present invention relates to indole derivatives of For mgsg 4k povder ein
Ar and R ¥PPO3PW2R err] are as defines in the specification.

are useful as a se- lective COX-11 inhibitor and, therefore, may be used

| NDOLE DERI VATIVES AS COX || INH BITORS [err] Abstract: This

A1

The conpounds

for the treatnent of COX-1I nediated diseases. WO 03/029212 22 March 2006
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INDOLE DERIVATIVES AS COX I INHIBITORS

- Indole derivatives

The present invention is directed to indole derivatives that inhibit COX II and
therefore useful in the treatment of mammals having disease states mediated by it. The
present invention is also directed to medicaments containing these compounds, method

~ for preparing them, and their use.
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Non-steroidal, anti-inflammatory drugs (NSAIDs) have a problem of causing
serious side-effects such as gastrointestinal tract distress or nephro-toxicity. NSAIDs
inhibit the activity of cyclooxygenase (COX), which is an enzyme involved in
prostaglandin G/H synthesis, resulting in the inhibition of the biosynthesis of
prostaglandins not only in inflammatory loci but also in stomach and kidney. It has been
found that COX exists in two forms; COX-I and COX-II, Cell, 83, 345, (1995).

COX-Tis éxpres'sed in normal cells and controls the function of stomach and kidney,
while COX-II is induced by mitogens or cytokines in inflammatory sites where
1nﬂammat10n and other immunoreactions occur, I Bzol Chem 271, 33 157(1996)

" "To avoid the th'icity of NSAIDs due fo the ].phlbltlon of coexisting COX-I, selectlve
inhibitors of COX-II have been investigated. The selective COX-II inhibitors have anti-

- inflammatory action, pain-relieving action, and/or antipyretic action;: with less side effects

such as bleeding in the gastrointestinal tract. COX—II mhlbltors ma)r show antlcancer
activity, and lower the induction of asthma in asthmatic patlents who are sensitive to

" conventional NSAIDs. ‘These selective inhibitors of COX-II mayalso be ‘used in treating

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

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

EP Patent Apphcatlon 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.




I NDO_E DERI VATI VES AS COX Il INH BITORS V Indol e derivati ves The present

i nventi on i WORM¥I2d to i ndol e derivatives that inhibit220@%chlosgd
therefore useful in the treatnent of manpgls having di sease states nediated
by it.. The present invention is also directed to nedi canents cont ai ni ng

t hese conpounds, nethod for preparing them and their use. Non-steroidal,

anti-inflammat g5y GeFiias Al ?p@&hﬁﬁbﬁmﬁ AOESRhedte Lol uekrsdo cartain ingole
si de- effect&rﬁmm phded inhib@ets. di stress or nephro-toxi ci ty.
NSAIDs inhibit the activi ty of “cydooxygenase (COX), which is an enzyne

irnvol ved in 10 Wé(ﬂﬁgt agﬁe@ﬂm@m@éﬁﬁoﬁ)pmdmmsoorﬁpwud télaged fromhiee grebp b ti on of
t he bi osynt hesi s gr)ros%eﬁ§ %ndl }?;[S not only in inflammatory |oci but also
in stomch%ﬁ@%&@eﬁe’f‘ LIREBE Ly G und that COX exists in two forms:
COX-1 and COX-11, Cell, 83, 345, (1995). X-t is expressed in normal cells
and controls the functi on of stonach aﬂd idngy, while COX-I1 is induced
by mtogens or cytokines in inflamatofy siteg where 15 inflammuati on and

ot her imunoreactions occur, j. Biol. ArY271, 33157(1996). To avoid,
the toxicity of NSAIDs due to thRtink of coexisting COX-1, selective
i nhi bitors of COX-Il have been investhg e selective COX-11

i nhi bitors have anti- inflamuatory acg , “pai n=Rel i eving action, and/or
~antipyretic action; with less side eiiectE such as bleeding in the
gastroiMtestinal tract. COX-11 inhibitors may show anticancer 20 activity,
and |l ower the induction of asthma in asthmatic patients who are sensitive
to convenwheredd: NSAI Ds. These selective i.nhibitors of COX Il may al so be
used i.n treating Al zheinmer's di sease and osteoporosis of wonen after

- menopause. US k3t g H;Io 24 Qg aSS|gned to Syntex USA) refers to
certain new 3-7p eny Ri o1 nadl i'vatives useful as | i poxygenase -

inhibitors. 25 EP Patent Application EP396, 124, ned t refers
‘to certain newAt ol eptionalipsubsiipted rheapins Gﬂrﬁ’d%l HSlf ptqechae}%ﬁla%}
- disorders. PCT Published Patent Applications WO 98/ 08818 and WO 99/ 43672
' (azs: glned to @MI gerl) 8ky), ém&xﬁhftﬂﬁﬁf,h&@ Qs L’ﬂbd?’m’y' S
~indoly a In an e nt o

L nf | amit | G4 éﬁ@%@%z@%) S L ACHR o0 Cia® s H(CRATE"
. 3NSOzR wherein R°, R, R, and R" are each mdependenﬂym each occurrence hydrogen

- or alkyl, with the prov:so .that IfAIS-CHz- Rllsnot -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‘

-~ Rlis hydrogen or alkyl;

or individual isomers, 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




_indole der WRp3

DE Ger man Ag&gl cation DE 4,338,770 (a55|gned to Lehr) refers to certain
212yseful as phosphol i pase A2 i nhi bit or 82 Marsh 20065t '
aspect, this invention provides a conpowsl-sel ected fromthe group of
corrpounds represented by Fornula L 5 wherein: - Ais a -CH-, -0-, -S, or
-S(O-; Ar is an optlonally substituted phenyl or an O&Fﬁv aII substituted

napht hal enyl - droyett, aligl alkak iy droaysydyoxyrafi. ?’kyl

T8 b e Ao G e >o-sﬂ%?~§%n;Rg§§?;;§Sg§g -
e Vi SO.

‘each i ndepavigesit RS, mewemqben@eﬁ

that if A i &E‘gfow&}f&lhfwﬂél{A@c@lzNFﬂle@R%ﬂo%-o . alkyl, al koxy,

hydr oxy, hal o, nitro cyan or -NRSR wherein RS and : are as

defined previougly; t 5 R3 is o2 dr BErigg, al kyl,
hydr oxy &l kyl , Rim@;omw@kma %oh%%ﬁ“%— and R5 are
as defined vﬂ{e?élﬁRaﬁh&RGB‘édssleﬂﬂwplgﬁﬁuﬂr al kyl; or individual isoners,

m xtures of isomers, or pharmaceutically acceptable salts theereof. x0

Al'so, withint e c Bﬁ?u-$§5sRﬂ ds%lbﬂgﬁa @éﬁ:ﬂi’? l},g_rog?an@lﬁﬂkmq(hlkyd,om

the follow ng fery dare efol ng conpounds:. . (i)
The corrpou@ﬂ(omfcafb@nﬂ\blkyle an;i]& argppdefined previepslysor _s{ 0)-: Ar is an

.optinally substituted phenyl, WO 031029212 22 March 2004 -3 RF is

hydr ogen, al kyk4 x%pxy, hydr oxyal kyl , ai kyl t bi ohal o, cyan, .
- C( O NRRRG, ,\&ﬁ?faﬁ?%d} 30C(OR5, -(CRR)oO SSOZRS and

o e e e ot of e Whefin APE aBepflsfs ﬁﬁw@gﬁﬂ BoagoAdY: o
then R . 'Stﬁ&éubzgﬁ@o\ﬁdﬁﬁi& m&n@sd&td@/fdﬁm@hmgr@?@hﬂm ) hal o,

hal o al kyl, Eh;‘r -SO w eremRT_'z\tﬁ?BG wherein Rs and R6 are as defined

p revi ousl y? an
(w)_ The compoﬁn_d of (i), (ii} or (iii) wherein A is _.0_'
.(¥):. The compound of any one of (i) 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. ;




R3 is -SW -S02R, or -SO2NR5R6 wherein R7 is al kyl, hydroxy al kyl, al koxy
“al kyl, or al koxycarbonyl alkyl; and_.R5 and R6 are as de22 Macthgd086i ousl y;
R4 is hydrogen or alkyl.. 10 (iii) 'ﬂ"gfé'conpound of (i) or (ii) wherein. Ar
i s phenyl optionally substituted at one or two substitutents independently
selected fromthe group consisting of halo and al koxy, and ? is -S02R7, .
wher ei N R7pi I Y f (4 I, r 4 il LA in Ais
oo €1 N et et Bl ol BRIARERINUE qild tompdund Rlackhld bl N D1 o
cyandhe feanuiaciijre ofr pedicampls f@mprisiag poa @ glorg cpmperindsids)defined epevedorjs - S- .
(Vi i )thd reawiumpentisb-et raabley safecfive) COKIillidhibifdri 1) and (vi) wherein R is

al kyl, hydroxy alW or cyan. (viii) The conpound of (i), (ii) or (iii)
wherein Ais -CH2-. (ix) ' The conpound of any one of (i), (ii), (iii) arid
(viii) whdned fodh bspert kiils PverktibANSrovid8s @XinefttR fé?rﬁi?é}ﬁ?ﬂgoé compoGRITPT i Si Ng:

3=(2-Chl or ohenzyl .) - 6- pdesulfony| - 2-get hyl < T dal £, L .

et AR ElBAS i tratssprd RRETH RARTeth Roaroto)yakl R ristrighn end Ads -

3- - (4- Fl uor ophenyl sul fanyl ) - 6- net hanesul f bnyl - 7 kari ndol e- 2=carbonitrile;
3- (2, 4-whichfcbogrsephenyl sul f anyl ) - 6- met hanesul f nnyl - | M i '

adol e- 2-cubonitrile; 3y(4-Fluoro-ben wnesul finyl)-6-nethanesul W

-2-methyl -111-i ndol e: 3- l.uorophenoxy) - 6- net hannul f onyl -2 net hyl |
S H s'r%%‘fbé‘.ga?q]in%o%‘%%f néar?plgoéﬁm?hi s invention provides a nedi canent
conprising a therapeutically effecl,ive anount of a conpound! as defined
above and a pharnmaceutically aCCE% ahle excipient. -3a 22 March 2006 In a
third aspect, this invention provides a US & g conpound as defi ned above
for the manufacture of nedi canentgd i sAng Hé or nore conpounds as
defined above for the treatnmery g ¥Seadqg treatable by selective COX 11
inhibitor. In a fourth aspect, t% “ nvent'ion provides a nethod for
preparing a conpound according to the first aspect wherein Rl is nethyl,
R3 is:-S(O1l.2R7, R4 is hydrogen and Ais -S- whi ch conprises: reacting a
conmpound ofwhgseiarlis M&@%n{]ﬂ@m 1;-311&6‘1'115 Cr.s alkyl,

with a compound of general Formula ArSH, to provide a compound of Formula (I): -

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 ' '



wherein R2 is as defined in claiml, and Ris @6 alkyl, with a conpound of
general Formula ArSH, to provide a 5lgrrpound of Fornmul a (23 MaR&(ZOpE2 H
wherein R2 and Ar are as defined in"tlaiml, Ais Sand Ris d.s In a
fifth aspect, this invention provides a nmethod for preparing a conpound
according to the first aspect wherein R4 is.hydrogen and Ais -0-, which-
conpri ses reacting a conpound of general For@ta NHNH2 wherein RZ and R3
are defihed in"the first aspect, w.th a cpnpound of general Fornula 3b

, OAr Rl wherein R and Ar are as defined iip the first aspect, to provide a
conpound of Forrmula (I): 22 March 2006 erétpr RL, R2, .R3 and Ar are as
defined in the first aspect. WD 03/029212 22 March 2006 There may be

provi ded a use of a conmpound of formula | for the manufacture of

nedi canent s c¥mgieing’wgd Avaes as defioed ircthefictinstechf formula | for the

treatinen = di ' articular an inflammatory or . autoi nmune

di sease, #ngkxﬁﬁw#%%%ﬁﬁgéyggﬁgugvﬁgdninistration of a prostaglandin G H
synt hase inhibitor. There nmay be provided pro ses for preparing conpounds
y y p p prep g nmp

of Fornmula L Unless otherwi se stated, RRhe folff’8wing terns used in the

specification and dains have the nean +Ken below "Alkyl" neans a
one to six 10 carbon

‘atonms or a branched saturated nonoval.é pydr gcar bon radi cal of three to
six carbon atonms, e.g., nethyl, &ehyl, 2-propyl; tent-butyl,
. pentyl. "Al kylene" neans a |inear saturat di val ent hydrocarboi radical of

one to six carbon atons or a branched satufated dival ent hydrocarbon
radical of three to six carbon atons, e.g., nethylene, ethylene,

propylene, 2 aBthy k[plng_p*L &G Ar SY6 %g%%ﬁr?eed' in the first aspect.




15 " Al koxy , "aryloxy","' aral cyloxy’ ', or' heteroaral kyl oxy" neans a
radi cal - ORWEMSHO922 i s an al kyl, ~aryl, aral kyl, or het exxoarhkpbs
respectively, as defined herein, eg., matqh.oxy, phenoxy, benzyl oxy,
pyridin-2 yl met hyl oxy. "Al koxycar bonyl al kyl " means a radical taC(ORb
where Ra is an al kylene group as defined above and Rb is an al koxy group
- as defi ned aboviher: gay bapidvicky aasbofny cehpgund, offcmu@tlrﬁ@xb@ar bonyl but ylI .

' A1ky|su1fain meansg the radi.cal ~SR wherej theas
def i ned herepaf ?rB'l QICRSHP%’I“EQH?PI’PQBBC *é ‘?‘%I%I&ggé’nﬂ@bﬂltﬁgre not
Jimted tOtreﬁmidﬁGBESdisﬁ@ﬁMh,pu&mﬂamasmﬂahmlgﬂowﬁmﬂtympﬂhshsmﬁé%ﬁs t he

radi cal -SOH wh re| n i{%l'%a 4%&10{1 ?Jsta%ﬁnﬂﬁl{@{}% L@lifhibitore> Exanpl es
I'thi

of al kyl suPTHR) are“not ed foznefi hanesu :
finyl, but anesul f| n sulfa i cal -SO2R, wherein
Ris a al kyI rJ&PE?a‘T'X%Qe B@P’ﬁdﬁ‘ggrocﬁ%ﬁ%?% PreRe n’gl esb{%‘% Eyl sul fonyl radicals
| ncl ude, 1* 1. hot limted to, methanesul fonyl, but anesul fonyl . .

