th one, ;
| two, or three substntuents selected from alkyl opuonally substltuted ph-yl, or -C(O)R




- nonoal kyi ambnbtuedtsandqneaﬁqﬂj’selnqg@go@m

(CRR')"COOR (where nis an integer fromO to 5, R and R' are

i ndependentf‘ip dden- or alkyl, and Ris hydrogen, . al kyd Mag¥Cloos! ky! ,

cycl oal kyl al kyl, phenyl or phenyl alkyl) as.- (CRR') UCONRaRb (where n is an
integer from0O to 5 R and R' are independently hydrogen or alkyl, and Ra
and Rb are, independently of .each other, hydrogen, alkyl, 5 cycloalkyl,

f%g: SSLEW 34%61‘?15{@{]%4) geal dlgjgelgﬁébﬂkﬁmomyhﬁrﬁﬁ@wémmﬁﬂdymha dier m ar yI

2 naphchy1, iy ot alicnor efpsrabebsiiaptisenl MR bac e o
S5 e emnog i e

-CHal, - ’Qﬁ%"ﬂ W‘i ﬂﬁgoq* %3?‘“?%%:&%’%% %OE gr oups

© such' as perf| uoroal kyl in vvh| ch aII hydr ogen. atons are repl aced by

fluorine_at ons,, ankyl " £in,
subst it uf ed wtﬁ%’% fif% 8}:@?‘3"@# IEaall%!c‘)ﬁor gl%tuhy roxgsr gr oups,
provi ded thatloalhglgaupa&xéﬂﬁmdhatemnagdgﬁdopropﬁmﬂw%deﬁbﬁWﬁHﬁP ne hydr oxy
group. Rep ;x%@s i nclude, but are 15 not limted to

2- hydr oxyety Sﬂﬁbdﬁot?g% 3- hydroxypropyl, 1- hydroxyrret hyl -

nmet hyl propyl 2--hydroxybutyl, 3-hydroxybuty dr

2, 3-di hydroxypréﬁ)ﬁf(mem EB’(’QFJP @ Mdﬁ(@/’@k Dza@;&y chmﬁ‘f}ﬂ?]w 3,4

dl hydr oxyb@mﬁ Yol rbin| thédp WP caphé optﬁmﬁﬂbfsaﬂﬁtlﬂuted.
2- hydroxyet hyI Pﬁgﬂg di hy xoxypropyl and 1- %bdroxyrnet hyl - 2- - hydr oxyet yl .

Caneer B bt orbamyimogpiapie fodiesl AETLMRY SRR oo B g Blgliga ST e @

phenyl ri ngroﬂpasfdeﬁﬁed)lpetrmnal |y substituted i:. dependently with one to
four substituents, preferably one or two substituents selected from alkyl,

cycl-oa kyl, CY%&\%bikylbﬁ:HéS’br “dm«! mifd”tnidhns @radieal -NHIR SPONRIR’KOoXy, am no,
acyl aui i no, rnonoa | ammi i o, IIryIalnanJ Ealoalkyl | al oal koxy,

het er oal.ky FespecmelyzBheia Randdk’ arin depanyiantialiyl apdefined hekeiny ¢.&gpe Al kyl ;
- -(CR K fromO-to 5, R and R' are
( ) e ‘fhﬂaWy ro%ﬁgd%ﬁ{;rfau’ir aEPESetﬁﬁm etHY1R818b,

| ndependent _ and R is hydrogen, alkyl, cycloalkyl,
cycl oal kyl al'ky|, phe or phenyl @% ( % where n is an
i nt eger!5 r om 0 Haloslk n&‘ﬁ& ko %)f%“iﬁg& @W&’@%ipt%* AReP HPES 1 - and Ra
and Rb ar epre &Fﬂ?%@@&ﬂk&é’saﬁie&&ﬁﬂerﬁ&ﬂlﬁlo ehvthagen, al kyl, cycloal kyl,
cycl oal kyl aI Kk phenyl or 30 phenyl al kyl% al kyI suI fanyl aI Kyl suI fl nyl or

i'yEYLZ?‘LfyFQYL’y? e e e 35%;5 by 81 °5cyt=am no, -
:Bk@@rs(ﬂ exgf 1S

(where R.| i%ﬂeger from 0 to 2 ); with the understanding that the point of. attachment of the

IR X heteroalkyl radical is through a carbon atom of the beteroalkyl radical. R* is hydrogen,

A acyl, alkyk; cycloalkyl or cydloalkylalkyl. R and R® are independently. of each other
| Hijrdiogen; acyl, alkyl; cycloalkyl o cycloalkylalkyl: R s hydrogen (provided that is 0),
alkyl, cycloalkyl, cycloalkjlalkyl, amino, acylamino, mono-alkylamino or d1-a]ky1ammo

~ =Représentative examples include; for example, Z«hydroxyethyl, 2 3-dthdIOXYPI°PY1 2~

- 25 methoxyethyl, beuzyioxymethyl Z-methanesulfonyl-eﬂlyl

o "Phenylalkyl" means a rachcal Rin where R‘ is an a]kylene group as defined herem
and Rb 154 PhellYI gfouP, &g £ benZYI Pheﬂethﬂ. .

. "Anyl"meansa ménovalént monocydic or b1cyc11c aromatic radical of 6 to 10 rng
_ . atoms which is substitufed mdependenﬂy with oiie to fivé subshtuents, preferably one, -
o BE two, or three sitbstituents selected from alkyl, cycloalkyl, cyloalkylalkyl, halo, nitro, cyano,
A hydroxy, alkoxy, amino; acylammo, alkylamino, dialkylamino, haloalkyl, haloalkoxy;
"~ Hieteroalkyl, “COR (where R i hiydrogen, alkyl, cycléalkyt, phenyl or phenylaliyl), -




hydr ogen, 'aI kyl , phenyl or phenylalkyl., -(CR R'), -000R (where n is an

i nt eger. 3?}, %i 5, Wand 'R' are independently hydr @geMach 2008yl , and R

S hydrogen % cydoal kyl , 35. cycl oal kyl al kyl , phenyl or phenyl al kyl),
-(CRR"), CO\IR$R~ (where n is an integer -from 0 WD 031029212 22 March 2006 7
) to 5, R and R' are independently hydrogen or alkyl, and Ra and Rb are,
independent |y of each other, h drog al k oalk d aIkyI

~ phenyl or {ﬁ%ﬁy n@ﬂ@fﬁi)(whereodwwgﬁgey §Hﬁ%¥q§/ &é'ag ﬁll?ﬁlﬁéF%Ha%/ tﬁfﬁ’éﬁﬁ’é

nap]bt hal eny alkjl ehd W isHy i Mikyls li:talkfylbﬂlqﬂl, H&dﬁpﬁ@iﬂ&ﬂ?dﬂyﬂ)f\%ﬁ? one
to four su pr.efera t.uents sel,ect e rom

al kyl , cyc&géit{ )fﬁ%%gl d§LWIHF§9ane%5E8mV@T"L?iyaﬁégnd W&% fly 7 al koxy,
am no, acyhpdrogen, ormalydadnidyR ahlel?(a;re, thdepéndeatly nbeachaklea) }k};drogehadﬂqéal koxy,

het er oal_ky

B R A
‘i ndepende nbllttys myfdlrogei]tCo pheyikybiphean lﬂaPhtth pad th&é’ﬂ:@ﬁ th&t‘%ﬁél"éfa‘feﬁ yl,

cycl oal kyl , phenyl or phenylalkyl), --(CRR" )" CONRaRb to (where n is
an integer ror'nO to 5, R and R' are independently hydr ogen or al kyl, and
Ra and Rb are, independently o hydr ogen, aI | . gycloal kyl
cycl oal kyl al ky'IH ?ﬂ?@gﬂq"%‘? @Wﬁ ; %Pk@‘loﬁﬂ F gf%%{% finyl or
~alkylsulfonyl. "Leaving group” has the nmeaning conventlonally associ at ed
with it in syriudédieyl" eegeuliol shisatged with one ormratamma ar differentthabagtabise of

or o Podth ac%%{z%n% ﬁ&ﬁﬁ e btk A5 Bk SRUTRBRAREA (.

ﬁaat oxy), Imrﬂlharaalkohyxl'vdnyh a]hh)girbgeq@tomoggelrgpdyqed by ﬂuorme atoms.. _

fl uor onet hartesul foiiyloxy, aryloxy (e.g.; 2,4-dinitrophenoxy),

met hoxy, . N, O gl I"%%ﬁ(hﬁ‘@k?&admﬂ@ﬁ@ﬁ?%dr@iﬁ' d%sﬁﬁﬁ%ﬁpoﬁe or

exci pl ent" nean excCl pl ent th

IS useful E}ﬁgﬁf” ng
phar maceutetsh bredrp b’é’loﬁlﬁoﬁwot%dbfqeéw@r@ﬁﬁﬁ@l“&’& payiged ORFE C%]?Bn AR her
bi ol ogi cal does NeF cRiIRbYS ﬁﬁn@ﬂ@lﬁwﬂoﬁp{g@ upaRep ﬂeguatm%mﬁp&xmcmaemumfmt i's

et e S O 07 e T BHRoDY g OGP hd DREP R Zsn anc
cl ai ms i nanetiglprowl/e-hpdroayistitpips ytfoagbuined- hydedxybuiyl, 2% dihydroxya®pyl, 1-
" Phar mce%ﬁﬁoxyaetﬁﬁ.%ﬁfr&%&&etﬁﬁj 3 3.y afor§BIRL Y aliS NSy BuBhdd 2Nt 1S
: hydroxymethyl-3-hydroxypropyl; preferably 2-hydroxyethyl; 2,3-dibydroxypropyl and 1-
hydroxymethyl-2- hydroxyethyl Accordmgly, as used herem, the term hydroxyalkyl is
20 usedto definea subset of heteroalkyl groups :

"Optionally substititéd phenyl” means a phienyl ring which is optionally substituted

' indépendently with oné to four substituents, preferably one or two substituents selected ¢

D froni alkyl, cycloalkyl, cycloalkylalkyl, halo, nitro; ¢yatio, hydroxy; alkoxy, amino,
- acylammo, monoalkylamiiio, dxalkylammo, haloalkyl; haloalkoxy, heteroalkyl, -COR
25 m(where Ris hydrogen, a]kyl phenyl or phenylalkyl, -(CR’R?); -COOR (where n is an
- mteger from 06’5, R and R” are mdependenﬂy hidrogen or alkyl, and R is hydrogen,
a]kyl cycloalkyl, cycloalkylalkyl, phenyl or phenylalkyl), —(CR’]E{”)I,(Z‘OI\?R“Rb (wherenis .
..an integer from0to 5, R’ and R” are 1ndependenﬂy hydrogen or alkyl and R*and Rb are,
mdependently of each other, hydrogen, alkyl cydoa]kyl cycloa]kylalkyl phenyl or
30 phenylalkyl), alkylsulfany], alkylsulfinyl or alkylsulfonyl, preferably selécted from alkyl,
. - cycloalkyl, cycloalkylalkyl, halo, nitro, cyano, hydroxy, alkoxy, amino, acylamino,
- monoalkylamino, dialkylamino, haloalkyl, haloalkoxy, heteroalkyl, -COR (where Ris
* * 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

v H




pharnaceutlcally acceptabl e and that possesses the desired pharnmacol ogi cal
activity of t arent conpound. Such salts include: (122 mMsaicH 28dgiti on
salts, forﬂ%&Pi§Q4il norgani ¢ aci ds such as hydrochloric acid, hydrobromc
acid, sulfuric acid, nitric acid, phospitoric acid, or fornmed with organic
acids 30 such as acetic acid, propionic acid, hexanoic acid,

cycl opent anepr opi oni ¢ aci d, glycollc acid, pyruvic acrd Iactl

" mal oni ¢ actbct. RstielcRhire n&iﬁpdmdermﬂyhgzdmgcrdor afelsing Ricind, R eEendéP,t&
. tart t D) b d;
Cinnan o e S et Aot 4768l G phusn o E?‘R?ﬁ%’;?hr EBﬁPLCaifh
|, 2-eth di sul f d 2- hyd th K d f
beide 4 chi of Dptivenlwbbisied sephthalenrsPeRRpOHEN BHED FRE AR gL R oty | O €
4-tol uenesyl 5&&{}% P@ Zﬁﬁ%ﬁ%{ &thBQB&rCsuB&ttdentW:@ﬁ ortw@ 22 March
| cyc o

2006 . 4-net 221 2- tonic .
~acid, 35pr®h§ﬂtb¢fﬂﬁﬁﬁ¢%% Ay tcif?l??éﬁﬁ’ﬂ Qeg]?ﬂl&)ﬁﬂghlﬁft ace i c acid,
! alur yI | sul fikdy d%ﬁﬁioﬂaqﬁrﬂﬁ@ﬂh@noﬁ@ﬁlﬂnm@ diﬁﬁnyr]ramxao,rh;hloaﬁwlj 9']119’513& hoi ¢ aci d,
salicylic aci te con jmt]t]s_ OoEN an
aci dl)(',{. pr ot %ﬁoﬂk&ﬁkiwﬁ?rﬁghﬁg?@ﬁge% oBg"d‘ &ﬁén ((ﬁl’?i@"}éﬁ %by a
metal i on, (whefkn isain infefal frorméttals, Roamd wraraindapmd@nﬂahwfogehof imi num
“ion; or c d| nat %mh,%ug@ OJ@RiH’f ONRaR

' d| et hanol %IWﬁgﬁﬂ(?kgfcge nﬁﬁ%@?gﬁ%m X( uc?C nevd

" Pr odr ugs' (wiemslsalmyntcgﬂpfmm@ i Rrenddy” e dlepen Iﬁg? aﬁ'rlla'rug, or_any
conpound acgrqlq naérﬁlngftegg;dtgé} L}Q]_\fgéan, agoptﬁjlcmyqiﬂ,o:yﬁoaﬂmhlbyl,l phenyli vo
ﬁn such ug I'S m @gm lian subject. Prodrugs of

onpoundoxd eF)dﬂHﬂtll)’a’lUFY %ﬂ@ﬂgb%‘gﬁ? 5@91' ﬂ@ﬂ?‘i"%ﬁ%gﬁf uncti onal groups present

in the conpound of Fornula | inh such a way that the nodifications rraybe

cl eaved i'n Vi Vipedv@n Qbepsmtthenﬁmmgtomnpmu asse@rﬂ@@ﬂﬂ@hlth%%’ngl“‘é"&

L Tor corbarhf I'ar“?%ﬁbs%ta%itﬁ%@u PRl ?"‘&St‘.’o%ﬁt’a?i‘.ﬂﬁw "

functi asal mgruaesusatmes,ach a5ciieros bfdany; deflo) alkanpsnl fonyiay eareResalioyiFund

accordi ng. t; dlﬁ'r?o ORPSARES LR rrrul al wherein a
hydr oxy, & 8“ wlgﬁgﬁ%*@%g‘ﬁ%ﬁfn ax? HBQB g Eﬂoth &é I s bbnded
to any gr ou;ﬂunmeﬂmyesbb‘mt@aveﬂw (g8 vdiniop BARIXYY JUEHRSY > hydr oxyl ,
am no, gl M. respectively. Exanples of prodrugs.incl. ude bt,lt

are not I|mt to ‘esters (e.g. acetate formate and benzoate

derivat | ves or car bamat
' ) . "Pharmaceutic a&cepga'ble excipient” means an exc1p1ent that is useful in

20 preparing a pharmaceutlcal composition that is generally safe, non—tomc and neither
blologically por otherwise undesirable, and includes an excipient thatis acceptable for
' vetennary usé as well as’hizman pharmaceutlcal use. A "pharmaceutically acceptable

. A . -
t\fj excipient” as used in the spécification and daims includes both one and more than one
siich exaptent ' '
' "Phar 1" f ound means a asalt that is
25- - . . "Pharmaceutically acceptable salt" ofa comp

S Pharmaceuhcally acceptable and that pOssesses the desu:ed pharmacologlcal act1v1ty of the

parent compound Such salts include:

, (1) acid adcht:ton salts, formed withi morgamc acids such as hydrochlonc acid,
hydrobromlc acid, sulfunc acid, nitric acid,  phosphoric acid; or formed with organic acids
30 such as acetic acid, pIOplomC aad hexanoic acid, cyclopentaneproplomc acid, glycolic
acid, pyruvic ac1d lactic ac1d, 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-dasu]fomc acid,
-hydroxyeﬂlauesulfomc acid, benzenesulfonic acid, 4-chlorobenzenesulfomc ac1d 2— B
35 naphﬂnalenesulfomc acid, 4-toluenesulfonic acid, camphorsulfomc ac:Ld _




“trifluoro

20 NN-dl ' net hyl am nocar.bonyl ) of ~hydroxy functional groups, and thiol or
sul f oxi de %roups i n conpounds of Formula |. 25 "Protect2z Marctiramop” refers
to a group 3294t ons that when. attached to a reactive group in a

nol ecul e masks, reduces or prevents thatgreactivity. Exanples of protecting
groups can be found in T.W Geene and P.G Futs, Protective Goups-in
Organic Chemistry, (Wley, 2nd ed. 1991) and Harrl son and Harrison et al.
Conpendi ung.- g{eﬂﬁqﬁ'&f@@[zcz ﬂLgam-EneM}thbdxyhc‘doﬂdsgluie}&pcolnhmtwft ey and Sons.
1971-1996) . resent atiy llucBgRt Y .

