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WD 2004/ 024691 PCT/ EP2003/ 011065 COX-2 | NHI BI TI NG
PYRI DI NE DERI VATI VES This invention relates to

WEookmR4se1 deri vati ves, to processes for their PCI/EP2003/011065

preparation, to pharmaceutical conpositions
containing themand to their use in nedicine. The
enzyme cycl ooxygenase (COX) has recently been

di scovered tRyexigtrd -1 and
COX-2. COX-1 f:{orres%ofnqu g&%ﬁ he or| gi na Yy identified

constitutive enzynme while COX-2 is rapidly and readily
i nduci bl e by a nunber of agents including mtogens,
endot oxi n, hornones, cytokines and growth factors.

g I e e

tgeharmpteutivel cempasitinas commmng éhebrmeg@l tp theis péﬁsﬂ‘\ ) praslicine.
for 10 the inportant physiological functions such as

THR B4 AMRE %?cl@éxy%%?ﬁa"s@'(@@é)tﬁd%aﬂeceh LY tdYscé()érero‘i‘t?oaéx:st in two

'%8?’8%3@0 Bg °<§q5§<e;f’ 'y é@&ﬁ,%‘#fﬁs@oﬁgé qc{:ﬁbe orlglnélly |dent|f|ed
m@hm|oglm¥n@WEm €OX-20s eapidy andlrerlivhiedgcibleapi 8 number of

Ao Ity miher; SoBHE, rormighSs gk Rgh Ayt Gfbwth factors
I?rastaglanchmsj geyeckeddyy, the setientafveO6 hamai tbﬂthophyaiological and

p%lggwgptdi% hey dlgfg;é’n%lrélg"@elé%ﬂ “thaf b@ﬁ@?tlé’ﬁ%rgely rehsgonsmle for

anti-pyreti I C properties,
thetigmariant ngélo@q'@@tfynaw&: sHER AsvMainteRRNes 1qf ceastegintestinal

|ﬁi@§rlﬂy aM!E réﬁ’é’l Q)I(S‘tSH/\ﬂcf)\ﬁUfI‘ﬁ c@nﬂﬁé‘tethegﬁMbI@ffoﬁﬁ neoadsis believed
L Moot a0ty el el o B LoCe 96 e whor
rbpidmihdudtion d¥3 thdR éﬁzy&mé bBdursNiX réépb@séMt&SZstcmragents as
PRSI SEh b, RSSO, 50 AGHERST, A€ solotve
inNmRitor vfi €OXeRewould ﬂh@ﬁfqrﬁehgve)mtemﬁ@matng/ oanhzﬁyrﬁtlc and
eﬁdi%éﬁ%?mﬁ’tlé§ \ﬁlﬁﬁcﬁﬁttﬁg Bféﬁﬂa'i @%egéf‘?étﬁs %%Qééléfédn\gltﬁ’flnhlbltlon

ustltute b 25 one to fjv
af| GErS he @ohgve Bewsfaupd) axPvehorgup © og}gqy@qﬁwhlch are both

;ﬁi@@taéﬁﬁ’ébflbctl\@mhlbltors of COX-2.

The invention thus provides a compound of formula (1)

R
AN R’
10
— R'
I\ N x~
R'0,S =Y

2 (1)

or a pharmaceultically acceptable salt thereof in which:

X is selected from the group consisting of oxygen or NRZ;

Y is selected from the group consisting of CH or nitrogen;

R' is selected from the group consisting of H, Ci.salkyl, Cy.alkyl substituted by
one to five fluorine atoms, CisalkylOCqsalkyl, Cssalkenyl, Cssalkynyl, Cs.
socycloalkylCq.galkyl, Csrcycloalkyl substituted by Cisalkyl or Cqsalkoxy, Ca
1obridged cycloalkyl, A(CR®R), and B(CR®°R)x;
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| ocycl oal kyl CO. 6al kyl, C4_7cycl oal kyl substituted by

Cl 3al kyl or Cl1_3al koxy, C4_ 12bridged cycl oal kyl
WOEORORAYN and B( CR6R7) n; WD 2004/ 024691 PCT/EP2003/011065

PCT/ EP2003/ 011065 2 R2 is selected fromthe group

consisting of Hand Cl_6al kyl; or Rl and R2, together

wWth the nitrogen atomto whpch they are attached form

a 4-8 nenbered saturated heterocyclic ring such as a

pyrrolidine, norpholine or piperidine ring, or a

d
i st
REendif: lagstosr wih 826 RYGSAAET DINGH HEILRR FUADEaIR a 4-8
n@ﬂﬂaér@d%é’c@ra{té&'oﬁét@ %bmr&m gRéutls aelzgyedlidinemrhbeholine or
cqnsi stin
p%@pél@lpeangf%@ﬂ@ W %regio:ﬁé ég??l&lg ﬁ{bd (Sprogl llgnuﬁalﬂs%tuted or

s@isti&ﬁbbi)ﬂy orfglR2al kyl 10 substit ut ed by one to five

éﬁ %‘F’?%@jg@eﬁﬁﬁé ég%%@ﬁﬁ%f*ﬁgiaggwog @&%alkgp%u%stituted by

oae o fivelBpemteatdms;sel ected from H or Cl 6a| kyl; Ais
RO y\%é&!ﬂéﬁtﬂd tt@@I g?ouﬁ)éor%ﬁmwr@dealngn auidaEME RICGNH;

stitute

elselsélﬁcﬁ dfora ﬁlefTEQfBléPeBO%%[W” 195 Q%@Q?Put@%l’o% 2alkyl

sQbstiied BR3;orfd8 to Fiveeflesirad atorns) Chgallyl@uC, cualegen,i agano, (C1-

A BN AR A Crr PRy, G eal koxy ) O
R8st areeiddbpendamdlycrolanied B NiarSBaalig
Aciyg:%' %%E@%tgut%d' 8. ScﬁJ Bm%b@émﬁéﬂ@roam%r PN Shstbstiuted 6-

ere defines th
mgfmbgnedc BN Or of 5h@rr6ﬁgemh9r‘%ds BEPA oK ok gﬁg‘%ered aryl
sEBﬁHGte@%&Fbﬁé bRehdré R‘L, Cl_6al kyl , C1. 6al koxy,

|£g4q@qt%0f_§9rrbaﬂhg g‘ro%?e%cgﬂs@\ C‘Flbg@g@é %hﬁ(kl C1.salkyl

s%sﬁ@ié@b?@ﬂ‘dﬁor@aﬂw@rlneaamnm Gabﬂb@mﬁ%lmmubsmute d by
oﬂ&'q;d%?]re aﬁgHegq; 58@81@%”(9[%{) consi st ng of H and

B is selected from the group conS|st|ng of

o)
o) o)
500 T )5 2
’ J , 1 and where

) defines the point of attachment of the ring;

R® is selected from the group consisting of H, C1.salkyl, C1.salkoxy, CsalkylOCi.
salkyl, phenyl, HO,CCisalkyl, Ci.calkylOCOC.alkyl, C1.6alkylOCO, HaNCq.
galkyl, C1.alkylOCONHC.salkyl and C1.salkylCONHC.salkyl;

R0 is selected from the group consisting of H and halogen; and

nis 0 to 4.

The term 'halogen' is used to represent fluorine, chlorine, bromine or iodine.

The term 'alky!' as a group or part of a group means a straight or branched chain
alkyl group, for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl or
t-butyl group.

The term 'saturated heterocyclic' means a saturated ring containing at least one
atom other than carbon.
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The term ' hal ogen' is used to represent fluorine,

chlorine, bromne or iodine. The term'alkyl' as a
w@e@ap2491 part of a group nmeans a strai ght or PCHRE13011065

chain al kyl group, for exanple a nethyl, ethyl,

n-propyl, i-propyl, n-butyl, s-butyl or t-butyl

group. 30 The term 'saturated heterocyclic' neans a
saturated ring containing at | east one atom other

t han carbon. WO 2004/ 024691 PCT/ EP2003/011065 3 The

THRY Rerm®- BEmBaiRied chetersHryl | m@ﬁﬁ@saahb’@ﬁ'@éryafsélected from the
?I ect ed fromthe followng: OS NNNO\/ O\/ LCNC

follawingy '/ NN NNO-~NV\ O\ S~-NS NJNNSN O
(S~ ~N NN ON\\ O// CcCzl \NII N N/ NNNN—NNSS

5 TheSerm 6- nbered h eroaryl Hneans a
het@ ecyed fra e fol N\ /\
17\ NNN IN'N \[he//term rrbere\ar/ //

nmeans: 10 It is to be u st ood t he pre

I nverd i on encorgpasses aI o Jsoners t he Bpounds ofS

for (1) apa™their ceutl y acc L7

derk{%i I ves, \| n¢£/]l udi ng georre taut r| c an

opti forms N-aMd mi xtures thereof (e g racem c

mxtu;n;es) In;mrtlcular en the Ding Iacb a planes_
&lm]\%try t N:orrpo dggof for ) ontain a Q/N

Chl /cent r e \ns//i ndi ca e.q<|t her e| he teris N/

*, Furtherm)re it will be appreci ate by those

Skl|/|§\d in the @1\rt t hat when
N N \ N

WA

The term '6- membered heteroaryl' means a heteroaryl selected from the
following:

N N~ N N PN P

~ ~N N A N~ SN N7 SN X
SECRORORSESEY

S = = N N = N\yN ~~

The term '6-membered aryl' means:

QO

It is to be understood that the present invention encompasses all isomers of the
compounds of formula (I) and their pharmaceutically acceptable derivatives,
including all geometric, tautomeric and optical forms, and mixtures thereof (e.g.
racemic mixtures). In particular when the ring B lacks a plane of symmetry the
compounds of formula (I) contain a chiral centre as indicated therein by the
asterisk *. Furthermore, it will be appreciated by those skilled in the art that when
R® and R’ in formula (1) are different the corresponding compounds contain at
least one chiral centre, by virtue of the asymmetric carbon atom defined thereby,
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R6 and R7 in forrmula (1) are different the

correspondi ng conpounds contain at |east one chiral
w@enwtosiedby virtue of the asynmetric carbon atPeI/EP2003/011065

defi ned thereby, WO 2004/024691 PCT/ EP2003/011065 4

and that such conpounds exist in the formof a pair of

optical isoners (i.e. enantigners). It wll be

appreciated that in some instances, conpounds of the

present invention may include a basic function such

ahel At %ﬁcﬁoc&hgwné’é exist URSthit foRft of BUBAIr & BistRiat isomers (i.e.
fun?tlon e used to formacid addition salts, in

CRFPHOIOGT Sy phar maceutical |y acceptabl e salts.
Phar maceutical |y acceptable salts include those
lowiidre beprebiat@ it in Bomkliestanaes ddnmidundsenf thie pREsaniinvention

n$$1y }ncldr?e? 4 b%ﬁc fdActibh smgs%ﬂ?ﬁﬁlﬁ@é cglg) berdredbit éﬁt Such

organi c acl ds epres tive exanp
betsisy ef@ﬂcmnﬂ uaaywbee|U§edfmrafqrm Mzaﬁi@tloaséaﬁ%. dn @@rﬂcular

%b@eut%l?' Acep téblé'%‘ltﬁw Pﬁgﬁﬁét&)’ddaﬂy acceptable salts include

oI Sorde 0 A By L ) 0RO, oo, -

fg;earSQch pabistintay bé ademied frbycoinoeganic and organic acids.

amﬁ%’g‘?ﬁ%g?lﬁ%@&eg tﬁ%}eﬁ)gn g@pgcﬁﬂlélghwgn benzoic ascorbic,
W'Obfmaﬂllcsub'fsmelﬂwlercq&ahoyi@w|rm1haamtdfonuq;h@§mmdwfomc

a%'éﬂcn'p? SpBlSn@C'té*ﬁancwsélfcgN\‘: | Jfltﬁle goeskel akpartichaliedrt, palmitic,

anc resent |nvent|o

“i@ﬁ?nicnlecapﬁﬂ'ﬁgg9n@'%uglUW§ SNl AFId. SeeRenesulfonic,

&éﬁ@éuﬂ‘bﬁ S hyaYodMoridss &/ drebrofis) Salilfisric,i reyclohexylsulfamic,
uI ar pharnmaceutically acceptabl e sal t's.