" Cydoal kyl rreans a saturated nonoval ent cycl iC hydrocar bon radical of

three to. seven ring-ca The cycl oal d claims
optional I y- sub‘s’!’l%?@&mﬁ‘aﬁﬁ‘@ﬂdgﬁio% %‘H’é ﬁ%ﬂwéﬁ o R ent s
sel ect ed f pamthé KitaningPgivembélow: substituted phenyl, or -C(OR ., WO .
031029212 5 22 March 2 06 (where Ris hydrogen al kyl , bal oal kyI am no,

acyl am no, adhtéélﬂfo @tosbcpt ional |y
substi tuted ph nﬁ%eﬁﬁgﬁ{ céﬁéy the @?ﬁngglro ?nct %gs', for
exanpl ap cqatbmmtop;d qr ad;rendittéﬁgmratpimww 0&”"“ 9%hexy4,

Wg?gg?ﬁy%?ﬁfﬁf I ﬁiﬁeﬂﬁ’ﬁ% ﬂ;gg‘wﬁh%{}gqglls an@tﬁ(yl ene gr oup and
R

oooor phenyl \é%&lﬁt wher Wﬁa y dwaﬁ%% 9 0619 gbst [ tut ed 1%
~ "Acyl am noa'foﬁ?éeﬁ‘ﬁ @C&K&P&eﬂ BR%‘&?X@PEZF? A ﬁﬂ\ ‘g up and Rb is an

acyl ~group as defi ned hereln

15 "Alkoxy", "aryloxy”, " aralkyloxy” or "heteroaraikyloxy" means a radical -OR where R
is an alkyl, aryl, aralkyl, or heteroaraﬂqd respectively, as deﬁned herem, e.g, methoxy,
_ phenoxy, benzyloxy, pyndm-z-yimethyloxy
“Alkoxycarbonyla]lqu means a radwal ~R’C(O)Rb where R‘ isan a]kyiene group as
defined above and RPisan aikoxy group as defined above €.g.» methoxycarbonyiethyl,
20 ethoxycarbonylbutyi L CL
| " Alkylsulfanyl™ means the radicel -SR, wherem R is a alkyl radical as defined herein.
. Examples 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




"Monoal kyl ami no" —or "dial kyl am no" means a radical -NHR or-NRR

respecti veIV{OWEZR and R are i ndependent ly -al kyl as ggambfm(tdogrel n,
e.g., nmethylamno, ethylam no, dinethylasi.no, ethylmethylani no. 15

"Hal oal koxy" neans al koxy as defined herein substituted W|th one or nore,
preferably one to three sane.or different hal ogen atons.' "Heteroal kyl"

SubSti ¢ Uent oy L ndeperaent L osel ected e (uhete N
P e B R s o Rt Dl B, et

? L;aﬁgxpga@?gﬁkgliﬁﬁmﬂ&sfh ronglbﬁwpmw oydbheﬁqu EPB doal I?@aﬂbon atom of
t ydoal ky| al &oxy %& ohelre- c%‘idb gdlf‘\éftﬁgﬁﬁn ?ﬁlll%ggif’waien acyl ,

- al kyl, cycI e 4Wor cydoal | cyl aI kyl. Rd is hydrogep (provided that n is 0),

Ik I | oal kyl

3 ey T e Muto R ALY TR AP AP RO r A R B O

2 thdr oxy etdyglbalkgl, goup he/difimed bewiiyleg. Zyd@mpﬁmwémslphw@f,@?ﬁo?w met hyl ,

2- met hanes e heoyl al kyl " neans a radical -RRR where Ra is
and R |s a. {:)@ &%ﬁ gélg% Pr%p , benzyl, pheylethyl: erne gr oup as defi ned

herein "means g, nmpoval ent nonocyc r hicydic aro c ra 0 to
O ring atons wh En%eénsstbﬁg{qu&’md(@)l?‘n&&ﬁ@ﬁﬂé¥§¥%°g 4 ”ikﬁ o a]kﬁ
substi t uentalkyl, pRERY1dr phenylARe, wikitein\Whe pkén yigbapcaibbspmmmabmwtt ed from
al kyl,,"' cyel oaI kyl, cycloal kyl al kyl, ]f)1al o, nitro, cyan, droxy, al koxy,

RRR Py e SR BRI s B

2006 -6 (Cgi-d%lp)as(@ﬁﬁed](mmhﬂre nis an integer from0 to 5 R and R' are

I ndependent|y hydrogen or alkyl, and R is hydrogen,.al kyl, cycl oal kyl,
cycl-oal kyl al kY‘|MorﬁBﬂ94¥||mrfé" opﬂ%'ﬂﬁﬂlﬂﬁy'rﬂe&%araél@?ﬂw (where n is an
integer from.0 to 5, ) R' are ind epen ent ydrogen or a |, and Ra
and Rb ar erespemypb'nﬂbﬁ? WnﬂfR'mdeEﬂﬂdﬁﬂ -c’?ﬁt}l’%w’,

cycl oal kyl @%ﬁ%h’m Nbre speC| f [ caI i y the termaryl

I ncl udes, | S not Pl I'm ted to %yl b| phenyl, 1- napht hyI and

2-na'hth| and _t he derlvatlvs :
P -15y "Haloalkoxy" nreans oxyas efino herem subsututedmth one Or More;

‘preferably one to three same or different halogen atoms;

it C

"Heteroalkyl" means an alkyl radical as defined herein w1th one, two or thiree”
substituents independently selected from -OR% -NRURS, and -S(O),R? (where nisan
+integer from 0 to 2 ); with the understanding that the point of attachment of the

o . 20 *heteroalkyl radical is through a carbon atom of the heteroalkyl rédig:al. R is hydrogen,
U acyl, alkyl; cycloalkyl or cydoalkylaligh R® and R are independently of each other
| Kipdrogen; acyl, alkyl; cycloalkyl or cydoalkylaliyl: RYis hydrogen (provided that is 0),
alkyl, cycloalkyl, cycloalkjlalkyl, amino, acylamino, mono-alkylamino or dl-alkyla,mmo
_ *Représentative examples include; for exaruple, 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
N and RPisa phenyl group, e, g, benzyl Pheylethyl. .

. "Anyl"meansa ménovalént monocydic or b1cyc11c aromatic radical of 6 to 10 rng
_  atoms which is subistituted mdependenﬂy with oiie to fivé subshtuents, preferably one, -
o _ 30 two, or three sitbstituents selected from a]lcyi, cycloalkyl, cycloalkylalkyl, halo, nitro, cyano,
o hydroxy, alkoxy, amind; acylammo, alkylamino, dialkylamino, haloalkyl, haloalkoxy;
"~ Hieteroalkyl, “COR (where R i hiydrogen, alkyl, cycléalkyt, phenyl or phenylaliyl), -




“‘Hal ogen" or "hal 0" neans the radical fluoro, bronmo, chloro, and/or iodo.
" Hal oal kyl ywawansal Kyl substituted with one or nore sand MarctiiZober ent hal
atons, 10 e.g., -CH2Cl, -CF3r -CH2Cp3i --CH2CC13, and further includes

t hose al kyl groups such'as perfl uor oal kyl6 -in which all hydrogen. atons are
repl aced by fluorine atons. "Hydroxyal kyl" nmeans an al kyl radical as
defined herein, substituted with one or nore

bl.y h

~ hydr oxy - gr 6ol IR Gwhere mds 2x Heeger Femdiovn K é?‘ée%t g’t[fgéé ng@é’ﬁ’rvgxq(%?é e
It P?nnt gget gy%% @aé%%g% idRegehgaEﬂgd}r 9 ]gé;ﬁgg&ﬁml@falmﬁﬂdﬂﬁ,oﬂp&nﬁdbﬂﬁ& not
3- hydr oxyp} hexe QR 284 Ry ag indensadontly
ﬁ gzd ; gi z Ehydtggenlbﬂm @X‘lgmﬁa% RP 2184 mﬂepgiﬁ%ngg?)f mhlo;heg, hydrogen, gl}cyl :

2-
fideibeie {,yq g\égz ‘g@éﬁ% %he‘%aI @eﬂgmg %&"J&e ggafq J%@rt&i&ywﬁ{blué&d
2, 3-di hydxbxtypmtd;rmtemtp, phernﬂ{,dnplxa,nryhémp tth angwarrmp;zﬂrz |and spedariyplifgSy, as

used herell?l erdof € term hydr oxyal kyl" is 20 used to define a subset of
het er oal k gr oups. "Optionally substltut ed phenyl " nmeans a phenyl ring

which is opt igpal |y subgstituted ndent | y one
substituents, [HrdgenaBT yhalhemgang prading QIGQNP@%&‘EE?’@& aI kyl.,

- cycloa kyl, cycl oal kyl al kyl', hal o, ni t ro cyano, hydr oxy al koxy, am no,
acyl aui i no, rnprabedlkor! ey anqd subistititedwith bhaoj mivat e differmhidaal kateyns,

T e

epende rpdrﬂudr;adlkybﬂnvluch all kydrpgematomRs ars rhylmﬂddmﬂuormemms cycl oal kyl

(0]

e

| oal kyl al kyl, phenyl or phenylalkyl), -(CR R')"CONRRRb (where nis an -

i nt eger fromOr "gp d and Ra
and o are. Haﬂrég i Oﬁaea lﬂaaﬁﬁ%ﬁgﬁfgdﬂerg‘iﬁ B9l with b or

hydr ogen ycl oal k
cycl oal kyllaPI@foe ?iﬁ Plneo‘?WOSU Pfkgﬂc}lPSadFR‘ﬁd% Fbaéﬁif‘l sw’él‘:k‘%’f)gﬁ?%? nyl or
g e e s
nonoal Kyi At 1"%171% ’Wﬁhylh & opyb R do
(wher o 1 E‘?Ethﬂ‘Pf'“%?@ﬂ‘h”‘”"M“t”l‘m““°"‘”"“‘W’“ bl my&"’"‘“f?’ﬁﬁﬁr ogen
or al kyl, "ﬁén?e ﬁ%% é’%yet%rlif? d}héérqm%\sﬁt& g%gﬂﬁ di&oaﬁzy a henyl
or phenyl dh)tdyibwme{’(lﬂa Ry o@@dﬂﬁﬂfp(eﬁmé;ﬂ)&-hydmmﬂhvinﬁég@hﬂm@mf@%\@ -
031029212
N ﬁ%&@%%ﬁg&oﬁ g&e,g sed® ng»d?s%se&@reim?@@m@ny&wm@men or

used to define a subset of heteroalkyl groups.

"Optionally substititéd phenyl” means a phienyl ring which is optionally substituted
- independently with oxie to four substituents, preferably one or two substituents selected
D froni alkyl, cycloalkyl, cycloalkylalkyl, halo, nitro; ¢yatio, hydroxy; alkoxy, amino,
' : acylammo, monoalkylamifio, dlalkylammo, haloalkyl; haloalkoxy, heteroalkyl, -COR
25 m(where Ris hydrogen, a]kyl phenyl or phenylalkyl, -(CR’R?); -COOR (where n is an
o mteger from 019’5, 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, pheny! or phenylalkyl), —(CR’R”),CONR'R® (where n is an integer from 0




each ot her, hydrogen, al kyl, cycloal kyl, cydoaikylalkyl, phenyl or
phenylalkyh). gftlonally subst it ut ed naphthalenyl meagessMarch @06 hal enyl
‘ring which Fyngﬁ?lonally substituted i ndependently with one to four
substituents, preferably one or two 5 substituents sel ected from al kyl,
cycl oal kyl, cycl oal kyl al kyl, halo, nitro, cyano, hydroxy, al koxy, am no,
acyl anuno, nonoal kyl ar ni no, -dlalkylanlno hal oal ky hal oa '

" het er oal kytb,5, RGRR Kvdre ﬁledaﬁemedmyaydx@gm ordlkgh aﬂdp&i@WIIR are, mééagf}déflﬂwf
| '| gggp?néenﬁaqgo%ﬁ%gﬁg%{] qo%d%%m%p?%%leﬁm al glrchyc?ogl kyl, '
e S AT Sl S oG
an integer fr an
Ra and Ry, teld g Mﬂ?éme%%urqhbwtueﬁty,%@@mbl aidqutwocycl oal kyl,

| |k|“§$<f‘ qﬂg@@fq@;{y ylal |

' gﬁy??uﬁ?cﬁ%ﬂiﬁtﬂeﬂtﬁé@ @m@@ﬁ"f aﬁé%’ﬁlﬂakhﬁgﬂéhﬁﬁéﬁ]t °o§}1wy ass (r:]?lat Ce)(rtl
\lIDVI th i Ei | NyIRH I iﬂo?acyﬁﬁﬁﬁm &oﬁbﬂfﬁlzﬁa‘:ﬁhﬁ, dlaky];arram,é:tahnib'l %Wcagggi e of

ei ng displ ac an a 0,
brorrg |o§b‘3ter°§-]<ﬁ @]gld’f"h %?Ydf&%%é‘i‘a Pic})‘?\n QP b F_(%:tgﬂrmt} 2 ?Oé)ﬁ ge g.
?co]'E f)xy) @F%fﬁ?ISMWﬂ@MomMISQRWdMWe Peﬂ en YhY Ogen 11:;

rifluoro arte

'- PRl Y, phenflen fﬂ”l )-(ORIEROOTER

et hoxy, . acce a
exci pi ant’ (wheaam:lsam mbcger;fr@nto ok’ and Rigae 1 eP?P ‘%@8' Gnd R

phar maceut b g-e abdnya ooy tcgdoailqéadhylr[élenﬂer
B0l ogi cal#?%loggolﬁﬁ%lf}ﬁaggﬁmhh%?g%meyoes an excipient that is
ept abl @ﬁRiWHYXMBﬁUﬁQW}f glesgg ¥ og, Ehal‘l naceutical use. A
“pharmaceutical |y acceptable excipi ent" as used in the specification and
cl ai ms i'ncl udegeheidizong” Badheniesnihh amventiongiyeksosiatédiwidh it in syn

" Phar maceuti cal I. a.cce tabl e s HERL hdledphile and
phar maceut PE3Ef Sbi‘% ?Hbl‘l)%gﬁg&; bl O B ghe degﬁlrﬁea:%e rﬂggcol ogi cal

SSess

activityy ofncluties heﬂ)@(sanh acdﬂ@mahtbm@wu%)@ékﬂt@sq Ifpatylnar: arenss ’%du tion
salts, for ! {d?, logy,aci d hydr obrom c
aci.d, sul f%ﬁﬁﬁar hyé‘!”&ct %raipdggoe@‘l;éﬂq %"5{3"@‘? 3iﬁyotérredegl)t h organic
acids 30 Siflirepetiwitorsion; mprl%w OB b TREtRAXTy N

cycl opent agtig(%g%jmb lﬂﬁinq, -glycolic acid, pyr uw c acid, lactic acid,

mal oni ¢ aci ini'c acid, malic acid, mal ei c aci d, funarlc acid

| tartaric acid, citric aci benzoi c aci n20|craC|d
. CI nnani ¢ . :aci dP hﬁ‘ﬁﬂ%féPPEﬂlIX@F?FPtZB R Lﬁ’f”%’% i agﬁ)dgﬁx &aﬁgsgl\é%%?tﬁ nic acid,
, 2- et %nﬁf@ baritld Ophamebittical coi‘npusﬂrooxhﬁtmgawsaﬂyfseﬁs OTEYRE Hesul foni ¢

aCI d. - " bio o(éil?:gﬁ% ggreostﬁlnf“gsne gncﬁlasua%ie, fnd includes an excipient thatis acceptable for

vetennary use as well as’hizman pharmaceutlcal use. A "pharmaceutically acceptable

. A . -
(j excipient” as used in the spécification and daims includes both one and more than one
siich CXCI'plent ' '
' "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 addmon salts, formed withi morgamc acids such as hydrochlonc acid,
hydrobromlc acid, sulfunc acid, nifric acid;  phosphoric acid; or formed with organic acids

30 such as acetic acid, propmmc 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 naphthalenesulfomc acid, 4-toluenesulfonic acid, camphorsulfomc ac:Ld _




35 napht hal enesul foni c.aci d, 4-toluenesul fonic acid, canphorsul fonic acid,
WO 03029212 -- 8 22 March 2006 . 22 March 2006

4- met hyl bi BEWEERI2_21- oct - 2- ene- | - carboxyl i ¢ acid, glucoheptonic acid, 3
phenyl propioinic acid, trinmethylacetic agid,t- butyI acetic acid, lauryl

sul furic acid, gluconic acid, glutam c acid, hydroxynaphthoic acid;
salicyltic aC|d stearic acid, nmu conic acid; or (2) salts forned Wnen an

acidic pr %—%ﬂﬂﬂ&’%ﬁﬂé ZLM]LM—mariéntaxbomjﬂmunﬂ glutdteptondc acid,5-r epl aced by a

- netal ion, an_al kaj 1 LBhvic &4, Hlahiémnum '
“ion; or co%hﬁﬂglﬁé?%‘gn\ﬁlaﬂ# gﬁmS{hﬁiﬁﬁe &4 Igggbgégggéﬁ%ﬁ%{"&g Sam ne &b
di et hanol amidgjutatuid axidydydiamnaphthdie anidbtshlaaylin ecidstensiciagidgueei Add or .
"Prodrugs" means any conpound which rel eases an active parent drug, or any

conpound whi ¢ h@g Qﬁ&gﬁﬁ:ﬂé& §,h931< hglakid:e gidteﬂ ?teselﬁqﬁ Qﬁé’#aﬁgnttc@rdf@ﬁﬁﬂl kighdris n vi vo

when such 10 lg :ﬂ I s adm nj| St . i # atlurn rugs of
a conpoéndreplacbpyrHetd: 1o &- gorea ek et iom analkaHg ‘FEH 4" % S present
! |n t he dcomﬁmo%frdlﬁefeawlﬁ a{nhdr BaniSheh s&ﬂ:h%ﬁtﬂah@hrﬂ;heddmhhﬁdm‘?fns gay be
cleaved in yvivo rel ease,t he ou rodrugs nmay al so be

pr epar ed b?leﬁ%@#ﬂlétﬁo%%haﬁtg%ﬁw%g%ﬁ%ef ‘unctional . groups such as -
.sul fur containing groups; in such a way that the oxjidation of said ‘
functional groPpsdsgy’ mimsheyebhpotetivhichvéleasest an 3ative paienbd@EMRIGHRd

d to F | heedhei
pocor i "9 kinsRgtvagh s sl pshuds somaip *&?‘“Eﬂ’ﬁu‘*f@‘% nded
to any Igr-oprpdttgis admymbf@reﬁl feat\;e@inmnhm %}%?f@@@iﬁ’ép Fé"‘?‘ﬂ@umﬁ? oxyl ,

o) Y &gﬁ%ﬁﬂé&%g Soiifing fﬁh%%ﬁ&l' y&ipé r&é@ﬁﬂ'tﬁéc@ﬁp@hﬁwﬂfmmuhdlmde bumj

not

der| vat i vesich gwaysh #athﬁp’é%ﬂi ‘@t‘ﬁnst %’Faﬁ’et’ a‘}ﬂeﬁi?gg\:%rﬁlﬁo"‘)%% uﬁlydroxy
funct i onal pgHAYASY g)t,g]p@ba&a b$ ﬂicﬁﬁﬁptdﬂeogdmmmf dentatcfiopdinmdbgrotipFochul a