| e GRS BR IonPr e L e it
(Boc), triad, Igldtsmiqdcul Mo;cyﬁaghthm@dld,wﬂhq)fhyﬁﬂét sheasicaqlds BHgenic ¢

trityl and substituted trityl groups, allyloxycarbonyl,

9.-fl | poad whadarhony|
(NVOC;Jor ngér s ﬁggtgﬁéféﬁ%@gﬂxﬁ an 3Qdic fd% %mtnh&m@parmroa poudd yiekdriony

roxy pr ot ct| ude those wh e the
_hydr oxy 5grsplscedb jeamé#h%y:lgata@ %@W’h@@dﬂ%&ﬁ“&g‘ a; rityl
~ethers as ‘ﬁﬁl b @Brdinkiek n@lﬂh%r&ga&@lﬁisélﬁw&rﬁl@ﬁaﬁﬁhhnﬁé hbdthandlanmab,kyl silyl
et hers, d allgaggi et hers Treﬁt 558131 treatnent” of a disease -
i ncl udes pg,Sremethamic, - g?‘f)"‘mﬂt &venting the di sease, i.e.,
.causing the clinical synptons of the disease not to develop irk a mammal
~that nmaybe ex p%&&utgﬁl' mearpaagicempessdl WhIChhéene%a@@VbBﬂeab@slthaﬂert

exper | ence. O l-SRlAY, SHIRLOME oSl lloll) SRA5nd DFRLD Hbhg whas selsease.

i.e., arré d evel oprfen

The di sease E‘J%Cf
*cl'i ni cal- sydpigisedminisiesid tp@lmovmﬁlgartwb}qﬂ Juadegsiof g compg ‘?@‘)F@é‘faegm on
mt he di Sﬁ@??etp%ed rf)m%lﬂf@?ﬁ%hncn%ﬂﬂ%}@fﬁ resé‘nﬁlhqhéie@ﬁpmﬁl fFoemidtinve "
u

unt” nean nt a co % Q’J&ﬁf tgl st erf {ﬁﬁugdrramml
for treatidvgha vaysbaldhe m@@%ﬁf’%ﬁ"@h € 16"“'8 o 4585 PHsh to the
di sease. ThQdni (ﬁ}% BPAY be dﬁl Fé(re&f)f/ ﬂﬁbmp&taﬂﬁdmon of dektairafupctitepbgreipgsush t he

o ot b 0 s o Rl o
- means tjatbd &f&c&dbﬁ efyd et kdlyase o eamporihceoing wrFocwMTﬁra dregs wgldBut  need
not oc curs co%q doo[n of FOSnAETGHePEA £ Hydrgﬂr YifSo, or sulfhydryl groupina. compound

of Formula I is bonded to any group that may be cleaved i1 vivo to regenerate the free
hydroxyl, amino, or sulthydryl group, respectively. Examples of prodrugs include, but are
; not hmlted to esters (e. g-» acetate, formate, and benzoate derivatives) or carbamates (e.g.,
20 - N,N- dunethylanunocarbonyl) of hydroxy functlonal groups, and t'tuol or sulfomde groups

in compounds of Formula L

: | "Protectlng group” refers to a grouping of atoms that When attached toa reactwe
‘- O - grotip in a molecule masks, reduces or prevents that reactivity. Examples of protecting : C "j
' groups can be found in T.W. Greene and P.G. Futs, Protective Groups in Organic
25 Chemistry, (Wﬂey, 2nd ed. 1991)-and Harrison and Harrison ef al., Compendium of .
‘ Svnthetxc Orframc Methods, Vols 1-8 (John Wiléy and Sons. 1971- 1996). Representative
- amino protectmg groups inclide formyl, acetyl, trifluoroacetyl, benzyl, benzylokycarbonyl
(CBZ), tert-butoxycarbonyl (Boc), tr1methylsﬂyl (TMS), Z-trunethylsllyl—ethanesulfonyl
: (SES), trityl and substituted trityl groups, aﬂyloxycarbonyl 9- ﬂuorenylmethyloxycarbony}
30 - (FMOC), mtro—veratryloxycarbonyl (NVOC) Representatwe hydroxy protectmg groups
_ include those where the hydroxy group is either acylated or alkylated suchasbenzyland
T tntyl eﬂ:ters as well as alkyl ethers, tettahyd.ropyranyl ethers, tnalkylsﬂyl ethers, and allyl -
S ethers

; "'-‘Tré,-ating" or "treatment” of a disease iﬁg:ludes:'



~ (1956), Cahn, 'AtempentllFe

isnst ances where the event or ci rcumstance occurs and i nstances in which |t

_ does not . S\% J]QS,%? ﬁarrpl e, heterocycl 0 group optionally 20March®@006
. -substit BPYR an al kyl group” neans that the al kyl nmay but need not

be present, and the description includes9situations where the heterocycle.
~group is nmono- or di-substituted wth the al kyl group and situations where
the heterocyclo' group is. not substituted wth the al kyl 1%ﬂoup Co ounds
“that have the @anrevankingtheadisdass, hel} @uking thi dinésal sympteras ki disease p9plo

sequence of. bondi 00 9 LIELE Al OB Bcdlter AR ARRSIMB L Okiskebst deonat | n

space are I SONers I n the arrangenent of
‘their at omptexpesisaceoradieplupsymidoms of ?é@?@éners St éreoi somers that are
ot mrror |mages of one another are ternmed "di astereoners" and t hose that

ar e non- super i Aditnd e dfkEase rI%g Qfre@ing@RGhduiriethe dewlopmeentedthe disease
"enantioners” en a conpound has an asymetric center, for exanple, it is

35 bondéd- @Utsf‘éiﬁicahﬁmléf)@ﬁtc’fgroups a pair of enantioners is possi bl e. An
enantionmer can be characterized by the absolute configuration of its
asymetric cen(3grrehéing the dieasy idyedudhyg regressitn ofithd dBeaseguap linigalr ul es of
Cahn, | ngol d a%nd Prel og, (Cahn et al. Angew. Chem Inter. Edit., 5, 385
(1966) errFRPSPH: "Cahn et al. Angew. Chem, 78; 413: (1966) Cahn and

Ingold | Chem Soc. (London), 612; (1951) Cahn et a Experientja,12, 81;
ective amount] gneapy g Apyoust 0 ?CQIHE L"‘irhﬁ whi ch

ghe t ol e “Jtlcﬁnfu?stc&E %o SH‘P&FH@W& t?éauﬂgﬁldfs@aséeig sdlﬂﬁgiaht andfedastgnattatnatr »
ext ror ot at or evoro at or e
ﬁhl rald ¢ ag- dhs @%F%’Fu%%a“EFﬁfW@Ye ?IHBKS‘%) Hg'LVa ﬂ%‘?”iaﬁé?n ﬂm%%gﬁgmﬁ&xtﬁ

reof A fofdh® HaNtsabniing a8 ua agh g} dtansf thé mahendrtabe treateds i s cal | ed
a "racemc mxture WO 031029212 22 Ivarch 2006 -10 The compounds of this

i nvention may | | i.N_St ereoisn [ 1RBGu Ry TOr €
asymetric cent Y 8%%%33768% dg@iﬁ&mﬁ{ﬁ}%&gﬁﬁﬁﬁ?%t% an
therefore, d&mﬁbabevpnmmmmmwbummaedgpéo@@m@déh%t ¢ deperipfiqqn

Unl ess ot hert tM & wi Al eg ortc]t}?mﬂ&%gcr el Lk nd Estdﬁfc@ﬂﬁﬁﬂn&lplt dBed niste For

i ndi vi dual "SPEFE0T SONEr S as

m xtures._. The ods fgr the
 det er m nat exampé, "b@temadherﬁ@tqp;doaﬂlr mﬂ@ﬁﬂ&ﬁ&?ﬁtﬁﬁm f""lﬁ’s‘r"eﬁr“@ eX8#ers are
wel | - knownpJ, Eaét}'i]ﬁ ta]l%?ﬁﬁy 548 Bboke pﬂase@a,eamahe deseﬁpﬁd%dmhxdedmmagam c
Cherni stry n J. March, Joh(ﬂ \‘/J\g S%%s l\gr\gugggﬁm
Thr oughout Wbﬁ@ thi)bﬂ?’i%i’?l‘é BTQURS PERP LN T &lky
fol | owi ng wK@@Qh@H&erocycIo group is not substituted W’lth the alkyl group.

Compounds that have the same molecular formula but differ in the nature or
20 sequence of bonding of their afoms or the arrangement of their atoms in space are termed
s “isomers”. Isomers that differ in the arrangement of their atoms in space are termed
j "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 cornpound 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 asymmetnc center and is described by
the R- and S-sequencmg rules of Cahin, Ingold and Prelog, (Cahn et al. Anigew. Chem. Inter.
Edit., 5, 385; (1966) errata 511; ‘Cahn et al. Angew Chem., 78; 413; (1966} Cahn and Ingold

SR . J. Chem. Soc. (London), 612; (1951) Cahn et al. Experientia, 12, 81; (1956), Cabn, J.
| , 30 Chem.Educ., 41, 116, (1964)) or by the manner in which the molecule rotates the plane of
S - polarized light and designated as dextrorotatory or levorotatory (i.e., as (+) or (-)-isomers

respectively). A chiral compound can exist as either individual enantiomer or as a mixture
- thereof. A rmxture contammg equal proportions of the enantromers is ca]led a racenuc 7

,muctur,e
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A

N, N- Di r net

mam de

HWA HPLC 15 KHVDS MCPBA MHz M5 NVMR 20 OXONETM 25

pJFAA TFA -THE TLC TMS-CT.
Di net hyl sul f oxi de Et hyl
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Acet at e

Hexanet hyi phosphorl c triamde
Pot assi um hexanr et hyl di si | azi de

Hi gh presure |iquid chromatography
m Chl or oper benzoi ¢ acid Megahertz

Mass

Spectrum Nucl ear Magnetic Resonance Potassium peroxy Posu,l f.at e
' The compounds of this invention may exist in stereo1somer1c if they possess

_one or more asymmietric centers or a double bond with asymmetric substitution and,
therefore, can be produced as individual stereoisomers or as mixtures. Unless otherwise
indicated, the description is intended to include individual stereoisomers as well as

5 mixtures. The methods for the determination of stereochernistry and the separation of
stereoisomers are well-known in the art (see discussion in Chapter 4 of "Advanced Organic
Chemistry", 4th edition J. March, John Wiley and Sons, New York, 1992).

Throughout the application the following abbreviations are used with the fo]lowing

~meanings: 7
10 . DMF N,N-Diniethylformamide -
- DMSO Dimethylsulfoxide _
U EtOAc : ' Ethyl Acetate - =

HMPA. Hexamethylphosphoric triamide
HPLC High pressure liquid chromato graphy

15 KHMDS Potassium hexaméﬂlyidié_ilgizidé :
MCPBA , m—CIﬂoroperbei_izoic_ acid

‘MHz | Megahertz

MS Mass Spectrum _
NMR Nuclear Magnetic Resonance

20 OXONE™ Potassium peroxymonosulfate

‘ PCC " Pyridinium chlorochromate
PIFA : B1s(tnﬂuoroacetoxy) 1odobenzene
\“) p-TsOH ~T01uenesulfomc acid
: TEAA Trlﬂuoroacetlc anhydrlde
25 . TFA 'I'nﬂuoroacetlc aad_ o
 THE Tetrahydrofuran
TLC _ ' Thin layer chromatography _
TMS-OTf . Trimethylsilyl U1f_1uoxgm§thar£¢sqifonatc
(BOO),O Diétert—butyl dicarbonate
30 The:naming'and_numbering of the compounds of this invention is illustrated below.




". =CHZ- 47chl or o- phenyl 335 201- CH3HHCH3

~ Ryridinium chl orochromat e Bi s(trifluoroacetoxy)i odobenzene

p- Tol uenes,w 0§ﬂ’ cid Trifluoroacetic 'nhydride Triflxyopgeeebog acid
Tetrahydro G in layer chromatography Trinethylsilyl

trifluoronet hanesul fonate Di-tert-butyll-dicarbonate 30 The nam ng and.

nunbering of the conpounds of this invention is illustrated bel ow. WO

03/ 029212 22 March 2006 Fornmula | In general, the nonenclature used in this

Application is based on AUTONOW v. 4 DAr a Beilstein Institute conput eri zed

system for the generation of |UPAC s K i 2 5 nomencl ature. Conpounds of

Formula | wherein R, R2, R3, R4, A are as defined below. Fornula I

Cpd- RXRZRAR3AAr MVB. #[ m+|—|]} 202- HHGH3S CH2- 4- f | uor o=phenyl 318

401- CH3HHCH3SCR- - 0- 14- f | uor o- phényT . )

101- CH3HHCH3S2- - S- 4- f | uor o- phenyl 33?
Q2-

3EHCH3SCR- .

CHZ 4tvron o-phenyl . 379

106- CH3HHCH3SR- - SO- 4-f | uor o- phenyl 382

203- CH3HHCH3SOR- - CH2- 3- f | uor o- phenyl 318 W031029212 * -12 22 March 2006 102
- CHBHHCHBSCR- . - S- 4- et hoxy- 348 phenyormulal :

™
- In general, the nomenclature used in this Application is based on AUTONOM ‘-
v40,a Beﬂstem Institute computerized system for the generation of TUPAC systematic

5 nornenclature

Compounds of Formula I wherein R, R% R% R, A, and Ar are as defined below:

Fo;mulai

5 =c§a & e 'Ré_":' R E A , ['mki;r
02 | -CH H{H CHgsdz- -CHy- | 4-flusro-phenyl 318

‘ l-40i1 I -CH;.; - lH I—I CH;SCSZQ ~Q-; : 4~ﬂuor0éphenyl-" 320

10’1 . = CH3 H H :_CH_o,SOz-‘ s -ﬂuoro—phenyl | 33_6_

: 212 : -. -_Ci—;[a H --H .CH3502- -..:-C..I.Iz—‘. -4—chloro-phenyl .335

| 201 A B —CH3 | ‘H H fCH;SOg- | —CHz- 4-—bromo-pheny1~-‘ : 37.:9

" 106 | k';'cH; - |H H - CH380x- ':_-so- 4-ﬂuom-phény1 | 352
| 203 | . _Cﬁa. {H|H _CHaé.oz- '-C_Hr 3-fluoro-phenyl | 318




103 - CH3HHCH3SO2- - S- 4- chi or o- phenyl . 353 204 - CH3HHCH3SO2- - CH2- 4- met hoxy- 318

phenyl. 205.

- CH3HHCH3

SQ2- - CHz- napht hal en- 2-yl 350. 402

- CH3HHCH3 S®R-B¢2%21 % h| or 0- 4- 367 et hoxy phenyl 403
- CH3HHCH3SR- - 0- 2, 4- di f | uor o- 338 phenyl - D4

22 March 2006

. = CH3HHCH3SO2- - CH2+
met hyl - phephy!10208

104’

2006 ioé%%%

HHCH3SO2- -

- CH3HHCH3S2- YO 2, 4-di chl oro- 371 phenyl 405
- CH3HHCH3S2- ' - 0-4- chl oro- phenyl 337 206
4- et hyl - phéﬁl 314 207 - CH3HHCH3ISO2- - CH2-4-tr | fl uor o-
, -0434%143302_ -HQHEHRSQ@2-gi f1Suor o- 3BE1efmsHy|  pOP4S. | |
- CH3HHCH3S02- - CH2+4- et hyl - 346 sul f gnyl - phenyl 210 - G-I%HEQIBSOZ- - CHz-
.. 4-nmet hoxy=380 naphthalen-1-yl 211 |- CHRHHCHISCOP- -ICHz- - 2- chl or o} phenyl
S2- - S-2, 4-di fl_uaro-|3 hemyl C WO 03/029212 -13 ‘Mar ch
Cifi3 Sop=% 2-chll'gr 0‘34-%&5021 uoo- - pheRiarophsnylo 3
CH2- 4- et hane- 378 _ _
204 -CH; ~ |{H|H| CH;SOp| -CHp- | 4-methoxy- 318
phenyl
205 . ,
-CHj H | H | CH350;-| -CH~ | naphthalen-2-yl 350
402 CHs |H|H|CHSO- -0- | 2-chloro-4- | 367
methoxy-phenyl
403 ~-CHj; H | Hj CH;SO:-| -O- 2,4-difluoro- 338
' phenyl
404 -CHj, H | H{ CH;SO.,~| -0O- 2,4-dichloro- 371
phenyl
-405 --CHs H|H . CH380,-| -O- | 4-chloro-phenyl 337
206 CH; | H|H| CH;SO;| -CHy- | 4-methyl-phenyl | 314
207 -CH; | H | H| CHsSO;| -CH,- | 4-trifluoro- 368
' -methyl-phenyl
208 - -CH; H|H| CHS0,-| \CHy- | 24-difluoro- | 336
' phenyl
liv200 | ;. -CH, |H|H|CHSOs| -CHy | 4-methyl- | 346
e T ' ' sulfanyl-phenyl
210 | 0 -CH; 'H | H'| CHsSO»| ~CHs# |  4-methoxy- | 380
A LA R naphthalen-1-yl |
1 211° '} cH  |H|H| CHSOz| -CHy | 2-chloro-phenyl | =335
1 104 icH,  |H|H| CHSOr| s | 24-difluero- | . 354
' ' " phenyl