'3%99?’ IE\PC¥cept abl e salts include those
descrl bed by Berge, Bighley, 20 and Monkhouse, J.

I ‘f\‘/ﬂlrﬁﬁ aﬁSﬂmiaté@?ﬂat n@@om@ |ﬂ|§tan8é§f(§inﬁ;%hrﬁﬁ| dfhé PeésEIR invention
I nmetal sa ts such Sn?}‘bf %% ot assi um

B8y RS1UG6, 2o DRI CEPLR S § FHDRTIUBAC o DI ERBEXE o anay be

wkedf otonufermd | Aplis R3in Rpartidldr / pndkinaddutically acceptable salts.

Pharmaceutically acceptable salts include those described by Berge, Bighley,

and Monkhouse, J. Pharm. Sci., 1977, 66, 1-19. Preferred salts include alkali

metal salts such as the sodium and potassium salts.

In one aspect the invention provides a compound of formula (I1A)

R
R5
10 \
— R’
l N N x~
=Y
R'0,8

(IA)

or a pharmaceutically acceptable salt thereof in which:

X is selected from the group consisting of oxygen or NR?;
Y is selected from the group consisting of CH or nitrogen;
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RA2S (1A) 25 or a pharnaceutically acceptable salt
thereof in which: X is selected fromthe group
weongistehng of oxygen or NR2; Y is sel ected fPOIEP1N@3/011065

group consisting of CH or nitrogen; W 2004/ 024691

.PCT/ EP2003/ 011065 5 Rl is selected fromthe group
consisting of H Cl_6al kyl, @& _ 2al kyl substituted by

one to five fluorine atonms, Cl_3al kyl OC1_3al kyl ,

C3_6al kenyl, C3_6al kynyl, C3 10cycl oal kyl CO. 6a|ky|

F?"ls]e@’écéttgg Qﬁ}nﬁglﬁné @ﬁdéd‘p’ F@ns% 8|7 )S-{W @ﬂ;@lk?( QRERTRY ‘suBgtituted by
oe ko Ftaﬂng RO GGtk CrealkedOh P@@@'&Mﬂy‘ Ca.
1@iy@malIQ/l®memkylt@g}@badgedibydobmgll POCRPR Y-aBid B(g}ﬂ?

R BRETRL b BkEb BohuShalF AR € B o
R'rendyRoupgethes ivéthi the nitrogein stonikjo whish they 24¢ Ritached form a 4-8
n%éWiBHédJ %ﬂjrgié Wé?erBQyéll'cVﬁn% | Q¥ B8 thgﬁ"f"@lld:l'l% Rf‘nl\(lj holine or

sel ected romt e group consTtsting of 6al kyl,
PipRIIMIRROONG, R5 is sel ected fromthe group consisting

Rf’flsféél’éc%@mronﬁhé%gfdud corfslst?ry sE, salkpsindt O salkyd substituted by
five fluori ge at ons, hal ogen, cyano,

1"°3f lI[H 3al kyl S and Cl_3al kyl C2S and
FR lsaelectetdllﬁ'parntﬂmrgrbyp sohsistirgl of CaaalkyloNi-EBr@aR?@@NHIS

e 'SZ n%%&? WH ttgéeg{?ﬁ?g %gglsﬂﬁgbﬁ ‘?ﬂ/dpcgéeerf OB YAIKQT C..alkyl
S@bﬁ’é’fmﬁd B ana & e filuosne atemee slagan, ygno, (CaalkyNCO, Cr.
& éﬁgﬂ@qa |c92|ge or nore R8; R8 | S selected fromthe

onsl's of hal oge 1. 6al kyl
@f{@ﬁ R, g indspenentinseoreg T 3*6 af gyﬁ‘ﬁé”( 1_6al koxy,
ACJ%G%hl kl.m@'.ll l?%ﬂbﬁéd t34t o ﬁam}enﬂﬁbredfeh@terowyle oF, arNHi280Bstituted 6-
an a | SOZ; B t oup
RO Yt 0l0 2 © érs eheRHaE AREHRR, S Prngrapsred o
smlfoshuterd:bmne arfmaoneeRY;i ng, RO is selected fromt he

Fglqg Fél%?%‘itﬂdhg ﬁ{( "éroGé _Bah éﬁé‘ﬂ_&% %‘l(ﬁ(@f*y Cq.galkyl, Cisalkyl
sobstittad Ipcota regwi){uorlrm 36%ﬂn§yl omxémaikoxy substituted by
one or more F, NH,SO, and C4.salkylSOg;

B is selected from the group consisting of

) defines the point of attachment of the ring;

where

R is selected from the group consisting of H, Ci.salkyl, Cq.salkoxy, C1salkylOCs.
salkyl, phenyl, HO,CCigalkyl, C4.salkylOCOC¢alkyl, C16alkylOCO, HoNC4.
salkyl, C1.6alkylOCONHC.salkyl and C4.salkylCONHC_salkyl;

R'? is selected from the group consisting of H and halogen; and

nis O to 4.

In another aspect the invention provides a compound of formula (IB)
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Cl. 6al kleO\IHCl 6al kyl ; R10 is selected fromthe group

weoengistehng of H and hal ogen; and ni sOto4. | nPEmnBPrives/011065

aspect the invention provides a conpound of fornula
(1 B) WO 2004/ 024691 PCT/ EP2003/011065 6 R3 RS \ /Rl
N", XRARS (IB) R10 or a mharnaceutically
acceptable salt thereof, in which all substituents are
as for a conpound of fornula (1) defined herei nabove.
I n anot her aspect the inventirdn provides a conpound of
formula (I R3 R5 101 \ \|/ [/ NXR402S
(1©Q 5 Y or a pharmaceuti acceptabl e salt
thereof in which: X is selqgcted frog%the group

consi sting of oxygen SN | ected fromthe
group consisting of nltrogen Rl is selected
fromthe groupg q@g ' of H, Cl_6al kyl, Cl1_2al kyl
substituted by one|to five fluorine auwhs
Cl_3al kyl OO . 3al kyl, B 6a|keny| C3_6al kynyl, C3_

| ocycl oal kyl CO. 6al kyi, C4 7cyc|oalky| substltuted by

oi%é%g%i%ﬁce% %her%%br‘]ect En, y%hﬁéﬂlthéhts are as for

E? IS se romthe
ae@snpowihel rmyg 6xd "@dﬂh@f"‘@é’lol’(ﬂ or Rl and R2,
together with the nitrogen atomto V\,hi ch they are

|@lahatHeets F@btn’m@ idvehtiohTprovides esbrapdundidefdrmula (IC)

Y

heterocyclic ring such as a pyrrolidine, norpholine or
R3
5
R
¢ 1
Z R
| N N xT
R'0,S =
z (IC)

or a pharmaceutically acceptable salt thereof in which:

X is selected from the group consisting of oxygen or NRZ

Y is selected from the group consisting of CH or nitrogen;

R' is selected from the group consisting of H, C4.salkyl, Cs.calkyl substituted by
one to five fluorine atoms, Ci.3alkylOC4.salkyl, Csealkenyl, Csealkynyl, Cas.
1ocycloalkylCqogalkyl, C4rcycloalkyl substituted by Ciaalkyl or Cqzalkoxy, Ca.
12bridged cycloalkyl, A(CR®R"), and B(CR°R)x;

R? is selected from the group consisting of H and C4_salkyl; or

R and R?, together with the nitrogen atom to which they are attached form a 4-8
membered saturated heterocyclic ring such as a pyrrolidine, morpholine or
piperidine ring, or a 5-membered heteroaryl ring which is unsubstituted or
substituted by one R®;

R is selected from the group consisting of Cqsalkyl and C.zalkyl substituted by
one to five fluorine atoms;

R* is selected from the group consisting of C1.salkyl, NHz and RPCONH;

R% is selected from the group consisting of hydrogen, Cs.salkyl, Ci.alkyl
substituted by one to five fluorine atoms, Ci.zalkylO2C, halogen, cyano, (Ci.
3alkyl)2NCO, Cq.3alkylS and Cq.3alkylO2S;
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pi peridine ring, or a 5-nmenbered heteroaryl ring which
is unsubstituted or substituted by one R8; R3 is
W@ edoao24sdl f rom t he group consi sting of Cl_5al kpdT/BEP2903/011065
Cl. 2al kyl substituted by one to five fluorine atons;
20 R4 is selected fromthe group consisting of
Cl. 6al kyl, NH2 and ROCONH, R57is selected fromthe
group consi sting of hydrogen, Cl_3al kyl, Cl1.2al kyl
substituted by one to five fluorine atons,

I%l SaFky}vS an %li@rg.gﬁseylébﬂéﬁ%orﬁ@or C?géglg%lg)fNCO

PPas ) 2P AsEPstivtesh 5- 70R6- @ﬁmh@fe%zréetﬁm%weﬂae%n ypsubstituted 6-
re&meetRr drylorarHao6- @r_ Gahblvﬁberéd i Isctarvanylsobsd i 6-medbéred aryl

Sh‘bﬁﬁ F%EB red heter or an unsubstituted 6-
%‘ &PQ?OI’&]OF& ’ or 6- nenbered heteroaryl or a
RS* rrenbeleetkdarfiom  thebgroupt eohdistingheofohatages, RE1-eakytg Cq.calkyl
d h L f h :
bsEEIGE b ogé e fudh f?%"c“&ﬂgfgi SOSR CRarROR subsityted by
W0@F6HH@Q§Z€”¢ el Y2subst i t uted by one or
Br%réialgctea“fm bufp: ]cdﬁ%iéfm %@2 Bis selected from

the group conS| |ng of 9<> and

def i nes th I nt ttac rren of
d}—@ *gr ou si st(D
C1N aI koxy,
Hozccl. 6al kyl | c1 6a| kyI ococCt. 6a| kyl, CL.
NCL 6al k 6al k HC1 6al kyI and
ﬁd@ﬂeﬁ)ﬁh X%Pfé‘é'ﬁﬁg}m ¥‘L‘&E)|: S"&Bl ected fromthe group
EORSeHdtBd i@ the?§ I%u %&&mm agtH, 0] slk@AC, éeﬁkd»fy C1.salkylOC;.

a”m?‘ n@heRibe Efpz§@1teﬁﬁ<yl ot lw@%bﬁé@ﬁ CreafiyiQs0, HaNC:
he! qmamwm@mcngalm an@iC, Ml GPNHC 1_salkyl;

S S 51 R b 8 ke 2,

rCtB’thHkyI substituted by one to five fluorine

In another aspect of the invention Y is carbon.

In another aspect of the invention R' is selected from the group consisting of, C1.
galkyl, Cs.1ocycloalkylCo.salkyl, Csecycloalkyl substituted by Cs.alkyl or C4.
salkoxy, CisalkylOCqsalkyl and Cisalkyl substituted by one to five fluorine
atoms.

Representative examples of R' include cyclohexylmethyl, cyclohexyl, n-butyl, n-
pentyl, cyclopentyl, 2-methylpropyl, 2,2-dimethylpropyl, 2,2,2-trifluoroethyl, 2-
methoxyethyl and ethyl.

Further representative examples of R' include 1-methylethyl, 1-ethylpropyl,
cycloheptyl, cis-4-methylcyclohexyl, trans-4-methylcyclohexyl,  cyclobutyl,
cyclopentanemethyl, and trans-4-(ethoxy)cyclohexyl.

In another aspect of the invention R’ is selected from the group consisting of
A(CR®R), and B(CR®R),.

Further representative examples of R' include benzyl, 4-chlorobenzyl, 2-
furyimethyl, 4-methylphenyl, 4-fluorophenyl, 4-methoxyphenyl, 3-pyridyl, 2-
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atons. 20 Representative exanples of Rl include

cycl ohexyl net hyl, cycl ohexyl, n-butyl, n- pentyl,
w@eyokopeat vyl , 2-net hyl propyl, 2, 2-di met hyl pr opp¢T/EP2003/011065

2,2,2-trifluoroethyl, 2- nethoxyethyl and ethyl.