“1.- 25 "Prot hed
toar eact v fi‘%ﬁl‘cgﬁ i %0{%%’ 3&%&3&@@' E}é&'{g %ﬁg%ﬁsorgéf)gfrﬁeﬁ\}gﬁon%up@ﬁﬁ?c )
- reacti vist ybe difcatsdlig sivofio pdeise s témpourghazropstingto Hea aProdrugs includeeene and
P. G Fut Pr ot gﬂ.ﬁﬁg 1l uh91
| and Halrjr ?s%ﬁéﬁi@¥f°§%ﬁgg'§vh§%mq%ﬁb%ﬁ I um g#rSSvnst(&Ztg?béu O%mejlc&gbol\/m hozjs
Vol s. 1-8 ¢fFommuly]ieponded ®omy gragith atllg% be clegsisd &g wie i jegene C&ﬁ%t ecting
- groups i nch}}%&t& Og[rﬂﬁlﬂ P&ﬁfh?’r% h @ﬁ%ﬂ; }'E}ﬁanﬁﬁétzdfbrodi&g‘szmtluﬁwbm eny |
C

E 'CI':BI\/Q t2e[ notﬁp@gntz( fogqrstbe;sn e 1RsRa op@ﬁt)c;* an i:lbeilzog/te derivatives) or carbamates (e.g.,

20 - N,N- dunethylanunocarbonyl) of hydroxy functlonal groups, and t'tuol or sulfomde groups

in compounds of Formula L

A"

r-'U

: | "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:'



(-SES); trityl and substituted trityl groups, allyloxycarbonyl,
9. -1l uorenﬁ‘lﬁgg [%égxycar bOnyl ,30 . (FMO. C), ' nitro--ver gixpheryoasbonyl
-( NVOC) A i ve hydroxy protecting groups include those where the
hydroxy group is either acylated or al ky$ated such as benzyl and . trityl
- ethers as well as al kyl ethers tetrahydropyranyl ethers, trial kylsilyl
ethers, an d-allyl ethers. Treatl ng" or "treatnent" of a disease
i ncludes: WO Oﬁb S@hﬁng {R2diMase he.2006ng e gintabsyrintigms ﬁﬁﬂ’ﬂldésé%é‘(’t?o
causing t l n' l dELg,b Ni6k:08b it docansEnEl
t hat rraybegérclﬁ aorﬁ%qup%?@a@ &%ﬁse@c}'ﬁt ﬁg?e gés&gobtﬁf does not yet
‘experi encey@expﬁsptw@wimvmtwsﬂ fibedisstsgse, (2) inhibiting the disease,
|.e., arresting or reducing the devel opnment of the disease 5 or its '
“clinical Sy”pezgrmmb%n él-dis@isteq\él Aftediig oHirsdiag the developtans bfithardigrsessi on
of the disease |ts clinical syrrptoms "A therapeutically effective
anount " Sme@iits YREabiBIRie™f%%a conpound that, when adninistered to a manmmal
for treating a disease, is sufficient to effect such treatnment for to the
di sease. The "@Eheeheeng itealideysepild eatsingeregrastion bfﬂmeldisewwyl’félélﬁﬁﬁﬂl ng on the
compound, the d| sease and its severlty, and the age, wei ght, etc., of the
manmal to YERPESted. "Optional” or “"optional ly" in the above definitions

nmeans that the subsequently described event or circynstance but need
~ not occur, and"A thatapehtically effedtive poaunth spegae the AmEms [ %S‘:’IWA@?I@ &‘ﬁ% nt or
Cl T CUNBt NG, AEAUES (FhanlIAIAICE St  Bibesde, & bufioRst affectach G6a e,
et erocyc

0 group_opti onal or di- sub I tut,ed oup”
@ns t19at theidaseagek Jihen T%’legﬁ‘go Ei%r?&i’e Aoyl ¥ Yary 17 JrREnH %12@10%?5%:03%5
ludes sjfedehRNHd wy*s@sfeelt;t hed fietage oryghteetor efithe immmmoalde be tre@ﬁeds ubsti t ut ed
with the alkyl group and situations where the heterocycl o' group is. not

substituted wih the,alk ou d@ﬂ cul ar
formula but di fqRHoRa, qrhéptﬁ%}a@ sgg%nelﬁglgg%jgﬁﬁ he1r toms

or the arrangeabehdveof ot dm:umsmaybu@mdemao@urﬂﬂdébﬂ ? ﬁﬁ'é?'@"n‘q

't'hat di ffef ta ést@}e%ﬁ% B%ngtgfée locBkQURA idbt2RAGH vHieh itdb@ﬁibt For

st er eoi soffBFE* ef €01 soMmer s.

at. are not or s of, ne anot her
- are terpedexatgilashetemyde growupndbfénwmorféuﬁmﬁ“@gg‘a&% §F% mrror
| mages of FaGK, ﬂlta{@:} e afllyPma Bﬁf‘i?ééd n@ﬂ%'ﬁﬂe&'ﬁ@&%& thyiebriptieinghdesisihesonn
asymmetric center or ‘exahple, it 1 d situations
where the heterocyclo group is mono: St di-substituted with the alkyl group and st

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

Compounds that have the same molecular formula but differ in the nature or
20 sequence of bonding of their 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 Imxture contammg equal proportions of the enantromers is ca]led a racenuc 7

,muctur,e_




25 bonded to four different groups, a pair of enantioners is possible. An
~enant i oner ‘B char acterized by the absol ute confi guaitaren 2006i t s
asynmetric cen{er 3nd is. described by the R and S-sequencing rul es of
Cahn, Ingold and Prelog, (Cahn et al. Andew. Chem Inter. Edit., 5, 385;
(1966) errata 511;"Cahn et al. Angew. Chem, 78; 413; (1966) Cahn and
Ingold | Chem Soc. (London), 612; (1951) Cahn et al. Fx peri,entia, 12, 81; .
©(1956), Cahn, The @mcvads sfis inveption T exist GBsi§Tpoispmetic 1w HIBPSER whi ch

;het ol etC &&%ﬁ%@%ﬁﬁuﬂ!éﬂ@rmmmﬁ@éﬂ%@%ﬂ @Z&:ﬁ{tﬁc dﬂﬁugitwtumldas ).
extroro voro . as - onern vely
A chiral FrcFB 20t PEQ ‘?Fgég "é‘l""tl‘ﬁé";l STFRQISQ Shrerles? nggﬁgigém xt ure
t her eof A jAdhted ethe dadoi bﬂgsmwnahdwmplnﬂenmﬂadmﬂstet@mmsasnm;lras is called

t 22 Mar.c t hi
Cavent | o U i FRheis Re e Arrn b A dech *‘-‘gﬁ’s’ﬂf ABdiaRpinte, %Fmr, e
asymet ri cstexembmersmre welttindive irbthedrivistadiscoysonsior hﬁ aisafi"Advansed Qrgpnic

t her ef or e’Cl%e%ms ﬁﬁw%ﬁ?hﬂqﬁm aﬁ&gg&é)mmrﬁ Wo2Rs m xt ures.

Unl ess ot h&rw se fion 13 intended to i ncl ude .

i ndi vi dual ‘stereoi sorrers as well as m_xt yres. The rreth

det er m nat i on Birosghowdehanplisation @ﬂ@)ﬂm‘éﬂ% Figtions anuse FhetgF @#Pb‘f are
wel | -knowhlbghlﬁ%e art (see discussion in Chapter 4 of "Advanced Organic
Chernistry”, edition J. March, John WIley and Sons, New York, 1992).
Throughgut the ppd i cation the fOlNNADﬂﬂetﬁ Fgreeindtle ons are used with the

follow ng neanings: 10 DW DIVISO Et NPA HPLC 15 KHI\/DS MCPBA MHz
Mg NVR 20 oxo@ﬁ%@s imethylsulfox!

A

EtOAc : ' Ethyl Acetate
HMPA. Hexamethylphosphoric triamide
HPLC High pressure liquid chromatography
15 KHMDS . Potassium hexamethyldisilazide
MCPBA ' , m—CIﬂoroperbei_izoic_ acid
‘MHz L Megahertz
MS T Mass Spectrum _
NMR : Nuclear Magnetic Resonance
20 OXONE™ | Potassium peroxymonosulfate
‘ PCC I Pyridinium chlorochromate
- PIFA | : B1s(tnﬂuoroacetoxy)lodobenzene
\“) n p-IsOH ~Toluenesulfomc acid | . -
.. TFAA o Trlﬂuoroacetlc anhydrlde
25 - TFA N o Tr1ﬂu0roacet1c acid o
. THF o Tetrahydrofuran
TLC S . Thin layer chromatography _
TMS-OTf . ~ Trimethylsilyl U1f_1uoxgm§thar£¢sqifonatc
(BOO),O . Diétert—butyl dicarbonate

, 36 The:naming'and_numbering of the compounds of this invention is illustrated below. =




- PCC ‘PIFA p-TsCH TFAA TFA THE TLC TMS-OT. (BOQ)z.0 .

N, N- Di rnet@,?fP gﬁﬁn D nmet hyl sul foxi de Ethyl Acet at® March 2006
‘Hexamet hyi Bjﬁ c triamde High pressure liquid chromatography

Pot assi um hexanr et hyl di si | azi de m Cht bt eper benzoi ¢ acid Megahertz Mass
Spectrum Nucl ear Magnetic Resonance Potassi um peroxynonosul fate

Pyri di ni um chl or ochr onat e Bi s(trifluoroacetoxy)i odobenzene

p- Tol uenesul fonic acid Trifl uoroaceti cAt nhydride Trifluoroacetic aci d

Tetrahydrofuran Thin | ayer chromatod 4 et hyl silyl
trifluoromethanesul fonate Di-tert-bu arbonate 30 The nami ng and.
is illustrated bel ow. WO

nunberi ng of the conpounds of t 1
03/ 029212 22 March 2006 For mul
Application is based on AUTONOW

t he nomencl ature used in this

h o ;T R

Formulal

' . . . L. 'I\M
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 GH{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




v.4.0, a. Beilstein Institute conmputerized systemfor the generatibn of

| UPAC systenatic

R3, R4, Awgrpa"ﬁaz?are as defined bel ow Fornula |

nonencl atu

re.

Conmpounds of Fornul a l2ouwhgcricoo®RR , R2,
Cpd RxRZRAR3AAr VS.

#{ mtH } 202- CH3HHGH3S02- - CH2- 4- f | uor o=ph#&ayl 318
401- CH3HHCH3SQO2- - 0- 14- f | uor o- phenyl .

. 320

.101- CH3HHCH3SO?- - S-4-f | uor 0- phenyl 336. 212. - CH3HHCH3SOR2- .
. =CHZ- 47chl pr o- phenyl 335 201- CH3HHICH3SO2- ' - CH2- 4r brion o- phenyl . 3y9 :
106- CH3HHOH3SE2- - $O- 4- fF¥idor o- pri‘éryﬁiq 58H;350,-. -§- 4-methoxy- | 348
203 CH3HHOH3S2- - CH2- 3-f | uoro-phe nyI 318 V\&OI|31029212 -p;lgn}gz Maf ch 2006
- CH3HHCH3 S(R= = S{4- et hoxy- 348 yl 103
- CH3HHCH3S™2- - S- 4-{chi or phen) 53 |2 B HHCH3 SCO2 t hoxy- 318
phenyl 205| HicH3 st uﬂ-ﬁ’éprﬁh ggﬂqs%/lséo. 1 Ghlo -1;11“3lrlTPl 353
- CH3HHCH3S(OZ--10- Z4chl or o- 4- 367 gt hgxy phenyl 403 _ _
- CH3HHCH3S2-20@- 2| 4- di f¢Hpr o- 338 {GNEH,904| -CH,- 4-methoxy- 318
-CHSHHCHSSOZ-YO 2/4-dichloro-371 phe nyl 405 henvl
- CH3HHCH3S(2- ' - 0- 4- chl or o- phenyl 337 |206 pheny .
- CHBHHCHB Y2~ GH2{ 4- Tret hyT - phenyl[314 207 - CHBHHCHISO2- - CH2- 4-tr T 1 uor o
et hyl -phenyl -CH; - | H | H{ CH3S0;-| -CHz~ | naphthalen-2-yl 350
402 CH; |H|H/| CHsSO;-| -O- | 2-chloro-4- | 367
methoxy-phenyl
-
O 403 -CH; H | H| CHsSOx| -O- 2,4-diftuoro- 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| CHsSOy| -CH,- |  4-trifluoro- 368
' -methyl-phenyl
208 ~ -CH; H | H| CHSOx-| -CH,- | 24-difluoro- | 336
. Q ' phenyl
liv200 | ;. -CH, |H|H|CHSOs| -CHy | 4-methyl- | 346
R I ' ' sulfanyl-phenyl
210 | -CHs "H | H'| CH3SO,| ~-CHz | 4-methoxy- 380
S R L ; 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

102

368




208 -CH3HHCH3SO2-'
-- CH2- 4- net hyl - 346 sul f anyl - phenyl
25

- CH3HHCH3 S0

.. 4-met hoxi"/v-

104’

"HHCH3SCO2- -

ht hal en- 1-yl
. - CH3HHCH3S(O2- - S- 2, 4-di f | uor o- 354 ~fAenyl
2006 105 - CH3 HHCH3SQ2- - S-2-chl oro-4- 371 fluoro--phenyl

--CH2- 2, 4-di fl uor 0- 336 phenyl

209 ...
_ 210 - CH3IHMrEoR2006°Hz -
211 - CH3HHCH3SO2- - CHz- - 2- chl or o phenyl
C WD 03/029212 -13 22 March
213 -CH3

HHCH3SCR2- -'$- 4- f | ug
- CN HHCH3S(R- 163

HHCH3SO2- - §

305 - CN HHQH3SOZ- -

394 net hoxy- phepy!

' 335

2-4- et hane- 378 sul f onyl - phenyl 502 - CH2CH .
r o- phenyl 352} 30R - CN HHCH3SO2- - S} 4- f | uor o- phenyl 347. {301
2, 14-di -Gblo- 36H pHenfHB03-|- ON- 2-chloro-4- 371
- 4- met hlyl - phenyl 343 30¢ - CN HHCH3SQ2- - S 4-@;}@{,&195@1 339 phenyl
S- 2-chl or a-phenyl 364 306 | - CN HHCH3ISCP- - S-' . 2- chl.org- 4-
319 - H2 C - - S 44f | h |, 365
-Cﬁ?\l , l_ﬁ Hls-ISD%IHg Oq-l -~ 2r~o P irx]l}l/ethane- 378
' 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
303 -CN H | H| CH;$0,| -5 | 4-methyl-phenyl | 343
304 -CN H | H} CH3S0;-| -5- 4-methoxy- 359
' phenyl
305 -CN H ! H | CHs80;| -§- 2-chloro-phenyl 364
306 -CN H|H!| CHSO»- -8 | -2-chloro4- | 394
. methoxy-phenyl
. 319 -CONH; H | H/{ CHsSOzx| -S- 4-fluoro-phenyl 365
| 318 -CONH, |H |H [ CHsSOx| -8 | 24-difluoro- 383
phenyl
320 CONH; [H |H| CH;$Or| -8- | 4-methyl-phenyl | 361
1 317 -CONH, {H | H | CHsSO0x '-_s.- 4-methoxy- | 377
o - " 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




318 -~CONH2 HHCH3SCR-. -S-2, 4-difluoro- 383 phenyl 320 - CONH2 |

. HHCH3SCR- - S

phenyl 315%W

4- met hlii

| - phenyl 361 317 - CONH2 HHCH3SQO2- .,
_ “*HHCH3SO2- - S- 2- chl oro-4- . 412 met hoxy- phenyl
HHCH3SQO2- - - 5- 2- chl or o- phenyl 382 307 - CN-EHEHCH3SO2- - S- 4- chl or o- phenyl 364 WO

03/029212 -14 22 March 2006 308- CNHH CH3S02--S--2-fluoro-4- 377

- $24vaeh 208y - 377
316 - CONH2

rrzet hoxy- phenyl 309- CNHH CH3SO2- - SO-- 2, 4-di fluoro- 381 phenyl . _
501- CH2OHHHCH3S2-]- S~ phenyl 334 601- GH2 SO2 CHBHHCH3SCR- - 5 2- chl or §- pheny]
801- C( O) HHHCHI¥2-|- S- 2-€NI or o4 pAdnkll | SBHSO,-| -S- 2-fluore-4- 377
701- CH20C( ) CHHHCHIBSO2- - S- - 2- ¢hl gr o-phenyl 411 _
321- CON- nBUHHCHRSAR--S-2 _4-di fil udro-| 439 phényl methoxy Pher.lyl
322- CON-i PfH See2- - S—é 4-di fil_udro-t 425 phenyl . '
327- CONEt HHCHEE |- s- 274N £ 1 dt d-H41€H:80x-| 8O- |  24-diffuoro- | 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:S0,-| -§- 2-chloro-phenyl | 366
701 “'CHQO:C(O)C_I—Is H | H{ CH;SO,-|] -§- 2-chloro-phenyl 411
321 .CON-nBu | H | H| CH;SO;-| -8- | 24-difluoro- | 439
phenyl
322 | -CON4Pr |H|H| CHS0-| -5 2,4-difluoro- 425
T ‘ - phenyl
-327 | -coNBEt © |H | H/| CHS0,-| -s | 24-diflvoro- | 411
_ phenyl
323 .| ~CON(Me), |H |H| CH;S0-| -§ | 24edifiioro- | 411
phenyl
324 | -CON(Bth |H|H| CHjSO-| -8 | 24-difiworo- | 439
o ‘ ' - phenyl
325 | -CON-nPr |H|H| CHSO»-| -§- | 24-diflioro- | 425
e phemt |
326 | -CONMe Hl|H CH,S0.-| 8- l2',4—diﬂuoro- 397
1 E . phenyl .
- 81 {  «oN. |H H | CH;SO,-| -8- | 4-ethoxy-phenyl | 373
| 38 | -CON4Pr | H | H | CH;$O5-| -S- | 2-fluoro-phenyl | 366 |
329 | -CON-nBu |H |H| CHSO»| ~$- | 2-fluoro-phenyl | 420
330 -CONBt |H|H| CHS0,-| -5 | 2-fluoro-phenyt | 393

431.