368

' 335

A




sul f onyl - phenyl .502 - CH2OH HHCH3SO2- - S- 4-f | uor o- phenyl 352 302 -CN

HHCH3SCR- - S- 4- f | uor o- phenyl 347. 301 - CN HHCH3SCR- - S- 2, 4-xdiMater 200865 phenyl
303 - ON HHMQBE?HE 4 net hyl - phenyl 343 304 - N HHCH3S2- - S- 4- net hoxy- 359
phenyl 305 - CN HHCH3SQz- - S- 2- chl or o- pherylB364 306 . -CN HHCH3SCR--S-' .
2-chl oro-4- 394 net hoxy-phenyl 319 - CONH2 HHCH3S02- - S-4-f | uor o- phenyl . 365
1318 - CONH2 HHCH3SCR- ., - - 2, 4-di f | uoro- _383_phenyl 320 - CONH?
HHCH3SCR- -'$- 4- et hyl - phenyl 361 31F7 - PONH2 HHICH3SCR] ., - S- 4- net hdxy- 377
phenyl 315 |- C8§2 HHCH3SER- - S- PHchFor 5024 12-Sret hox=plsay- 316 3TONHR
HHCH3SQ2- - 45- 2- chlor o- phenyl 382 307 i CN HHCHBSOR- - &- ﬁugfu_ghggphe nyl 364 WO
03/ 029212 -14-22 March 2006 308- ONHHl CH3S02-1-S--2-1] uoro-4- 77
213 -CH; H|H | CH:SOy| -CHy- | 4-methane- 378
R ' sulfonyl-phenyl
502 - -CH,0H H | H | CHsSO -5~ 4-fluoro-phenyl 352
302 -CN H! H | CHsS0;-] -§- 4-fluoro-phenyl 347
301 -CN H | H/| CHsSO»| -S- 2,4-difluoro- 365
' ~ phenyl
- 6 303 -CN H | H| CHs80,-| -S- | 4-methyl-phenyl | 343
304 -CN H | H| CH;S0,+| -S- 4-methoxy- 359
' phenyl
305 -CN H ! H | CHs80;| -§- 2-chloro-phenyl 364
306 -CN H|H!| CHSO»- -8 | -2-chloro4- | 394
. methoxy-phenyl
. 319 -CONH; H | H/{ CHsSOzx| -S- 4-fluoro-phenyl 365
o) | 318 .CONH, [H |H |CHSOx| S | 24-diffuoro- | 383
phenyl
320 .CONH; |H |H | CH;$O,:| -8 | 4-methyl-phenyl | 361
1 317 -CONH, {H | H | CHsSO0x '-_s.- 4-methoxy- | 377
. - " phenyl
] | 315 -CONH, |H|H| CH;$O»| -5 2-chloro-4- | 412
" ' : ' methoxy-phenyl
; 316 | -CONH, |H|H| CH;S0,-| -S | 2-chloro-phenyl | 382
307 . CN  |H|H| CH$O;| -S- | 4-chloro-phenyl | 364




r-rzethoxy- phenyl 309- CNHH CH3S2- - SO-- 2, 4-di fl uoro- 381 phenyl :
- 501- CH2OHHHCH3SQ2- - S- phenyl 334 601- CHZSOZCI—BHHCI—BSOZ- -S- z&mé}{cﬁrzoe@henyl 431.
801- C( O) HHYXSFEEBM2 S 2- chi or o- phenyl 366 ' _
701- CH20C( O) CHHHCH3SQ2- - S- - 2- chl or 0- pheny4411
321- CON- nBUHHCH3SO2- - S- 2, 4-di fl uor o- 439 phenyl
322- CON- | Pr HHCH3SO2- - S- 2, 4-di fl uoro- 425 phenyl

327- CONEt HHCH3SCR - S~ 2, 4-di f | Jord- 41 phenyl 323-CON( VB) 2HH '
. CH3SOR- - Si 2, 3P8di f|l uor oCN411 PHErYH 3CH; Et 352 HHCH3S@oro-4S- 2| 4-%7f | or o-
439 phenyl | 325- CON- nPr HH CH3S(R- -|S- 2| 4-di f | fior 0- 4P RRSGY
326- CONMeHHCH3ISOR-i-S-2 _4-difl or g- 97 pheny] ‘ §n ﬂrhepyl
311- CNHHCHBS02- - 84- etge y- phényl|373 _ ]
. 328- CON-i Pr $2- - Y- f | ugrd-{pdn(ABE@2 - =50~ _| . 2,4-difluoro- 381
' phenyl
501 -CHzOH H|H CHgSOz- -S- phenyl 334
601 | -CH;SO.CH; {H | H | CHsSO;-| -S- | 2-chloro-phenyl | 431,
801 -C(O)H H [ H{ CH:50,-] -§- 2-chloro-phenyl | 366
701 | -CH,OC(O)CH{ H | H | CH;S0,| -§- 2-chloro-phenyl | 411 C
321 CON-nBu | H | H| CHsSO»| -5 | 24-difluoro- | 439
phenyl
322 | -CON+Pr |H|H| CHSO-| -5 2,4-difluoro- 425
‘ - phenyl
327 | -CoNBt © |H | H/| CHS0,-| -5 | 24-difivoro- | 411
' ; : phenyl
323 .| ~CON(Me), |H |H| CH;S0-| -§ | 24edifiioro- | 411
- phenyl
324 | -CON(Bth |H|H| CHjSO-| -8 | 24-difiworo- | 439 ¢
‘ | Ny Phenyl ol N
325 -CON-nPr | H { H| CHsSOp-| 8- 2, 4 chﬂuoro- 425
326 | -CONMe Hl|H CHS0.-| o8- l2',4—diﬂuoro- 397
e 1 g ~ phenyl '
- 81 {  «oN. |H H | CH;SO,-| -8- | 4-ethoxy-phenyl | 373
| 38 | -CON4Pr | H | H | CH;$O5-| -S- | 2-fluoro-phenyl | 366 |
329 | -CON-nBu |{H |H| CH;S0| -S- | 2-fluoro-phenyl | 420 .
330 -CONBt |H|H| CHS0,-| -5 | 2-fluoro-phenyt | 393




329- CON- NnBUHHCH3SO2- - S- 2- f | uor o-phenyl ---- 420

- 330- CONEt Hfeh 2812 S- 2- f | uor o- phenyl 393 WO 03/ 029212 1@2%rmggdje 2006
. 331- CON- npr HHCHSSOZ -S--2-fluoro- phenO%I 407 332-CON-i pr HHCH3SO2-

- S— 2- chl or o- phenyl 407 333- CON- nBUHHCH3S - S-2-chl or o- phenyl . 438

334- CONEt HHCH3SO2- - S- 2- chl or o- phenyl 410
335- . CON( Ep2HHCHRSOR--S- 2-chl orqg-pheny| 438

o3, ol SEC oty d B Aadal POPAERE | s Lt

‘Wi le the broadest]f definition thifs i nvention 1s| shown above, | certairi
. gonpounds f33?.or rruI aCDNachr prd{er}liedCHaS@,e ta-rSn oir ei@ldrmpheﬂjﬂoﬂr Tt s [Ar

N

i s a phenyl—optioffetty—substi{uted—gt—onre——o rm.ure “es'rH ens

pr ef er abl y{ by:. to ﬁ:H.bSt utent ben ent fr o ' he |

group cons st?%q of h(g 0 "and al}&éx}?, éﬁig@% |s%- Sd g):hgl%ﬁl rgl3t§3 aljkyl
Wthin the] foregoijng preferred enbodi nent, ' {anot her preferred gy oup of
conpounds | i s3%4hat] wheF@NEt Ar |Hs FhenGH:Pi~f ondh | y| Subbwrpphend hat e ¢r

nore positfons,p elerdury by re—tio—two—stbsti+tgtents—ndepengentty

sel ected fromgshe |gr QNS stH ﬁg{cfcﬁgg;gr nnd.gl10 {a Igggﬁo_lpggnﬂs géﬁ%,

wherei n Rbl-Ls alk -; Ais -0- nofe prefle nmpounds
is that where : mal ly supstit utied at on or Tor €

posi tiong, 'e p%s abI 9&2\@?%% ?’g tl'axl) SHp¥Pa1 ut-éht < ?Tfﬁ’@ﬁ‘é‘ﬁg y sHPec{ed
from the .group CO1SI sting of |halo and al KoKy, R3]S - SUZRo, vmerel nRp IS
al kyl; A -3B7, andCBN(Me)Al <y‘-1 61 | ayHEsO4-N. apot Heg ﬂmrog:i.phﬁgﬂl enmgdr ment a

oA ferred r\nwnnllnr‘lc S haf wher.el ) 15 A is hhnn\l| y

g of—corpounds . | ‘
stitutegd oAel po' LONS feraply ib
substi t ut ént P ndbpend? Iﬁ&r&ﬁ eﬁe :lt[_gi FHshe i od py'(ﬂglﬁg? Bﬁ?‘ﬁ”@o f 4&!“ ol and

alkoxy R3is -

D

* While the broadest deﬁmtlon of this invention is shown above, certam compounds
of Formula I are preferred.

In certam preferred embochmcnts Arisa phenyl optlonally substltuted at one or
5 _more posmons, pxeferably by one to two substitutents mdependently selected from the
-group consisting of halo and alkoxy, and R’is -SO;RG wherem R% is alkyl.

Within the foregmn'g preferred embodiment, dnother preferred group of compounds
is that Wherem Aris phenyl optiohally substituted at one or more positions, preferably by
§ " one to two substitutents mdependently selected from the group consisting of halo and
_ O 10 alkoxy; R® is -SO,R®, wherein Ri5 is alkyl Ais-O-; and yet a miore preferred group of
' 'compounds is that Wherem Aris phenyl optionally substituted at one or more positions,
. preferably by one to two subshtutents independently selected from the group consisting of
"+ hald'and alkoxy; R? is -SO,R, wherein RS is alkyl; A is -O-; and R! is alkyl or c:yano

B

In another preferred embodmlent a preferred group of compounds is that wherem
15 At is phenyl optwnally substituted at oxe or more positions, preferably by one to two
substttutents independently selected from the group consisting of hialo and alkoxy; R*is -
~ SO;R% whezein RE is alkyl and A is -S~; and yet a more preferred group of compounds is
" that wherem Ar is phenyl optionally substituted at one or more positions, preferably by.
" oneto two substitutents mdependenﬂy seIec:ted from the group conmstmg of halo. and
20 a].koxy; R3is -—SO;R Wherem Ris alkyl Als -S- and Rl is a]kyl or cyano :




S02R6; wherein R6 is alkyl, and Ais -S-; and yet a nore preferred group of
corrpounds Is that wherein Ar is phenyl optionally substastyirer 2ebs one or
more posi tY¥8#024 %t erabl.y by. . one to two substitutents independent!ly
selected fromthe group consisting of hatko and 20 al koxy, R3 is - SO2R6,
wherein Rs is alkyl;.Ais -S; and Rl is 071 or cyan. . WD 03/029212 -16 22
March 2006 In another preferred enbodi ment a preferred group_of conpounds
“i's that wher eifandihei grefohiedyinbogfinanalprsfesebgiip of exnpournsids et Wesen

posi ti ons fer tzqnia q@) o %yﬁ L Lukents: i.ndanenrsns totweel ected
‘fromth F RG iR R6
aIr IC<)§/nI , :ndl%tmsten@ﬂi’depz?mﬂyeelecaedrbpm the etcelr%rceaﬂg géfo @Sf?ﬁ@?ﬂ?ﬁ%mdss i IsS
that wh | (075]

ot er nbl JORY - SET B Mg Eha ANEL M, S R piruh e p?éfer@ %mp tempasidsi ons,

pr ef er abl $°in gpendentl ct ed f Qﬁgtb&
- group conis that wigerein Axids phenytioptignady yubsiiitea at W?B? Pﬁs’ﬁﬁe yl: A
s -CH2-5 g0d, osfssg%uleﬂts eaeii.eesﬂ Aersctee scnﬁtsygmresansckahgnfhalonn@f the

|nvent|on IS S certain.c fFor Le preferred.
~ For exarrpla]éioxjﬁrRefléTSrCéB g ’Ia d R l5ia 8 %Yr?gr o which-R is

cyan or alkyl; R2 is hydrogen or alkyl, R3 is alkylsulfonyl; Ais i‘h
-0-, and Ar Whﬂs&ebsdaldwrdeﬂummmmwmwshm a&fpselssrt’tmw@worﬂﬂ ?ﬁo

E d hos® deis - S

o R B Bra?weeg%‘% Rl SR confloBnif BRI th geny?r

© nono’ oo’ dmeuudisR Isuyaenbomaﬂdyl Bah@ydrO@InKGﬂwlﬁofPﬁé‘ﬂf OBY H*"I' “Oﬁvéma?‘ n can

- be rra;:le Py t%{ﬁ%&&%@eﬁ abﬁfbggtult%ﬂ Bp&sgﬁﬁﬁﬁﬂe& ]ﬁ@?m& psdfennd bel ow, ‘

. star reagent s use I N I epa n are ¢ fi
her auampannés eﬂt‘mmbrﬁ@sr trhoar inswhyigh ds sS"p ﬁ alg g‘FY @*ﬁz %ﬁg‘mg&f% ' "

(M1 Waukeg ar%géurfo PQH&M(SB%He AAGRON&HY disdisstiBitadraith Bhlo arcalkcsqr MD) or are

pr epar ed t hods known to ose skilled in the art follow ng procedures

set forth in references_.such as, Fi es r an g it rEREoRY gani c
‘Synthesis, . Véiampeunds of sJ‘Bﬁ‘fPst (?%Qh'ﬁfggl%ls ﬁog Chemistry of -
Car bonlﬁommmsshowﬁlbﬂlﬂiws 1-5 and Suppl enental s (El sevier Scr ence

Publ i shers, 1989); Organic Reactions,. Volumes 1-40.(John Wley and Sons,

]ég?g- |) On;va ' ggd Ad Elng mag) ge%%ms%tsé&’ a;(réﬁﬂﬁl \ﬂ&es@)éoﬁ@dum;e edfher

* Publ i sher swailabbe froml\@omrf[ﬁels 11@9}1@'@@\@/:;6}2&50 8?13{ %@%@s&q@; {@{IW%@? %ﬁ; some
- methods by whi 6RrhREn&GORRS, lHi‘@fgn?i (§t Nictid, M@)’%ﬂ QB prepardddy siethods known to '
those skilled in the art following procedures set forth in refererices such as  Fieser and
20 Fieser's Reagents for Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); Rodd’s
Chemistry of Carbon Compounds, Volumes 1-5 and Supplementals (Elsevier Science
: Publishers, 1989); Orgaric Reamom, Volumes 1-40 (John Wiley and Sons, 1991); March s )
O | Advanced Organic Chemlstry, (John Wiley and Sons, 4% Edition); and Larock’s 3 ( ,
~ Comprehensive Organic Transformations (VCH Publishers Inc., 1989) These schemes
25. _are merely illustrative of some methods by which the compounds of thls mventlon can be
| synthesmed and various modifications to these schemes can be made and. will be suggested

‘to one skﬂled in the art havmg referred to this dJsclosure

The starting matenals and the mtermedlates of the reactmn may be 1solated and
punﬁed if desired using convenhonal techniques, including | but not limited to filtration,
30 distillation, crystallization, chromatography, and the like. Such matenals may be
| charactenzed using conventlonal means, including physical constants and spectral data.

Unless speaﬁed to the contrary, the reactions descnbed herem take place at )
atmospheric pressure over a temperature range from about -78°C to about 150°C, more
.+ preferably from about 0°G to about 125° C and most preferably at about room (or
35 -ambient) temperature, e.g., about 20°C,




synt hesi zed; and various nodifications to these schenmes can be nmade and

w ||l be suggested to one skilled in the art having ref ea2msarch@oohi s

di scl osureWOor302%¥1Aarti ng materials and the internedi ates of the reaction
may be isolated and purified if desiregzusi ng conventional. techniques,
including but not limted to filtration, 30 distillation, crystallization,
chromat ography, and the like. Such materials maybe characteri zeg]%#s'. g
conventi onal NSn dracdielyRRIIIAYSd srelviltions hadifScatphagag ragatd AR LM Un| ess
speci fi ed, } 4f: e Q00EE 3k VetetRMiAERGY tosyatlntsiscodnyaminde oéthis MIKEIH ace at |

at nospheric pressure over a tenperature range from about -78C to about
-150C, nore preferably fromabout OC to about 125 C and HnéftFo%ﬁf gr ably at
about. room ( oScimeanthBeamd Ci davpidreamerbads to Rjepare g Pmegencs oL 637 029212

17 22 March 2006 A person of ordinay skill in. t ar i)l RO . _
difficulty, h&heng: Adgaritiesthe synthesisiafialcomprpnd Af% fm@%ﬂﬂﬁﬁ?%%fén@ o

det er m ni ng, hay . eS| 6, DUTESONT, (Rhd alkyl)yurd i’ end Aserrasdefined B,
and C, “de T’g%vln%teﬁ%g'?%ﬁﬁg a?lg %ég%cglrﬁgounﬁ?'of Formula |I. Schene A
descri besabbee. synt hesis of a conpound of Formula | wherein Ais -S or s

- CH2-; R is nmethyl; R4 is hydrogen; R3is RS(O1-2 (Ris alkyl); and R2 and
- Ar are as defined above. RSAv -NH2 (1) Step | Reductive alkylation R2
RS N (2) HStéfh 2 Reduction RS(O)i-2 H (4) N Skgep B.C—~o

) Step 1 0—CH,
. L. >_ N .
- Reductive :
NH, alkylation -

A - RS RS N GH
' é | (1) - (@ H s

Step 2 l Reduction

R2 : L
\ Step
— CHa" -
F” N : . Oxidation
RS(0).0 H '

RS(0}.» H

In Step 1, a certain alkylthioaniline of Formula (1), whér,ein R is alkyl, preferably
. an undergo a reductive alkylation to give certain compounds of

i»\rherein Ris methyl, ¢ . .
S 10 Férmula (2). In general, the compounds of Formula (1) are commercially a_vaalabl_e or can’.
I | be réaéiily s-ynihesizéd by those of ordinary skill in the art: For e_xample, 3—methylsu1fanyl—

_ anline can be prepared follouring the procedures described in Goldkamp, AH J. Org |

" Chem ., 34, 6; (1969), 1780-1785.