Furt her representative exanples of Rl include

1- et hyl ethyl, 1-ethyl propyl,8 cycloheptyl, cis-4-m

et hyl cycl ohexyl, trans-4-nethyl cycl ohexyl, cyclobutyl,

25 cycl opent anenet hyl , and trans-4- (et hoxy)cycl ohexyl .

ch@ r[}ﬁ—f aﬁ%e&ﬂueﬂ‘obbhﬁyu nV%% rﬁﬂlhﬁé’tﬁ B seﬁzmﬁétﬁgilbfsh@yn 2-
e gro

t
chlproben?y e"°£§%ﬁetb§%@ez@x§#§$§@%w€an4y e tyligigin-3-y1, 4-
nietPPkw DZW-ﬂu&obéﬂ%w ITEIh(B-yheleth'Qlfm’ftyt)hthI,enylmethylbenzyl 4-
uor, 0 en
Dy 2R Raih, 1 BoBa PR, 2-Bphenyimethy
43pyradylmeatoylp b2tetyahydsefoyylmdgthyie t 2v(3- mahyi'gyrh})zinﬁénwmw and 4-
g‘.—l&s)&t%%gbenzyl, (S)-a-nmethyl benzyl,

hyl benzyl , 6- nethylpyrldln 3-yl, 4-
%g?xn@pﬁ%ybenzgr{gawg T@i@({é%g?gg %fnﬁhmqyéq?zy‘m -imidazol-2-ylmethyl, 1H-
vazdmtﬁmelmw (- rﬁmthhriyl—lnimndfe/io| 2ﬁyl?rﬁem§¢ ,hy8-methyl-1H-pyrazol-4-
i ne i_0
Mﬁ;ﬁﬂnym&% 1H5py B RRSRM B Kyl thpyrazob4-yymethy,
(8trhethplyt ld 0 ynagols- %yhethyd 41- mthybcjﬁbaxyzgdol Srylymbthyl, (1-methyl-
rI-F‘?I%ezgzpéfotlg )5 rﬁé@&gl SSrT@hy 1?(2@(%5@n4?t I te trahydro-2H-pyran-
46l et ﬁgﬂrahwﬂoﬂh Eor 4—2/1rpetjw t hyl (6-mg hwr@r@/yrtdyl)methyl 2-

ﬂ%ﬁgﬁ 1 )(i)ﬁ@h{zlym Mddf@mwwethyl (4-methyl-1H-imidazol-5-

yi.),nlgthgzo (4- eifh)jl{jﬁr[ H’%qdazéloZ ngrq%tmw (17ethyl-1H-imidazol-2-yl)methyl,
(H&O&'lﬁﬁit l=fH-p Ddﬁ@l-th)métbyUﬁ(hﬁldlri\ethyl -1H-pyrazol-4-yl)methyl, (3-

rgptwgg Asqtplaﬁlgf)maett h%’mst %{}p{&ﬁﬁ% 3-tHiazol- -2-yl)methyl,  (3-methyl-4-
|$cﬁhrmblyj/)me3hylsoxa[Z]erlybyameﬂthl) 1H-pyraadirdrytlneatbply r an(2-methyl-3-
p@g}flk&mﬁﬂf)fl a(%yr% (ﬁ—#ﬁ@%@[}nﬁa}ﬁ% ﬁgﬁtw -1H- ImlﬁaFd 2-yl)methyl, (5-
z:rﬁez-nymdﬂ)methm déiblmlﬂja?@b?ﬁ? ﬁ&lsmyphqnyl 3-chloro-4-
‘Sﬂrﬁh@ﬁ‘}i (éthlﬁré-@&i]ﬁdyl rﬁékh?lek@k‘rhetﬁyl -3-pyridyl)methyl, 2-methyl-3-

HM—” gg %etéyl%-}ywé yl 2 é\gagl{ly mgi A 2Bedigethy-s- pyridyl, 3,4-
dithigrabealkyl4-Sythlors-83pyridyl] ,GBelloreBipyridazinyl, 3,5-dichlorobenzyl, 2-

cg{lﬁ%){ﬁﬁ%hyﬁg ﬁﬂ({[ﬁ&lt‘ﬁ' By é])fl}i Qﬁﬂ/gyzl! Fﬁokf-g! rﬂf%%ﬁﬁla H)benzyl, (5-
t(remmeiwndmme&wt hi azol y(yremeaf- py[ngyl()meu@ﬂ,onet hy §3-methyl-4-
Rz yI 'fo'lpyfﬁﬁuh Im & ITF(BhMém 11244 ToubbEBLEY Ymethyl, (5-

h yrid
A a@yzﬁoxzdwyln%wybmethxl@ndc(ﬁ SR T2 dgerelea Hmethy
H i m dazol - 2-yl net hyl , 4-et hoxyphenyl 3-chloro-4
In another aspect of the invention R' is selected from the group consisting of Cs.

salkenyl and Cs.galkynyl.

Further representative examples of R' include propargyl and allyl.
In another aspect of the invention R?is H or C.palkyl.
Representative examples of R? include H, methyl and ethyl.

In another aspect of the invention R3is CHF,, CHyF, CF3or Cy.4alkyl.



20 met hyl phenyl, (5-chl oro-2-pyridyl)nethyl,
(6-nmet hyl - 3-pyridyl)nmethyl, 2-nethyl-3- pyridyl,
wG2000Mebt 2- pyri dyl , 2- pyrazinyl net hyl , PCT/EP2003/011065
2, 6-di met hyl - 3-pyridyl, 3,4- dichlorobenzyl,
5-chl oro-3-pyridyl, 6-chloro-3-pyridazinyl,
3, 5-di chl or obenzyl, 2- carboyyphenyl,
(5-net hyl - 2- pyri dyl ) net hyl ,
4-chloro-3-(trifluoromnethyl)benzyl, (5-
R%fg rﬁah’ﬂ)ér é)%hﬁl@b%‘f Plincl(de @an@Hgaﬁwetﬁyﬂ ) met hyl

|soxazolyl ) met hyl pyr|n1d|nylnethyl

oxad hyd | (5 net hyl
Fﬁithgr aRSR st SRPPIERAT IR ISt hy |
H1, 2, 4- trlazol 5-yl)nmethyl. In another as ect of the
Im amethier asp&it dfthe elveotied R'is G- ialkylysodp 26 dhs@dti.ng of
6al kenyl and C3_6al kynyl . Further representative

@?;?%fﬁét'\fg offmpiBsldi#e iRtigBaichy. and altyl. 30 'n

er aspec invention R2 is Hor CL. 2al kyl .

Represent ati ve exanpl es Rﬁwgpclude H, nethyl and

5 I@angmerﬁﬁpgﬁd#ﬁ%@"a§$89®?%ﬂs ‘invention R3 is CHF2
CH2F, CF3 or Cl1_4al kyl. WD 2004/ 024691

FBQ’E@EF&Q@%I&M%5xar&pl%mfd%”e|nt:mrde\m-lﬁxan‘pl es of R3
i nclude CF3, CH3 and ethyl. Further representative

iy ﬁﬁ‘ﬁﬁ}e?%ﬁsﬁiﬁféh%ﬁ*@%ﬁ&%ﬁs ARG A o

Representatlve exanpl es of R4 include CH3. 5 In
meea@rtah@@mm@kesm&unvléﬁ@ﬂ-brprpﬁ& +s NI - 12-Further
representative exanples of R4 include NH2. |In another

|ﬁ%ﬁsmer%fspba%fltﬁwmermanw is CNeHlogenopnCOGEL3al Ky .
Representati ve exanples of R5 include Hor CH3. In

10 Fader epatrgh et PRER: PRGN PL OGS

include CN, F, 4, CO2Et. |n anojher aspect of t
In rmemercasplest ahthernvantion Ri@penacare ndspeadesily ﬁel@ﬁﬁd from H

gﬁghyﬂn ado%@rfbgdéhf 8f RASRAGY &8 B HR7 are both H In

I aspect e |nvent|on Als selected fromthe

ro consi stin
In anlcj)?her as%le?:t c|>f tﬁe mven'ﬁon Als selec':?eg from the group consisting of

0505050 0
O 00 0~

where > defines the point of attachment of the ring

15 and A is unsubstituted or substituted by one or two R,

In another aspect of the invention A is selected from the group consisting of
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20

NNNN and N where ) defines the point of
attachnment of the ring 15 and A is unsubstituted or

W@ ains246at ed by one or two R8. In another asperCT/BP2003€11065

invention Ais selected fromthe group consisting of
WD 2004/ 024691 PCT/ EP2003/ 011065 10 /NN N-N NON
SN / N/ // I NCN\ OON{dp-Nand J N where)
defines the point of attachnent of the ring In another
aspect of the inventi on R8 is selected fromthe group

Si 811'\| o gen Cl.3al kyl N, 3al ky
u Tt | uor atons 4;./CF3),
and \C1- aI kox Repres ive ex es of §§
include F, O, nmet h and et hoxy. Furt

r epr esent atlve exan‘pl es of R8 i ncl ude ethyl,
f

f NuopQnet hy, 3 an Br epresat ati ve e
¢l lele n n’s?\f t of t
i nvent /on \s s{el g oup Sapsi ‘i ng, of

Cl_ 10 6al kyl"T{@.g. etﬁ)Tr’)' phefyT Nand am nonetg
I n anot her aspect of the invention RIO is H In
anot her aspect of the invention in conmpounds of
fiaanel_a defines tHepoiatidf aftd@mentisf th@ring 2 (e.g. 1) or
in conpounds of forrrula (1©Q nis 1 or 2. In another

ect the inv |Qn rovides a co nd fornul a
ifrancersaspast R anarbusn Rt RF yo 3R ERM dae POk cBapisting of
Halogen, Ch:zakyl, 1aalkyesubstituted BPHone to three fluorine atoms (e.g. CFs),
and Cqzalkoxy.

Representative examples of R®include F, Cl, CHs, methoxy and ethoxy.
Further representative examples of R® include ethyl, fluoromethyl, CF3 and Br.

Representative examples of B include

In another aspect of the invention R® is selected from the group consisting of C4.
galkyl (e.g. ethyl), phenyl and aminomethyl.

In another aspect of the invention R is H.

In another aspect of the invention in compounds of formula (1), (IA) and (IB) n is
0 to 2 (e.g. 1) or in compounds of formula (IC) nis 1 or 2.

In another aspect the invention provides a compound of formula (I) or a
pharmaceutically acceptable salt thereof in which:

X is oxygen;

Y is CH;

R"is A(CR°R),;

R? is selected from the group consisting of Cysalkyl and Cy.;alkyl substituted by
one to five fluorine atoms;
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Rl is A(CR6R7),,; R3 is selected fromthe group

consi sting of Cl_5al kyl and Cl.2al kyl substituted by
wQosnziehp five fluorine atons; WO 2004/ 024691PCT/EP2003/011065

PCT/ EP2003/ 011065 11 R4 is Cl_6alkyl; R5 is selected

fromthe group consisting of hydrogen, Cl1_3al kyl,

Cl_2al kyl substituted by oneito five fluorine atons,

Cl 3al kyl ®C, hal ogen, and Cl.3alkylS; Ais an

unsubstituted 5- or 6-nmenbered heteroaryl or an
%nfébsé"( uted 6 5 menbered aryl, or a 5- or 6-nenbered

e

dary! or a 6-nmenbered aryl s tltuted By )g
Ripise sriected frams éhe cqredpr Fonsising gq M'@&%‘rs o?gk f Craalkyl

shBstRaRE. byBndtd five flusrndalond, C,sEikgIdLC)tredodsn, eimel (ngradkyls

fl fo d, Cl.6al k b
P R X e R e L T
neamiséreti agyloforHaafid drabagembessdd hetéroaryl Poefert-swmbered aryl

t
Sﬁ%‘ﬁﬁ*‘ﬁrﬁfj@?ﬁ PREKYEL) f onyl) phenyl 1- N (t et rahyd
o@rsqdmtad frog rbehgroup-cawisiingi @f naatogen, Crealkyl, Ciealkyl
s?b&ﬁ 24 b )’(\"Jn%lrrﬁ?é 'fl)llbrlﬂre "é‘t@bﬁ%ﬂﬂ'ealﬁo)@)ﬁﬁ@ rU1| ebﬂ@)xgl“substltuted

nmet hyl su fonyl ) phenyl | - 2- pyri di nam ne;
bb’r?élerﬁ)’lm@"e
R¥ pyseideted 4ronh e group] cehsiatingydf+6ahd hatoemy bad! f ony |
n)'_.gg)snyl ]- 2-pyridinam ne; N-[(1,3-dinethyl-