323- CON( Me) 2HH . CH3SC2- - S- 2, 4=di f| uoro- 411 phenyl

phenyi
-324- CON( Et. GR-. -S-2,4-difluoro- 439 phenyl 22 March 2006
325- CON-nPr HH CH3SOR2- - S- 2, 4-di fl uoro- 425 phenyl
326- CONVEHHCH3S2- - S- 2, 4-di fl uoro- 397 phenyl ,
311- CNHHCH3S02- - 8- 4- et hoxy- phenyl 373
~. 328- CON- i RPe-HHCH3SQR-~-S--2-f | ugro-phenyl 366 -i ........
329- CON- nBUH SC uorq-f I---- 420 :
'330- CONEt HH s éoﬁ ’&%‘r 0- 3%5 565050y 03/ 29201 3-1ugsophep; ¢ 45’6’06
.. 331- CON- ipr HHCH3SQ2- - S-- 2-fiT uqr o-|phenyT 407 332Z-|CON- 7 pr HHCH3502
- S 2-chl or p- phEny| A07CRBBIEON 1By HECHEEGRO, S--&-chil ammq:rhqmyhyms 407
334- CONEt HHEH3 SER-—S—2—¢cht-oro~phenyH410 —_
335-. CON( Ef ) 2444CH] chl He i
350, combrd ctBsal eoRpfire M W FENSaR) SR Nef Rl obeps. | 4%8
-S-2-fluorb-phenyl}393 338 CO\I&_IEt ) 2H HCH3SO2- -§ 2-fluoro-phepyl 421 {JL
334 | -CONEt CH;SO,-]  -§- 2-chloro-phenyl 410 :
335 | -CON(EY, |H|H| CHSO,-| -S- | 2-chloro-phenyl | 438
| %6 | -conMe |E|H|CcHSO- -5 'z-ﬂuoro-phenyl - 378
() 337 | -CON(Me), [H|H | CHsSOp| -8 | 2- ﬂuoro—phenyl 393
_ 338 -CON(Et), |H | H | CHs502] -§- 2-ﬂuoro-pheny1 421

of Formula I are preferred.

While the broadest definition of this invention is shown abové, certain cdmpounds

. In certam preferred embochments Arisa phenyl optlonally substttuted at one or

5 more posmons, preferably by one to two substitutents mdependently selected from the
-group consisting of halo and alkoxy, and R’is -SO;RG wherem R% is alkyl.

10

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 sibstitutents mdependently selected from the group consisting of halo and

alkoxy; R? is -SO,R®, wherein Rj5 is alkyl Ais -0 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 R is alkyl; A is -O-; and R is alkyl or c:yano

15

v

In another preferred embodmlent a preferred group of compounds is that wherem

At is phenyl opttonally substituted at ozie 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.

20

" oneto two substitutents mdependently seIec:ted from the group consrstmg of halo. and
a].koxy; R? is -SO,R’, Wherem Réis alkyl; 4 is -S- and R'is alkyl or cyano. - :




Whil e the broadest definition of this invention is shown above, certain
conpounds _of Fornmula | are preferred In certain preferredaghedosgents Ar
i s a phenyWOoIP?8HAl Iy substituted at one or 5 . more positions,
preferably by one to two substitutents-ijgdependently sel ected fromthe
group consi sting of halo and al koxy, and R3 s -S02R6, wherein Rs is alkyl
‘Wthin the foregoing preferred enbodi nent,’' another preferred group, of

- conpounds i stg msthmﬁeerﬂad émbbdm@émmplreanEd goap lof conpeidsit &g ‘é{herswe or

el ecteq f Sitiengl Qpting St )g%:kgﬁltyﬁ%:ﬁén? o Ats SO RRLS 1) BPBReRKiaal |y

S
wher ei n Rbulissitwetbity Imdeﬁemckantl@seleca 931tthagrmlpéos$1§m géf/ I ﬁgﬁ rrpounds
LS that WReLE Jnlesh RS BAGK kaa Ak LORR, bid RSkt phadhra gra0p oftomparends

positions ne to two Ssu | tuteh

| ndg@gndentl ?Ib?Ct ed
. fromt h?e gsrthaﬁpWheInm@ImP nyk opmﬂvswumtsfé&spnem%fep ere R6 is
calkyls A e tdwo fds@n crltSinl] Idesﬂ fland ffdin&fﬁ)grh@i cqusitieg pEbialeabddi ment a

-ELEL?T{E?e&o%%ZsT SO e slatic ot eprabR, s aloae; 0P onal 1Y

substitutents independently sel ect ed from t he group consi sting of hgl 0 and
al koxy; R3 i s Whik@Rbioadeaidefinitbh afsheahkgnuonamdmmm above certaipFoppeuadsef

 pref d f all
 Substitut 85 1ﬂ° ee SRR oF ) sifpls Bleref "ﬁgdf“”i'ﬂﬁ’“mm@ y

- subst i tolit evhiich Rnid '”‘mildnysmledtrwnfqr@HWlﬂ?el 861?\‘ ést"%ﬁﬁro? '#8fo and
- 20 al koxy, @f?%éﬁ&iwfém?@ el &8 ok&sabéfﬁﬁted héryl-Even mmdpfafemeﬂ 071 or

| 2 C
gﬁf er r ed cgmpopnds ofisamslaiase the rg@h %‘(306 lérnzé?tﬂ- or A&r r‘g{‘?’g‘h@ W gﬁ”ﬁa a (]

substi t ut ed il ARGYRLndRE & APhEhflRBSe oPdiskisstialted with haheort'&m
substitutents' I n gendent |y 'sel ected fromthe group consisting of halo and .

al-koxy; R3 is __ SO2R6, I, el n, R6 is alk ted 3che¥&ictionnor €
‘preferred grol® I%?O‘E’élﬁgg qnscaf‘fal? fxﬁ?ﬁ’giﬂ%@l éh%"’ldssﬁ%ﬁ%ﬁyl optionally
subst i jqut @éheaﬁes(shewﬁfoelﬂime positions, preferably by one to two-
substitutents independently selected fromthe group consisting of halo and

al koxy; R3 i Stllﬁ’eecﬁg;gg %{é@fw e?ﬂﬂﬁ?%dg‘%“él i ]F?ep%e ing %ecoﬁl@dﬁﬁﬁs ars eithdey| or

cyano. Wi l.e 1"on -0 ventl _ own ve,

'~ certain coanpibibheonfconforial suppliers sug asridd ?@HC EIgic W;%?%f e%ﬁétd

-~ .conpounds s\/\,M(g Rre bfepanedibyonethbdsino a9 s
"hydrogen ﬁ%?@}@{@éefgﬁzldﬁgﬁéﬁﬁﬂ e Tb rep P y(m

s
‘unsubst i t thess skitlsdds theert @u?‘é’@ﬁ PG?“QPE% B%ttgf"(?th fléﬂaf‘ﬁﬂéﬁ?g FuChgngm%P g
pref er52d Eieser'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°C to about 125° C and most preferably at about room (or

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




compoeunds of Formula | are those in which Ais -S or -0-, Rl is cyano, RR
is hydrogen, R3 is aicylsulfonyl, and Ar is aphenyl nore? msrcHizeobst it ut ed
- with hal o WiO®RPYY. Conpounds of this invention can be nade by the nethods
depicted in the reaction 15 schenmes shpmwn bel ow. The starting materials
and reagents used in preparing these conpounds are either available from
comercial suppliers such as Aldrich Chemcal Co., (Ml waukee, %ﬁ% woachem
(Torrance, CA),, 081 JJr@i®ink tokilllin WhSart M) have nadéfiprlop hrdag tgaidde ikl own
to those,ski &fé{b&r&ﬁﬁd tmirPhd B, Bgsyntirsiedconasousds of Byt MVeHIMef er ences
such as Fieser anﬁ 20 Fieser's Reagents for Organic Synthesis,. Vol unes
-1-17 (John Wley and Sons, 1991); Rodd's Chen‘iﬁltré of r‘pﬁﬂ’fgg ounds,

Yol unes 1-5 aScheSursp, Brent G deseihesnetheds togrenizethe SRHFPOLH 1989): o ganic

ed

Reactions,. Volunmes 1-40.(John WIley and Sons 91) ; ch: s, Ady:
Organi ¢ Cheni Sthieme Mambwmeyyr&h@lssef%pwwﬁmgﬁ?%ﬁg‘%’a gﬁ%“ﬁ%’r%@kg?ﬂc

Conpr ehe n?}y zg,r%@rs %%B}Y;;} Iliﬂ lrlﬁ}z%?%éﬁ,aw ANS(OYGHRRedikyip had R ahd &r aremwylefinitese

schemes 2% nere tive of some methods by which the conpounds
of this imbertion can be synthesized; and various nodifications to these

~ schenes can be made and w Il be suggested to one skilled in the art having
referred to this disclosure. The starting materials and the internediates

- of the reactionfay be isolated and purified if gdesipgd.ysing

conventional . techfgues, includi ggphut not Iirritegi fi ' atgetH, 30

“distillation, cr i zati on, -shreoratogt aphy, an i kef Such materials
~maybe charact er jzed.#sing conventeddiye neans, . i ng . physi cal constants
ad. spectral ,R¥ata.™” Unl é'gs speci PIKEEI Mo the creTary, thN re®H, ons

' @'cri bed herein t éke place at atnospheric pressure ®ef a tenperature
range from about -78C to about 150C, nore preferably from about 0C to
about 125 C and nost preferably at about room (orﬁ%f Reftdiod enper at ur e,
e.g., about 20C. . - WD 03/029212 17 22 March 200 person of ordi nay
~skill inthe art will have no difficulty, having regarq to that skill and
~this disclosure, in determ ning how to synthesize
i nvention. Schemes

~ of Fornula I. 3 CFlf Fornul a |
. wherein Ais--S by 5§ RS(O) 1-2
- (Ris alkyl);.a ARG lh-ll :
l' - R8(0);2 H
(4 )

RS{O), H

In Step 1, a certain alkylthio aniline of Formula (1), whér,ein R is alkyl, preferably
wherein Ris methyl, can undergo a reductive alkylation to give cerain compounds of

10 Formula (2). In general, the compounds of Formula (1) are commercially gvailable or can’.
| | . - the art: For example, 3-methylsulfanyl-

I be readily s-ynfhesizéd by those of ordinary skill in 7 _
_ aniline can be prepared following the procedures described in Goldkamp, AH J. Org |
" Chem ., 34, 6; (1969), 1780-1785. ' | |




RSA v -NH2 (1) Step | Reductive alkylation R2.RS _N (2) H Step 2
Reduction RS(O)i-2 H (4) N Step 3 CH3 oxidation RS (3)211MQrd1r2

‘certain al "PABARBAAI |ine of Formula (1), wherein Ris al kaCT&Pg;Qag’ID
wherein Ris nethyl, can undergo a reduggive al kylation to give certai n
conpounds of 10 Forrrul a (2). In general, the conpounds of Formula (1) are
comerci al l'y avail abl e or can be readlly synt hesi zed by those of ordinary

" skill in the Qﬁgﬁe 2@1‘:61&2(1@%210&.of&*omhw$whe&mﬂi&aﬂa}hlﬁrﬁﬁ¢@b&}hwh%@n§rlépar ed

foll owi ng the proce edur es gdescr d, i n _Gol .5-Chein ., 34,
6; (1969) MEFRG: PR PIERHE ‘!ﬁg s ke rchFa%g'mpg’CT/ 2/ 10557 In Step

2, a cert ajld?lthi@dﬁi@es&fm Beprapheed (B)lentrdretive cRudisions foflowing BERFASI Y hher ei n R

is methyl d 0 nTLHe1MD) 18799 (WIANDI €,
2-al kyl - de%ﬂr%ﬁl al?i@‘o’leggl %‘ﬁ%éﬂgrg%%?e\é@ﬁﬁder re (gu)ct i ve cond| ti ons

follow ng the procedures described in Allai
‘Chem -5 Chi 't aln$Epeh ﬂm}éﬂgrqugag:e(@ngpcgna of é?%ﬁg (?} W]éereg:g{ 1gsrag<l¥ B o f a
cer t ainc %Q&Q}éﬂﬂ( Wer QRN e tiy?) cabRioRidizeR viith fat kydmple MCPBA, OXONE ™, t0
provide a sulfoxide or a sulfone of Formula (4), wherein R is alkyl, preferably R is methyl.
Suitable solvents for the reaction are alcohols (such as methanol and ethanol) or
halogenated solvents (such as dichloromethane, chloroform). The sulfoxides of Formula
10 (4) may be similarly converted to the correspondmg sulfones. Itis appreciated that this
second oxidation may be performed at various points in Scheme A as may be required by

O the skilled artisan.

In Step 4, a certzin sulfonylindole of Formula (4), wherein R is alkyl, preferably
wherein R is methyl, can be coupled with a thiophenol of general formula ArSH by stirring
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 B

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.




preferably wherein Ris methyl, can be oxidized with for exanpl e MCPBA,

OXONE T™M

to provide a sulfoxide or a sulfone of Fornul® {14ch 20bgrein Ris -

~al kyl, preWe03@e321R is nmethyl. Suitable solvents for the reaction are
al cohol's (such as met hanol and ethanol )ier hal ogenated sol vents (such as
di chl oronet hane, chloroform. The sul foxides of Formula 10 (4) may be
simlarly converted to the corresponding sulfones. It is appreciated that

“this second oxidati on maybe perd or mggh at various- points in Schy
maybe required by. the g
of Formula (4), WRexe

coupled with at
sui tabl e sol ven yeh as hexaf | u&'r\ol sopr opanol ,

‘provi de

with a benzal dehyde of) general’

enme A as
fonyl.indol e
y+ Hean be
15 |n a
resehce of PIFA to
t he %%rrpound of Fornmul a gl)Nwhereln A |sR85- or it  ran be treated
8rmy-a ArCHO in the preé%nqe of TMS- OTf

R, i's alk preferghly wher en

killed a?;%ana In Step 4, aReertaln S
enol oft genwral for SH by

in, a suitable solvent, such as dichloronethane, followed bWtreatment
with triethylsilane to proyide the conpound of Forrl a (I) wherein Ais

-CH2-. 20 Schene B descri K¢ the synghesis of a conpyg

For rcul a l

“wherein A iss®2 and R R3 apd Ar d&tapBas defi A 4, 0Ar HNH2 O
~R1L M An indoTeof Formul ybe \synt hesi zed fromn i cokpounds  of
Formula (5) and For ngk byNmet h@dsCHenown i n ddis ' rr%l?e

- 2,3-di phenyl -1H i ndol e 25 ca‘% }be pr epared follown
described in Batcolin, j

oart.
é the giocedures
Chein Sod Chem Contnun, 1981, 11, 563.

Schenme C describes the synt heS| s of a .conpound of Formula | wherein. Ais

-S:= or -

ndl Ar are as defined alrave.

10

CH2-; Rt is -CN or C(O),R4RS R3is RS(O)l (RlsAa'tﬂ(yI) and R?