€H3 oxidation RS (3) CH3 In Step 1, a certain alkylthioaniline of Formula
(1), wherein Ris alkyl, preferably wherein Ris net hyI22MarchlBﬁ)ﬂér a
reduct i ve WOBH02921dn to give certain conpounds of lo For muFgTEYZIE %P
general , the compounds of Formula (1) ang-commercially ava| | abl e or can be
readily synthesized by those of ordinary skill in the art.: For exanple,
3-met hyl sul . fanyl - aniline can be prepared follow ng the procedures

" described in ﬁ@b& 3R cerfridinidole @Formula (@) whereinRlis aﬂ;yl,(pre@@blmle@ee?es WO
03/ 029212 -18 . rch 2006 P 02/ 10557 t@i n indol e of

Fornul a (3¢ H@eﬁ%ﬂg{i’WF&T B? %‘?%B}é‘ \#jl:EI’EI A ﬁil sQ f? can be

pr epar ed ItBiohﬂiiﬁeslcamhaprapateldelmlEt redﬁdnvee:naqlmpes foflowing,the e Cotlurs -

al kyl t hi 0| ndo cag..be p e d Y 1one9 {1W7bnw ng t he

~ procedured 5%’5@?9%@%}3’ Jiﬁfzﬁr@dj %w éh&ﬁ L@Mgu?h&omi%/{e tem » Chit a.
Tlier.10(2) 187-99 (1975 5 1n Step, 3, the - gr cerd ai onpound
‘of Forrmula: (3)In\‘&1t@r3eth\3 I%O%ﬁﬂceﬁam%%ﬁQ%ﬁ@éﬁﬁ?ﬁ”ﬁ 'I’“;%%aqucan be
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eral fcuhmldﬂbedmﬁtanby stirring 15 in a suitable solvent, such as
hexaf | uor oi sopropanol, in the presence of PIFA to provide the conmpound of

Formula (1) V"*Iﬁrs%‘éxfu é‘céﬁaméulfor@[mﬂble%‘ﬂﬂoﬁﬁulh (Baiherei R lis dkfepreferabbhy de of
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15 in a suitable solvent, such as hexafluofoisopropanol, 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- OTf in.a suitable solvent, such as

dichloromethane, followed by treatment w1th tristhylsilane to prowde the. compound of
Formula (I) wherein A is -CHa-.

20 Scheme B describes the synthesis of a compound of Formula I Wher—ei_n Ais-O-,and
- RLRELRPand Ar are as defined above.

o )®\ ﬁ m C

An indole of Formula (I) may be synthesxzed 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 descnbed in Baccolin, G et al; ICkem Soc,
Chem Commun, 1981, 11, 563. _
Scheme C describes thie synthesis of a compound of Formula I wherein A is -S— or -
CHy~; R is -CN o —C(O)NR"‘RS R3is RS(O)ra (R alkyl), and R*and Ar are as defined

above.




di chl-oronet hane, followed by treatnent with triethylsilane to provide the

~ conpound of Formula (1) wherein Ais -CH2-. 20 Schene Bxdgsehifoes t he

- synt hesi s WP 03/0@¥dpound of Fornmula | wherein Ais -0-, and R, R2,-'R3 and

Ar are as defined above. ,,0Ar HNH2 O RigM An indole of Formula (I) nmaybe

synt hesi zed from certai n conpounds of Fornmula (5) and Formula (6) by

- methods known in the art. For exanple 2, 3-diphenyl-1H indole 25 cat be
“prepared following the procedures desggibed in Baccolin, G etgal; j Chein
Sod © Chem Cont nug; 1981,jj 11, 563._?2@3@ C descri bes tfae synt heql s o(f; a

. conpound of For Nua wherein S CH2-; X ¢ L
-C(ONRMRS, R3 i % O > (MR isnal kyl), ;ént%m and e as def?ned
above. WD 03/0292 RS (7) Step ZNBS Step 4 RS(O)l gp 6 N9 CH3 0 +
Step (10) N O®" H (12) RS(O)l 2N T
L X 0 N_ . )] i
v N
R
_ 7 o
Step 2 Stepa \ v/
N O—CH,
: ~ RS(Oh, M
0 S (1)
‘ 0
Step 4 .ﬂefi - \
— . ' N NH,
RS(O)2 RSOk -
I ( R*=C(O)NRRS)
R - AR
Step 6
N —on
RS(0);.,- H
I(Ra—CN)

In Step 1, a certain alkyltluobenzaldehyde, of Formula (7), can undergo a

(fj " condensation with an azjdg-acetic acid ester of Formula, (8) to form a certam compound

| . of Formula (9). In general, the compounds, of Formuia (7 ) are commercrally avallable or

.5 can bereadily synthesized by those of ordinary. slo,ll in the art. For example, 4»—mercapto-
benzaldehyde can be prepared followmg the procedures descnbed in Arnould j.Cs et al;
‘Tetmhedron Lett., 1996, 37(26), 4523- 4524. In general the compounds of Formula (8) are
comrnercraﬁy available or can be readxly synthesrzed by those of ord.lnary sloll in the art.
For example 2- azido-propionic acid ethyl ester can be prepared b}r fo]lowmg the process

10 described in Thomas, A. S etal; J Org Chem, 1993, ss(zz), 5886-5888.

. m Step 2,an mdole of Formula (10) can be prepared from a cettain compound of
. Formula (9) by methods known in theart. “For exatiple 7—Bromo-4-methoxy'—1H—mdole— _
9-carboxylic acid methyl ester can be prepared followmg ‘the procedures described in
Semerth Ssetal; ] Heterocycl. Chem., 1981, 18, 1373 1377




Step' "'5°22 March 2006 N 1CH3 | ( R3:C('O)NR5R6) H I (R3=CN) In Step 1, a
certain al k\WWQ#/BB¥Azal dehyde, of Formula,  (7), can undesgg@a@nh 2pe§densation
with an azido-acetic acid ester of Formul, (8), to forma certain conpound
of Formula (9). 'in general, the corrpounds of Formula (7) are comrercially
avai l abl e or 5 can be readlly synt hesi zed by those of ordinaryskill in the

art. For exanplg gt Bg &'diﬁpoxﬁﬂ%f@ﬁrxﬁﬁl&{(m)%dhémldk)maﬁqlthe

procedures descr] n_Ar Tetr %96,
137(26), 45paclamblywh qrﬂﬂ&éﬁ@?ﬂﬁ}ﬂﬁ@%ﬁﬁﬁﬁ&h%f SR rGxoNe %
- commer ci al gmaa@& haRixRle@r a sOHond6f Boraalild (113 ywitchds Rieallyly pt uablyd%wmeﬂwhar y

.skill int r r . 2-azi can be
prepared b thlPlFBWﬁé“fo ﬁéer%‘? a%ah@g@%;ﬁgkgwﬁ% aglﬁria@sdl }%r E
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the art! FEROAL AR ARIAAl RELRAURO g SRR B 10s priizethadis know i n
est er can lsesopd@m}aaanmm wsﬁgrmﬁ@ab%@@&n%&laéé&mé \‘n{‘? %&Eﬂ‘i”ﬁ?ﬁ . et
al .; | %5]& a&Rgn, - ', 1981, 18, 1373-1377. WO 03/029212 - 20 22 March
2006 In St ep the -SR group of a certain conpound of Formula (10).
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11 abwith R en pASHH Fﬂlgul
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vents (St Eecff’@ﬁ?b?"b ﬁgﬁ@lc'g@ ﬁ ﬂ%t oxi des _of, For (11)
néboe sim ﬂ-&rdompmndemehulm(lzathesﬂne%po&dOmjC@Ubff’é‘ WP@?'@%E&U@ fated "
that this ,ge sicio) epeﬂcéefmé-@w ﬁﬁ@lswbm@mmt,suths»zherre C
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as may be

arti s an
~sul fonyl i ndmhbrmnethemrfﬂlhﬁ(eﬂlb)’ treafyaee Wittt {2’ P%F@Féiﬁg 5?1§1P0‘md of
15 Formula (12) wherein A is ~CH2-

In Step 5, a certain carboxylic acid of Formula (12) can undergo an amidation to
give a certain compound of Formula (I). The above amidation can be performed by
methods known in the art.

In Step 6, a certain amid of Formula (1) ¢an be converted 10 a certain mdolemtrile of
20 Formula (I) by methods known in the art.

The compounds of the invention can be inhibitors of prostaglandin G/H Synthase | and
. 10 (COX-1 and COX-—II), espeaa]ly COX-1I; in ¥itro, and as ‘suchi are expected to possess i
RO N both anu-mﬂammatory anid analgesic properties in vivo. See; for example, Goodmanand - (' ]
| '- .Gllmans s “The Phannacologlcal Basis of Therapéutics”; Nintl Edition, McGraw Hill; New
25 York, 1996, Chapter 57. ‘The compdunds and composmons containing them, are ‘
| therefore useful as antlnmﬂammatory and analgesic dgents in mammals, especially
- humans, 'I'hey find uthty in the treatiiént of fever, iiflainiatiofi, and pain caused by
¢ conditions such as rheumauc fever, symptoms associated with. influénza or other viral
‘ -‘mfectlons, low back anc'{ sieck pam, dysmenorrhoea, headsdclie, dental pain, sprams,
30 strains, sports m;unes, bursitis; ‘tendonitis, myositis, synovitis, arth.m;ts (rheumato1d
.. arthritis and osteoarthritis), gout, anlqﬂosmg spondylitis, b buras, or injuries. They may’be
-used t6 inhibit prostanozd—mduced smooth muscle contractlons (eg.in the treatment.of
dysmenorrhoea, premature. labor, and asthmia) and to h'eat autoimmune dJsorders (such
as systemic lupus erythematosus and typel dlabetes) '




10 wherein Ris nethyl, can be coupled with a thiophenol of general formula
Ar SH by stiwaasg2aiza suitable solvent, such as hexafl uarguserropanol ; in.
- the presence of PIFA to provide the comégund of Formula (12) wherein Ais
-S-; or it can be treated with a b enzal"dehyde of general formula ArCHO in
the presence of TM5-OIf in a suitable solvent, such as dicliloronethane,
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Formul a (12) wherein , a certain carboxylic acid of
Fornul a ( 1Zpnbansefibe theopravention gad treaimeo ofgav@rdn@ewpa'?h%%pound of
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‘conpounds, '#® ainy ng tnem -. are ere usert ul
anti.-nfl am:nhtaxglcattdr {HadtheCiW. Jaig efatk, Gavcereffbios 10, Q%Pg)) humans They
~fund utility mthe tr atflieut of fever; inflammt [ on and pai n caused by

- uch as rheumat rraef;ompdsuﬁd@rdssﬂmmmtuahedwmnﬁefmumﬂietpemum ot her viral

. synp conditions s i nf ections,. .| ow bac neck
_ headache, @oétusptineataf A%‘F‘E‘Fh%‘hse‘ﬁﬁ g%‘i’é‘?"r?g‘ F‘@b‘i’lit%’i?ﬁ;l%s é1%[1{” SI tis:
tendoni ti Ssyﬂﬂi%*ﬁak BeerSshoRAtb Thlabit the édghiﬂvedeﬂinla@ﬁmer epathnnm gers,
and. ost eoarthrit u K Bi
‘They maybe :%@dk@!ﬁ’ %ér{aﬁrﬁgggn@ﬁﬁdﬁéé@&% rrusc térgo ractlons
(e. g, in t'OrHisyedhsstab boénhﬂyadmprdﬁmmiogmﬂypnﬁxmdda caisefrof €thma) and
to treat, a tor ers 28ribosmdosus and
type | i ag m% %g i%%ﬁ'oﬂﬁ @%iﬁ‘%‘%gg ll,g\ﬁp%lﬁhl b(llt%?s of
prostagl an "H" 3?14%3/?1 he conpounds of this invention can be useful
in the prevent ign, 40d, fSAlIEPeiRley SR ORYonipblinBRof i th Motk Bay be assayed
by measuring the abilify of the compouiid to inhibit COX-{ and COX-TI; especially COX-~
11, in vitro, using a radlometnc assay, as desm'bed in more detail in Bxample 10. It may
20. . also be assayed byin wvo assays such as the Rat Carrageenan Paw and Rat Air-Pouch
: :as58aYys, as descnbed in more detml m Examples 11 and 12 The analgesm ativity of the

N _ compounds of this m*mnhon  may be assayed by in vivo assays 'stich as the Randa]l~Se11tto
) assay and the rat arthritis pa.m model as desc:nbed in Example 13. ‘

.In general, the compounds of this mventlon may be administered in a therapeutlcally
25 eﬂ"ectrve amount by any of the accepted modes of admm:lstrahon for agents that serve
similar utihues The actual amount of the compound of this mvenuOn, i, thé active
| ingredient, will depend upon numerous factors such as the seventy of the disedse to be
" {réated, thc age and relative health of the subject, the potency of the compound used, the
. route and form of adm1mstratton, and other factors

30 : Therapeutlcally effectwe amoirnts of compounds of Formula I may range from
_appronmately 0.005-10'ig 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 preferablybe about 3.5 g to 400 mg per day

In general, compounds of this invention can be admlmstered as pharmaceutlcal

35 composmons by any one of the follomng routes: oral, systemic (¢.g.» transdermal.




cancer. It has been shown that COX || gene expression is upregulated in
human col orexst@l29mancers and that drugs that inhibit pr%ﬁ% @ggrb\n G/H
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- Formula t nay range from approxi rratel y 0.405-10." ui g per kr | ogr am body
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"t'hus, for admnisty to a.-70 son of>
prefer 261 ycayahinglion wi %ﬁswefbmg'ﬂ%ahﬂﬁ Pﬁfe ?eg]]% A%Sn of ! h| s
i nvention ﬁ@ﬂoﬁ&o%,”ﬂxﬂ'a&hﬂﬁﬁ@atﬁﬁz &E@dmaﬂﬂvmaly affect the therapéutic beneﬁ ‘of the
~ compound of Formula L. .Such excipient may be any solxd, hqmd, selm-sohd or, ini the case
of an aerosol compos:tlon, gaseous excipient: that is generally avaitable to one of skill in the

Solid pharmaceutical excrprents can include starch cellulose talc, glucose Iactose

' sucrose, gelatm malt, nce, ﬂour, cha]k s1hca gel magnesmm stcafate, sodmm stearate,
i glycerol monostearate, sodmm chIonde, dned sku:n Frivi | and ‘thelilke, LiGuidand .°
* semisolid exap1ents may be selected from glycerol propyiene glycol watér; ethanol; and
" various oils, indluding those of petroleum, ammal vegetable or synthietic origiri, &g
_3p peanut oil, soybean oil, mineral 6il, sesame oil, etc. Preferred liquid carriers, partlcularly g
R m]ectable soluhens, mclude water, saline, aqueous dextrose, and glycols

Compressed gases may be used to dlsperse a compound of this mventlon in dérosol
form. Inert gases suitable for this purposeé are mtrogen, carbon dioxide, étc.
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Step1:
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 CH5CN (150 ml)

20

followed by the addition of (BOC),0 (18 g) with 480 mg DMAP. After5 hours the

0 mixture was evaporated to dryness and the resulting 2-methy1—6-methylsulfanyl—mdole-1a

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

l '..S't'ep 2

25

Preparation of 6-methanesxﬂfonvl-z-methvl—mdole-1 carboxvhc aad tert—butvl aster

The product ofstep 1 (203 g) was treated with 135 g OXO].'~IE'.TM in 300 mi i:1

* MeOH/water for 2 hours. The mixture was partmoned between methylene chloride and

water, the organic layer was separated, washed, dried, and evaporated to dryness to y1e1d

: 6—methanesulfonyl-z-meﬂnyl-mdole- -carboxyhc acid tert-butyl ester (16 g) asa sohd.

Step-3:




30 peanut oil, soybean oil, mneral oil, sesane oil, etc. Preferred liquid
carriers, particul arI y. for injectable solutions, inclukMaexhe0p6saline,
aqueous dextrose ‘and glycols. Conpressed gases naybe u Sperse a
conpoundWSF0X®RIM2| nvention in aerosol. form Inert gases sw@abpe for this

‘pur pose arenitrogen, carbon. dioxide,-2t-.c. WO 03/029212 -23 22 March 2006

- PCT/ EP02/ 10557 O her suitabl e pharmaceutical excipients and their

formul ati ons are described in. Renm ngton's Pharnaceutical Sciences,

‘edi ted. '%e&ra%n&%-mdﬂlﬁuaﬂ&)@mmahmﬂm@ny, 18th. ed., 1990).  The

| evel of "the conpound in a formulation can vary within t he ful ng
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| 1l TR AT R e el R Spfcic HOIR BRRHLd Endike e |

~conpoun ormul ati onlf ﬁ S:ug bai ance .
bei ng or@ym1mmmmuoﬂamthylpnachﬂanéd£v1e@£ byigisprayfid g of 63 fopYl-i e
conpoun gof about 1-80 wta/o. Represent atlve .
phar nac Elg’ﬁ?g{r}lr?u a‘{vz?s’odr]ljg%%(%nt ai ning a conmpound of Forrmula | are
described in to Exanple 7. EXAVMPLFS e . 344-Pluoro- hen Isulfan |

- 6- met haStegsdd fon 12-neth 1 1. H=i ndvle 5 Step 1:. . Preparatic')n of 2-meth
| -6- methlsulfan-lndolelcaro cid, tent bu 1€ a
. 2- Met hy| Pi@paration 0f 3 i‘L—'a"nl':' i 5 ‘{1,62.'51 thlgflﬁfl?al s A et

St el eyl T

DVAP. Al diwith Bfd. t h '

e e s T
f%’ ull(.}berd;%]ﬁc E’o]vers SREE ge . Preparation

st erlowadd E)
‘gf  6r - Netdlanes mm:ba dnwemw@nﬂmaqrb&’un&cmqnebﬁ’&@ Bl ester The

product pf S4ER c)g%%rée@nsveg of 5 QB ph byl DS EThaes By 62 1 1
methyl-1H-indole, 101, MS: 336 ([M+H]+)

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

compounds of Formula I wherein A is -S-, were prepared:
_ 6—methanesulfonyl-3-(4—methoxy—phenylsu1fﬁn3'rl\).—Z-methyl-lH -indole, 102, MS:
348 ([M+H]+);
3-(4-chloro-phenylsulfanyl)-6- meﬂlanesulfonyl-Z-methyl -1H-indole, 103, MS: 353
20 ((M+H]:; : :

O -3-(2, 4—d1ﬂuor0—phenylsu1fanyl) 6—methanesulfony1—2 methyl—lH—mdole, 104, MS:
354 ([M+I—I]+), and : : .