B yyrazol - 4-yl ) met hyl ] - 4- net hyl - 6- [ 4- (et hyl

sul fonyl)phenyl]- 20 2-pyridinam ne; 4-(6-{[(1, 3-d

PR ol BTGk ot ! 1 am o) -4-et -

pyrl enzenesul f onam 3-di meth
I-Etbylr%ri‘me@ﬂ';M|§LHf@m9pfjle®d][~N eawiitear-pyrand: %methyl) 2-
pkfu@mhm@anﬁbihyﬂ\l (1 -héthyioT IRt 01 4-)ragthyiligapri ne; 25
T B hoMER
fony E}‘P%/We WYNPINGMINe; net hyl sul f onyl ) phenyl | - 4-
N [(ﬂ |5-Hinesthyiet Hylyrazdl-dyyl)rdethgifidrmmethyl-6-[4-(methylsulfonyl)phenyl]-
4%\;4 net I 6[(tetrahyd

4-yl met hyl ) am noh
mﬂﬁl%dlmthweﬂj@ye@zﬂlﬂoyiﬁnem 4- methyl -6-[4-(methylsulfonyl)phenyl]-

2-pyridinamine;

4-(6-{[(1,3-dimethyl-1H-pyrazol-4-yl)methylJamino}-4-ethyl-2-
pyridinyl)benzenesulfonamide;
N-[(1,3-dimethyl-1H-pyrazol-4-yl)methyl]-6-[4-(methylsulfonyl)phenyl]-4-
(trifluoromethyl)-2-pyridinamine;
N-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]-6-[4-(methylsulfonyl)phenyl]-4-
(trifluoromethyl)-2-pyridinamine;
4-{4-methyl-6-[(tetrahydro-2H-pyran-4-ylmethyl)amino]-2-
pyridinyl}benzenesulfonamide;
4-methyl-N-[(1-methyl-1H-pyrazol-3-yl)methyl]-6-[4-(methylsulfonyl)phenyl]-2-
pyridinamine; |
N-(cyclohexylmethyl)-6-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-2-
pyridinamine;
N-cyclohexyl-6-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-2-pyridinamine;
2-[4-(methylsulfonyl)phenyl]-6-[(2-pyridinylmethyl)oxy]-4-(trifluoromethyl)pyridine;
4-methyl-N-[(3-methyl-4-isoxazolyl)methyl]-6-[4-(methylsulfonyl)phenyl]-2-
pyridinamine;
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4-met hyl -N-[ (1-net hyl -1
H pyrazol - 3-yl ) net hyl ] - 6-[ 4- (et hyl sul f onyl ) phenyl ] - 2-

wa@oppe46dli nam ne; N-(cycl ohexyl net hyl) - 6-[ 4- ( "RCTEPR03/011065

| fonyl ) phenyl]-4-(trifluoromethyl)-2- pyridinam ne;

N- cycl ohexyl - 6-[ 4- (et hyl sul fonyl ) phenyl ]-4-(trifl

uor onet hyl ) - 2- pyri di nam ne; 12-[4- (net hyl su

| fonyl)phenyl]-6-[(2-pyrid inyl

met hyl ) oxy] -4-(trifluoromethyl)pyrid in e; 35

6¢E4°r€mﬁt}7||ylsuIfonyl)phenyl]-N-(2-pyridinylmethyl)-4-(trifluoromethyl)-2-

Wd thyI -i soxazol yl ) met hyl ] -6-[ 4- (et hyl sul f ony
yridi nam ne; WO 2004/ 024691

N:gygclgbggw ﬁdif((]@shylgtﬂfonyl)phenyl] 4-(trifluoromethyl)-2-pyridinamine;

Hl
rﬁﬁlﬁ4m§1ﬁ%3ﬁ@qé&dgr Oénepitiﬁﬁ?!ﬂ)h}/rzsﬂtf%@pmcér@ rll_éﬁng;hﬂuoromethyl) -2-
gﬂfé ptyl 6-[ 4- (et hyl sul fonyl ) phenyl ]-4-(trifl uor

N:—(r‘eethylprobyp-)ﬁ §4dl m@tﬁyls)e(tfcl)nyl) henygt -4- (trlfluoromeéhyltz pyrldlnamme

Iﬂﬁ"? T o enat B8 sty b piEnatius e bbb Ry 2
(Bifloprametby])L-pynidingining; f onyl ) phenyl ]-4- (tri fI uor omet hy

N l(san@bHyl 4:25-0'&88@2?&\5 néﬁ)ﬁ"%]wlgg B-(methylsyffonyphenyl}-4-

(éUPPm@%MH%pyqdlaammeu f 1 uor omet hyI ) - 2-pyri di nam ne;

AN AR - -
Gl geyl ety 1R & ol B sy g2

| ) et hyl ]
p&'gé%@m?i'f]%uorormt hyl ) - 2- pyri di nam ne;
M(ayetdpplntmh'{emyl)-‘@t[wmemwsuIfonyl)phenyl] 4-(trifluoromethyl)-2-
iBRLARQL- S-yI ) met hyl ] -6-[4-(nmet hyl sul fonyl)
ridi nam ne;
@byloﬁdféﬁszﬂﬁﬂaz@)@ympmy(]rﬂemqthwtﬁ-tdeﬁyemrwﬁth)pqqe(nyl]-z-
f,dmlamp,ﬁ@rret hyl)-2- pyridinamne; 15 N[(1-ethyl-
nmet hyl ] - 4- et hyl 4(rrethy|su|f
oﬂfivly%iﬁekm%y%ul%ﬁb@wwﬁ% D oynainyimethyhamine]-5

pgridinbgarbonftdtel met hyl sul fonyl ) phenyl]-2-[(2-pyrid inyl
4Z@ﬁ?lyi%@n??qbgl%8§ﬁélh9 arl]%?rﬂ'@qt)}ré | i [4-(methylsulfonyl)phenyl]-3-
pyn@nayarp@mtnl@} 6- [ 4- (et hyl sul f onyl ) phenyl ]-3- 20
AR TR RS Bl Bymetvaminolse-L4-(mefhysuiigpyielepy-3-
pM%@'H?P%r@Pﬂ Hl?l'v ) phenyl ]-3- pyridinecarbonitrile;
4-ethyl-2-{[(1-methyl-1H-pyrazol-4-yl)methyl]Jamino}-6-[4-(methylsulfonyl)phenyl]-
3-pyridinecarbonitrile;
4-ethyl-6-[4-(methylsulfonyl)phenyl]-2-{[(4-methyl-1,3-thiazol-2-y| ymethyllamino}-
3-pyridinecarbonitrile;
4-ethyl-6-[4-(methylsulfonyl)phenyl]-2-[(2-pyridinylmethyl)oxy]-3-
pyridinecarbonitrile;
4-ethyl-N-[(1-ethyl-1H-1 ,2,4-triazol-5-yl)methyl]-6-[4-(methyisulfonyl)phenyl]-2-
pyridinamine;
4-ethyl-2-{[(6-methyl-3-pyridinyl)methyl]oxy}-6-[4-(methylsulfonyl)phenyl]-3-
pyridinecarbonitrile;
6-[4-(methylsulfonyl)phenyl]-N-[(1-methyl-1H-1,2,4-triazol-5-yl)methyl]-4-
(trifluoromethyl)-2-pyridinamine.

Particularly preferred compounds of the invention are:
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4-et hyl - 2-{[ (1- net hyl -
H pyrazol - 4-yl ) net hyl ] am no}-6-[ 4- (et hyl sul f onyl ) phen
W@ kjo4/0Bt6pyr i di necar bonitrile; 25 PCT/EP2003/011065
4- et hyl - 6-[ 4- (et hyl sul fonyl ) phenyl ] - 2-{[ (4- net hyl -
1, 3-thiazol -2-yl)nmethyl] am no}-
3-pyridi necarbonitrile; 13
4- et hyl - 6- [ 4- (et hyl sul f onyl ) phenyl ] -2-[ (2-pyri di nyl ne
t hyl ) oxy] - 3- pyridi necarbonitrile;
hﬂcgéIBHéXVNG[-[ﬁl(h‘?étHyIlsuﬁonyl phenyl -4- (trlfluoromethyl )-2- pyndlnamlne

|
(gl lphe a2 .&@%'ﬁyinL%thylgewﬁ-ﬁééﬂbrorgxﬁ%ﬁ}?yﬂd'ne
41-m)éth -h@[(lﬂartémykl}lHEp}[rézcﬂ#mylwbﬂwl]LG-Wﬁhebmlwlfxoh]/I);ﬁaenyl] -2-
carbonitril
E*Hﬁ? hyl sul fonyl ) phenyl ] - N-[ (1- net hyl -

H-l 2 4-triazol -5-yl) et hyl]-4-
I tsr fof beounstarstopd) th@iptbeuaveramnn@ovaxs ghcompinationg of particular

a%BgEt,%rdf% GRERAEA%S dHschibed hBMarahee. are: WO
024691 PCT/ EP2003/ 011065 13

FOhexrﬁgwr&;sf'@gn%ﬁe Iressléln %Rt%n‘?“%' l)aéi_c&}arrl <f:c|JrH8(r)l9nds of
f@rnﬁu'-la( (et Gnd sntehoey | fophesay in -phelnfhaceyticali corhpesitigh, ok ywill be
Jgd%{t ﬁ'ih}éf%%?ﬁ%{%é%fpyﬁ%éﬁgzs&bs? ﬁ%gyh c]rm for example at
ledst[50% rpuze hyrlasalsuiaply) @w@ayt 5% pyker pod rpiﬁ%laﬁéblyatl least 95%
pufe (6 B M%%@gsgsu&ﬁa rBYSitibAY of Metempolind of formula

I nati ons articu pects vent 1 on

(Bsm@é!s'é?lttﬁ@@ Fsr efqpaﬁagethesm%% RHE %6'?950%5 IptPhatmaceutical
|Iorian§NItthah the m&ﬁyldfthrn@@liﬁléLmﬂﬁp@inds‘ of e resent

éYi%Fﬁ'&Ql '§|I6§1% CFIF i¢a V\AtMllll se e{ﬂga‘zhar 8553 ﬁ éﬁgtt Wg SLét}séantlally pure
fema s mreferda&'ﬂ a rfos tihe tMpmjnldy cpfufoasrﬂudn ). f Brefes%)iupl whenever
p%tﬁaﬂogr eﬁﬁsﬁ %‘gﬁ&'{, goafstﬁgrg;gro%%léhur R e¥1 1iBh ér%aé{/alﬁ(@ Y &Rystalline

Sr ab Yoare on a
foani s) . Irrpure pr epar ati ons of t he conpound of formula
(1) may be used for preparing the nore pure forns used

Wﬂeﬁ%mﬁiéff’eﬁé é@npo@ﬁcﬂ@@ﬁtﬁu@ ﬂﬂ/@ntléhtd‘rélwlb\mbhetowy?,tbulse or are

@1 n'?late (gn\:gl é | resent |nvent|%€ t
PeRgalised 1051 OGN PRNoBE: PeENt 9 GRaGT bt RaY BifrBsent in
the hﬁyaﬁamnelﬂmdpw eThis ihoemiors inchefesr witbinaits Soope Isach solvates
BB Lot 1 D bl T BieThien M BRP R cpsatieed o
ravanstailiﬁeei fremcsglvents|dongaining water In such cases water of hydration
may be formed. This invention includes within its scope stoichiometric hydrates
as well as compounds containing variable amounts of water that may be
produced by processes such as lyophilisation. In addition, different
crystallisation conditions may lead to the formation of different polymorphic
forms of crystalline products. This invention includes within its scope all the
polymorphic forms of the compounds of formula (1).

Compounds of the invention are potent and selective inhibitors of COX-2. This
activity is illustrated by their ability to selectively inhibit COX-2 over COX-1.