Step 4 .ﬂefi

(12) I ( R*=C(O)NR°RY)

RZ
Step 6

Rs(o)1 2 H
I (R3“CN)

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

" condensation with an azido-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

can be readily synthesized by, those of ordinary, slo,ll in the art. For example, 4»-mercapt0-
benzaldehyde can be prepared followmg the procedures descnbed in Arnould j.Cs et al;
‘Tetrahedron Lett., 1996, 37(26),. 4523- 4524. In general t the compounds of Formula (8) are
comrnercraﬁy available or can be readrly 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
descnbed in Thomas, A. S et al; J Org Chem, 1993, 58(22), 5886-5888

In Step 2,an mdole of Formula (10) can be prepared from a ceftain compound of

" Formula (9) by methods knowa in thé art. For éxample 7-Bromo-4-éthoxy-1H-indole-

 J-carb oxylic acid methyl ester can be prepared followmg ‘the procedures described in
Semerth Ssetal; ] Heterocycl. Chem., 1981, 18, 1373 1377 '




RS(O 1.2 Step 6 19 CH3 0 + Step (10) NO "CH3 H (12) RS(O)1_2 Step' 5 22
Mar ch 2006 WOLE¥B9212( R3=C(O) NR5R6) H (R3=CN) In Steptharch 2086t ai n
al kyl t hi obenzal dehyde of Fornula, (7), Ggn undergo a condensation with an
azi do-acetic acid ester of Fornula (8), to forma certain conpound of
Formula (9). in general, the corrpounds of Formula (7) are comrercially
avai l'abl e or SIﬁQ{éEt@,eﬂ{eegﬂtg{ hgg.}gnaﬂac([wg whenei®R islaliyh t he
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. commercia vai l.abl e, or,. can. be re q&ﬁﬁ) or di nar
skill in tﬁéltgl?lf I%E?féﬁ‘éﬁfﬁ?‘gl%aﬁﬁ% %Tv‘g%‘?% am%aq%ahéﬂ tgﬁ;uf n..be Y
prepar ed bhafogkhaied sojventsi(sughrasclichdorobge chlenoborim). $hK¢ﬁ§§eS Fqsm a3?*1)al

Ch
J Og eglgéﬁ'%g?’*mﬁd%{é&é f?e%ﬁ:@tﬁgggrreé n %QEI??neQnIt r@q%dlfﬂdtfmka (10)

- can be pr ertain n& mul a %; t hods eﬁg’own I n
the art. Feccoaﬂ@uqdagorrnavmezfome e&‘;ﬂr@mpw(a&lesgh%‘? éiﬁlﬁ ToCERY ey hy!
ester can be. S5ERR foll owi ng the procedures described m Senerth, S.; et
al.; 1 Heterocycl. en,.', 1981, 18, 1373-1377. WD 03/029212 - 20

In Step 4, a cextain sulfonylindole of Formula (1), wherein R i is alkyl, preferably -
10 wherein R is methyl, can be coupled with a thiophenol of general formula ArSH by stirring
: in a suitable solvent, such as hexaﬁuormsopropanol in the presence of PIFAtoprovide § ]
O the compound of Formula (12) wherein A is -$-; ot 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 with triethylsilane to provide the compound of
15 Formula (12) wherein A 5 -CHy-.

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), especm]ly COX-1I; in ¥itro, and as ‘suchi are expected to possess .
O both anu-mﬂammatory and’ ‘analgesic properhes in vivo. See; for examplé; Goodmanand - & ]
| '- .Gllmans s “The Phannacologlcal Basis of 'I‘herapeuncs 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 tréatiniént of fever; itiflaninatioii, 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)




22 March 2006 In Step 3, the -SR group of a certain conpound of Formul a
(10). wher e 63/0292121 kyl , preferably wherein R i s nethylsmaan 2bes oxi di zed
- with for exanple MCPBA, OXONE EM to prog de a sul foxide or a sulfone of
Formula (11), wherein-Ris alltyl, prefe dbly Ris nmethyl. -Suitable
solvents for the reaction are al cohols (such as nethanol and ethanol) or 5

hai ogenat ed sol yahhin(ot6ih e Gl 8P IRHRARChoTBIBOGAEY dThnis fubiitani des of

Formula (11) maybe sim onverted to the correspondl ng sulfones. It
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fol | oved by t%ﬁ))tmt o L] Eﬂx#s gm’;ﬁghﬁsgaﬂdg‘fécﬂﬁedﬁ?ﬁkﬁpﬂ@@bpmgof 15
For mul a (1%‘}s ‘erlﬁﬁ %ﬂﬁ‘g g"[@p certal n ca{:‘% lic acid of
For nul a ( 12plotedtal carter, dHeah,@Mfdfa{:, Fkanl,t@m@'dzﬂeNé’ 28 %ﬁund of

_'F_ormJI a (1). The-above .ami dation can be perforned by met hods known in 'the
- art. In Step 6Thecompbduwids obthistinedntibe cavbauddill icthe doevenboiverted to a certain -

. indolenitrile of 20 Formula,(l) by ho knowa .. h ounds
_ of -t he i nvend tigatimeatobalzheimens disgase ‘%\%ﬁ%& Eﬁ‘mg’é e@%o%tﬁ% I and
(COX | ang sﬁaﬂsle)has ssuﬁshbwhlw j1636NGt Iche cogmtmuemeaﬁmmaueets &@fe]g to
possess ot- Si ?ﬁjlgﬁqnhm e for
-exanpl e; ﬁoﬁfdﬁ?’g# Z” @§3(§g$ﬂe%§’f?agﬁa"5§?§a&g§ SI s otwr¥%%apeut ics
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corrpounds Qs t r ay;aeful as
ant 1 - q;ﬁ;g‘%g éﬁ% P%i iy PR 1 ﬁ%%%%%?%??? humans. They
fund ut| I| t of fever; i nflamration, and pain caused by

uch as rheummat fev.er to - ass/ thay bovdssabd
*synp condltlobr'g‘e Wﬁg% hﬁ’ @{(&Hﬁﬁ%&v&{u(ﬁ & 53?

paln dysnmenot
headache, Hg maku:h@ the a]ﬁhtya:fmhc comBpowid @i mhibrtQS&M s‘mﬂrQQlXT P‘Eﬂi‘ﬁlg%?ﬁg
tendoni ti °m, ww?m tu'sf:ig a 155 h&é Essay, % H&Hihécﬁn(aﬁd&%‘&é&‘ﬂ%%cample 10. It may
20. . also be assayed by in 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 dmcnbed 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 se‘irentyr 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 : Therapeuucally 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 composruons by any one of the follomng routes: oral, systemic (¢.g.» transdermal.




arthritis and.osteoarthriti s), gout, ankylosing spondylitis, burns, or

fnjuries., Waoegsfazeathe used to inhibit prost:anoid i nd“%éf&ﬁ%h? rruscl e

contractions (e.g, in the treatnent-of ‘i smenorrhoea, premature [abor, and
asthma) and to treat autoi nmune disorder$ (such as systemc |upus
eryt hemat osus and type | di abet es) WD 031029212 -21 22 March 2006 An
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correl ati ofPREOPRHE h&% drugs that inhibit prost agl and| n G H synt hase

and a reduced risk of devel oping colorectal cancer, ‘?Ff \?I -Jr., et.
al ., Cancer, 7Ih&tbozc&6ffomghapﬂ€p_@@&)n)lvaw@ §s eotidiiEnt i on
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Vi.vo as]gayg%s gg{’lﬁo gtl% ﬁ%pes rr a nanc‘%’aw an antm:eu r - Po %&)’ X

as descri bﬁnkdrngthMemulV aried-bonrppparticies (aygmee P %Lté@gfﬂ&i a%?yw ty
of t ie g@a&gﬁgaeﬁﬂaﬁ@ﬁ&%ﬁm& AR SR Biedhn 10 glocassays such

as the Ran tto assay and r at ai ‘as descri bed
- i.n Exanpl ep hgmaceptisehfraiulationdhat %i‘attqﬁk’@ﬁ?’lgﬁ"ﬁﬁ?bg‘ﬁ hfay be: - .-
- admnistered in a therapeutlcal ly 25 effective anmount by any o _
"the. accept ed nPhesompositidis fiag tcompiisenoff ingeagrahazotripatndefpemgiiin ar

' l;11(::![ ! i/te ! Z%S co&lgmggérllj%th at eg&ton%%h;rrgacggt%ﬁ% Qgcepgafblet e@capén@.vf&%ﬁﬂl’e e’xaﬁ:entsi h e
,are non-toxic, aid ademslranon, and do not advcrsely affect the therapeuﬁc benéfit of the
] compound of Formula L. Such cxaplent may be any solxd, hqmd, selm-sohd or, in the case
of an aerosol compos:tlon, gaseous exap1ent that is generally avaitable to one of skill in the

Solid pharmaceutical exmpuents 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
S for 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.




irngredient, wll depend. upon. nunerous factors such as the severity of the
~disease to be treated, the age and rel ative heal th of t2®Mardhj23006, the

. - potency OI"Y)(}E%?% ound used, the route and form.of adm npggmphi/masy and
-ot her fact aec} -

t may range from approxi mately 0.405-103- uig per kilogram body wei ght - of

the. recipient per day; preferably. about 0.05-1 nglkg/day. 't'hus, for "

~administration to a 70 kg person, the dosagg,range ul d_pref y be
. about 3.5 ny O&&@ﬁtﬁhjeﬂwmawﬂqﬂh%%ﬂde@ﬁﬁg%ﬁﬂégﬁsﬁrﬁfi?cﬁﬁgie}%tj-'on can -
‘beadnini gt ered as BOEIELiERes, cdite I MYE Maas(Msckatublishieg Gomphsy, . *
fol | ow nggg'gl eg?ﬂgl?gﬁé%st emc (e.g., transdernsl,; WO 03/029212 22 Mar ch
12006 ‘- 22 8ihvedad8- or by suppository), or. parenteral (e.g., intranuscular,
‘intravenous or subcutaneous) adninistration. The preferred manner. o

herapeutically affective anounts of .compounds ‘of Formula -

Of . . - L
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various f %n%%tﬁgggﬁﬂ%ﬂc%g)%ngo@ﬁ Bﬁiﬁggﬁb}ﬁgﬁal& n ése. %t:’v for oral :
~adni ni st r eéfamblyf thecoingbindhis prescahat #levakpfrbouth hi8BME7o. REATEBEYE apsul es are
preferred),and t i id.aDbi Eiﬁiﬁ’é ' SindbfRohatklcre destdbehinl y, -10
.phar rrabeui’pﬁxﬂa %?%fog@%gﬁﬁgé% bee aglée@él opedfspgspebi ally for drugs. that
show pigor Exdiaplevai abi | ity based upon the principle-that bioavalabiliiy;can
-be increased by increasing the surface area i.e., decreasing particle-
gi-ze. For exanple, U'S. Pat. No. 4, I97AR®BESdescri bes a pharnmaceuti cal
‘rrrul ation haying particles in the size'range from10 to 1,000 nmin
‘which the active material is support @tagpled crosslinked matrix of
macronol ecul es. 1s U. S. Pat:. No. 5,145,684 describes the production of a

pharmaceutical formul ation in_whj t he. dr ug subst ange ljlﬁ-ﬁ‘dloee” Sed to
nanoparti des (averdgaupedPRNySusal athanest o e

surface nodifier and then dispersed in a liquid nediumto give a
pharmaceutical fornulation that exhibits regge I y. high bioavailability,..
The conpositions may conprise of, ip~genelal, gonpound of Fornmula | in 20
conbination with at | east one pg.ar' s tiogll wcept abl e exci pi ent.

Accept abl e excipients .ire nonitg }

15 Stepl:.
Preparation of 2-methyl-6-methylsulfanyl-indole-1-carboxylic acid tert-butyl ester

O! - .. 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 CE;CN (150 ml)
followed by the addition of (BOC),0 (18 g) with 480 mg DMAP. After5 hours the
2 mixture was evaporated to dryness and the resulting 2-methyl-6-methylsulfanyl-indole-1-
carboxylic acid tert-butyl ester was purified by chromatography over silica gel. '

| '..S't'ép 2 |
Preparation of &methanesq]fbnyl-2¢methyl—indolé- 1-carb6;c_?1i;é acid teff—but\:rl ester

The prdduct of step 1 (20.3 g) was treated with 135 g OXONE™ in 300 ml 1:1
25 MeOH/water for 2 hours. The mixture was partitioned between methylene chloride and
water, tb..e'orga.nic lajrér was separated, washed, dried, and evaporated to dryness to yield
. 6-methanesulfonyl-2-methyl-indole-1-carboxylic acid ters-butyl ester (16 g) asa solid.

Step 3:




conpound of Forrmula L. Such excipient may be any solid, liquid, sem-solid
iii the case of an aerosol conposition, gaseous excipi e2@ Maittht2008
general ly available to one of skill in the itt% Solid ph
exci pi enWO B4R 1Ac| ude starch, cellulose, talc, glucose, ﬁéme
gelatin, malt, rice, fl our, chal k, sidi.ca gel, magnesi um st eal
ate, sodt uni stear ate, cerol nonostearat sodiumchloride, dried skimmlKk
and the Ii ke Li qui d and sem sol | d exci p| ents maybe sel ected from glycerol,
propyl enge - oi-l's, incl Udl ng those of
petrol eam ani mal, vegetable oir synthetic or : peanut oil,
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PCT/ EPO ggﬁﬁb rElrOISU| t tﬁ%g phar maceuti cal excipients and their

fornul ati-ons: are described in. Rem ngton's Pharmaceutical Sciences,
edi ted. b§teed: W Martin (Mack Publi shing Corrpany, 18th.ed., 1990). - The
| evel of the corrpound |n a fornul
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-6- rret I ¢, acl nt bu ester
2 Met hylﬂﬁth'ybﬂHyﬂnﬂbleo_Q_lbm é3§1[§\49 HJY). prepared according to Allais A et
al. Eur. J. Med. Chem - Chim Ther. (1975), 10(2), 187:99; was di ssolved in

CH3CN (150 n&ﬁnﬂarly, 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:

SUCI’ ose,

6—methanesulfonyl-3-(4—methoxy—phenylsu1f;an3'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 ' '




foll owed by the addition of (BOC)20 (18 g) with 480 ngy DMAP. After 5 hours -
the 20 m xture was evaporated to dryness and t he resul ti 22March 2006
2- met hyl - growsdzg2zul f anyl -i ndol e=l - carboxylic acid tert- bREYEPELET was ~
purified by chromatography over silica_gel. Step 2: Preparation.of
"6r - met hanesul fon 12-meth |-indole-1-carbolic acid test bu ester The
product of step 1 (20.3 g) was treated with 135 g OXONE in 300 nl 1:1 25
McOH wat er for 2 hours. The mixture was partit.ioped. between nethyl ene
- chtoride and water, the organlc | ayer_was seps Jd, washed, dried, and
"evaporated.to dryness to yield , Br

ic, acfd tent-butyl ester ‘(16

| 6- net hanesul fonyl - 2--met hyl -i ndol &\~
.g)- as a solid. Step 3: WO 0319@(92’1?\2 22" MBNCh 6 PCT/ EPO2/ 10557 -24

..Preparation of -6-nethanesul fon™ -20meth | -1 Hindole The above product of
step 2 was dissolved i'n 100 ml nethylene chloride and treated with 12 m
»sTFA. After stirring overnight, the volatiles were rem)ved and %ﬁe pr oduct
crystal | ized Arsalitibi;of sratthphesatfonyitbmiethyl-VBHadola{ i Amg)\paspasctasy of

e o
, S?' ut i onf FfooﬁngymdmﬁmlMQszAﬁbtmﬂ Eltppn@df?%6 9 Eﬁ#\?}}{ ?sl ‘ie]F%"‘l 6 m
0 %a Oé%n ?gjé&?&on O?ﬁ"gﬁgﬁ{eﬁ ?611%%3%? faﬂ:ﬂdﬂﬂﬁﬁwé@mtm anfl vataro| )

follo k col | uti on was
stirred famﬁ@hmrhxﬂsc(?bhw Qﬁ@ﬁ#” Q%&a g%%%&c “and water

Purifi cat al% gdnle fleiﬁfiﬁ&tﬁé GHG MR BT ([(MEHIN5 g -of
-phenyl s

3-(4-fluoro- fanyl 6- met hanesul f onyl - 2- met hyl - 1HT i ndol e, 101, MS:
([MH 1) . Slml r ed above in Step

@ but repl acﬁlﬂylar% Pﬁ?@gﬂ@rﬁg‘f“% ﬁﬁggﬁ upl%?ﬁ%gatel y substituted

t hi ophenol, :BgoBestalddnad with hpappropriasély astitited be de, hejadditignal  pere -

pr-epar ed:

6- et hithe sempernAs.of Formlayharetpth sy 1 TSI et hy! - 1'H-i ndol e, 1@ MB:

348 ([ MH.f);

3-(4-chi osqmbmn@mp%nmﬂhaﬂe&mmﬂrﬂﬂ mde&%ﬂ,%Mﬁ-ﬁ%ﬁMﬂﬂlbs VE:
P o el o

5 heg (3 Fluoro-benzyl) 6—methanesu1f0nyl-2-mei‘hyl-lH-mdoIe 203 MS* 318 ([M+H]+)l

- 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



20 ([MFH+); - .
3-(2,4-di.fliioxo- phenyl sul fariyl)-6-urethanesul f onyl - 2-22 Metchyi006 H i ndol e,