: : 3- (2-chloro-4 ﬂuoro-phenylsulfanyl) 6—methanesu1fonyl 2~methy1-1H—mdoIe, 105,
MS: 371 (IM+H]"):
2 Oxidation of 3-(4-fluoro- phenylsulfanyl) -6-methanesulfonyl-2-methyl-1 H—mdole,

101 with one equivalent of Oxone ) ylelded 3- (4—F1uoro—benzenesulﬁnyl) -6-
meﬂlanesulfonyl-z-methyl—lH-mdole 106, MS: 352 ({M-I—H]*)

7 ple 2 | | .
§;(£~Broﬁ10—benzvh-6-methanesu1fbnvl—2«methvl—1H—indole ' '




25 MOH/ water for 2 hours. The mixture was partitioned between net hyl'ene
chloride and water, the organic |ayer was ‘separ at ed, wag8hbdrchdi006d, and

evapor at ewd nB!(aness to yield PCT/EP02/10557 _
6- met hanesulfonyl 2-nmet hyl -indol e--1- oxyI ic acid tent- butyI ester (16 -
'g) as a solid. Step 3. WD 031029212 22 rch 2006 PCT/ EP02/ 10557 - 24 |
Preparation of 6-nethanesulfon |-2-neth |-1Hindole The above product of

o and treated with 12 m
eroved and the pr oduct .
tBr way 8.0 g of

step 2 was di ssol ved in 100 m nethyl ene chlorid
. TFA. After stirring overnight, the vol tile 2
. ed. Step 4: Preparatlon

‘crystallized from 10: 1 net hyl enecg
Sul~fNon F:S'g-math | -1F -indol'e A

6-net hanesul fonyl- 5 2-nethyl -1 H
,0f - 3-(4- uom hen-lsulfan | - @LOE han

..solution of 6-nethanesul fonyl - 5 rreOhyI-IH-lndoIe (207 mg,1 inmol) in 6 m
of hexaf | uoroi sopropanol was treated with 4-fl uorothi ophenol (2 mml) .

~followed by Zo addition of PLFA (1.5 mmuol The dark colored spl ution was
stirred for 38 sglutiohas 6-fiethanesatfohyl-Jarethiyllbhindgleddiheg) BreRded #nd wat er .

Purificati,on O, Feﬁvﬁﬂ? -'Woﬁ&benzaldehyde |
ahe iy bntilet sips AEo il €L,
Sl A A P N B ST o
4, but egl %ﬂ‘gasdgtﬁredﬁifo‘k9@%&&%%&b‘é’p&fhﬁoﬁ%@ﬁ@ﬁ%ﬂ%l@dmﬁﬂi ituted -

t hi ophenof® I onal = conpounds,_ of erej S, weré
pr epgr ed: Purification by TLC (2:1 hemgglEtOAc) gave 130 mg 0?3 (4%}01110 Qenzyﬁ% :

24;;92 P%Eﬁﬁ%ﬁﬁ%fo%ﬂﬂ:ﬂ&hﬁ%dﬂ&ﬁ@_ﬁ%ﬁ 309 ([MRHBL hy| -1 H-indol e, ‘| @ MB: o

@54 (2:3' ?Eﬁm%en a\lrsyl,“fofll%w%.lngtheproce ure elsjérfbgagiao@e,ﬁﬁﬂt}iﬁadyg"" ndol.e, 103; MS:

3- (2, 4-di iy bhﬁb@nﬁl@a’h‘f&éﬁﬁtﬁﬂie apprefidatelp sudstioged bempaldebyde; ﬂ?@taﬂghtwpfb ndol e,

104, Ms: 1354
3-(2-cHl oﬁ@maow%'ﬂé%*ﬂ&ﬁafj‘@tﬁf?‘%ﬁ e Pyl - 2- et hyl - 1H: i ndol e, 1

05 WMs:- 371([ M-
| 3- (Ei-[Flu::']o-l))enzyl) 6-methanesulfonyl-z-methyl-lH—mdoIe 202 MS!SIS ([M+H]+),

5 g (3 FluorO-bCDZYl) 6—methanesu1fony1—2—methyl-lH-mdole 203 MS* 318 ([M'!"H]-l-)g

- 6: Methanesulfonyi—3 (4—mqthoxy—benzyl)—2—methyl-1H-mdole 204 MS 318 ( [M+H]+),

—Methanesulfonyl-2—methyl— -naphthalen-z-yimethyl—IH-mdoIe 205, MS 350
15 ([M+I-I]+), o e .

' '9--‘6-Methanesu1fony1—2—methyl—3 (4-methy1-benzy1),- H—mdole 206 MS 314 ([M—!-H]*),
| 6 Methanesulfonyl-z—methyl-3-(4—~trxﬂu0romethyl—benzyl) lH-mdole,mMS 368
3-(2, 4-D1ﬂuor0-benz}’1) 6-methanesulfony1 2-methy1-1H—md01e 208, MS: 336 ([M+H]+), .
20 s-Methané'sul_fonYl—Z-ﬁxethylfB-(4~methY181ﬁfanY_1’benZY1)-lH'-indOI?_.E_Q%-M%: 346
[M+H]+)’ . R
6 MethaneSIﬂfonyl—S (4—methoxy—naphthalen- -ylmethyl)-Z—-methyl-lH—mdole 210 MS:
380 ([M+H]*), | §

3- (2—Chloro-benzyl) 6-methanesu1fonyl 2—methy1-1H—mdole 211, MS: 335 ([M-}-H]""),

}.-.'-.a

25 3: (4-Chloro-benzy1) 6—methanesu]fonyl—Z—methyl-lH~mdoIe 212 MS: 335 ([M+H]+);

and



- 25 xi dat'i on of _ ' -
3- (4-fluoro-phenyl sul fanyl) - 6- met hanesul fonyl - 2- net hyl - | 22 Macthl2806 101 with
one equi v oneTM vyi el ded 3-(4-Fl uoro-benzenesul fpyl)-6- __

m et hanesﬁ"?@%{y&’z" methyl -1 H ildole 106, Ms: 352 ([ M-H {) gjﬁf)ﬁﬁ%é“‘?" |

- 4- Brono- benzvl ) -6-mthan w WO 03/ 0292122625 22 March 2006 PCT/ EPO2/ 1055. 7
A sol ution of 6-nethanesul fonyl-2-nethyl-IHindole (112 ng), prepared as
-described in Exanple 1 Step- 3, in 9 mM CH2Cl2 was treated with p

- br onobenzéaMahysulfony]- mﬂxeﬂ‘g}}}dﬁdn&hﬁsuﬂfon'ﬂv@eﬁi}i) Witindole @03,iM% 379 0 C, 0. 26
.m  of EtSﬁm added.. The 5 solution was stirred for 30 m nutes foll owed
by partit Iﬁlgﬁbet vveen Et CAc and water. Purification by TLC (2 1 '
hexane/ Et OAc) gave 130 ng of 3-(4-br§£a%%&g_§zyl) 6-

met hanesul f onyl - 2- et hyl - 1Hi ndol e 26 79 ([MtH ~). Simlarly,

follow ng t heSHBQGBtﬂﬁo@odﬁﬁmlsﬁﬁﬂvh-kﬁemethahamﬂfmﬂﬂﬂnQple-z-carbomtnle :

- p- brom obenzal dehyde with the appropriately subst i tuted benzal dehyde, the
addi tional 1o conpounds of Formula | wherein'Ais -CH2-, were prepared:

"~ 3-(4-11ubra-benzyl)--neths yes fonyl-2-neth I 1H iiidole 202, MS: 318
([M:H t) ;- ' 3" (3=Fl uor o=benzyl ) =6- net hanesul.- 2-met hyl :..1 H.ndol e 203,

W- 318 {[M{}) 6-Methanesulfon -3a:( thgxy g2-methy | H ndole 204,

M :318 ([M+] ), 6-Methanesul fonyl =2- rretyl thal en- 2-yl i net hyi - |
T-indale 205 Ms:-350 .. b:Metiarie€ oty - 3- (4-net hyl -benzyl )-IH

i ndol e 26, M 314 ([ MH.); GQNEt ~2.methy11 3-(4-trifluoronethyl

benzyl)-1H i ndol e; 207, MsS: ‘ "N Y 4

Di fl uor o- benzyl) - 6- et hanesul #Onyl - 2- met hyl - | H i ndol e 208, Ms:- 336 _

'éiMH—l] £); 20 6-Methan ~ HC e
sul fonyl - 2-zi ai et hyi - 3- (4- rret hyl sul f-anyl - benzyl)--1.Hindol e 209. Mb: , 346 =

([ MtH] +) ; Ste? G . L . _ ‘

6--Met hanesu fonyl - 3- (4-ret hoxy- napht hal en-1 -yt met hyl ) - 2- net hyl - | H i-ndol e

21D Ms: atffakivhllof 2y carbomethoxy-6-methanesulfonylindole

~Sodium (16.6 g) was dissolved in §00, m! MeOH and cooled to —20 °C. A mixture of
methyl diazoacetate (83 2g),4- tluomethylbenzaldehy'de, and 30 ml MeOH was added
10 d:opmse over 45 min! After stirring 3 hours at -20 ° the mixture. was keptat 0 °Cin the
refngerator for two days The material was partltloned between EtOAc and water to
remove a Iarge quannty of solid polymer After drying ahd solvent rethovil the criide
~ azidoester was dissolved in 700 ml toluene and refluxed for 3 hours. The solvent was
removed and the resulting 2- carbomethoxy— -methylthxomdole was punﬁed by ﬂash
15 chromatography. The product was then dissolved in 200 ml MeOH and 100 ml THF
_ _ | OXOI\TETM (3 eq)in 100 ml water was added and the réaction was stirred for 2 hours at ]
O room temperature, The mixture was partitioned between CH2C12 and water. The product C
2-carbometHoxy-6 -methanesulfonyhndole, was obtained 4 a white $olid upon R
evaporation of the organic phase (16.0 g). SRR

20 .St'epz
Preparatmn of 3:(2,4- dlﬂﬂOIO-Dhen'VlsulfallVD 6-methanesu1fonvl 1H-indole-2-.- -
carboxylic ac1d methyl ester

A solutlon of 2- carbomethoxy~6-methanesulfonyhndole (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: overmght 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 hexante. An 88 %




3-(2-Chl 6r 6-benzyl) - 6- net hanesul fonyl - 2-net hyl -1 H-i ndo] e 211, Ms: 335
([MH ); 25" 3 -(4-Chloro.-benzyl)-6-nethanesul fonyl 222metaienl20061 ndol e .
o0 212, NMB: WéRskbdi 7); and WO 03/029212 -26 22 March 2008CTRETZ/HBO2/ 10557 -
-6- Met hanesul f onyl - 2- net hyl - 3- (4- net hyl ﬁzl fonyl - benzyl )-1Hindol e 213 ME:
378 ([M+H'). Exanple 3 3- 2 4-Difludfb-hen Isulfan 1 -6-nethanesul fon
1-1H i ndol e-2-carbouitrile 5 Step 1: Preparation of 2-carbonetho '

- 6-inethanesul fon lindole . Sqdi,Lm.16.6 .\ [ 191 340 'J@d&/bﬂ-l.ahd",
“cool ed t-dﬂddZ@g {244 %&rawéeaﬁsulﬁﬂ’]&g]ﬁ@maﬁh%ﬁ%‘*ﬁ@é’i"gﬁ? ?llé%oq‘gzgd)ax Afticde L

- 4-t hi onmetfuhflesteabaedbigiaedand 30 M MeOH was added 10 cftopwise 'over45 nin
"After stirring 3 hours at :20: Cthe "mxtu.re.was.kept at 0 Cin the

L refri ger%,or?’.for two days. The: material was partitioned between Et OAc and
wat er to“EP”renmpve a | arge quantity of solid polymer. After. drying and
solvent renoval the grp i 1§ LR S M sMESh 1N H-Adld3p- t ol uene and.

.refl uxed Iﬁiekﬁﬂ%lc‘.?u"&%ﬂ#? 3 uf%?&%ﬁ%%ﬂﬁ%ﬁﬁng

. 2- car bpretfboxylicGreidbdrhidet hi oi ndol e was purified by flash 15 chromat ogr aphy.
The product was then dissolved in 200 mM MeOH and 100 ml THE. OxONE (3 .
eg)' in 100 mM water was added and the reaction was stirred for. .2 hours at
room t enper aflhe proditee froixstepy 2 Waastingas for 86 Bowg ‘%@t%ni%%]t“@ Elb{ ﬁ’ﬁl&lwat er. The

- product, . 25 FRXROFRL Wifve @ﬁs?a&ﬁﬁcﬁfbﬂ%‘éﬂké‘eﬁﬁ@.&@d@tﬂ 2N H@btoatbtzn thectrade a
whi t e sohdupon ~evapor ati on_of

n i c,ph 0 g ey
Pr epar at iao. Jhisgmazral 5% g gs FSevedia dion npene g aph kehaele ?A?Hd%
| - 1H i ndob@1Rated vafd B X bfalfichibrivetahyla catalysic asosot of DNIF. gifter stirring 14

é{e% HoronSoh BN N chFe oo Mol P o w%%ﬁfﬁ;ﬁw )

fol I oved partitioned between water and methylene chloride. The product was purified
MeOH/methylene chloride).” The yield of 3~(2,4-diftuoro-phenylsulfanyl)-6-
methanesulfonyl-1H-indole-2-carboxylic acid amide was 427 mg.

Step 4: '
15 ' Prepiration of The 3-(2:4-diflioro-phenylsulfanyl)-6-hethanesutfonyl:1H-indole-2-

carbonitrile

' The amide, of sfep 3,- (250 mg) was dissolved in 8 mld:loxane and_ﬁ;eatgc} W1th TEA-
 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—indole42—carbonitri1e 301 (220 mg) was obtained
6:) - asasolid, MS: 365 (IM+HTH.

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:* o
25 3-(4—F1uoro'—phenylsulfanyl)-6-methanesu1fony1—1H-indole—2-carbonit_rile, 302, MS: 347
O (IMEH]) . a -~
6-Methanesulfonyl-3-p-tolylsulfanyl-1H-indole-2-carbonitrile, 303, MS: 343 ([M-le]+);
6“'Meﬂ1anesﬁlfonyl-3-(4—methoky—phenylsulfanyl)-1H-indole—2-carb onitrile, 1(}&, MS: 365"



25 by addition of PIFA (5.6 mmol). The dark col ored solution was stirred
overnight then partitioned between nethylene chloride aZQiMnaih@OOGAfter
.concentra .he methylene <chloride layer to 20 nil t

pr eci pi taﬁe‘g%‘é}giﬁ of 30 m hexane.: An 88 % WD 031029212 ﬂ@ﬁ@%ﬁg%h

- ‘ester 'was obtained. 22 March 2006 PCT-FE®PB2110557 .yield of

- 3-(2, 4-di fl uor o- phenyl sul f anyl ) =6- nethanesulfonyl-lkhlndole 2- carboxyllc
acid Step 3: Pre aration of 3- 2 4-difluoro- hen Isulfan 1 :

- 6- Fnet hafd2«THlorp-pherisulfanyl)-6-rpetbancayifongi 1t inslol a2 waboaitilee30% b 864 from.
step 2 wagm];_mfed for 36 hours with 4.5 eq LiOHin 12 mM 1:1 -water/THF.:
The mxture was partltloned bet ween Et CAc and 2N HCl to obtain the crude

ot y1 one Pt etherek Boa Culth o B e B+ GBORRTS

catal yti cwtw@f([h@lyﬁ]*ﬁfter sti rr| ng 14 to hours, 10 nl 0.5M NH3 ‘i n
di oxane was added. After stlrrlng 3 hours the m xture was partitioned

Ve ot gl Gt et T ROy AL SR AR BB e S Bl %‘? 126

r net hanes (IM-eHy1); 4H i ndol e- 2- car boxyl ic acid am de was 427 ny. Step 4: 15
Preparation' of The 3- 2 4-difluoro hen lsulfar 1-6-nethariesiilfon.