In view of their selective COX-2 inhibitory activity, the compounds of the present
invention are of interest for use in human and veterinary medicine, particularly in
the treatment of the pain (both chronic and acute), fever and inflammation of a
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form Wen sone of the conmpounds of this invention are

allowed to crystallise or are recrysallised from
wee@aneIsol vents, solvent of recrystallisati oPCTEP2008011065

present in 20 the crystalline product. This invention

includes within its scope such solvates. Simlarly,

sone of the conpounds of thi$4invention nay be

crystallised or recrystallised fromsolvents

containing water. In such cases water of hydration

vEBty S E@ﬁd]ﬁéins EhUSdusea@ég hidiateg | mydeslastivdiinhibition of cox-z
as_wel |l as conp

SO s S SeD L AT 5 o 37 SA0BU0GE oot
fepepdsyanptonys pesoeistedswithuiifluaszh yorpother siadliinfections, such as the
OB S DT R AR, RSB EOR O  Mprin
stréinst yaytositls; reynpadietinedly nrann@emqa@mn ownow&lswé&lrltls including
rl’ﬂédrﬂét%ld ¥th ilﬁggra n_g{erlxe fife jGAt Hﬁ@d&@bcﬁdﬂ!dﬁg Qfstéé‘@thntls gout

compounds o npounds of the

apdl earpiasing éﬁenéﬂ|t@c1t¢n%mt'ﬁhbwsﬁ&s SKiy r@ﬁﬁdzggﬁ*fﬂf iQris, gyich as
§§Tlé94¥t ¥crémb! busis ah@ddmndiitie; rnjliﬁﬂé Isfu)cht as spo][ts wurles and
sel ecti.ve n n view of their
thoseRs| %!fré@(slérgfﬁﬁoaéﬂv?g&??% 5 the conpounds of

the present invention are of |nterest for use in
ﬂtnermmmmmdaemfemenathmoﬁlreu aileq upeiul fcwhartrqzatmﬁnt phaeuropathic

f

alr dallt\lgﬁfb?a%cbgﬁ %?id?o@\%@%%gd%v%m fﬂg\:&%@ arglOog?l OI?W and the

ra_wltvrag patymay Ressist fqrdﬂgntﬁﬁd)fdie@é%ﬁ@e“ @&r&ma injary has

h%§|eggt I‘éé@gﬂﬁé‘ﬂir’ﬁuﬁy‘ rﬁay@ﬁzc@q}ﬁ the pe‘ﬁl-mi@rﬂmviés, ,adtgsandots, spinal
ses are no and i ncl ud

OHbGREET ettonss o st Bl oo Ne-BRPeihf, Al susgmes are

treditnbily classifled a¢exrtingrs, theulibease ohevenbtkmbrpre@pmted them.

I\!aegj\sgéatgfcc éalﬂ %n@i?&%e? ‘ch,nud@ ecﬁgl?%ttbeneﬁ r%?tahﬁg I%@ra’uﬁgr ﬁ'd)ﬁ‘ Specific

e mbaely men; tmyﬁlplﬁ splerasis paimcﬂbmnwglgla h@wrﬁ@lateﬂi neuropathy,
n%ﬁ?é]%i‘at |stich 489 §iast-AbIp ‘é‘ﬁcl r%d?élgﬂé %‘ﬁ@sﬁ®emm§ﬂ Héur@!}gla and pain

atthritis; gout si ng spon
resftng f1osn BGV%‘P?'l stra‘ém?n ?@%é‘?%lﬂ)ngoﬁgw?%ﬁox'%cI‘?ra§hromc
uﬁi@ﬁﬂn&ﬁdr? CERTARITR. here edrdliiteisrate tdifficult rtp ureatsand although

SIS BOLTY hoblhle Sie lect IR AR KA ool s vl

etcheevedve'l’he symatcenabﬁ peursphthic pain ateelnpr@hblué\eﬁer@geneous and
ev éﬁéﬂ%{%ﬁbeﬂ%@sg&%ﬁ@&ﬁ’é Qh&oﬁ@ ﬁMQﬁélﬁé‘i‘ﬁg Béﬁ’\ or ongoing,

euronal 1 njur resul

h@@nlﬁgnwnpe}%lagﬂl sy therst Isspain 9%%9%6’[66\/% diarga 'Y H%Dn -painful
Lhssiici  duthuiy h@lﬁs ’éﬁcﬂ' r%bdle’e\?w(@é@bsth@slérsy amidy dosesthesias),
in the erlsppe ? dorsa{ SRin

increased " sen VI to ouc "(hyperes heSIa paln ul sensatlon following
innocuous stimulation (dynamic, static or thermal allodynia), increased sensitivity
to noxious stimuli (thermal, cold, mechanical hyperalgesia), continuing pain
sensation after removal of the stimulation (hyperpathia) or an absence of or

deficit in selective sensory pathways (hypoalgesia).

The compounds of the invention are also useful for the treatment of other
conditions mediated by selective inhibition of COX-2.

For example, the compounds of the invention inhibit cellular and neoplastic
transformation and metastatic tumour growth and hence are useful in the
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cord or certain regions in the brain. Neuropathic pain
syndronmes are 15 traditionally classified according to
w0 bw4geeense or event that precipitated them PCI/EP2003/011065
Neur opat hi ¢ pai n syndrones incl ude: diabetic
neur opat hy; sciatica; non-specific |ower back pain;
mul tiple sclerosis pain; fibienyalgia; H V-related
neur opat hy; neural gia, such as post-herpetic
neural gia and trigem nal neural gia; and pain

tre@EHERT B cEFAIM PANCRreR dts(eé'dé@ s HE adidilc da&ﬁéﬁémd prostate
or chroni ond| ons

CEBReI T SSPRUaRs A 1 VBTG B aBRIISEY B fafHeiRg the number
oSe*denaha@bu&solara:tMrmMypﬁ anddles redudeetheefik ofidgyeloping colon

céﬁﬁ% eﬁi\epi%rﬁgwﬂag ::Bhlthec’ ihEifloh aff %'Is%vﬁg?fuirh? the treatment of

opathic palfhi are 1 nc
chacer agenciatad awmith @Meelsex@ﬁrteesslloﬁegtrHl58@|2/a§uS|dantDalﬁ@tJl§rJ$r breast
cShegting and lancinating pain, or ongoing, burning
pain. In addition, there is pain associated with
S such as

nor ma n- pai nful. 25 sensati o "
Bl ROl 25 2SRl LIS SUSE R ) B Bfing the
g%ﬂéﬁattdnvmft yedrontbfred radiypier @nthiesrios) oxigaiived siress) and therefore

g)?%%legﬁ E% é#e@yngﬁ Pf g@cﬁg eﬁleﬁ%q( gé“ascggbf?%ﬁtfcd%@@umeg (including

gtrandwmalmmtmalnwoclpnh:eem@rpsy@oumamcﬁmre@l
hyper al gesi a), continuing pain sensation after

d&ﬂaeﬁ%dsofofttf@ FVEAHORLAISS ihRpREpRAIANGA-IRIucRd 3RBBHF emuscle

of or icit In | ecti ve, senso

CORYRBHaT 1t ionh 6o AR IARI4N Ao, ReaTi/inp isaiesoghgsa and
p\ﬂémbmreflgbodrhe treatnent of other conditions nedi ated

by selective inhibition of COX-2. For exanple, the

GRBBPUNS oP the AR BofintrecAish ibetiy; ol Hfodndilibr iver disease,
sgcbwashinfaninatarydivar diagaseuforiexanide worario giralugmstitis B, chronic
vfrgl-r/h'épg%gﬁg’/@l]a%oh&q“;ef‘ elﬁfu'?g Enﬁfar? Bifidy N cFMISR O3lfoimmune

I'sea such as col oni ¢, ca prostate _cancer.
hepatitisrsnaieehalie staioh @%Wﬁla&ﬁi Iviee tr§P§B|aU§@%ﬂ" 10y

reduci ng the nunber of adenomatous col orectal polyps
Cuttpbimiés bﬁmécmvéﬁtﬁ)rr inhiblbﬁfldemﬂtow pcess@sand dinerefore are of

Th t f

LPPEAR(‘: o et ot 4o AER ABedE oS, RS ospldid® distress
sghdrdEﬁE?_/gastrplntestmi tdonglitinsbsuels t as dafieremataymbpowetisdisease,
éljon %e(gléé'é(seé‘#a%ﬂltgl RAEBIENER I%}@ﬁ?&ﬂ@'add%lb‘éﬁétl@é co||t|s and the

eheration o ronal free rad]ca
"Qféﬁmn‘r@é'ﬁﬁe"bﬁ'«t%t idjseases e88) Vagrlam sissasee migraings Rerarteritis

dd&lo‘éﬁetﬁyfr@ﬁﬁﬁg‘v‘né |a&tics ahakmia, e PiodgRIBYs disEhsepidckpbdéma, type |
d5 eztgg,er%ygstﬂema gragls multiple sclerosis, sorcoidosis, nephrotic syndrome,
Bechet's syndrome, polymyositis, gingivitis, conjunctivitis and myocardial
ischemia.

Compounds of the invention are also useful in the treatment of ophthalmic
diseases such as retinitis, retinopathies, uveitis and of acute injury to the eye
tissue.

Compounds of the invention are also useful for the freatment of cognitive
disorders such as dementia, particularly degenerative dementia (including senile
dementia, Alzheimer’s disease, Pick’s disease, Huntington’s chorea, Parkinson’s
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10 grand nmal, petit mal, nyoclonic epil epsy and
partial seizures). Conpounds of the invention also
WO pivitlo2469pr ost anoi d- i nduced snooth nmuscl e conPCHEP10031011065
and hence are of use in the treatnment of dysnenorrhoea
and premature |abour. Conpounds of the invention are
al so useful in the treatnent1ef |iver disease, 15
such as inflammatory |iver disease, for exanple
chronic viral hepatitis B, chronic viral hepatitis C,

d@e@@@@nchFéutzﬂeldthakbu msaras@wahdovéso@ua/r @emem(mcludmg multi-

) TRl bl o RGO oG EPPhiabhdhial space
ocoweyihg olesiamsi drdaumaf irdectidns: andr oaiamsiesoamtiona efiredfladieg HIV

f . "
PRI, PHERe0 Bel PRSP arPLUBTh Bl 8h8 mid cognitve
ingpsirmenht assaairied c Bl tagmg s petticisarin /ngé\s@@ylatﬁﬂmlvlemory
|ﬁi||p§ﬁ>ﬁ]%(ﬁ Crohn's disease, gastritis, irritable bowel

syndrorre and ul cerative colitis; and the inflanmmtion

such_ di eases as vascul a dlse
Celppaiis (o Bo MYGBLY 41Hy Aoy HErar i, Ml tfeaiint of disorders
arioesligkateds blysaasgastsmnrekmdtma adgenpe | Disoratezs egmeliorated by

g%ﬁﬁﬁ%qu%%ﬂéﬁén% E@ui f?ﬂe%r‘ﬁﬁ &S%oﬁocfp%%ﬂ%silé.ls and ileus

dooihgraepsist; igastrgesephageak refqulaeaﬁa (GORD, @idts synonym GERD);

.h
FREPANERH, stk 80 ol aehofiot Ll eAr) st bove
dispreerss suémafﬁ PPR-UIGeEAt EoRYIRAPSE W@Slﬁng %9{&0%@%&9?%8’( pain

(NGgPy to the eye tissue. 30 Conpounds of the
invention are also useful for the treat msnt of

ARy 1 gch R e Tos R i MR e By, f ¢ompound of

fétratlai(hdot ssejlrslem;en OIPNetGFSIady pweakcine. Hunt i ngton's
chorea, Parkinson's WD 2004/ 024691 PCT/ EP2003/ 011065

A& o ﬁg%% ﬁﬂﬂe%@?@&f& hyels Tnl/%lﬁﬂgn d\h/é%%ﬁlje aﬁ‘ﬁm@thod of treating a

vascu enent | a InCUIn [t -

@R PT BN SHDIRG! SURSH0R o q&an@ﬁ'qnnwhla r'%mefqp af@si%y COX-2
vﬂﬂéwpﬁémgrlb@@ adainisteddreio isafecdubpest and effetiteecamount of a

condi ti ncl udi ng H'V i nfection), netabolism
@W%do(gﬁémﬁlaaﬁ d vitanmin deficiency; and mld

coghitive 5 inpairnent associated ' with agei n%
Acmordiogltam furthge agged«if dhe thveniionywe|prpeidergemethod of treating a

r}%@ﬁupaﬁmﬁl %lbgedtg\aﬁehhg%m anahfismiedy! disérdeR8vhich method

reat nent
comprises administering to said subject an effective amount of a compound of

formula (1).