104, WNE: and s57

3-(2-chi Or\%&ﬁyﬁ%{g o- phenyl sul fanyl ) - 6- et hanesul f onyl - 2- nBEHFPIA195%7 ndol e, 1
~05 Ms: 371([M+H *).. 25 Oxidation of -26- _
'3- (4= fluoro-phenyl sul fanyl) - 6- net hanesul f onyl - 2- net hyl -1 Hi ndol e, -101 wth -
-one equi val ent of OxoneTM vyiel ded 3-(4-Fl uoro-benzenesul fnyl)-6- o

.~ m et haneséMahytesdlfoml Ryinetiyl-3HdahehflogforlybbensD-{Hkddle RLEMIPHIR 2 |
_4- Br ono- bﬁ%@@a m than w WD 03/029212 .- 25 22 March 2006 PCT/ EP02/-1055. 7

A solutio et hanesul fonyl - 2-nethyl -l Hindole (112 ng), . prepared as
described in Exanple 1 Step- 3, in 9 Cl2 was treated vvithp _
br onobenzal dehyde . (100 ng) and O. - OTf After cooling to 0 C, 0.26 °
n of Et3Si H gd34abiflibro-pheeylsulbaillid-methaassidfonyk B-ifidole 2ocambonitrds f ol | owed

~ by partitioning between Et OAc and water. Purification by TLC (2:1
hexane/ Et OAc) gave 130 ng of 3-(4-Dbrono-benzyl)-6- _
" met hanesul fonyl - 2- met hyl - 1Hi ndol e 261 Ms: 3 ([N%Fﬂ ~). Sinirarly,
foll owi ng the procedure described above, but- =g :
p- brom obenzal dehyde w.th the appropriatg
~additional 1o conpounds of Formula | whegrei
3-(4-11ubra-benzyl)--nmeths yes fgq o)
([MrH t); - “_3"(3:Fluoro:beqﬁyl) f,;~LonyI 2-methyl: | H ndol e 203,
W- 318 {[MH]}) 6-Methanesul ; $@axy‘b€hzyl) 2-methy | H ndol e 204,
M:318 ([M-] ), 6-Methanesul tonyl 2 met hyl =3- napht hal en- 2-yl i net hyi - | _
' -|nda%e 205 MB: -350 .. b: We®iar esul fonyl - 2- net hyl - 3- (4- net hyl - benzyl)-lHE\
i ndol €726, M 314 ([M+H ); 6- Met hanesul f onyl--2-nmet hy11- 3- (4=t.rifl uor onet hyl
benzyl) - 1$tepndol e; 207, Ms: 358 ([MrH}); 3-(2, 4
Di-f | uor o- benzyl ) - 6- nethanesulfonyl 2-net hyl - 'Hi ndol e 208, MS: 336"

([ MtH]| +).; Preparation of 2-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 4s 2 white solid upon B

pt ed benzaldehyde t he
s -CH2-, were prepared:
-1H iiidole 202, Ms: 318

evaporation of the organic phase (16.0 g).
20 | Siep 2:
Preparatmn of 35(2,4-diftuoro-phenylsulfanyl)- 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 %




20 6- Met han sul fonyl - 2-zi ai et hyi - 3- (4- et hyl sul f anyl - benzyl )--1. Hindol e

209. Mb: ,346 . ([MrH +); 22 March 2006

.-+ 6- Met hanagyglghamshz 3- (4- met hoxy- napht hal en-1 - yI met hyl ) - 2- meChpel/Hsshdol e

21D Ms: 380 ([MH +), 3-(2-Chl6r6-ben I) 6- net hanesul f onyl - 2-net hyl -1 H .

I ndol e 211, MsS: 335 ([M+H ); 25" 3 - 4 Chl or o. - benzyl ) - 6- net hanesul f onyl
2-met hyl -1H ndol e 212, MS: 335 ([MtH] 7); and WO 03/029212 26 22 March
2006 - PCT/ EPO2/ 105

6- Mot han@isi cfénéa»éélﬂmrﬂﬁhegflf%ﬁﬁ@mﬁaF%SHlfP“%elr%ﬁ%"k Ao sl v

- 378 ([ Mddhihyl estbxwagpdtRaide®- 2 4-Difluoro-hen Isulfan 1 -6- rret hanesul f on .

1-1H i ndol e-2-carbouitrile 5 Step 1: Preparation of 2- carborretho

. 6-1 net hag?s fon lindole ' Sodium (16.6 g).was dissolved in 60g mL McCH. and

cool ed t C. Anixture of nethyl diazoacetate (83.2 g),

4-t hi one _1q.f,hgmu-3e over45 mn
S After st .re. .kept at- 0 Cin the
Crefrigera ﬁlh:racid/umnﬁays The: material was partitioned between Et OAc and

water to F . renpve a large quantity of solid polyrrer After drying and .

. solvent renpval the crude azidoester was, di ssqlve E‘q}i {d (il uene and
refl uxed for Thelpoadet fivhestep? wenstirggssfor ?@Wé&’l%rﬂé th } M%
. 2-car bom%G RYVEE: TR H%hhl?e PispAtiGoWdDeBieh Fr@Ac bd PNESO] thiobtdin dreeamge aphy
Theproduc was t hen ssolvdln%q%émégﬁa—landé%ﬁqﬁegﬁ %
eq)' in =od mhismeterial{432 medags ey PERORE e ours at
r 0o (T t ?rr%a%teg{eg m&ﬂ?léﬁrﬂ osdled dhﬁ?lﬁl@&hﬁ |a}c?ﬁalyad aheuneefDIHR é{ﬂgfr awmgsngalt%r The
r oduc cax yi- 61T etthan as a
@. o b oihoBoR) FROaDOE BAGRRE HEr it n{ el g%é’“%ﬁf’) WS 2
epar at Ipafhﬁﬁneaheawe@nd\raftérundmnéth)dene dhkm&eaﬁ‘hb pr Wﬁyﬁhﬁmﬁﬁﬁlw&ld (5%
BN nd%/[eO%!methylene chloride).: The yield of 3-(2,4-difluoro-phenylsulfanyl)-6- '
methanesulfonyl-1H-indole-2-carboxylic acid amide was 427 mg.

Step 4:

15 ' Preparation of T he 3-(2.4- dlﬂuoro-phenvlsulfanvl) G-methanesulfonvl-1H-1ndole—2—

carbonitrile

© The amide, of step 3, (250 mcr) was dlssolved n8 ml d:loxane and treated W1th TFA—
| anhydride (0.28 ml) and pyndme (0.4 ml). After 6 hours the reaction was concentrated |
=% and purified by TLC (3 % MeOH/miethylene chloride). The 3- (24-difluoro- -
- 20 phenylsulfanyl)-6-methanesulfonyl- 1H-indole-2-carbonitrile 301 (220 mg) was obtained
6:) - asa sohd MS: 365 ([M—i-H]*)

Similarly, following the procedure descnbed above in step 2, but replacmg 2,4- .
d1ﬂuoroth10phenol with the appropriate substituted thlophenol the addmonal comp ounds

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

25 3- (4~FIuoro—phenylsulfany1) 6-methanesu1fony1 1H-1ndole—2 carbomtnle,ﬁgg_, MS 347
(MDY - —

6- Methanesulfonyl 3-p-tolylsulfanyl-1H-indole-2- carbomtrﬂe, 303, MS 343 ([M+H]+),

6-Methanesulfonyl-3 (4—methoxy—phenylsulfany1) 1H-mdole—2-carbomtrﬂe,3_();4_,MS 365
([M+H]+)9 ' . _



carboxylic acid nethyl ester A solution of - _

2- car bonet hoxy- 6- net hanesul f enyl i ndol e (750 ng, 2.8 mbl 22 March2006 n
hexaf | uor gj nol was treated with 2,4-difl uorothioph

fol | owed g‘@gﬁ?&gﬁ@iti on of PIFA (5.6 mml). The dark col o%@%ﬁ Hﬁ?ggﬁv
~stirred overnight then partitioned bet@en nethylene chloride and wat er.
- After concentration of the nethyl ene chI oride layer to 20 nil the product
was precipitated by 1. of 30 mM hexane.: An 88 % WO 031029212 -27 E net hyI

- ester was3dBtGhilnemphaylsvifenyl) gewhamnfmmmm-mb@mm 305, MS:364
3-(2, 4-di us QEPHP phenyl sul f anyl') =6- met hanesul f onyl - | H=i ndol e- 2- car boxyl i c

aci d Step Pre aration of 3 2 4-difluoro- hen |sulfan 1 '
- 6- Fnethanesulfon |- |nd e25 arbox llc%’ll}g %ﬁlThe rod ct from
step 2 wad-@rGhHprnyt o5 Bbt aneev THrdele-2r¢ | THF.

The mxtuB%m@mqr([Mﬁ.}gh)ed bet ween Et OAC and 2N HC1 to obtain the crude
acid. This material (452 ny) vvas d| ssol ved in 8 m :benzene and 3 nl .

Cat ol v s dePhw@%ﬁﬁ% SBefisuprok Pkl Leahofileoh Pdst

di oxane wiM-aHi®d. After stirring 3 hours the m xture was partitioned
bet ween’ vvater and net hyl ene chloride. The product was purified by TLC (5 %

B G {unaaggbeasikianyi ) o

rnet hanesul e was
Pr epar at i- é@ﬁ» 37]3&[1@'1'1‘1}1 M-difluoro hen Isulfar 1-6- rret harl esiil fon
1H i ndol;e-2- carbonitrile. The am de, of step. 3, (250 ng) was dissolved in

8 m di oxeqe 4@&1&&)&@%&1@&11%1‘1&11 T)Césmaﬁmégtﬂf&el i £ 2018 -caABeniRyle, ONRISt 0. 4
After HE(?'% he reaction was concentrated and puri fi ed’T TLC (3 /@\:

él\ged-VnJ@thW]e ride).. The 3.-(2,4-difluoro 20
phenyl sul f anyl ) - 6- net hanesul fonyl - 1H i ndol e-2-carbonitrile 301 (220 ng) was
obt ai ned 6adethasabifohyl95(4-a6bxy- bMtlyﬂ))LH-ﬁﬁioleQ carbomtrﬂe,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 . ,

&N
£

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




Simlarly, following the procedure described above in step 2, but replacing
2,4- difluorothiophenol with the appropriate substituted22Waapgooel the

addi t i ona&v&g\ﬂ@%ﬁ of Fornula X wherein Ais '-S, wereppsf

BI85
3-(4-Fluo sul f anyl ) - 6- net hanesul f onyl - 1H i ndol e- 2-carbonitrile,
302; Ms: 347 ([MrH + 6- Met hanesul f ony283
- p-tolylsul fanyl - 1H=i ndol e-2-carbonitrile, 303, M5 343 ([ MtH +);

6- Met hanesul f onyl - 3- (4- et hoxy- phenyl sul fanyl )-1H i ndoI e- 2-car bggl@
. 304, MB: Be5midé Mtkineiin S@p BI\IHmﬁhQM&OWOGBsO@MEQ

3- ( 2- Chl tidol e- 2- bt|305
e B R BNl o 2 carbon 112,
- 6-met h | f | i i ndol e- 2- car boni tr. | 306 39

3. (4 m?gfié‘,pé»%mmh@%&aﬁ Srrahaprss P H-ndols-LoOREIr bons 111 e,
307 ME: Atyla(rhh@'d]zi)Ms 439 (IM4FL )

,3- (2- Fl uor o= 4- met hoxy=phenyl sul fanyl ) - 6- met hanesul f onyl - | H1i ndoI e- 2- car boni

% r |( |2€‘4 5o 3 1(@?6}’]8]%@?9 Qﬁgy[]ﬁ'\u/ﬁ-fftgqg argethﬁqqglﬁ%ty&-l%f{%delﬁ -carboxylic acid

i ndol e- 2- paplopHlatidd,522,309; 42W$£M+HJ+)381 ([ MrH +) ;
6- Met hanesu fonyl - 3- (4- e#hoxy- benzyl )-1Hi.ndol e-2-carbonitrile, 311, M

. 373 . heye in Step 2,
but r epl a%ﬂ(%fé élfgl]or(%ipwl%{ugﬁf#ﬁ%heno%ﬁesgfquﬁfeﬁl&gﬁ)gg%&?a Ig substituted
t hi ophenoﬂunahﬂamlﬁetﬁl?ﬂédssﬂéb([hﬁfﬂb »5 additional conpounds of Fornula |
" wherein Ais -S, were prepared:

3-(2-Cnl og &%ﬂﬁ@?g&% Wﬂaﬁﬂ 3%%5%&&&'8&;}]!&@&&01@%&&&&1{&@@ 2- car boxyl

C-acid a 412 %Eﬂe
33(2- a8l ofisthylraridp) 324 MSafdH(IMEilnEt hanesti i f onyl - 1H i ndol e- 2- car boxyl'i ¢
acid am de, 316, Ms:382 ([IVH—|] T; 20

6--Met hanesih homiﬂmré’»phé stk ) g-rptraandsslfbhyy-indble-2-madiogylit-aci boxyl i ¢

acid am dgropy am1de,|\_é_§_5_,1§[ 42@(%2%]%;

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]"); _




3-(2,4-D fluoro-phenyl sul fanyl)--6-nmet hanesul fonyl -1. H i ndol e- 2- car boxylic
add am de, 318, MsS: 383 ([MtH {); 22 March 2006

3-(4-Fluo ul fanyl) - 6- met hanesul fonyl -1 H i ndol e- 2- acid -
am de, 3?08%@{%@5 382 ([MrH-'); and 6- Met hanesul f onyl - ?E"i‘}ﬂﬂiﬁ’ids%

p-tolyl sul fanyl - | Hi ndol e- 2- car boxyl i c -&0i-d ani de, 320 IVB 382 Simlarly,

fol lowing the procedure described above in Step 2, but replacing 2,4- - -

~difluorothiophenol with the appropriate substitut ed thi ophenol [{lol I owed. by

- al kyl at i 0A-@rChiorophengsufanyl)-oimedranentionylPdt-imle 210 apRde ani de
“obt ai ned 394%})413)(3 gods known to those skilled in the art, the.

addi tlonal‘-’corrpoun of" Forrmula | wherein A is -S-, were prepared:

| 2(3,(3 4b3[ f :— ig@éa{g%@):(lf sgffg ci/ole- l_éa}brl)?{(y)‘flc?ac?d car boxyl e
3--(2, 4- Ddidtuﬁﬁmdﬂﬂﬂlm&ufm([mh)ﬂ‘@ met hanesul fonyl - 1H i ndol e- 2- car boxyI ic
acid isopropylamde, 322, Ms: 425 ([ MtH +)

S o B AR LI e bt oo o

3- (2, 4- Di thatbylaxpdee 356, $: f359|(/[IM+HJT’)et hanesul f onyl - 1H i ndol e- 2- car. boxyl ic
acid WMs: 439 ([M+H +); to diethylam de, 324

2ot propy PTG P L AR Bt o boxyl i ¢
es

3-(2, 4-Di ﬂuueﬁba laprden338 ME2951(IMé ul fonyl -1 Hi ndol e- 2- car boxyl i ¢
acid nethylarnide, 326, Ms: 397 { [MtH ); 15

3-(2,4-Di BL(lzomaaﬂh H&Mﬁwybh&ha@sﬂmwﬁ-mlemwﬂi@c& carboxylic

QI d ethyl ™
3+(2- STYE %QH é&%ﬂ?l é—% nesul fonyl i ndol e- 2-carboxyl i ¢ aci ((;

i sopropyl am de, 328, Ms: 366 ([ M+H + ,
3-(2- Fl uor o- phenyl sul f anyl ) - 6- et han@@—lﬁ&% | - 1H i ndol e- 2- carboxylic acid-
butyl am de, ‘

Step 1.

15 Preparation of 1-(4-fluoro-phenoxy)-pro an-2-one o |
Q : To a mixture of para—ﬂuoréphenol (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 -

g| 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 ¢ 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—PStIeé)-hYdI_ﬂ@nP(b%)‘%lg)a%qdoh(%guom‘

1-(4-11 o ReRleN P Be( Or 0 bedBn@aflobliihcsyskotfial isladues a;mam (15 | 9)

and K2C03 cet one were_ adde

chl or oacg. Pﬁ ér

' E\gd of10K| atpgentgf PCls.t Bre ﬂﬁ@féthnrfgﬂé‘#reﬁ@ﬁ piigted grroon! Kpperatigdor 1 ho

acti on’ mixdihes ‘Pﬁﬁox?eﬂq d 6&11‘30‘1‘71’16: ?é%ﬂiule Qfak pﬁlﬁé@@ﬂbﬁ@@hﬁiﬂteg@pﬁ? ni ght .
The reaction mixtur b% V@E 10% 2 cet OE‘F 5}% evaporated to
dryness: GHtedmath HQréOv@Et%/ ?“’cl}ettf’é”ﬁ gohed 05?11 B ane and wat er,
the or ganifeHaayailfongls2 seahylalidhduld 0 vasilight aiange pawder, Mb: 520K [MAda] My S04,
and evaporated to yleld 15 g of, 1-(4-fluoro phenoxy)-propan-2-one as a
yel low I'iqui dslmllarly, 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




"Step 2: Preparation of (3-nethanesul fonyl - phenY-1)-hydrazine 25 To a .
sol ution of 3--nethanesul phonyl -phenylamne (2.5 g) in 622Matdtl2086s added a
-.solution in5mM of HOat -5 Cto 0 C. After sti O mn
t he resul S&e%!}g@%ar ch 2006 WO. 03/029212 PCT/ EP02/ 10557. g{ihg?%géfgﬁ?ﬁrn
~salt was poured into a cold solution (-162-C to -15 C) of stannous chloride
in 6 m HCL The mixture of resulted hydrazi ne hydrochloride in HCL was
stored in the. refrigerator, overni ght The saqlution was basified to pH 10,

by addition of aromos’drf& efihatesulfony3-pheaylewfangbL Hindpk 2y carbprglis pgidni ¢
| ayer was g VisepdYbSeXin BRchphe @\s@@ﬁn%a@ irPI‘MF%EimQ*&GasOf al i ght.