- 1Hi ndol e on | ved in
B "o o2 AR ARG, kit i OleeslR By FARGDL pamalinne! Vo,
m). Afte20%My3E (IMetBacti on was concentrated .and purified by TLC (3 %
MeOH net:hyl ene chloride).. The 3.-(2,4-difluoro 20

phenyl sul 83yl DiffrofebBaRaslAsmy ﬂéﬂldd%gﬂfﬁwgiﬂaﬁlla@wﬁ-&&%x%@é E(O@?ﬂISFTU) was
bt ai ned asg&_ﬁgL d, Ms: 365 °([M-H).. 25 Si'milarly, follow ng the 3

é\ﬂoced]l?re Bl above in step 2, but replacing 2,4- difluorothi ophenol
with the appropriate substituted th| ophenol the addi t| onal conpounds
6-Methanesulfonyl-3- (4—eth0xy—benzyl) -1H-indole-2- carbomtnle,ill,MS 373

([M+H]")

| Similarly, following 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 Iwherein A is —S- were prepared

- 3-(2- Chloro-4-meﬂ10xy—phenylsulfany1) 6 methanesulfonyl—1H—mdole—2—carboxyhc acid
' amlde, 315, MS 412 ([M+H]+)

3-(2-Chloro-phenylsulfanyl): 6—methanesu1fony1—1H-1ndole-2—carboxyhc acid amide, 316,
" MS:382 ([M+H]); o . ,

T

20  6-Methanesulfonyl-3- (4—methoxy phenylsulfanyl) IH-mdole-Z-carboxyhc acid a.rmde,
317 MS: 377([M+H]+), ST : N

3- (2 4—D1ﬂuoro—phenylsulfanyl) 6—methanesu1fonyl 1H~1ndole-2 carboxyhc ac1d armde,
318, MS: 383 ([M—I-H]"),

3- (4 Fluoro-phenylsulfanyl) 6—methanesu1fony‘l—lH-mdoIe-Z-carboxyhc ac1d annde,m,'
25 MS: 382 ([M+H]+), and

G—MethanesulfonyL -p—tolylsulfanyl IH—mdole—Z-carboxyhc acid azmde, QZ_O, MS: 382
(IM+H]"). -

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




of - Formula X wherein Ais '-S-, were prepared: _
3- (4- Fl uor o- phenyl sul fanyl ) - 6- net hanesul fonyl 1H i ndol e- 22mardhcnm06r| | e,

302; Ms: 34 + 6- Met hanesul f onyl - -

p-tol yl suﬁ‘f‘gﬂﬁ@lﬁ:. ndole o carboni {6, 303, NE: 343 ([ NRE 0210557

6- Met hanesul f onyl - 3- (4- met hoxy- phenyl su2%#anyl ) - 1H i ndol e- 2-carboni tril e,

- 304, Ms: 365 ([MrH {)> 22 March 2006 WO 03/029212 PCT/ EP02/ 10557 -28

' 3-(2- Chl oro- phenyl sul fanyl ) - 6- met hanesulfonyl 1Hi tidol e-2-carbagnitri)e, 305

. MBS 364 fheMiniflepbtairefiin StebGrhy-ndethredknopapiedhgsesliiled iy the art, the adc tlon
-6-meth | f | b 06, Ms: 394 Mt +

- 3- (ZeCh?g?eifg%%eng%I&F ﬁa%ﬁ?\lhggﬁlgﬁg{ hgglg%te:é@% eé— 1H -i ndol e- (2[ calr_ﬂbonl)trl l.e,
307 Ms: 364
'3- (2-F uo3162,4-1419r@@1hm<?139ﬂéw§fﬁ%m 6%@@6@%@#&%@%%@@}%&& e- 2- car boni

Ctrile, tzomlh§32’137h7flsuﬂy|*(rﬂ/ﬁl-]{]

..I.
)
- 3-(2,4-Di ro- bénzenesul f I nyl) 6- met hanesul f onyl - 1H

‘i ndol e-2-¢ Jtrlle 309 10,381

6 ot hncSUbATRARot Phemamig G pa e R dsles2 cprberpl .af“d, 311, M5
373 ([ MHsbpoo laniid @by, Mot ¢iindl] e procedure described above in Step 2,
but repl aci ng , 4- di fluorothiophenol. with the. appropriate substituted

~th ophenol  3dion PO BB P ach RSk For i & 1

wherein
3-(2-¢chl odmethy}emhicx&_i’pwwb([MJaHl/D) 6- met hanesul f onyl - 1Hi ndol e- 2- car boxy!-
" ic acid amde, 315, Ms: 412 ([ MtH });

3-(2-Chl 0595 %f%{ﬂu}sk%bhbxf?%ﬁfﬁﬁl @ﬁ&h&ﬁé&ﬁﬁ&ﬁﬂfl@ﬂﬁldolé‘mcmmmk’ar boxyl i ¢

Ccid am de
63 Met h@ne@'@ﬂﬂ’ ]phenyl sul fanyl ) - 1H i ndol e-2- car boxyl i’ ¢
aci d ami de, 317 VS: 377 ([ MtH] }) ;

3-(2,4-Di ﬁl(gqtpmhwphswm‘mwl) 6-rRetimhdsalfesyi 1D ndold-2-datboapicacl car boxyl i ¢
add am de propylarmde, 325, MS: 425 ({ IM+H]");

3-(2,4-Difluoro-phenylsulfanyl)-6-methanesulfonyl-1H-indole-2-carboxylic acid
methylamide, 326, MS: 397 ([M+H]*);

15 3-(2,4—Diﬂu0r0—phenylsu1fanyl)46-inethanesulfbnyl-lH—indole-Z—carboxylic acid
ethylamide, 327, MS: 411 (IM+H]™);

3-(24Fluoro-phenylsulfanyl)~6—methanesu1fonyl—IH-indole-Z-carboxylicacid
isopropylamide, 328, MS: 366 (IM+H]™); '

6 .. 3~(2-Fluoro- -phenylsulfanyl)-6-methanesulfonyl-1 H—mdole—2 carboxylic acid butylamlde
) 207 "329 MS 420 ([M+H]+), '

| . 3- (2 Fluoro-phenylsnﬂfanyl)-6-methanesu1fonyl 1H~1ndole-2—carboxy‘11c acid ethylamlde,
330, MS: 393 ((M+H]Y); :

3- (2 Fluoro—phenylstﬂfanyl) 6-methanesu1fony1 1H~mdole-2 carboxylic ac1d
propylamide, 331, MS: 407 ((M+H]");

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

3-(2- Chloro—phenylsulfanyl) 6—methanesu1fonyl— 1H-indole-2-carboxylic acid butyla_rmde, :
333, MS: 438 ([M+H]"); _




318, Ms: 383 ([MrH {);
3-(4- Fl uor o- phenyl sul f anyl ) - 6- rret hanesul fonyl - | Hi ndoI e- Zzb‘ardtrﬁqﬂb‘l c acid
am de, 31 382 ([MtH -'); and 6- Met hanesul fonyl - 557 :
p-tolylsul %ni’? p@-i ndol e- 2-car boxylic acid am de, 320 Ms: Pgwpgzﬂo;? arly,
following the procedure descri bed above30nr Step 2, but replacing 2, 4-
di f1 uorothiophenol with the appropriate substituted thiophenol followed by-
~alkylation of WO 03/029212 22 NMarch 2006 PCT/ EPQ2/ 10557 _ -29 f A t he am de
" obtained ﬁn(zsﬁbbrepbynﬂeﬂfa@ﬂarkagtbancsalfonﬂsléﬂmqu@d:arhwh@a%@ thylppde, . -
‘addi ti onabksz4 caRPAWY *ormula | wherein Ais -S-, were prepared: .- -
3-(2,4-D fTuor o- phenyl suI anyl ) - 6- met hanesul f onyl - 1H i ndol e- 2- car boxylic
"acid but 1, 9 ( +). ) _
3--(2, 4- D'%f &GQ&%’I ﬁWi‘ﬁW}%ﬂéﬂﬁy/ﬂ&%Mfﬁﬁ}aégﬂ?‘?@??:@qmﬁéd 2-carboxylic
acid i sogiahythaidd 835,328 A3VEMARTH [ MFH] +) ; L .
3-(2,4-D fluoro-phenyl sul fanyl ) - 6- net hanesul f onyl - 1H i ndol e- 2- car boxyl i c

id 41 IV
. gm( 2, 4%@[@ #ISOE%BHWY&‘FE?‘%%P) %thgréefsﬂlg@ i W}e'%lglaﬁbﬁmc aqél carboxylic
acid M5 m3Bylainkddp3g, MS:589 diMtHYDani de, 324
3-(2,4-Di fluoro-phenyl suI fanyl ) - 6- met hanesul f onyl - | H i ndol e- 2- car boxyl i c

: gCl( (21 4E)rDOP'y<JOI‘ it F?]Bﬁ ﬁ%éth%fé’%ﬁ‘én 1-1 ~mdofe—2~catboxyllca cid

§ onyl -1 H 1 ndol e 2 carboxyllc
acid net Hjmethy amideéé& Mfg59 »eeg ); 15
3-(2,4-D fluoro-phenyl sul fanyl ) 6 rret hanesul f onyl - 1H i ndol e- 2- car boxyl iC

acid et hyl@ordero- gﬁznylmnﬂ)lé&ﬁ%kﬂemfon I-IH-mdole~2—caxboxy11c acid

ségrgwﬁggﬁtﬁﬂ mgé%_%@rl] §%¥3&8‘%tﬁnesu' fonyl i ndol e- 2- car boxylic amg“‘

3 (2- Fl uor o- phenyl sul f anyl ) - met hanesul f onyl - 1Hi ndol e- 2- car boxyl ic acid
but yl ani de, %_x_ﬁ)_@/

Step 1.

15 Preparation of 1-(4-fluoro-phenoxy)-pro an-2-one o |
Q : To a mixture of para—ﬂuorephenol (15 g) and K,COs3 (18.5 g) in 100 ol acetone were (;
added chloroacetone (10 4 ml) and of KI (22 g). After heating at reflux for 18 hours the
' reaction mixture was cooled déwn arid left at room temperature overnight. The reaction
mixture was fiitered, washed with acetone, and evaporated. to d.ryness The residue was
20  partitioned between dlchloromethane and water, the orgamc Iayer was separated and
. ‘washed with water, dried over MgSO4, and evaporated to yleld 15g of 1- (4—ﬂu0ro—
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 NaNOQ; in 5 ml of H,O at -5 °C to 0 °C. After stirring for 30 min the resulted




20 329 Ms: -420 ([MtH }); . ' :
3-(2-F poro phenyl sul f anyl . ) - 6- net hanesul f onyl - 1H i ndol e22Maecht200§1 i c aci d

- etbyl ani dgg g33%029, M5 393 ([MtH }); PCT/EP02/10557 -
3-(2- Fluoro phenylsulfanyl) 6- nethanesulfonyl i ndol e- 2-car boxylic acid

propyl ani de, 331, MS: 407 ([ M+H 25 3=3b=hl oro -phenyl sul fanyl)

- 6-met'hanesul fonyl - 1H i ndol e- 2-carboxylic acid isopropyl am de, 332 Ms:

A01([MrH }) '
.~ 3- ( 2- Chl odiozqutiemysaliovss poytel-istarstdidsdstion GAY P Cita-1536) ef stenngppeilgrideing d

but y1 am de . 533 midiBof MIE Ty 2R AR MPERNHARIREE in the

3~ ( 2- Chl oretigsmetey PEumighiy Theglwiarurdwsited g/ Pt 10 Pradditon ofa My s@ytirR ofci g
“ethyl ani ORa0$B 4nd MatraddDwith N, +he orgamc layer was washed, dried over MgSOy; and -

gl fatz h%;%‘g@gpaggi;l S}f%%fda%g) (J{gm%negg (g anesulfony?lpﬁeny'l)cﬁyé%%&' ¢ aC' d

.'(2- Fl uor o- phenyl sul f anyl ).- 6- met hanesul f onyl - 1H i ndol e- 2- car boxyl i ¢ aci d
rret hyl am giep 3836, Ms: 379 ([ MtH| +); ,
3-(2-Fl uoro- phenyl sul fanyl ) - 6- et hanesul fonyl - 1H i ndol e- 2- car boxylic acid
di met hy| agi(g@ln@F37phdiby)a0 i diadesilfonyl-2maethyl-1F-indole
3- (2- Fl.uor o- phenyl sul f anyl ) - 6- met hanesul f onyl - I Hi ndol e- 2- car boxyl i c aci d
10 diethyl am de, 338, Ms: 421([ M+H] +) . nple 4 3- 4-Fl uoro-
- 6- met hanesul Tothd somt:mtd:f (3-md nesdﬁfblwl—PBtleé)-hYdI_ﬂ@nP(b%)‘%tg)a%qdol‘l(%guom‘

1-(4-11 o ReRleN L BRe( or 08 bedBn@aflobliihcsyskotfial isladues @ﬁﬁ@aﬁk (15 | 9)

and K2C03 cet one were_ adde

chl or oacg. Pﬁ ér
' E\gd of10K| atpgentgf PCls.t Bre ﬂﬁéféthnrfgﬂé‘#reﬁ@ﬁ piigted grroon! Kpperatigdor 1 ho
acti on’ mixdihes Y’Qﬁox?eﬂq d 6&11‘30‘1‘7116: ?élﬂiule Qfak p&ilﬁé@@ﬁBio@d@Qhﬁimﬁtegmphy ni ght .
The reaction mXxture b% V@E 10% 2 cet OE‘F 5}% evaporated to
dryness: GHtedmath HQréOv@Et%/ ?“’cqettf’é”ﬁ gohed 05?11 B ane and wat er,
the or ganifeHaayailfongls2 seahylalidhduld 0 vasilight aiange pawder, Mb: 520K [Mrda) My S04,
and evaporated to yleld 15 g of, 1-(4-fluoro
Similarly, following the procedure in Step 3 described above, but replacing 1-(4-
15 ﬂuoro—phenoxy)—-propan—z;oﬁe 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-meﬂ1anesulfony1—2-meﬂ1yl—lH-i_ndole, 402, MS: 366
([M+H]; '

3-(2,4~ Dlﬂuoro—phenow) 6—methanesu1fonyl—2—methyl-1H—1nd01e,_49_5,MS 377
20 ((MHHT);

© 324 chhloro-phenoxy) 6-methanesulfonyl—2-—methyl~1H—1ndole 404, MS: 370
(M, |

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

ample 5
25 . (6—Methane_sul_fonvl-?:—vhenvlsu]fanﬂr1H—indol-'zﬁvl)-meﬂlanol




“phenoxy) - propan-2-one as a yellow liquid. Step 2: Preparation of
(3- net hanesul f onyl - phenY-1)-hydrazine 25 To a sol ution 2% March 2006
-.3-- et han | -phenylamne (2.5 g) in 6 M HC was adg gg,E Ation
of NaNO2 ﬁéjéﬂ%%%f H2O at -5 Cto 0 C. After stirring for ?nozﬁl%te%e
~resulted 22 March 2006 WO.03/029212° PCTPEP02/ 10557. -31 diazoniurn salt
was poured into.a cold solution (-10 Cto -15 C of stannous chloride in

6 mM HCL The m xture of [esu ted hydrazine hydrochloride in HCl1 was, stored
in the. refri{dPhition offemms sﬂﬁwlémhfpvlg#f%wklﬁa@dph &t %c3shoxy |

~addition Oty bigcls0b ), parbGin 1Bty 2t SAGIeAchti A THE (35 o8 ¢

o e bl ot il L A A 2 B o ot

3- (4- Fl uor ropleeatare over Geblinnes Ultfvas dxuﬁdlmﬂofﬁNHﬂHahdﬁdﬁi'&téﬂomtmEt&’Cﬂ iheon of'

(3- et hanesul £ o dr.azin 1,3 noxy)
-propan§2 Bhogdy ﬁ%ﬁﬁﬂﬁ%ﬁﬁ%gﬁgnﬁ ﬁgﬁ?}%s(ff@#ﬂ ﬁ?ro((ﬂ\gé@%%ﬁﬂngouxl?lﬁol ar
| o' * anpunt 68F mPOf §-methmeswdiayl-drphenysulfanylndl-intdolr2-¢h-mtthand 301.8viEa34dt ur e

. for 1. houa@ﬂcﬁﬂhe sol vent was renoved in vacuo. The residue was purified
. by Biotage'c roJ“n;'tography, eluted with 10-30 % Et CAc/ Hexane to yield 0.1.g
of 3-(4-fluoro- phenox%)h 6. met hanesulfonyl 2-nethyl - 1Hindol e 401 .as a |ight
~orange powder , Sigilarlyplolloyingitha procedigideserib 9dab<eﬂq[év(44r¥éuqmeph§nﬂé@&av -Gn -

Step 3 desgkithgesuifon YPIHQH&oIIZE?I] agédsnd 504, 165: éwc{wmmwaggae pRfedpan- 2- one
with the appropriate y substituted phenoxy propane-2- one the additi onal

. conpoungs of Fornula | wherein Ais E{—mmré‘}g pr epar ed:
'3_(2-Chloro-4-net hoxy phenoxy) - 6- met hanesul T onyl - 2- met hyl -1 H -i ndol e, 402,

3-(2,4_Di fl uoro_phenoxy) - . 6- met hanesul fonyl -2-nmet hyl - 1H-i ndol e, 403, Ms:
377 20 ([M+H'); 25: , ' ‘
3--(2,4--Dichl oro phenoxy) - 6- net hanesul fon met hyl - I'H-i ndol e 404, MS:
370 ([ M+H] +); 3-(4-Chl oro-phenoxy) - 6- et hi ) | f onyl - 2- et hyl - 1H i ndol e
405, Ms: 336 ([MtH }). S

[3—(2-ch10ro-phenylsulfany1)-6—methanesu1fonyl— 1H-indol-2-yl]-methanol (1
mmole) (as prepared in Example 5) was dissolved in 2 ml CH,Cl, anid treated with 0.3 ml

15 NEt; followed by 0.08 ml MsCl. After stirring 10 min. 3 ml DMF was added followed by C_

Q 0.5 g NaSO;Me. The mixture was stirred gvernight. The reaction m:xture 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-z~methanesu1fony1methyl -1H-indole 601, MS:
343 ([M+HT). -

20 T . Examp_le
' Acetic acid 3- 7 : :

366. ( PN2ighlpro-phenylsulfanyl)-6-methanesulfonyl-2-methanesulfonylmethyl- 1H-indole C ™

¥




|

i

© (eluting with 30 % Et OAc/ hexane). to yCk

Exanpl e 5 6- Met hanesul fon:|-3- hen Isulfany 1-1H indol -2- 1-nethanol 22
March 2006 WD 03/029212 PCT/ EP02/ 10557 -32 0 A sol uti on2dMarch 2006

(6-net - hanesul f onyl - 3- phenyl sul f anyl -1 Hi ndol - - 2- yl)-2-carboxylic acid

met hyl  esW 0¥B82ny), prepared as in Exanple 3,. Steps 1 BOVWPHITHE (35
rol) was treated with 5.6 ml 1.5M DI BAE33n tol uene at -78 C t hen al | oned
to warmto. room tenperature over 30 mnutes. It.was poured into-3N HC
-and extracted with EtOAc. The 5 product was purified by S Q2 chrorrat ography

0 636 rrg of
(6- et hanesul f onyl - 3- phenyl sul finyl -1 Hi @' yl ) - met hanol 501, IVB 3.34
([MH +). 10 Sim'larly, follow ng the protedure descri bed above

sul fonylol H-| ndol - - 2-y1] - nethanaol

[ 3- (4- Fl uor o- phenyl sul fanyl ) -6- rnet hang

502, MS: 352.([MtH +) was prepared. Exa&pl e 6
3- (2 Chl or o- phen) Lsul fanyl ) - 6- net hameés hny e hanesul fonyl net hyl
I Hindol e [3-(2-chl oro-phenyl sul_f _ 2 nes :

tha :fonyl
“-indol - 2-yl]-met hanol (1 xnnol ‘
in 2 m CH2Cl2'arid treated _witﬁ;.3 m 15 NEt3 followed by 0.08 m~ MsCl.