According to another aspect of the invention, we provide the use of a compound
of formula (1) for the manufacture of a therapeutic agent for the treatment of a
condition which is mediated by COX-2.

According to another aspect of the invention, we provide the use of a compound
of formula (l) for the manufacture of a therapeutic agent for the treatment of an
inflammatory disorder.

It is to be understood that reference to treatment includes both treatment of
established symptoms and prophylactic treatment, unless explicitly stated
otherwise.



10

15

20

25

30

35

anel i orated by a gastroprokinetic agent. Disorders
aneliorated by gastroprokinetic agents include il eus,

wo en4ex@mapl e post-operative ileus and il eus 10PCEP2093/011065

sepsi s; gastroesophageal reflux disease (GORD, or its
synonym GERD); gastroparesis, such as diabetic
gastroparesis; and other fungyi onal bowel disorders,
such as non-ul cerative dyspepsia (NUD) and non-cardi ac
chest pain (NCCP). According to a further aspect of

It M?I ? ET’éc,c?é‘tedV’tﬁapﬂ%Vb&ﬂpéuﬁ@éTBPWlrﬂ/fentléﬁ rh&y Bllantageously

heol'sect oy GmMNGLBARN GNealampis, B} SPTaRRU B AgPTS. dexaples of
sﬁﬁ??l@dagénﬂ; 'f@raédjjngcta/e ihiéﬁmy mclLﬁj@ %H%uégmﬂ;t such as a triptan
suf f er | ch is

(i Srefplars B Maff LY pn e <rRelih ATcbp @t By, EP and; an

NN Déc iriodelsom sath @is aglwmqoama@oofstf@sndium channedlocker (e.g.

Iff‘ﬁ%ﬂqﬂﬁ&g tél{t%t%'\‘brflbﬁnt&?&ﬁg(goé éﬁ@l&@fﬁﬁ%@ﬂ?ﬁ ); ¥&annabinoid;

provi man ofr
@@tqre@ppbanmmhegaﬁet@'maaﬁ Ipﬁxmﬁﬁ?é@dﬂplb&pécﬁ tsikotrigiecigceptor

deiflst; EMARERfe. gdrﬁbfno%ﬁe%tégg é@aﬁéﬂti@h éndon‘e%?tbdmmpounds a

twee%?ééve oSt HerS SPUBPtRefna pauBHE shblising antiepiepti

th??]QVI de rhbrouseinefgia uptakeunmhltﬂfmrof(efgnfr mandafékipej;ora matrix
e t t

poUPRERRG Thilord 2 Ml BRHb. SrBRaE, 1O5) ififoitgg, sych as an

IO odi ary NOSiniohibéor; aapdahibéer ohdhe metaaseo®r a@tlon of tumour

P 19 (t,tBPoc ?ﬁ é?'ftl gqeut Pgdsuéﬁ afs%f’ fﬁd)'n%cbh)al bRt bécﬂﬁtherapy,

Fanut act Ur e o I%I’@jg or the treatne
a5t vl ﬁgﬁﬁfmfﬂal?'&la? inugpeste Mober (@g.tlgmpidine) or "%n immune
fb‘?ﬁ%@@@afd?é(b d. eiﬁtﬁr%ﬂ@(z' teh bpwd @ﬁa[gelsimlamml laeabsthetic; a

S oo e T, 1, PARMSEF, goon s

lﬁﬂlﬁAbﬂ@@%mém’ﬁzE@OQB/aOﬂdh@Se glalunnlmunh or beagnesium hydroxide;
%ﬁpéﬁﬁﬁulgﬂt géa té]ﬁ'\e?@%r%*)nd% Afeddn e‘sféYl?m(é gn E'ﬁbénylephrlne

ageousl be use ¢onj unct1 on
ph:arwlmoh@molameapeuw@ucﬂxwhegrmgxarrp%'miazolm t abgRinephrine,

W&ggﬁi r tx?i?h#leg&idm% té]%b?llh)éx!radi'ﬁr#éldér Acbbltibsag@sptddrine); an
| ptan Qr nar a

ANtV s (%8 Apoaaaéh sgvd@ﬁ”a@?q gSHEIPRRN 5 m%ape)ntane or

déxﬂﬂdr’@éthbnpr&lmha diuratiglora sedatirtgagonorssedatirgpdntifiistamine. It is

6 e ﬁ%herstggcif ef‘hat(’t‘f:\egpresent invention covers the use of a compound of

formula (1) in combination with one or more other therapeutic agents.

The compounds of formula (I) are conveniently administered in the form of
pharmaceutical compositions. Thus, in another aspect of the invention, we
provide a pharmaceutical composition comprising a compound of formula (I)
adapted for use in human or veterinary medicine. Such compositions may
conveniently be presented for use in conventional manner in admixture with one
or more physiologically acceptable carriers or excipients.

As will be appreciated by the person skilled in the art the compounds of the
invention may be milled using known milling procedures such as wet milling to
obtain a particle size appropriate for tablet formation and for other formulation
types. In particular, for those compounds which demonstrate poor bioavailability,
finely divided (nanoparticulate) preparations of the compounds of the invention
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| anotrigine); a substance P antagonist (e.g. an NK1
ant agoni st); a cannabi noid; acetam nophen or

w@hb@aazeti n; a 5-1i poxygenase inhibitor; a | eURCI/EP®NE011065

receptor antagonist; a DVARD (e.g. nethotrexate);
gabapentin and rel ated conpounds; a tricyclic

anti depressant (e.g. amtryptglline); a neurone
stabilising antiepileptic 10 drug; a nono-am nergic
upt ake inhibitor (e.g. venlafaxine); a matrix

%b'&eﬁsﬁe%r BR$PodddBbEiKkndn M thit drt ClopExdmpiy REBAARMational

%ﬁn@mﬂmgéﬁ?\[w?@c@@g@ %%'%@3?0@ ction, of

tumour necrosis factor a; an anti body therapy, such
T @ompoants nef fcanujlabc(b)yntdyebapﬁqrmuaatedtrfb'r \adnainisiigdinn, in any

Sy, CORIAE B, o il 8 KERRbaCToP opio

asiphioistrationl gre sidministratierl bsanabaltah@ﬁu@r, morestpreiarably, for oral,
tﬁdﬁ%ﬁéﬁ'ﬁﬁlgo@&éﬁeﬁ{é}ﬁf adRidigrAHa0PhE %a(frﬁageuﬂcal composition may

ol faaﬁgﬁg)sucﬁﬁﬁﬁhtta@rg e?%cb Coatraﬂlﬁﬂﬁuf%ﬂ%%? faiReSPmppuUnds of

foauilaxiyde; an antiflatulent (e.g. sinethicone); a
decongest ant (e g. phenyl ephrine,

hleoﬁélp%{rp ﬁasqpailg @%r%rgaiﬁ%%gﬁﬁ% %ro asggm%ﬁ/ 32104 {HErorm of, for
exaopié histdetsi (irgluding | mhm@ﬂgb@t@d ;cangylesa.powders solutions,

si'/ %st U5SisyiS éﬁ"slgns &%gbﬂ?d BY dEsHiRAABRal $RARL NG acceptable

etapent xt ramet horphan); a diuretic; or
EXCHERMHBI ng or non sedatlng antihistamne. It is to be
understood that the present invention covers the use

Fr t@r@@@ﬂﬁﬁh&brﬁﬁistf&tbﬁyﬂﬁa pharmacettiodl comhposition ttayoe given in
nor e er er,a ic agents, :

R0 B £ PP e e ol aHen P e ARl SSRGS

of pharmaceuti cal conpositions. Thus, in another

Fas rarentefalt adminisirationothe pearmacsytical eorphasitiee suay baigiven as

&PW@%E’E dﬁ% t ‘éOEBﬁt'lrﬁLdE& %fﬁ&ﬂﬁos’é‘eg ‘?ﬁtré@d@d%@f (lhiravaschularly or

use i n human or veter| nar ci ne

%ﬁg’wepu@% naje %QIHP%W‘%‘?‘&I’Vabetab?eé&h M% s, SHspensions,

s@qmmltmoaﬂulsrwmrony{brgléme@w fehitle amEma%Q:d?l’talﬁﬂfbﬁnulatory
i ol ogi ca accept a Lriers XCi pi.en

dhes bt it cPudtinetyon. miatBiae ol BiReRifg. gt For

ddmeinistragion rhxysnjebtlmmﬁwesenmawtalcmtm#prm@f @ um’edb&lsptregentatlon or

A%D%’Mhlmééé sQﬁt‘éﬁSH;ﬁ?@f’%réﬁgWiﬂ}{ﬁ"&? s'égvétﬁ’/e

ain a particle si
formati on and for other forrrulatlon s.
Adtaroativalwfor qacsenﬁerﬁiﬁéin&lawy@aﬁeéh%p&\re w@mgm mey bsdprpowder

B dvRidcahbtitltion wih 4 suiiglie deNiciéed (nanoparticul ate)
preparations of the conpounds of the invention WO

T%Oeogér%%ggr? S g /eElﬁ\%gn ?E)/nor%\lcl())lﬁa SO El)e formulated as a depot preparation.

Such long acting formulations may be administered by implantation (for example
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for
example, the compounds of the invention may be formulated with suitable
polymeric or hydrophobic materials (for example as an emulsion in an
acceptable oil) or ion exchange resins, or as sparingly soluble derivatives, for
example, as a sparingly soluble salt.

As stated above, the compounds of the invention may also be used in
combination with other therapeutic agents. The invention thus provides, in a
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may be prepared by processes known in the art, for
exanpl e see International Patent Application No. WO

W@O200001661 (Sm t hKl i ne Beecham). The conpounds PET/EP2003/011065

formula (1) may be fornulated for admnistration in
any suitable manner. They may, for exanple, be
fornmul ated for topical 5 adnbnistration or

adm ni stration by inhalation or, nore preferably, for
oral, transdermal or parenteral adm nistration. The

f@ﬁ‘ﬁ’ér@sﬁ)@é‘é I £8dmBPBROS chhmmsnf@/a cbﬁ‘lfpbnnd of egrmuisl Sﬂ) tédether with
ftrtglgn effect,  controlled rel ease of the conpounds of

& T9FtREr perageutieddsital administration, the

pharmaceuti cal conposition may take the formof, for

THe exrabiriaéions ableetes! (0 abdwel inmay somvdrniignjlyabe tmb$@ltsgi for use in

tﬁ@%‘r% %? gﬁm&u ioQl 13 rlnﬂl?:ﬁlon a°1'}’({ HRJ%C rﬁ#%%%ﬂéél%?mulatlons

conven | ona
oemrmmgwtas commbinatipanas éieﬁﬁed aaj:rﬁvm Ezglemqrowlth t@harmaceutically

é&@@b%f@é&ﬁrfé@'or@@ﬁﬁ’éﬁﬂé&ﬁpﬂ"@é’ abrarteby @Qpécﬂ oﬂth@ ih@éiflon. The
ansder ma psuch as a trans

nMOUBh FRPRIERE CH SHShEGPMSATaSr TIAdM nPQministetse either

geﬁaeﬁf@rwmetﬁlmﬁbne@nmpsiﬁ i separate ber gtorabines Erarmaceutical
ﬂ_{]e‘cbl on or a continuous infusion (e.qg.
YauePsusi y, intravascularly or subcutaneously).
The conmpositions may take such forns as suspensions,
Wbent 8 oasmppurdnofsifamaulan (1yi sy used aiguesmbination: véth zngecond

tH?%égl Pﬁé Iaén ] rgg%éﬂg'/keabgéh‘lst Qﬁénéa?ng ﬁgeé‘%oféﬂét@eﬂ% Mdse of each
RGNS 1l RPTAPTPGERTEN 1R COB RIS Sirone, Argropriate

doseBiviill Beseaginegspresiatanbp thosessidletlintthd esie
pr esentation preferably wth an added preservati ve.