- lsterd(50
Broan SOl B %ﬁ@m&?%niiéhﬁﬂi%ﬁ C i o L B RS B g 0Bt ut  om of

( 3- met han e&uiﬁe@itute e Y intkyslr R 228 90(1ﬂed315togN HO add éﬁrafdddbmd: Erma:n Tky)

- pr opans 2-0n o] era ui.r,nol arr
amoant? &%u%év . g%ryg'e @‘% &Hﬁ ' ?ﬁg(\ﬁﬁ‘g&gﬁ]{hﬁ.@/ ﬁéﬁﬁ 2%’@?5 ure -

for 1. hou§8camg of f@nmblhammﬂfmwb?ﬁ;énm)rladfahmlfi/Hdudol—Z'—IyB-meihhnblé.lvdﬂS @i fi ed

by Bi ot age ﬁﬁﬂmt ogr aphy, eluted with 10-30 % Et CAc/ Hexane to yield 0.1 g

. of 3-(4- fI or o- phenoxy) - 6 met hanesul f onyl - 2- met hyl - 1H-i ndol e 401 as a |ight
orange powder, Simlar|ly, follow nI% t he procedure in

Step 3 descri b@eﬂhblarv@ﬂomﬂ%pr%dm described sbave3r(d-FinrrabpnylselseaEh-2- one
wi th the appfRREdudoay)] FURSSILAVE SHethRes158Y; WB@E‘E{I\@FHW%aE prepaed! ti onal
conpounds of Formula' | wherein is -O were pr epar ed

. 3_(2-Chhoro- 4- net hoxy- phenoxy) 6- met hgm gonyl - 2- rret hyl -1 H -i ndol e, 402
‘M5 366. ([ MtH *);

-(2,4_Di f | g0eg-BRENE
377 20 ([MH'); 25 ‘
3- (2, 4-- Di chl or o- phenoxy) - 6- et hanesul fgpyl -2- - et hyl -1 Hi ndol e 404, ME:
370 ([ M+H] +); 3-(4-Chl oro-phenoxy) - 6- net hg in
405, Ms: 336 ([M+H}). 3
i ndol - 2- 1-nmet hanol

[3-(2-chloro-phenylsulfanyl)-6-methanesulfonyl- 1 H-indol-2-yl]-methanol (1
mmole) (as pfépar‘e&:in Example 5) was dissolved in 2 ml CH,Cl, ‘and treated with 0.3 ml
15 NEt; followed by 0.08 ml MsCl. After stirring 10 min. 3 ml DMF was added followed by .
Q 0.5 g NaSO;Me. The mixture was stirred gvernight. The reaction m:xture was evaporated C—
| 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-




|

~ *3-(2-Chl oro- phen) Lsul f anyl ) - 6- met hanes

~-indol-2-yl]-methanol (1 xnnole) \(:

22 March 2006 WD 03/029212 PCT/ EP0O2/ 10557 -32° 0 A solution of

(6- et - hanesul fonyl - 3- phenyl sul fanyl -1 Hi ndol - - 2-yl ) - 2- c22 Marghl 2006aci d

met hyl ~ester (800 ng), prepared as in Exanple 3,. Steps 1 and 2, in THE (35
rol) was WQ@#28¥2with 5.6 m 1.5M DIBAL in tol uene at - 7FEERREAS| | owed
to warmto. room tenperature over 30 nra¥ites. It.was poured into-3N HC
and -extracted with EtOAc. The 5 product was- purified by Si G2 chromat ography
(eluting with 30 % Et QAc/ hexane). to yield 686 ng of

e descri bed above
yl -1 Hindol - - 2- yl] -rrethanol

([MH +). 10 Simlarly, followngthe pro
T 3- (4- Fl uor o- phenyl sul f anyl ) - 6- r net hang
502, Ms: 352 ([M+H +) was prepared. Exa

© ('6- met hanesul fonyl - 3- phenyl sul finyl -1 HS @ yl ) - met hanol 501, I\/S 3 34

le 6
ony| - 2Jjmet hanesul fonyl met hyI

- 6-fret hg gfonyl - '
gpared in I@arrpl e 5) V\B.S‘dl ssol ved
‘in 2 CH2Cl2'arid treated W 2 15 NEt3 followed by 0.08 m MCl.
After stirring 10 min. '3 nl DVF\&gs added followed by 0.5 g NaSO2Me. The
mxture was stirred over ni ght Hsd'hé)reactlon m xture was evaporated to
dryness and applied to a PTLC plate. Elution with 1:1 Et QAc/ hexane gave 80

| Hindol e [3-(2-chl oro-phenyl sul f

_ 3-(2- -
gﬁl orf) phenyl séyis6latipn of §3- @pﬁasthemwﬁanﬁ)Mﬁhﬁ@gldfwh}fln@@ﬁw-mﬂ| ndol e

601, M5 n eal '
| sulfan 1 a"[’mﬁ %P(Preﬁg%d@é%@&gﬁ’ezm ﬁcﬁﬁ@e?%%&%ﬁg%@%

PCT/ EPO2/ 1@55[71 A2 O | After 3 n-ml all volatiles were removeé to ylelﬁ 82 mg of acetic aci

- (2- cBl oFoRDEIMHyEUI AN E JmahARGEEOSSU - ayl-2 yHnkthgDdstet 791 | MSnatihanol

(75frig) (ﬁﬁfﬁfﬁd as descrlbed in exanple 5) in pyridine (2 nl) was
reated Wi m Ac20. After 30 min. all volatiles vvere rem)ved to

yi-el d 82 ng of acetic acid 3-(2 5 chlgro
- phenyl sul fanyl ) - 6- net hanesul f onyl - 1I—£\%@ﬁ§2 yl methyl: ester 701 Ms: 411
([ MrH] +). 3( 2—Chl_oro-phenManvD-6—methanesu1fonv1 1H-1ndole-2—carbgldehL_

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]+). '




Exanpl e 8 3- 2-Chl oro-phenyl sul fan 1 -6-net hanesul fon
| - 1HHi ndol e-2-car bal deh de o, H3C SO 10 A sol ution of aPzhaadh 2006

- [ 3-(2-chl oro- phenyl sul f anyl ) 76- net hanesul f onyl - | Hi ndol - 2- - et hanol
(75 nm) Wﬂrﬂéﬁa%ﬁ as described in Exanple 5) in CH2C 2 (%’Cry#(*'%“&z&ssggdded to
a solution of DVMSO (0.2 m) and oxal yl -¢loride (Q:1 nl) that had been
prepared at ~--78. After 15 mn triethylamne (.45 nm) was added and the -
reaction was allowed. to. warmto 20 over 30 mn. It was partitioned
bet ween Et OAc and water and the orgarixempkd®se 15 evaporated to

~.gi ve3-(2-chl oro- phenyl sul fanyl)-6- et hanesul-f onyl - | H i ndol e- 2- :

~.carboxal dehyde, 801, MS: 343 ([MrH +). 22 March 2006 WD 03/029212
PCT/ EP02/ 1055 Tha4ollowitixsuepkpresertifivefphihtroadenticabfoarmiésiicns spniaininga

phar maceut | jjops containing a conpound of Fornula. Z. Tablet
formul ati c‘):lrjlﬁ@r?'é&?éﬁgor\;i\n{dlngﬂi ngredients are mixed intimtely and pressed into

1

single scored tablets. Quantity pgfidRLEESAt tablet, ng conmpound of this

i nvention 400 .10 cornstarch 50 croscarnellose sodium 25 |actose 120
magnesi um stearate 5 on Capsule formulati 15 The follow ng ingredients are

m xed ignti mat gl faRdinPRYEMidS Srednfied Hrrnhiedly af@bidkidd infAgsglt forduant i ty

er
P tablets. |
P I oA " ..éQuapf_::ityper
Ingredient o Lo - .. tablet, mg
C } Eompound of this invention . 400 : C
n 10 cornstarch ' 50
croscarmellose sodium - 25
' factose” ' 120
magnesium stearate _ 5
Capsule formulation
15 The following ingré&ieﬁfs are mixed intimately and loaded into a hard-shell gelatin
~ capsule. ; :
Quantity per
Ingredient capsule, mg C_
o " compound of thisinvention” ¢+« Tt T 2008

‘maguesium stearate T T




| ngredi ent capsule ng conpound of this invention 200 20 |actose, spray
dried 148 2 nagne5|unf' stearate 22 March 2006 WO ZIBMARB2Z0R6

‘ PCT/EPOZL%B 2 Suspension fornulation The fol | ow ng i pghaghaidssy are
m xed to n1a suspen3|on for oral adm nistration.. P Ingredi ent Amount
conpound - of this invention LOy 5 fumaridé-acid O. 59 sodi um chl oride 2. Qy

~ met hyl paraben 0.15g propyl paraben 0.05g granul ated sugar 25.5g 10
sorbitol (70% solution) 12.85g Veegum.K (Vanderbilt Co.) 1.0g flavoring
0.035nL ‘col orings 0.5my disti|SusBengiandormulation, 100 m 15 I'nj ectabl e :

fornul-ation The follomﬁng ingredients-are mxed to form an |nJectabIe

. formul ati on. I ent , Anoynt a conp of .this Jiny sodi um -
‘acet at e buf fer 3@ YIRS Inggedienp aregite %g%a SEFRGPSIgR fﬁhﬁgif)ﬂ%r"s&ngon -

"suitabl e pH—water (distilled;-sterile) g-s—to20-m
i Ingredient _ 7 A.mount
‘ 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




Exanpl e 10 Inhibition of COX-1 and COX-Il in vitro 25 The COX-1 and COX- I |
i nhibiitory activity of conmpounds of this invention in vi22Marcke0get er m ned
usi ng par rified COX-1 and COX-11 enzynes; prepar £ri bed
in J. Bar‘ﬁ?a[{;%?ﬂy , Biochim Biophys. Acta, 1209, 130- ﬁgﬁ’ﬁ?‘%@ﬁ? COX- |
and COX-H sanpl es were diluted with Tri-$6HCL buffer (50 znM Tiis-HC, pH
7.9) containing 2 mM EDTA and 10 O/a glycerol and reconstituted by o

i ncubating first 30 with 2 ruM phenol for 5 mnutes and then with 1

mi cr onol ar=iRBifat 4P W thewesenstititos 60361 060N Hi anayme wate preinmviaterfor 20 ur ein

~a shaki ng mates abafohn Wind réﬂﬁlﬁ%@ﬁ&iﬂ ﬁra@:‘} Haﬁ?wﬁﬁé%@{@@%og& T enzere

consti tut

PCT/ EPO2/ 1055 t
“wer e prei fEHH 9]2@%«51%@@%%@8@3{82%5 werrientehiles{epnsral samplagl The -

“concent r akhgym)e ﬁ&duddk@asﬁﬁﬁﬁtdddﬂra*&ﬁﬁqgﬁj we@ [ac] ﬁEH&hid@Hi% at:fatr(seno@dd' tional

45 d d C and 750
o et o 19000 eariRte AP mtingl sebserfulpread troeadon wsalevehioo & 1

m . Cl8 Sepemtikiedor nmudctxﬁoﬂ'al 4Badeends, Priid ﬂeacn&)huzfr@,teﬂ}ﬂhaﬁeﬂ be hdeﬂlﬁg I(btﬁﬂrbf

| yrMRE 3 [i brat ed o
Ellrg/: IO:JZdﬁwat e?ﬁfh &gé‘rgt?e edig&%opraé)1 t{@?@gl)mgglée rg%%’r?{nﬁi’a er%'i\amf/i"é‘fifﬂ%r&o\ﬁ]t h3 .
M of aceffus Fap-Baliwenl mméb’&Badm@hdhp@ergsmemch\havl)beanplrevmm;ywashed -
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Oorrpounds of this tion vvere active in this assay

i nventi®on¥at eéE’&PVE’GWF teckwith 3 il aestenitrilybvaterfaceide aoubfﬁocﬂoélsl (V'bﬁ apdol

sanpl es) . thEledioReE) ue&@ﬁarr@eetmnb@ﬁa&Eﬁmaexneagﬁﬂaﬂcﬁg ufdds ofthid4 IC)CS[)
pressed as

ar achi donj ¢ CI d 000 The COX._i ory activities
- the concelitt& ‘?”oW&?&ﬁtéYerfﬂtg‘é%saY %ﬁ én of the COX enzyne being assayed)(;

of sone exenpl ary conpounds of the 15 invention were: CPD COX-1 COX I
#1 c501 e50 2047hs6OXnUdiby &BvRRs (expressed as ICsy, the concentration causing 50%

~ inhibition of the COX enzyme being assayed) of some exemplary 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 FEdema . |
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




10521. 63. 03 Exans Antj-inflammatory activity The anti-inflammatory .
activity of conpounds of this invention was determ ned bg2 Mifchgasuring the
i nhi bi ti oy@hs;edhageenan-i nduced paw edema in the rat, usmmmzfmss’; IR
m)dlflcatlon of the method described in Wnter C -A et al.

"Carrageenan- | ndaced Edema in Hind Paw of the Rat as an Assay for :
Anti-inflammtory Drugs" Prot Soc. Exp. Biol. Med. 111, 544-547, (1962):
Thi s assayg S r

o BSHIREShbS ;tf%xﬁﬁd ParR HPREYvehiMINRe. 46 hd "0 @%@1 20.5 %

“inflamatory activity CONSi I've of human
- efficacy. butggn of Gaprageenan (Fype kY &P@B%Bmmugﬂéﬁem QP4 splineywiseral e |
rats in a ctbﬂ&nﬁi‘thé sHbpIREEPALRA of e St Bid thl%ls'ﬁeﬁl%fiét e ks RBre

.agueous veh| nt ai %sod um th oride, 0.5 9%sodium
-"car boxynet: ﬂﬁ}ﬁ {}|ad’§a>°ﬂodlalﬂ3§ﬁgvgﬁg TBdtiRd BaWs Wers ropeEs Ry serarngb the and

197. 3 225Matatso- czmﬁ;ouv&ﬂdsmeﬁ ard H@Tt/pﬁﬁ@%/eﬂé)ﬁéghetﬁﬁ'}fé)&réésehﬂﬁéi Modf@he
.Control - a# veﬁ%xeljf’n cle al E%ﬁﬁ After ho é‘}F? .0 8 %
sol ution o rraJere R EeRe 6 WHHEE g’&lm@ gcrquesowge% sal i ne

\I/vas i nj ﬁCt et ulatedofor Ie@lsgrbppa'ﬁhaanm-mﬁanmatbrﬁdmvilty ofthe b&sﬂﬂlaﬁﬁl\ﬂls 1§I'd§pﬁetésdalour S
t t t
a1 o st gt T R LA bR

~ paws ver e Vel e W'? BEP®mse i n wei ght of the ri ght paw over the left
paw was obt ai ned for each animal and the nean increases were cal cul ated
for eaqh groUContpOuRIROF thif{dvaNHEA Hek 2Bkt i ithi¥ o Shyt e test materials is
expressed as. the percent inhibition of the |ncrease I n hind paw wei ght of
- the test group relative to the vehigkgn @ ed control group. 10 Compounds
f*this invention were active in thIS assay. Examle 12 I nhibition of
éﬁcosanmd s thesis in e"w:'-!:“' SEQEANOKE STE ¥oof this invention in
i nhibiting:-in_yivo el co anoi d (prtggt agl andl n E2) synthesis in inflanmed .

uy s

ti-ssues vas detAfivBolsPmamngs Pt Bisdaveation tr inkihitieg 7 vire eiresarcidn

(F a.t r ! pouc f{pmfhglahdhﬂEj) Yﬁheﬂiﬁinﬁﬁﬂmémﬁbsﬁésﬁ% idererAinddlty me&ﬁe%eeﬁﬁscr i bed in
ut akKl

pr oduc?? onmﬁ1 dfﬂ%ﬁo? faté-"ls égu?lbrqrrrl‘lf’ elll)t 1&?@3%@5@8%%%%&” g‘%’ ??mcé’:ﬂgﬂﬁlrmt I on"
| . Phar m debgibedéoFutath M., et al, “Selective Inhibition of NS-398 on prostanoid production in
inflamed tissue in rat Catrageenan Air-pouch Inflammation™ J. Pharii: Pharmacol. 45,
-, 753-755, (1993) and Masferrer, J. L., et al; “Selective Inthibition of iniducible