After stirring 10 min. 3 nl DMgcWee added followed by 0.5 g NaSO2Me. The

m-xture was stirred overnight. The reaction mxture was evaporated to

. dryness and applied to a PTLC plate. Elution with 1:1 Et OAc/ hexane gave 80
g 3-(2- A solution of [3-(2-chloro-phenylsulfanyl)- -6-methanesulfonyl-1H-indol-2-yl]-

chl oro- Dheg%gaymy%@ (BrétBHER R R0 o) 3RO MDYk cabit b0l ©

601, MsS: Acet I'c _aci | or.o- He@
| sul fan 1 Oémleﬁ%@né‘éﬁl'ﬁ%ﬁw @J{#oiq#é%ﬂweze rqmoyed P Yi é§?é‘?g? asstiqapd -(3006

I EPO2/ 10866-ph&Risuifusl)-8fmethanesulfonyl-1H-indol-2-yl methyl ester 701, MS: 411
(2 chl o yl'sul fanyl ) - 6- met hanesul f onyl - I Hi ndol - 2- yI ]- net hanol
R

75trig) (

d as described in exanple 5) in pyridine (2 m) was
treated wi'th T

Example 8
3-(2- Chloro-phen‘zlsulfanvl) 6-methanesulfonyl- 1H-1ndole-2—carbaldehL

~s

' A\
H,C

10 A solution of alcohol [3-(2-chloro-phenylsulfanyl)-6- meﬂlanesulfonyl-IH-indoI-Z-
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 ox:alyl chloride (0.1 ml) that had been prepared at —78°
After 15 mm triethylamine (.45 ml) was added and the reaction was allowed.to warm to
20° over 30 min. Tt was partitioned between EtOAc and water and the organic phase

15 evaporated to give3—(Z—dﬂoro—phenylsulfanyl)-6-methanesdfonyl—iH-indole-z— _
carboxaldehyde, 801, MS: 343 (_[M+H]+). '




0.5 m ‘Ac20. After 30 min. all volatiles were renoved to yield 82 ng of

acetic acid 3-(2 5 chloro -phenyl sul fanyl) - 6-nmet hanesul f e2iarcht200adol - 2-yl
- nmethyl ester 701 Ms: 411 ([MtH +). Exanple 8 3- 2-Chloro an 1

- 6- met han®@P8113 - 1HH ndol e- 2- carbal deh de o, ~ H3C SO 10%&%?%?#%% of

al cohol [ 3-(2-chl oro-phenyl sul fanyl ) 76~3gthanesul f.onyl - | H i ndol -

yl]-met-hanol- , (75 ng) (prepared as described in Exanple 5) in CI—|2CI2 (5 rd)

was added to a solution of DVBO (0.2 ni) and oxalyl chloride (0.1 nl) that“-

had been prepared at --78. After 15 Examplerd et hyl ani ne (.45 n) was added
and the reaction was allowed. to. warmto 20 over 30 min. It was-

' partltl oned between Et OAc and water and the organic phase 15 evaporated to - '

gi ve3- ( 2: chl orlheftllomihs alefraprebont@ivepharmassutidabiopinulagians gentigng a
car boxal defy( @ﬂ 43 ([MrH +). 22 March 2006 WO 03/029212
PCT/ EP02/ 10 %“ﬁﬁ%’" f;I e 9 The follow ng are representative

phar maceuti cal fornul ati ons cont almmf&miﬂ_@ound of Fornmula Z. Tabl et
S

formul ati on The foll ow ng ingredién are mxed intinmately and pressed into )

single scored tablets. Quantity per Ingredient tablet, ng conpound of this
i nventipon 400 Thl@o%%ﬁ%ﬁ%f&ﬁ%&@a@ﬁﬁc@&[ﬂiﬂdt&?%&@ﬁﬁsmﬁ&) smgg@&c@s@l 120

magnesi um st ear at e

tablets |
. K S " _.EQuap‘ia:ityperr
Ingredient o Lo - .. tablet, mg
C } Eompound of this invention . 400 : C
n 10 cornstarch ' 50
croscarmellose sodmrn 25
" factose”” . B ' ' S 120
magnesium stearate _ 5
Capsule formulation
15 The following ingrédieﬁfs ;ire mixed intimately and loaded into a hard-shell gelatin
~ capsule. ; :
Quantity per
Ingredient capsule, mg C_
o compound of this mvenhon B 1§ ER
207 lactose, sPraY-dned R -

' magnesmmstearate o S T2




Capsul e fornmulati 15 The followi ng ingredients are mxed intimtely and
| oaded into a hard-shell gelatin capsule. Quantity per 22 HMgroadi0e6t

- capsul e, nq%‘% ynd of this invention 200 20 |actose, Speaypdif®dr 148 =
2 magnesi u stear ate 22 March 2006 WO 03/029212 PCT/ EP02/ 10557 -35
Suspensi-on formul ation The follow ng i ngPedi ents are nmixed to forma

~suspension for oral adm nistration.. P 1ngredient Arount conpound of this

invention LOg 5 fumaric acid 0.59 sodiumch]oride 2.y nethyl paraben
0.15g propyl paraben 0.05g graﬁ&ﬂ@ﬁ&@&@éié—%tl .5g 10 sorbitol (70%
sol ution) 12.85g Veegum .K (Vanderbllt Co.) I.Qg flavoring 0.035m

. colorings 0.5 still ed ter to.100.mM 15 Injectable | ation
_The fol I owi nglﬁﬁéﬁ’ Aingr @tﬁ%@é&‘%to fPH?ﬁlst'PePﬁPBBJP%%‘FE et on,

"1 ngr edi ent—..Anpunt

Ingredient o 7 | Amount
‘ compound of this invention _ | 1.0g
5 - fumaricacid = - 0.5g
' sodium chloride 2.0g
methyl paraben ' o . : 0.15g 7
propyl paraben | 0.05g
_ granulated sugar | | 25.5¢
| 6 5: 10 sorbitol (70% solution) 12.85g
. . Veegum X (Vanderbilt Co.) : ' - 1.0g
flavoring : . 0.035ml
colorings 0.5mg
distilled water "~ q.s.t0o 100ml
15 In]ectable formulation

The follomng ingredients are mixed to-form an injectable formulation.

Ingredient | Amount
compound of this invention . 0.4mg
. sodium acetate buffer solution, 0.4 M | 2.0ml
6 20 HCI (1N) or NaOH (IN) o ' g.8. to suitable pH
water (distilled, sterile) - ' ' q.s. to 20 ml
ample 10

Inhlbmon of COX—I and COX—II in wtro .

25, : . The COX-I and COX II mh1b1tor}r activity of compounds of this invention in vitro
was determmed using partially purified COX-I and COX-II enzyhes, prepared as-
 described in J. Barneit e al., Biochim. Biophys. Acta, 1209 130-139 (1994). .

_ COX—I and COX—II samples were dﬂuted with Tris-HCl buffer (50 mM Tns-HCl
| pH 7. 9) containing 2 mM EDTA and 10 % glycerol and reconstituted by incubating : ﬁrst
30 .Wlth 2 mM phenol for 5 mmutes and then with 1 m:lcromolar hemaun for an addlttonal 5




~then with,1 m)lar or an addition _
"terrperatur"‘é"'e ﬁ%@ﬁ?@f@ﬁ%%ﬂo HAMROgrithe carsiewhisirs r(%lftﬁISftTﬁBleQQThGr ch 2006

Concents atpo) G e 2 et e B

~distil | edyymtes ml%fwg_ﬁ‘di M&wa W‘é}éﬁ%&%ﬁﬁ%ﬁ&? @&g&d_‘[ ﬁ“-dt&&ﬂlc\ﬁé th -3 |

i nvention. di ssol ved the carrier vehi
. éarrpl es) . IPFRE™ oneW?S‘/" &E’FG??%E’?&S&T at ed by adding 25 | of 1-[14 C)-
a

a corrpound of this invention 0.4 ng sodium acetate buffer solution, 0.4 M
2.0 M- 20 HAO (IN) or NaCH (IN) g.s. to suitable pH vvatEZN(adihSZGOBI ed,
sterlle) m Exanple 10 Inhi-bition of COX-I and vitro
25 The cd&o"%?%%%ox inhibitory activi ty of - corrpounds (])? 1 |£ qg’\’/entlon
invitro was determ ned using partiall y'i" purified COX-1 and COX-11 enzynes;
prepared as described in J. Barnett et. al., Biochim Biophys. Acta, 1209,
130- 139 (1994).. COX—I and COX-H sanples were diluted with Tris-HCL buffer

(50 znM TIHguss 125 phefthegeconsiitupd CAYK- iorrmnayme wereq;rang:ul;ac@hbr 1and -
reconstit lﬂﬁuﬁdteb}it idﬂﬁﬁl{eﬁ’ipe%fé ihlshAGnMibr aky Mtﬂ mé\??f fipgut es .and.
m nut es at room

'PCT/ EP02/ kﬂWe mmﬁrﬁ&as ihidfatadth fddiﬂg@sf;ﬁ%@ LELY] g‘}'hﬁééhﬁ@}ﬁfd acRI]{(S@% 1 enzyme -
Crono| ar |
an

Shi rerchonis Alawedior ¢ onal
45 secondsentithe forar tddiiomd 45 sanniln ﬂlmiab&o@dﬁhsﬂ&nﬂ;ﬁ@teﬂ b @(ﬂdmg fbbd"ﬂ ofand 750

i ?;?taeéepﬁrp‘{?’ e Rl a3t haRlghOUaRF DR ot piiR S Rale 3 T

pr evi ous| ol fas$erdPalugolirmp (BT Bakes Phillipdbusg V3 ghidhi Hmﬂéieadpmviolusl washed

m- of acetonitril e/ tg{%aage I C acl

r adi 0al®t i VEEAvRRtIAkely witle 8 aliof Aecionifrile/ vetarfacetic aeid 659:50hvaD and

Conpou ndStHéfradlba&mﬂy@x’{ ﬁ{btdhﬁ@e DeEenincd hi’@sdlﬁhﬂalﬁbﬁ cHS2RY, CBEI@D% dflthlts |
(contro

rachi doni c acid (80, 000 The COX inhibitory activities (expressed as ICS[),
t he concent r aThoGOXanhibitgrp@¥vitien (ixpidsiedrs 4Csf the cEadeneREyIBaRigmYoRSSayed)

of- some exeimhse ¥r QM Qﬁlzirm%fbegrtk sg'a?(eél) M&BLQ 2Renilary compounds of the

15 - invention were:

|CPD |- COXT | COX-II
# ICso | iCso
204 | 7.3 .5l.09
| 405. 115 -3.33
@, o s | oae | os0s | | -
| Example 11 S |

Anﬁ—inﬂammatogz activity
The antl-mﬂammatory actmty of compounds of this II'J.VCJI[IOD. was determmed by ,
20 measuring the inhibitior of carrageenan-mduced paw ederna in the rat, usmg 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 beén used as a primary i#1 vivo screen for anti-
mﬂammatory activity of most NSAIDs, and is considered predlctwe of human efficacy. -
25 Bneﬂy, test materials were admm1stered orally to female rats ina volume of 1ml prepared
" as solutions or suspensions in an aqueous vehicle contammg 0 9 % sodium chloride, 0.5
% sodlum carboxymethyl-cellulose, 0.4 % polysorbate 80, 0.9 % benzyl alcohol, and 97.3



CPD-COX-1 COX Il #lc501e50 2047.35.09 40511.53.83 10521. 63. 03 Exans .
Anti-inflammuatory activity The anti-infl anmat ory activit 92 barcha@goéunds of
thi s invegid yns determ ned by 20 neasuring the inhibitpcmErb/16557 - '
carrageenan-1 nduced paw edena in the rat 7u3| ng a nodification of the

met hod -described in Wnter C. -A et al. Carrageenan- | ndaced Edema in -
H nd Paw of the Rat as an Assay for Antl-i nfl ammatory Drugs" Prot Soc. Exp.

Bi ol . Med. oldikilleadtnaé t‘onﬁc@ Otd recl'@éc?veﬁ?cf@éioﬁ@%ﬁ?&%%cﬁge(?@%l ¢ 335 5 Q’Hr y in

- vivo screen_for anti= tivit

- consi der edSQhiEm (FWQGWQM?HBEEVM@H&WSI%@@?Q@FMCOllelsﬁ%ﬁeﬂabm&m&is wer e

~admi ni st er pfecasdahtoyiht gub f
T

- .solut ueo

ol ori do. BUHERER A GEL BERS ART APPSR TR SR SRR B0, 0.9
OdA) benlzlylsdatatsohmhxalmimit ard ﬁle;zlé‘fth'ﬁdiﬁlbht%ﬁ%wem\rﬁ W%&%Aﬁ%ﬁmﬁgﬂﬂﬁiur 05%53; %
istille rats recetv iC

of “a 0. 5 ot Rty veh I bRy Sat SRR B Anitlerd G lesercieco ) | n

0.9 % sal i tabculadesd fomjeadit grdup nThe tim-irsflabyphtotyedctiviegbbihe odst triaeerials ghiphessad paw.
g pave. SibEbEEal bR AhEin Ul R ML DB RO LBk AR TR AR of
~and. right EM%F@CQ@F@MP The increase in weight of the right paw over

the left paw was obtained for each animal and the nean increases were

cal cul gbed forCapsutlsAbhis FRnBOHA WwedeRELRTARLQLMRCL i Vi ty of the test
materials is expressed as the percent inhibition of the increase in hind

paw wei ght of the test group relati VEngf__:ﬂpIUiQ vehi cl e dosed control group.

0 Conpounds of this invention were active in this assay.
P Inhibition of elcosan01ds thesis in vivo

- fI'he'acti_vity of compounds of this invention in inhibiting in vivo eicosanoid
(prostaglandin E,) synthesis in inflamed tissues was determined by the carrageenan-

15  induced inflammation (air-pouch model) in rats, using a modification of the method
described in Futaki, M., et ak, “Selective Inhibition of NS-398 on prostanocid production in
inflamed tissue in rat Carrageenan Air-pouch Inflammation” J. Pharin: Pharmacol. 45,

-, 753-755, (1993) and Masferrer, J. L., et al; “Selective Inthibition of iniducible

e cyclooxygenase 2 in vivo is Antiflammatory and Nonulcerogenic” Proc: Natl. Acad. Sci.

20, USA., 91, 3228-3232, (1994). In this assay, an air-pouch is created in the rat and the PGEy
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 atea of the dorsum.
6 : “This injection of sterile air causes the creation of a subcutaneous "air pouch" The next

25 +*dayy a further 10 ml of sterile air was m]ected into the prewqusly fprmed pouch using the
same technique. The test rﬁaterials were administered dfaﬂy ina vOiﬁme'of 1mi100g
body weight as solutions or suspens1ons inan aqueous vehicle contammg 0.9 % sodium
chloride, 0.5 % sodium carboxymeﬂlyl—cellulose, 0.4 % polysorbate 80,0.9 % benzyl

. aléohiol, and 97.3 % water. Confrol rats received Vehlcle alone After 30 mlnutes, 5ml of a
30 0.5% solution of carrageenan (Sigma, Lambda T ype IV) was 1n]ected mto the air pouch. -
. The rats were euthanized 3 or 6 hours after the compound admmlstratlon 10 ml ofa-
'solutlon containing 10 pg/l of 1ndomethac1n and 5.4 mM EDTA in 0.9 % sterile saline was
- 11‘1} jected irito the air pouch the air pouch was cut open; and the exudate was harvested.
The totaI exudate volume was recorded, and the samples were analyzed for PGE; and 6- -

35 . keto PGF, by ELISA (T1ter23nne s PerSeptNe Diagnostics, Boston, MA) and TxB; by

. rachmmmuno assay (New Engla.nd Nuclear Research, Boston MA Catalog No. NBK—OS?),
" accordmg to the manufacturer’s dlrectlons :




Examle 12 Inhibition of eicosanoid s thesis in vivo The activity of
conpounds of this invention in inhibiting in vivo ei cosa®Mdrch 2006
(prostagl ' synthesis in inflamed tissues was det ep@ErAgg/Msst he
carrageen ﬁ%@zgﬁiuced i nflammati on (ai r-pouch nodel ) in rats, usi :r)lg a
modi fi cation of the method described "dSFutaki, M, et al:, "Selective

I nhi bition of NS-398 on prostan0|d production in inflaned tissue inrat

Ca h I nf t P 753- 755,
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_neasured. by enzyme i nmunoassay. Briefly, nmale rats were anesthetized us
a 60: 40 002: 0ompaugds ohHus wibritapese aciive iy Bt esapubcut aneously with 20

i ng
m

‘of sterilized air, under aseptic conditions, in the proximal area of the

~ dorsurnm -ThIS i nj ection of sterlle@mmp_sé@ses the creation of a .
- subcut aneous "air pouch”. The next,2a Ve urther 10 m of sterile ai
_'was injected into the previously fb‘rn%?p‘@gg’#um ng the sane technl‘que.
The test mat emhakseieactidiy btk e5BHoRiR!df ¥hik hRnk8 {%H{E]';e%eém% g b

wei ght as sol U'[IOH1 or SUé ensl ons n_an-agueqQus ve cont al ni n 0.9

sodi um  UAiPgR| edifigationp dalbd}. Ouwiagd Selittp: b J96 Pol ysor b
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éut hani zeBrcﬁlemf Buh607,% Hbtek Dri]lye'iffeamécmastagdﬂdliﬁil ttib Othibitolq jm Of a
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| d 5. 0.
ster | o oSO A GarRise, Ro, LB TEOGHC I plleessy fﬂheema%e SPRBHERAEE
open; andwetrdnjsgisdatith Mgﬂw&rﬁlﬂe% besiver’s Ténst mxﬂead:meedmaele(Svgmha,uﬁeLm) in

ded, PGF1 b
ST IR e A, <
- radi oi ¥ruR® kelly IEmgolnmae aWQ,igflt Bolugione susmp BHioNo.