T e
ma O1ragéi teabDemgiy, clueh ahé. %ﬁg/(kgnf@s%@mgﬂe e.g. 0.1mg/kg to
gﬂpa\?ﬁgﬁ%agﬁ%&ﬁ/ ﬁg]rfgf‘j;a(’i:‘{rﬁﬁls?érea ifePR 4 doses. The precise

mul a | ons
emg{cyegdmg)ﬂqneﬂpam he @ge(amgg c%r;é\ the pa{nSl h/t and on the
réuté:léﬁaémﬁwﬁétseti@h Intﬁwmf@ué)ermm)s @r daylyldttseamisoasmg/kg to
M}bg/%tl on. Thua bl 3 53 Ie[ q[%n'pounds of the
girgay hepubeblpdpneyste W'ﬂp YAPEbi e pol yneric
or hydrophobic materials (for exanple as an enul sion
Compounds ot farahilz (19inhgy be prepareddhaagy mesbpddnowmn iasthe art for

tﬁ@i}rreﬂéﬂai‘oﬁ%lf th"@o Pé }Sf"%é{l‘é?oué gfru B exanple, as a

sol u ove t he conpounds
of the invention nmay al so be u%ﬁd in conbi ifon with
SomppUDHEPLIRTUIR\ RIS PIPRET o L ATBHETH B GUBlises:

in a
reacting a compound R'XH of formula (1I), or a protected derivative thereof, with

a compound of formula (Ill)

A
R4OZS 1{n)
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WO 2004/ 024691 PCT/ EP2003/ 011065 19 further aspect, a
conbi nation conprising a conpound of formula (1)

wo ogehhwr1i with a further therapeutic agent. TPEI/EP2003/011065

conbi nations referred to above nay conveniently be
presented for use in the formof a pharnmaceutica
formul ati on and thus pharmac@otical fornulations 5
conprising a conbination as defined above together
with a pharmaceutically acceptable carrier or

@E&b@( ﬁbs%y%tj%oﬂzhgrﬁdwgerasmﬁtaw Uneitar Y @Nbi @nsulfonate,

| VI C cO I nat I.on

RN R T AR TN I ST
10

@rrbidnatessary,conbi ned phar maceut i cal formul ati ons.
When a conpound of formula (1) is used in conbination

el TR oy RS AR AT S SA rormui ()

afidi@ter from that when the conpound is used al one.
Appropr| ate doses will be readily appreciated by

ng h f;ﬁdtécfed dérivattive of corpRRBEGfdGiInyladysage of a
conpoun

f or mul a (I) for the treatnent of man 15
n?@t%%&soo a ﬁﬁ %pg oti"g% ﬂgf)q\%ﬁﬁéﬁﬂr}h$%§me 1 below
i cwhaelml la?ntd> RadRF ander\édare rasldefmed idobemulaT uplassi elerwise
sq%lﬁﬁ %tw% %%glkgf Lid ?ﬁ@eé‘ﬂa%ehhguaggsqﬂd(glf <13 (Br II Blf_ﬁloéulfonate

sugh @(@nmﬁwyl)éeaaemwwf@gét%or uiflugrageigangsul M KePAvdy lithium

o@i@o?#ﬂp&%@hlaefPHFSé’fﬁét%ﬁﬁlré‘lﬂF@m' stration. 20 Conpounds
or frul a be prepared by any method known in

é%?u?{qﬂtpﬁcf@%ﬁ RUEtiae ph fatatle @ T RBES R G5 pEFbigined by
tregtimeatebpyidinds obiqonnusees ) wheeaRBt =g vatrnarmbmmatlﬁnmlgent such
4] g PS4 B G g g

templeraturzes WO 2004/ 024691 PCT/ EP2003/ 011065

Referring to Scheme 1, when X=NRZ?, compounds of formula (I) may be
prepared via the treatment of compounds of formula (IIl) with an amine of
formula (Il). This is conveniently carried out in a solvent, such as a nitrile (e.g.
methylnitrile) and at elevated temperature (e.g. from about 50°C to reflux). An
excess of the amine may be used in place of the solvent.

Alternatively, the treatment of compounds of formula (lll) with an amine of
formula (I1) is conveniently carried out in a solvent, such as a tertiary amine (e.g.
NMP, N-methyl pyrrolidinone) and at elevated temperature (e.g. from 120°C to
250°C) and with or without microwave irradiation.

Alternatively, the treatment of compounds of formula (lll) with an amine of
formula (Il) may be carried out in the presence of a catalytic quantity of a
palladium salt, such as palladium (ll) acetate, a phosphine ligand, such as 2,2'-
bis(diphenylphosphino)-1,1'-binaphthyl (BINAP), and a base, such as cesium
carbonate or sodium tert-butoxide. The reaction is conveniently carried out in a
solvent such as toluene or 1,4-dioxan and at elevated temperature.



20 where X is as defined and Z is hal ogen, such as F,
A, Br or I, or a sulfonate, such as

W@ Ze0am248y1 ) benzenesul fonat e or PCT/EP2003/011065
trifluoronmethanesul fonate and thereafter and if
necessary, interconverting a conpound of fornmula (1)
into anot her conpound of for@lla (1); 5 and/or
deprotecting a protected derivative of conmpound of
formula (1). The overall synthesis of a conpound of
Scitom d (1) is shown in Scheme 1 below in which, Rl
to R3, R5, X and Y are as defined in forrmula (1)
unl ess otherwise stated, R4 is ClL 6alkyl and Bis a
hal ogenp such as F, A, Br or I, or a sulfonat

r hanesutfomate—+tBA—+s |ithi um

diiso kopylanid@; THE i/8 t\&t rahydr of uram: K to
Sc . pyridi neBSorforpuraN(1) whe @ can
be obtained by treatneitYof pyrid Yormula (1)

where Ran= H with a dMDorinating agent, such a9

N-chl orosucci nimde, in a solvent, such as acetic acid
and at anbient 15 tenperature. Referring|{to Scheme 1,
when X=NR2, conpounds of formula (1) may beg,pr&pared
via the treatnment of conpounds of fornula|(&d bont th
an amine of fornmula (11). This is conveniently
carried out in a solvent, such as a nitrille (e.qg.
methylnitrile) and at el evated tenperaturg (e.ga from
about 50C to geflux). An 20 excess of the am ne may
be used in plgce of the solvent. Aternativel yx
treat nent of nds of formula (I11) with

is conyeniently carrie u

sol ve tertiary amne (e.g metthy|
pyrroqldl at el evated tenper . from
420 ?50C) and with or withouU®S® cro

' Pradi ation. 25 Alternatively, the treat ment qfv)

conpounds of frnmula (111) with an amine of fornula
(I'l) may be garried out in the presencg” of a catalytic
quantity of pal | adium salt, such pal I adium (11)
acetate, a phosphine ligand, such 2,2 -

bi s(di phenyl phBgphi no) - 1, 1' - bi napht hyl (BINAP), and a
base, such ag qfpi um carbonate Or ;sodjpym
tert-butoxide. The reaction i g conveniently carried
out in a 30ysolvent such as/tol uene or 1, 4-di oxan and
at el evated tenperature. 2004/ 024691

PCT/EP2003/01¥965
R

R'0,S
(1

Alternatively, the treatment of compounds of formula (Ill) with an amine of
formula (II) may be carried out in the presence of a base, such as sodium
hydride. The reaction is conveniently carried out in a solvent, such as THF,
DMF (N,N-dimethylformamide) or NMP (N-methylpyrrolidinone), at between
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21 Scheme | RB R R5 (i) LDATHF OH R3 (~~) WCN I \
HO -yal/lY (MI) (M) RS (V) Oxidation eg: Oxone
WR4BR692 RS R NO \ ZHY Y RAOZS 1<11 RaPCBEP1003/011065

(1) RXH (I1) /R-Hall 3 R5 \ N X~R1 ~Y RA2S

(1) Aternatively, the treatnent of conpounds of
formula (I11) with an amne @ formula (11) may be
carried out in the presence of a base, such as sodi um
5 hydride. The reaction is conveniently carried out in

anisiehtv end, efsvebecdtehiderature (e.g. elevated temperature) and with or
without microwave irradiation.

Referring to Scheme 1, when X=0, compounds of formula (I) may be prepared
by the treatment of compounds of formula (lll) with an alcohol of formula (Il) in
the presence of a base such as sodium hydride. The reaction is conveniently
carried out in a solvent such as THF and at between ambient temperature and
reflux.

Alternatively, when X=0O, compounds of formula (I) may be prepared by
treatment of 2-pyridones of formula (IV) with an alkyl halide in the presence of a
base , such as silver carbonate, and in a solvent, such as DMF (N,N-
dimethylformamide) or n-pentane.

Alternatively, when X=0, 2-pyridones of formula (IV) may be converted to
compounds of formula (I) by a Mitsunobu reaction, employing an alcohol of
formula (ll), a dialkylazodicarboxylate, such as diisopropylazodicarboxylate, a
trialkyl- or triarylphosphine, such as tributylphosphine or triphenylphosphine.
The reaction is conveniently carried out in a solvent, such as chloroform or THF.

Referring to Scheme 1, 2-pyridones of formula (IV) where R® = H can be
converted to 2-pyridones of formula (IV) where R® = F by treatment with a
fluorinating agent, such as SELECTFLUOR™ [1-(chloromethyl)-4-fluoro-1,4,-
diazoniabicyclo[2.2.2]octane bis-tetrafluoroborate], in a solvent such as
acetonitrile, and at between ambient and elevated temperature (eg elevated
temperature)

Referring to Scheme 1, 2-pyridones of formula (IV) where R® = H can be
converted to 2-pyridones of formula (IV) where R® = Cl or Br by treatment with a
halogenating agent, such as N-chlorosuccinimide or N-bromosuccinimide, in a
solvent, such as acetic acid and at ambient temperature.

Referring to Scheme 1, the conversion of 2-pyridones of formula (IV) to the
corresponding pyridines of formula (lll) where Z is chlorine or bromine, is
conveniently carried out employing a phosphorous halide species (e.g.
phosphorous (V) chloride) in a solvent, such as a phosphorous oxyhalide (e.g.
phosphorous oxychloride), and at between ambient and elevated temperature
(e.g. elevated temperature). Compounds of formula (lll) where Z is chlorine or
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DMF (N, N-di net hyl f ormam de) or NW

(N-nmet hyl pyrrolidinone), at between WO 2004/ 024691
weonABRPEGO03/ 011065 22 anbi ent and el evat ed t eP@QEEPR1003/€11065

(e.g. elevated tenmperature) and with or w thout

m crowave irradiation. Referring to Scheme 1, when

X=0O, conpounds of formula (1»3may be prepared by the

treatment of conpounds of forrmula (I1l) with an

al cohol of fornula (Il) in 5 the presence of a base

bf»&rﬁihe%ag% Eah B ﬁﬁcorﬁbsuﬁ@@& f&ﬁ]dlé énnwee"rbemé Yuorine or

carri ed ut 1 n a solvent SucC
e &ising stansiasd JR@reRnyersiah |ta$hn'ﬂv?%r%v§h| %Rboswféﬁmbed in
Q@@pr&mwd@rgéméommhﬁoﬁménm lze guieparted fapctional group

PO, R BER Y Ch. 198wkt b pf ygbhence.

carbonate, and in a solvent, such as DVMF (N, N-
Adtierretivelyt thengnndersicoy ofi-pyridemas ofareule (V) & fhe wheasponding

p?ﬂ&?ng% r?géﬁlgrﬁ&l?e@r%uqﬁlh&%r ?’H‘%% e(dl?&af@aﬁs %n@@ﬁ‘léﬁfl)t/ edried out in a

M t'su dact 1on,
sglygnbyqqul a% \htwesn- @ntalp@gmlger(q {]e)g gyridine) and employing a

réééérk)éu@ﬁcéﬁ sasruhf@nw [RdlRle @UE f‘(49rﬁethyl)benzenesulfonyl chloride) or a

st R prBRudR (e Pl mEnEnefuigicabBidion. or

trlphenylphosphlne The reaction is conveniently
Goavenieitlputhe noxidatidrv eshqwrs uich Schepte ot ofsorcarded Telt using a

n\?ﬁr{oﬁierrﬂgﬁté @6@1@9 &%%rﬁeg a%%mﬁﬁ' E@Fofﬁ&?ﬂﬁéf;ér%qlf‘&e (known as
aneaﬂ'i“haoﬁvyhe\mcélonesIS—cwn@gl PUlet ReROIVANE (BUgh as an agueous

aldotl | ] NSq@ERRY . metEhoRs avid-EAITHbEKNBEN —78°C and ambient
chl oronet hyl )-4-fluoro-1,4, 20

téf“ﬁé@ﬁ\‘ ni cycl of 2. 2. 2] oct ane bi s-t et raf | uor obor at e]
in a solvent such as acetonitrile, and at between
Adteon ativielya tide eixizladibr dshoampiar Sthemse Ge@aylb@/aﬁmmd using hydrogen

pf%g&@n(g‘% #H tlﬁ%)pr%ér%er ngoaﬁﬁ?lhﬁﬁaté dlﬂ};@ﬁérté d‘?ﬂésregétlon may be

carjgd pufdnesselveniosua as aeslic agidadr tmeeararmleaytemperature

atn'd%flﬁﬁglé \/\5@&(;a 25 hal ogenating agent, such as
N- chl or osticci ni m de or N-bronpbsucci n| m de in a

| vent uch as, acet and a

R0, SEROTr by Yo nes SSdRBies(VIHe Gaipniantiy prgpared by
tizabivyi dlgnassatdrated melds ¢f Mdrmuta t(‘hkle) wrthrt\mpqndnamg\ts of LDA in

Tﬁ-ﬁ 'r#' ‘?g“%{. FonbRedH a(ri #rfle) oG, %t&lcplrdll‘[;@ t(9rthe procedure

conve carrle out

c@lsoelped)bmﬁ; Maar@wnsﬁealleg (Mesjres and M. rEavra in SyntheSIS 2000,
2, pp 273-280, incorporated herein by reference.