... Syclooxygenase 2 in vivo is Antiflammatory and Nontulcerogenic” 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 subsequenﬂy injected subcutaneously

_ ‘with 20 ml of sterilized air, undes 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 mJected 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 :




753-755, (1993) and Masferrer, J. L., et al.; "Selective Inhibition of

I nduci bl e cycl ooxygenase 2 invivois Aitiflanmmtory al2Msmf066r ogeni c”
Proc: USA. 91, 3228-3232, (1994). In t hicgxde&e0ss7 an
ai r- pouch dvo’%g@?%%&sed in the rat and the PGE2 levels in the air-pouch
exudat e are neasured by enzyne |rrrrunoas§§y Briefly, male rats were
anest heti zed using a 60:40 C02: 02 m xture and subsequently I nj ected

subcut aneousl Wlth 20 f st W4 co d|t|ons in
t he proxi mal 2113 Ctoﬁgelﬂjb Fﬁé%r%cq %f@tﬂd ﬁ?‘ T causes

t he creat |1mﬁiﬁmmab)rg m@mﬁya:fwumatemmls 1mpnd3§ed akhke peocéntzﬂnﬂﬁiybn ofiPGiHy t her 10
mof stergle fl wﬁ\%ﬁ?tés{bgﬁ%ggaﬁﬂttgﬂ{e%n&rﬁé@r?l%gsl y formed.pouch using the

'sarretechmque erl Al s were ad tered orally in a volunme of"

1 mM/100.g body wei %ht as solutions or suspensions in.an aqueous vehicle

" containing 0.6 thigimvertiapeveroagiveds #di assapar boxynet hyl - - cel | ul ose,

1

0.4 % pol ysorbate 80, 0.9 % benzyl alcohol, and 97.3 %water. Control rats .

recei vetl vehicle alone. After 30 mr‘m_i_m of a 30 0.5 %solution of

- carrageenan (Sigma, Lanbda: Type | ASicl ‘?r ed into the air pouch. The:

‘rats wer e eut hani zed 3 or 6 hours conpound admini stration.- 10 m’

~of a "solutigge ﬁﬁﬁé&ii‘dc’ﬁgﬁ}gﬂﬂl’ec 6%@%§ﬁ}ﬁnﬁﬁﬂ nﬁr%e HMeExgﬁ b{? 0.9. %

open C AR e en b R ek ool G Sob . °
rE ﬁ:grA ded, Marﬂgbd nfgeg%@ﬂ&&nwmnﬂ%sgkﬂﬁdl tf 8h ?Eiiﬁﬁecﬁmﬂs%:?ﬁ#%&to PGF1 by
r adi oi ﬁprruk)ﬁ %@”(’I@@pé‘n‘é‘; a&gﬁ@ﬁé%ﬂwéé@a gl‘i1 g@?ﬁ?ﬁtwm&?éyog No.

K- 037) , Prefile of DiiRgo7,aa Wl mﬂmmme@roﬁaglhﬁ@ﬁﬂs tiesis WRiIBIRH0 9212 -38 2

For “eaoh orae SEEReo, Koy, WRATRRR O 8 o SR =

expr essedwars infestedavidehi nlofii 46 % burweos y@eH2 deapomiatd water (Signivg St éetusgmo up
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in this as gesi c Actl vl e ana
- conpoulds a‘i‘ﬂftlﬁif@ diogllripiagielurag ek k1 gwaYE’dW@ght as-solutions or suspensions in

-.-an agueous vehicle containing 0.9 % sodium chloride, 0.5 % sodium carboxymethyl-
cellulose, 0.4 % polysorbate 80, 0.9 % benzyl alcohol, and 97.3 % water. Control rats”
received vehicle alone. - After 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 Adjuvant 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
7 ‘Pharmacol Exp. Ther., 211, 678-685, (1979).

30 " The foregomg invention has been described in some detaﬂ by Way of 111ustrat10n and
example, for purposes of clarity and understandmg It will be obvmus 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

esic activity of the |
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'. using a modification of the nethod described in Randall, L. 0., and

Selitto, J. J., "A Method for Measurenent of Anal gesi c 2ZMawht3006n
| nfl amed Feempdae Arch. Int. 10 Pharmacodyn., CXI, 4, 40cmE@dddssand
Gans, ett, al., " Anti-Inflanmmatory and fety Profile of DuP 697, a Novel

~Orally Effective Prostagl andin Synthesis™fnhibitor", J. Pharncal. Exp.

Ther., 254, No. 1, 180, (1990). In this assay, the male Sprague Dawl ey rats

were inj eclRE el i NG - by deioni zed wat gr (S gna; .
S “Lout iR o b8 FolRlwidtar A A hiny, AT e RIS R REab RIS

the test reighsugsclgigsara entitledi ni stered orally in a volume of 1 m/100-g -
body- wei ght as sol uti.ons or suspensions in" .an aqueous vehicle containing .

enzyl, al coho), ‘and .973% wat er.. olrats . received

er %‘»r‘?%t%emﬁir?m W pirpptes s thegpme peepf asdfesehn of a

0.9 % sodi um @mimﬂ@, f?ﬁelﬁ a?{pﬁéﬁbﬂmﬁ‘c?ﬁ AL Wiled i&ﬁﬁ%%ﬂﬁ??&fonoaréh%eb'-
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'_ .Basi | e 5 Arindiyihm! itbry;, pitegapplicdoni cxpubResesywére A0 Rtivilitdly dehated, - Model #

7200) and nechanical. 20 . (force was applied to the dorsumof the rat's"
hi ndpaw. Conpounds of the invention were . active in this assay. The

anal gesic activity of conpounds of this. invention may al so be determ ned
by using an adjuvant-induced arthritis pain nodel in the rat, where pain

~is assessed by the ai nmal's vocal response to the squeezing 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 inflamuatory Drugs", .
Arthritis Rheuin, 9, 394-403, (1966) and Wnter, C A, Kling P.J., Tocco,
D.J., and Tanabe, K., "Analgesic activity of Diflunisal [M-647; 5-(2,4-
.f | uor ophenyl )salicylic acid] in Rats with Hyperal gesia | nduced by
reund' s Adjuvant", | Pharnmacol. ,Exp. Vier., 211, '678-685, (1979). 30 The
foregoi ng i nvention has been described in sone .detail by way of _ :
illustration and exanple, for purposes of clarity and understanding. It

wi |l be obvious to one 'of skill in the art that changes and nodifications
may be practiced within the scope of the appended clains. Therefore, it is
to be understood that the above descripticon is intended to be illustrative

and not restrictive.. The scope of the invention should, therefore, be 35 .
~determ ned not with reference to the above description, but should instead
be determined 13 4 WO 03/029212 - 39 22 March 2006 o




- PCT/ EPQ2/ 10567 with reference to the, foll ow ng appended clains, along with
. the full scope of equivalents to . which such clains are2%Mair¢HZQ§)6_AII -
- patents, p‘gpé’ﬁ{‘mgrﬁ)l i cations and publications cited in thi g’Cg{%’pﬂ%ﬂ on are
hereby incorporated by reference in thei-dlentirety for all purposes to the
sanme extent as if each individual patent, patent application or publication
were so individually denoted. WO 03/029212 22 March 2006 PCT/ EP02/ 10557
. -40 Clains 1. A conpound sel ected fromt@l&@oup of conpounds represented
by Formula | A5 wherein: Ais a -CHR-, -0-, -S, ar -S(O-; Ar is an
optional ly subdtAtotpduptedydtedfromthO@Bloud bk Mps kg 4 DR, yl;
R1 is hydrogen, Cl-6 al kyl, Cl-6 al ko%?ughydrogy, h,yﬂcel‘éﬂgié;geCLG gP%aﬁl” Cl-6
al kyl thio, halo, cyano, -C(OR5, -C(O NRaR6, -NR5R6, -(CR R')o_30C(O R5,
-(CRT" )0_3S02R5, and - (CR R'")o_3NSO , Wherein R5, R6, R and Ware each
i ndependently in each occurrence . 10 jhydroges or Cl-s alkyl, with the
proviso that when Ais -CH2-, then R/l : C(O NRSR6; R2 is hydrogen,
Cl al kyl, C1-6 al koxy, hydroxy, fRiaro( halo &6 al kyl, nitro, cyano, or
-NR5R6, wherein R5 and R5 are as defi|f =7t~Qusly; R3 is -SORT, -SO02R7,
or -S2NR5R6 wherein R7 is C-6 alkyl/, hydroxy @R&6 al kyl, ClL al koxy Cl-6
al kyl, or Cl-6 al koxycarbonyl Cl1-6 aRkyl; and R5 and R6 are as defined
previously; 15 "R4 is hydrogen or Cl-6 al kyl; or individual isomers,
m Xt ures 'r mers, or pharnmaceutically acceptable salts thereof 2. The
conpound according to claim1l wherein: Ais a -CH2-, -0-, -S-, or --S(O Ar
is an optionally substituted phenyl; 20 Rl is hydrogen; Cl1-6 alkyl, Cl-6
I.koxy, Shydr ox s arfeloxyO-€1%, et 46¢0)-; C1- 6 al kylthio, halo, cyan, C(O NR5R6¢~
E' 5R6, -(CR R')0-30C(O R5, -(CR R')a_3S2R5, and (CR R 3NSO02R5, wherein™

RS, R6, R andasadloptiensly uBURREALRR1Y: b 0B RS SEHI ARG Sl RGN

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;

{D 15 RYis hydfogen or Cy.¢ alkyl; : ' (_
| or individual isomers, mixtures of isomers, or pharmaceutically acceptable salts thereof.
2.The coﬁlpound according to claim 1 wherein:
Aisa ‘—CHZ;, -0-, -8-, or -5(0)-;
Ar is an optionally substituted phenyl;

20 R' is hydrogen; Cy.¢ alkyl, Cy.¢ alkoxy, hydroxy, hydroxy Cy.¢ alkyl, Cy.s alkylthio,
. halo, cyano, ~C(O)NR’R’, -NR'R’, -(CRR")0.50C(O)R’, ~(CRR")p380:R%, and ~(CRR")s.
-sNSO;R’; wherein R% R%, R' and R" are each independently in each occurrence hydrogen
or Cy.s alkyl, with the proviso that when A is -CH,-, then R is not -C(O)NR°R’;




or C1 6 alkyl, with the proviso that when Ais -CH2-, then Rl is not

- C(O) NRSRR Ar VD 03/ 029212 -41 22 March 2006 PCT/ EP0222 Dakch 2RP6i s
hydrogen, EP®OANF|, Cl.6 al koxy, hydroxy, halo, hal o C1_GCEMRIFIOSK] ¢ o,
cyan, or -NR5Re, where’i n RS and R6 are -ad defined previously; R3 is -SORT,
-SO 2R, or -SO2NR5R6 wherein R7 is Cl.6 al kyl, hydroxy Cl1.6 alkyl, Cl-6
al koxy C1-6 alkyl, or Cl-6 al koxycarbonyl Cl-6 al kyl; and R5 and R6 are as

“defined previ odSlighydrsgers Gi.s athykiCogakomy hﬁreﬁy,ézla]oyhaloi@llﬁ?ﬂkgl airpopnd, or
accordi ng tRRCRGRren R afd PPELSL @efﬁed'p?e@@n? optionally substituted at

~one or two substl tutents |ndependen el'ect’dd fromthe group consisting
of halo and Cl- I%ﬁg 592 wherein Rl is C'-6 alkyl. 4.
The conpound ac?cbsrc?l TSQZBlséPF n%OZNRQ wherinR eis 6110 alkyl, bydroxy Croallyl, Gihe

conpound aalietgiOng allgl, 3PY, HRoBfcaibb 1@6151111& afdWIgLERA AR ds%eﬁhecﬁp@%ﬁé 1"

cyan 6. The conpound accor d| ng to ai s or 3 wherein IS -5-

The corrpi rkd rdin one of clainms 1, 2, 3 and 6\/\/nere|n RI i's
Cl 6 alkyl, % 1= 165 or cyano. 15 8. The compound according to
clainms 1, 2 or wherel nAis -CHZ- 9. The conpound according to any one
of clains 1, 23 'Bh@cmnﬁothcberceomimg]t0|chnﬁk16rawhyfemﬁnsqya nyl opliGnallhe
conpound a%ﬁ@.’lt at Qné%lat'w'@ sﬂlhgﬁg%ﬁ s ?ﬁ&%snc?enﬂg(%elccqef £QrP80 g%u)p consisting

- 6- net hanes fon
(6- Met hane® ﬁg* Cz-s ﬁxa|a§d|Rf’am§OaI1Hwhn@mRﬁm3ﬂ1)sanvl hanol :

3- (4- Fl uor o- phenyl sul fanyl ) - 6" net hanesul f onyl - 1H i ndol e- 2-carboni tril e;

3:(2,4- Di 11 uor o- Tty i 1TERNANE Ul AR:biA 1.0l - 2-car boni tri le

(4)-3 (4-Fl uor o- benzenesul finyl) - 6- net hanésul fonyl -2--methyl -1 Hindole; 3-
{4+'Fl uo P phen 6- rret nesul.f onyl - 2- rret I 25 11. A
nedi carr{ent co Xﬁ%lcr?ﬂjnpa? @F%\‘Hg’ﬁ‘tgl %QFY?/’”E‘? ’F]F\;éoéﬁ’g'ﬁﬂmgf‘sgiéélkﬂd’lﬁnd

accordi ng ewnany one of clains 1 to 10 and a pharnaceutically acceptable
exci pient. 12.. Conpounds according to any one of clains 1 to 10 for use as

t hef apeutical | ¥ 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 S
3-Ct1VC substances.




active substances. WD 03/029212 10 -42 22 March 2006 PCT/ EP02/ 10557 13.

Use of a conpound according to any one of clainms 1 to 1022 dlar¢thz2006
manuf act ur W28 canents conprising one or nore conmpound§$TEEAYHIBFhg to

any one of clains | to 10 for the treat-nmgnt of disease treatable by
selective COX 11 inhibitor. 14. The use according to claim 13, wherein the
disease is an inflamuatory. di sease selected fromnyositis, synovitis,
arthritis (rhedfales of asanrauni sceamdingso empondiod diiss 1 tgdifor thbmakufdiure of

dent al pai Rred@hdnSs bt il I8l i hgadache, tendozritis,

ankyl osi ng, ony| |.ﬁﬂsliﬂh{lér]llggS %nuﬁirtﬁéﬂgioﬁﬁ)@ﬁg&&greﬁgg orel ioﬁa of‘galgl‘sali %511)3

wher ei n thé‘”if?‘gé?é@“?f&Oéaésﬁ%ﬁﬁﬁtﬁ‘dehmdectm@@iHriahibitbnr. 16." The use
according to claim 13, wherein the disease is Al zheiner's. 17. A nethod for =
. preparing a compolinthsaeeasding e £9ine | RiviRekeitiss & h $n B0 RRsd S

-S(O)t_§R7- eleddd 3.y dr ogen gng. A s, ? whi cﬁk%g‘%.railjgés: r%’cggﬁl%g%s% ‘
conpound of geriera B opRtisyraitaftis (Fheumeateid agdpitisand prieeartirifisk goahd R °
is Cl-6 al kydkpaiitdentel peimpeponid injfirige nRtils, Stanis) headdEiR benoniBs, Qklci8siAg, -
conpound ngflﬁ'ﬁﬂghﬁdgﬁ%ﬁiﬁsRs(o)l—Z H (1) wherein R2 and Ar are as defined in
claiml, A’is" 'S and 'S G _6 alkyl. 18. A nethod for preparing a
conpound according to claim1 wherein R4 is 20 hydrogen and Ais -0-,
whi ch conpri set>-ri&gdse agrordingopdaindl o Wheeire timl disasanu HBEmARoARLE2O212 - 43
wher ei n R2pmafitide ldige. as defined in Aaim1, wth a conpound of general
Formul a QAr

O
L
S

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

M

'17. Amethod for preparing a compound according to claim 1 wherein R'is methyl,
R®is -S(0)1oR7, Rt is 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):

D '_ e A .—'Ar'_' ' C.

RS{0),., H

wherein R? and Ar afe as definéd in claim 1A isSand RIS C15 a]kyl

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




p-;~-~ Rl wherein Rz and Ar are as defined in Claim1, to provi de a
conpound of Forrmula (I1): wherein RL, R2, R3, and Ar are 23Mbesh 2008 in Caim
1. 22 Mar cWOBHE92IRCT/ EPO2/ 10557 19. The invention as her el THE0GI5S7
described, particularly with reference te43he 10 new conpounds,

I ntermedi ates, uses and processes.

R2
. R NHNH,

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

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

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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