NEK- 037) , an E1§l’vé1ﬁc1& Qoﬁt@.ﬁiuﬁ?{'f'yﬁ/@ébﬂﬂfn@ EhiBride 626 06 S5Hhum VbR RARA1 2 - 38
Mar ch 2OOfE:;ell lose, 0 tf ‘szojlysorbate 80, 0.9 % benzyl alcohol and 97.3 % water. Control rats’
received vehicle alone. - After 1 hour; the hindpaw was placed on the platform of a Basile
Analgesy-Meter (Ugo Biological Research Apparatus, Italy, Model # 7200) and mechanical
20 ; force was applied to the dorsum of the rat’s hindpaw. Comipotinds of the invention were
.;active in this assay. o

. The analgesic actiﬁty of conipounds of tlﬁs invention may also be determined by
| O A usmfI an adjuvant-mduced artlmtls pain model in the rat, where pain is assessed by the
- ' ammal s vocal response to the squeezing or ﬂexmg of an inflamed ankle joint, as described.
25 111 Wmter CA. and Nuss, G. W “Treatment of Ad]uvant Arthritis in rats with Anti-
mﬂammatory Drugs” Arfhnt:s Rheum 9, 394-403, (1966) and Winter, C.A., Kling P.J.,
Tocco, D.J., and Tanabe, K, “Analgemc activity of Dlﬂumsal [MK-647; 5-(2,4-
‘ Dlﬂuorophenyl)sahcyhc ac1d] in Rats with Hyperalgesm Induced by Freund's Adjuvant”, J
Pharmacol Exp. Ther 211 678- 685 (1979)

30 " The foregomg invention has been described in some detaﬂ by Way of 111ustrat10n and

r-
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example, for purposes of clarity and understandmg It will be obvxous to one of skﬂ] inthe

art that changes and modifications may be pracuced within the scope of the appended
claims. Therefore, it is to be understood that the above descnptlon is mtended to be .
illustrative and not restrictive. The scope of the invention should, therefore, be

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




- The. nmean concentrations of PGE2 were cal cul ated for each group. The anti -
inflammatory activity of test materials is expressed as 2hMapsi2006t

i nhi biti ow §3/026%4 formation in the test group relative. t edimEroeaodsrol -
group. 5 npounds of. this invention we%§ active in this assay. Exarrpl e
13 Anal gesic Activity The anal gesic activity of the conpounds of this

i nventi on nmaybe determ ned by using a nodification of the nethod descrl bed

i n Randal ly;iih refSre . asur

saigesie BT o e bl pbeadd ity WA B RO SRR R Ry

4, 409, f}‘ uEbclagsare eatitledg| | . Anti-1nflamuatory and Safety Profile
of DuP 697 a Novel Orally. Effectl ve Prostaglandin Synthesis Inhibitor” J. .

) .Pharntal . Exp.All; ﬁ@t@nts, PRéit applicaliond B lﬁﬁl&ggéns dlﬂ%dtulf'ﬂﬁs eion 1€ h@ﬂ%i:ﬂ?

Spr ague Dawl e e injected wt ewer' s yeast

dei oni zed %‘Eré?fa?%‘?%’\&%@c‘”}ﬂ trety ?vrﬁéllplgﬂﬁﬁsm rsamégxtewtaﬁﬂ qagl Ieft :
chi-nd f obt individerl gathon patent dpplitaih drghblicalon wae go kRliadalRihegd orally in-
a volunme of ‘1 n /100 g body weight as solutions or suspensions in' an -
aqueous vehicle containing 0.9 % sodiumchloride, 0.5 %sodi um -
car boxymnet hyI - cellulose, 0.4 % polysorbate.80, 0.9 % benzyl al cohol and
973% water. Controlrats received vehicle alone. After 1 hour; the h| ndpaw

- was pl aced-on the pI atformof a Basile Anal gesy Met er (Ugo Bi ol ogi cal
" Research Apparatus,:ltaly, Mdel # 7200)- and mechanical 20 . (force was _

applied to the dor sum of "t he rat’s hindpaw. Conpounds of the invention
were  active in this assay. The anal gesic activity of conpounds of this.
i nvention may al so be determ ned by using an adjuvant-induced arthri tis
ééi n nodel in the rat, where pain is assessed by the ai nnmal's vocal
ésponse to the squeezi ng or flexing of an inflanmed ankle joints as
described. 25 in. Wnter C A and Nuss, GW, "Treatnent of Adjuvant
Arthritis in rats with Anti inflamatory Drugs", Arthritis Rheuin, 9,
394-403, (1966) and Wnter, C A, Kling P.J., Tocco, D.J., and Tanabe, K,
"Anal gesic ‘activity of Diflunisal [M-647; 5-(2,4-
D fl uorophenyl)salicylic acid] in Rats with Hyperal gesi a | nduced by
Freund's Adjuvant", | Pharmacol. ,Exp. Vier., 211, 678-685, (1979). 30 The

.foregoing invention has been described in sone detail by way of

illustration-and ‘example, for purposes of clarity and understanding. It
will be obvious ta one 'of skill in the




~art that changes and nodifications may be practi ced within the scope of the
. appended ¢l ai m; Therefore, it is to be understood that 22 Marcib2308

- descripti WO/ ended to be illustrative and not restri CCRGEIZRE scope
of the invention should, therefore, be 330determ ned not with reference to
t he above description, but shoul d i nstead be determined 13 4 WD 03/029212 -
39 22 March 2006 PCT/ EPC2/ 10567 with reference to the, follow ng appended
. claims, along with the full scope of equrﬁlﬂ%ts to . which such clains are
~entitled. Al patents, patent applications and publications cited in this
‘application ara. Aeo&i;mmd@d&qwiﬁi@xﬁdh@%rdh@fo%@ﬁﬁ@uﬁdk fepRbdnt&IyY Fghulfor al
purposes to the sane extent as if each individual patent, patent

application or publication were so indi stluaI |y denoted. WO 03/029212 22
March 2006 PCT/ EP02/ 10557 -40 ClaimA™1. A ¢enpound sel ected fromthe
group of conpounds represent ed by Fornula | A/5 wherein: Ais a -CH2-,

-0-, -S, or -S(O-; Ar is an optron 4{ it ut ed phenyl or an

opti onal I y substi t ut ed napht hal dn ydr ogen, Cl1-6 al kyl, Cl-6

al koxy, hydroxy, hydroxy Cl-6 al kyI y.t hio, halo, cyano, -C(O R5,

-C(O NR5R6, -NR5R6, -(CR R')o_ SOC(O)RS, -(CRT" )R® 3S02R5, and -

(CR R") 0_3NSO02R5, wherein R5, R6, RR&and Ware each independently in each
occurrence . 10 hydrogen or Cl-s alkyl, with the proviso that when Ais

- CH2-, eml .S not -C(ONRSR6; R2 is hydrogen, Cl alkyl, Cl-6 alkoxy,
hydroxy, 0, mhaI o -6 alkyl, nitro, cyano, or -NRS5R6, wherein R5 and R5
are as defrned previ ously;

) Ajls a ~CHy~, -O-, -5, or -5(0)~; ¢

®, /

Ar is an optionally substituted phenyl or an optionally substituted naphthalenyl;

R! is hydrogen, Cy atkyl, Cy.¢ alkoxy, hydroxy, hydroxy C,.s alkyl, Cy. alkylthio,
halo, cyano, -G(O)R’, -C(O)NRRS, -NR’R’, -(CR'R")0.s0C(O)R?, -(CR'R")0.5S0:R’, and -
(CRR")4.3NSO,R?, wherein R, R% 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, Cy.g alkyl, Cy.6 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 Cy. alkyl, hydroxy Cys alkyl, Cp.6
alkoxy Cy¢ alkyl, or Cy4 alkoxycarbonyl Cy.¢ alkyl; and R® and R® are as defined previously;

13 15 ‘R*is hydrogen or Cy.6 alkyl; : ' (_
| or individual isomers, mixtures of isomers, or pharmaceutically acceptable salts thereof.
2.The cotrlpound according to claim 1 wherein:
Aisa ‘—CHZ;, -0-, -8-, or -5(0)-;
Arisan optionally substituted phenyl' _ | L

20 . R! is hydrogen, Ci6 alkyl, Cy.¢ alkoxy, hydroxy, hydroxy Cl.ﬁ alkyl, C,¢ alkylthio,
halo, cyano, ~C(O)NRRS; -NRR’, -(CR'R™).s0C(O)R?, ~(CR'R")psSOR%, and. “(CRRM)y.
- sNSOZR’; 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 -G(O)NRRS;




R3 is -SORT, -S02R7, or -SO2NR5R6 wherein R7 is Cl-6 alkyl, hydroxy C-6
‘alkyl, C1 alkoxy Cl-6 al kyl, or Cl 6 al koxycarbonyl C1-82 Makohl2006nd R5 and
- R6 are as W@fq:"’f?égu%rew ously; 15 'R4 is hydrogen or Cl-6 aFky{EROH}0357

i ndi vi dual isoners, mxtures of isomers,-4r- pharmaceutically accept abl e
salts thereof 2. The corrpound according to claim1 wherein: Ais a' -CH2-,
-0-, -5, or --3(0O is an optionally substituted phenyl; 20 Rl is

| hlygrf)gﬁn Cl- 6 Rilix Ydrogm@lahll@wlaﬁmcyohydromdhmxyawmﬁa]myhmd;&ya&o, or
thio, - ) 5 R') 0- 30C( O R5,
al kyl'thio, .qraR JwHEGRR %&N%ﬁgg%ﬁ%ou R R)0-305(0)

-(CR R')a_3S2R5, and (CR KR rei R5, R6, R and R' are each
i ndependent |y i ;0ccurrence dr ogen ClL 6 alkyl, wth the proviso
that when A isI@éH%%q{ ﬁQxRRPIr%OzR%‘i g @)eNRE’RR Crs AlkyiNgy draxi0@oedlerl, Uns 22

Mar ch 2006 alke&§ 0567 BRoky&alby mlﬂzﬁlan 7
hydr oxy, hal o, %Fgﬂaé’:% 6 gls kylojcﬁ?u t?%lm% Qﬁhﬁagﬁgﬁgﬁégﬁﬂaﬁogﬁy

are as fi evi o Y; is -SORT, -SO 2R, or -SO2NR5R6 wherein R7 is
Cl. 6 al gil R“F;“q’d%zS S('Le‘ﬁeﬁu@l Cl-6 alkoxy Cl-6 alkyl, or Cl-6

al koxycar bonyl Cl- 6 al kyl; and R5 and R6 are as defined previously; -5 Re
i's hydrogen ar 3T hécankgund Bcorflhg to chinsibdr aﬁ;\dmmihanxst@eﬁjdaipﬁsnﬂHyor 2

wherein Ar sﬁb%ﬂ@ﬂ@@ ¥to ergaO(%ﬂ twa%luhs}ﬁtut%h@ ?ﬁde%%ﬁ&entt@ sele&gq Ry gy?o&%%%‘n%%g?m S

i ndependentk}%ﬁ SCt romt rou]% gr<oxy,
and R3 is 9 ég‘@?fﬁaRglR & 60z alﬂlkgﬁmRmCﬂaelliybrrpound according to
claims 1, 2 or 3 wherein Ais -0-. 10 5. The. conmpound according to any one

of claims 1 to44rwwn@dun@dc§or@ing@oaihhﬂ§1@rorﬁmé}em@usme conpound
ﬁordl ng to clainms 1, or wherein I's -5-. 7. The conpound accordi ng
%

' f gl wh C Cl-6
al ki‘l”y ik ec?angﬁ]ﬁc PW&%&%@%?&@E@@&%@Et%%a«%uiﬁf@%p%ﬁﬁre. n A

is -CH2-. ©an®he conpound according to any one of claims 1, 2, 3 and 8
vvhereln Rl is-C _6 alkyl

6. The compound according to claims 1, 2 or 3 wherein A is -S-,

7. The compound according to any one of claims 1, 2, 3 and 6 wherein R'isCrg
alkyl, hydroxy Cy.s alkyl, or cyano.

- 15 8. The compound according to claims 1; 2 or 3 wherein A is -CHa-.

9. The compound according to any one of claims 1, 2, 3 anci 8 wherein R! is Cy.¢ alkyl
Or Cyano. .

j : 10. The compound according to claim 1 comprising:

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

20 (6-Methanesulfonyl-3-phenylsulfanyl-1 H-indol-2-yl)-methanol;
3-(4-Fluoro-phen?lsulfanyl)-64i1ethanesulfonyl— 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—lF1uoro—phenqur)~6—methanesulfonyl—Z»methylf 1H-indole.

.25 1LA mechcament comprising a therapeuhca]ly effective amount of a compound
' accord.mg to any one of claims 1 to 10 and a pharmaceuhca]ly acceptable excipient.

12, Compounds according to any one of clanns 1to0 10 for use as therapeutlcaﬂy
3-Ct1VC substances.




or -cyano. 10. The conpound according to claim11 conprising: 3-

(2-Chl oro-benzyl ) -6-nethanesul fonyl - 2-net hyl -1 H i ndol e; 228farch 2006

~ (6- Met hane¥@ 936}%@4123-'phenyl sul fanyl - 1H i ndol - 2- yl ) - met hanolPCT/EP02/10557

3- (4- Fl uor o- phenyl sul fanyl ) - 6" net hanesul-fagnyl - 1H i ndol e- 2- carboni tril e;
3-(2,4-D fluoro-phenyl sul fanyl ) - 6- net hanesul fonyl -1 H. . i ndol e-2-carbonitrile
7 3-(4-Fluoro-benzenesul finyl)-6-net hanesul fonyl - 2--net hyl -1 Hi ndol e; 3-

( 4- Fl uor o- phendRyYseohmetcmeprasdiatanging 20 met biyé of dl4ikisrido & for2be Minufcture of

medi cament 1GQhdRmh SO At i cal i_.ves.anmpunt of c.onpou

accor di ng t0 n&one'ofpé%igg %ﬁ%@fbﬁgﬁgggéﬁgﬁ%ﬁ%ﬁ%ﬂ O8FP d%f)élgsle)lptfagl&e

exci pi ent . [Hne gEAlRTHi@S disease rantalele by sdlenfivo (3611 ighibitos 1 to 10 for use as

t herapeutically active substances. WD 03/029212 10 -42 22 March 2006 :

PCT/ EP02/ 10557 14 3Thd i aofording esTE R U5, 3HePEi ROt 584 ¥in A hatbhAlilBd to 10
i I Si ng one or nore conpounds

for the maq re of .nedicanents conpr | (o) ‘

accor di ng égécg%/ggﬁlemg?ﬂgﬁ?mhﬁ & %%Wﬁtﬁé 3 theigis ppd pstegardiriish geut, ¢
treatabl e byckyslimolental paspbits injbiitd, fteins ldbraidhBedfachafen@btlitinGnkfoghal M 13,
wherein th?pcﬁi?ﬁﬁ?ﬁﬁ’di: rsﬂ:ﬂ; inflammat ory di sease selected fromnyositrs,
synovitis, a rrtrs !?r eumatoid arthritis and osteoarthritis), gout, back
pain, dental pain, sports injuries, sprains, strains, headache, :
tendozritis, ahkylhsdispaccordippieydlain 13, sherebuthe disense it Bysnkmerises accor ding t o
claim13, aBife 1ie. di sease is dysnmenorrhoea or premature |abor. 16. The
use according to claim 13, wherein the disease is Al zheiner's. 17. A nethod

for preparing ound cording to claiml wherein RL is nethyl, R3is

-S( Ot §§R7, R% @%?%ﬁ@ﬁ“%‘?&im 13, wherein e ciseassripplebeimer's.eact i ng a "
cofmpound of general Fornula 15 wherein R2 is as defined in claiml, and R *~
is Cl-6 al kyl JW\AA‘[methodWix@fa @aiRual acesrigroashll wiktrdh RV isdetdyl,

conpou nd ot FEs] R R s hydrogen and A is -S-, which comprises:

reacting a compound of general Formula

R2

RS(0), , H:

15 wherein R? is as defined in daim 1,and Ris Cl;s alkyl,
with a compound of general Formula ArSH, to provide a compound of Formula (I):

A”IA"-_' | C

R2
RS{0),., H-

wherein R? and Ar afe as definéd in claim 1,AisSand Ris C15 alkyl.

18. A mefchéd' for pre’;;étr'ing'a Eompouﬁd according to claim 1 Wherem Rtis ,
20 hydrogen and A is “O-, which comprises | ' ' o .

' reacting a cornpound of general Formula




RS(O' 2 H (1) wherein R2 and Ar are as defined inclaiml, Ais ''S and R
is d_6 alkyl. 18. A nethod for preparing a conpound accg2 tanch 2006cl ai m 1
“wherein R4V¥%03/%21ﬁydrogen and A is -0-, which conprises readti g7
conmpound of general Fornula WO 03/029212-433 wherein R2 and R3 are as
defined in Cdaim1l1, wth a conpound of general Formula OAr p-;~-~ Rl
wherein Rz and Ar are as defined in Claim1l, to provide a conpound of
Formula (1): wherein Rl, R2, R3, and Ar df% as defined in daim1. 22 March
2006 PCT/ EP02/ 10557 19. The invention a ein before described, .
particularly with reference to the 10 n npounds, internedi ates, uses
and processes.
. R NHNH,

wherein R® and R? are as defined in Claim 1,
‘with a compound of general Formula

J:OA'-
O Rt
,"’) 5 wherein R' and Ar are as defined in Claim 1,
“ to provide a compound of Formula (I):
Rz OQAr
-
N
R® H

M
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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