Alternatively, pyridones of formulae (V) and (V) may be prepared as shown in
Scheme 2 below.
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phosphorous oxyhalide (e.g. phosphorous oxychloride),
wa@pa4arschet ween anmbi ent and el evat ed t enper at UPET/EP®03011065

el evated tenperature). Conpounds of forrmula (I11)

where Z is chlorine or WO 2004/ 024691

PCT/ EP2003/ 011065 23 brom ng4may be converted to

conmpounds of fornula (111) where Z is fluorine or

i odi ne using standard interconversion techni ques such
SRRelaose described in " Conprehensive Organic

Transformations: a guide to functional group

preparations' by Richard Larock (VCH, 1989), 0

i ncorporated herein by reference. 5 Alternatively, the
convegsirep ofoR- pyr i daweds cafplifgor mul a (1 V) e N
corr|ng pyridines of formura (ren) V\,hére Zu“s/
Sis €, is conveniently carried oug's et

such as a ni t@X¥Yen- cont ai ni ng sol vent (e.g. pyriXXhe)
and enploying a reagent such as a sulfonyl halide
(e.g. (4-nmethyl)benzenesul fonyl chloride) or a
sul foni ¢ anhydride (e.g. trifluoronethanesulfonfc
anhydride). 10 Conveniently the oxi d&Tor—showh| i n
Schene 1 is carried out using a rmnopersgk??
conpound, such, as potassi um per oxynonoper at
(known as O<neT|\/p and the reaction is carried out in
a solvent, sych asoagm aqueous al cohol (e.g. aqoeous
nmet hanol ) afd aj betvveeE gg}%oggg anbi ent
tenperagturel! 15LAIte Xi dat gon
Scheng y Be ebf ect edNecHEtUEPHYdr ogen ‘
ce()ﬁ{,) sodi um t ungst at e di hygtsat ex-The xvi)
r RaCt i ofl may carried out in a solvent such as
acetic acid apd at between anbi ent tenperature | and
refl ux g\l . b0C). Referring to Schene 1, pyri dpoedgtiof
formul a F"ﬁ"@a'e conveniently prepared by 20 trp8g®iep
a, (3-unsaturated acids of formula (VI1) with t
equi val ent s of LDA in THE at -78C, followed by'a
nitrile of forhula (VI), according to the procedure
described by k. M. sBrown, S. G|, R Mestres and M
Pavra in Sy 8s1’s, 2000, 2, pp 273-280, incorporated
herein by r@gference. Alternatively, pyridoge ’
Ve V) may be prepared as

Sche bel ow WO 2004/ 024691 PCT/ '%E?%% 0
R'S V) (XV)
Oxidation RSCH,CONH,  (XV1)
eg Oxone NaOEVEtOH
(v) (V)

Referring to Scheme 2, compounds of formula (V) (R® = H) may be prepared by
5 treatment of compounds of formula (XIV) with ammonia. The reaction is
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Scheme 2 Oo / I OH Amide coupling / I N~ O R4S\

RAS \ (XX) (XIX) R3 Li (XVIl) R3\ CQO2Et O
WELO@2QAPCO2Et \ O O NaOEt/EtOH R3 R4S | / ( XeGA/ERDS3/011065

(XVI1) Oxidation NH4OH(aq) eg Oxone R3\ R O \ N
OH4 RB R4S/ (V) R 02S (XV) Oxidation R5CH2CONH2
(XVI) eg Oxone NaCEt/EEOH R35R3 \ RSANRS \ HOH
O R402S/ (IV) R402S (IV) Referring to Schene 2,
compounds of fornula (V) (R5 = H may be prepared by

cém?érﬁé“tl’?eﬁrr@‘d BGfTﬂPlénﬁﬁ’)(tGFe BPrc@Hbén@%w adiddis ammonia and

anmoni a e reaction Is 024691
dp@?ﬂEﬁi@@’ﬁ@qmpe@yr@Wéﬂ@e?ﬁql ¥g$$8led out in a

m xture of concentrated aqueous anmoni a and di oxane
RaferfihgVvid Sthepmgped, atompoamnds il forsedd €XIVessa) .be obtained by

treatment of compounds of formula (XVII) with a dialkyl malonate (e.g. diethyl
malonate) in the presence of a base, such as sodium hydride or a metal alkoxide
(e.g. sodium ethoxide). The reaction is conveniently carried out in a solvent,
such as THF or an alcohol (e.g. ethanol).

Referring to Scheme 2, compounds of formula (IV) (R® # H) may be prepared by
treatment of compounds of formula (XV) with a compound of formula (XVI) in the
presence of a base, such as sodium hydride or a metal alkoxide (e.g. sodium
ethoxide). The reaction is conveniently carried out in a solvent, such as THF or
an alcohol (e.g. ethanol).

Referring to Scheme 2 compounds of formula (XIX) may be converted to
compounds of formula (XVII) by treatment with an alkynylmetal species, such as
an alkynyllithium species or an alkynyl Grignard reagent. The reaction is
conveniently carried out in a solvent, such as THF, and at between -78°C and
ambient temperature.

Referring to Scheme 2, compounds of formula (XIX) may be obtained by
treatment of compounds of formula (XX) with morpholine in the presence of an
amide coupling reagent, such as dicyclohexylcarbodiimide (DCC) or 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) in a solvent such
as THF. The reaction may also be carried out in the presence of a base, such
as triethylamine or (N,N-diisopropyl)ethylamine.

The synthesis of an intermediate of formula (lll) in which R®, R® and Y are as
defined for compounds of formula (l), Z is a halogen, such as F, Cl, Bror |, or a
sulfonate such as (4-methyl)benzenesulfonate or trifluoromethanesulfonate, and
R* is NHp, is shown in Scheme 3 below. P represents a suitable protecting

group.

Referring to Scheme 3, compounds of formula (IX) may be prepared from
compounds of formula (V11) in an analogous manner to that described in Scheme
1. Protection of the sulfonamide functionality of the benzonitrile (VIII) may be
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Referring to Schene 2, compounds of fornula (XIV) may
be obtained by treatnent of conpounds of fornula
W@ 200u0)46mi t h a di al kyl mal onate (e.g. diethyl PGI/EP2003/011065

mal onate) in the presence of a base, such as sodi um
hydride or a netal al koxide (e.g. sodi um ethoxide).

The reaction is convenientlypgarried out in a solvent,
such as THF or an al cohol (e.g. ethanol). Referring to
Schenme 2, conpounds of formula (IV) (R5 0 H may be

a@fﬁl@\z&ﬁ eGan oun(risﬂ% g@:@&tlﬁi BdSSlRifh fay rﬂﬂllea2(()L4’iﬁwethylsnyl)

th
emoxamsm Elibrarauo sbieh camba itheduSedincst Siaaaeg epgaitions.

(e.g. sodiumethoxide). The reaction is conveniently
R‘éﬁérﬁhgdoost;heme%Sﬂie/eohversmhofﬁ -prifd omies afnfcahnﬂﬂwle) to the

é’%?%{ﬂrgfrﬁ]éi({]&f foe 'fc%bﬂ@aet(ﬂ st\%FgFBE yoy |scﬂgﬁ)g;léﬂds i Conveniently

cawieau bat (e)M)Ibylngyat plm&tplw@musmhalhdensmqmje@tpghosphorous (V)
cﬁlﬁﬁﬁéi%m é s&g’n a al ?ﬁBé’Mdr&ﬂé Uy hREEE o8 T I%‘sphorous

reagent . |on IS convenlent Y
oxyahiondeloand: at %ptw@poamblegh@ﬁda@ewﬂp tgRPeRIURR (e Flevated
teniSérafitd). anbi ent tenperature. Referring to Schenme 2,
conmpounds of formula (XIX) nmay be obtained by
Scheat nt of conpounds of formula (XX) with norpholine

t%e® presence of an 20 anide coupling reagent, such
as di cycl ohexyl carbodi i m de (DCC) or 1-(3
di methyl am nopropyl ) - 3- et hyl car bodi i m de hydroch or| de

GEDC)| in a sglwgmyr such as THF. The reaction al 80
ott—n—the—presenee—of>a base
trlbthy(?amn@) op (NDN- opr opyl ) et hyl anj.qe.
esis of an \\Nnt% diaye gf formula i nNwhi €h
, R5 and Y are/as]| 2%_dgfined for R

forguha (1), Z s afhal ogén suchpa /FS\ a~ Br 0{,X)1
or a sul fonate such as (4-nethyl)b nzemesulfona e or
trifluoronethanesul fé&ffite, and R4 Rs NH2, is shown in
Schene 3 below. P represents a suitable prot ecting
group. Referring to Scheme 3, conpaunds of formula
(1'X) nmay be prepared from 30 cg
(M) in an angl ogous manner
Scheme 1. Pr ectlon of t
of the benzonigyi
PCT/ EP2003/
protecti

that described in
sul fonam de functionality

()

Alternatively, the conversion of 2-pyridones of formula (IX) to the corresponding
pyridines of formula (lll) where Z is a sulfonate, is conveniently carried out in a
solvent, such as a nitrogen-containing solvent (e.g. pyridine) and employing a
reagent such as a sulfonyl halide (e.g. (4-methyl)benzenesulfonyl chloride) or a
sulfonic anhydride (e.g. trifluoromethanesulfonic anhydride).

In all alternatives described hereinabove in relation to Scheme 3 for the
conversion of (IX) to (lll), removal of the protecting groups can be achieved
using a source of fluoride, such as tetrabutylammonium fluoride (TBAF), in a
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et hoxynmet hyl (SEM group which can be introduced under

standard conditions. Referring to Schene 3, the
w@eoweeshon of 2-pyridones of formula (1X) to BPEEEP2003/011065

corresponding pyridines of formula (I11) where Z is

hal ogen, is conveniently 5 carried out enploying a

phosphorous hal i de species (279g. phosphorous (V)

chloride) in a solvent, such as a phosphorous

oxyhal i de (e.g. phosphorous oxychioride), and at
sbraMBestganiei solvertnslichl 8y atem Ateamnemplerstard etiveen ambient and

el evate tenperature). Schenme 3 R3 OR RS (i)

"$IYFTHF ANI ~H(H PO11 O RB~NNSCNOI YHP11

-Y (M) OP~~is O(IX) (MIlI) PRRRS | \ Z [/ |
ConRe&@rf bf e int@rmiddiates aif iforhyla (tIhdotdompaiingsrafiformula (1) can

- i Ot A . .
0 RHRERLES 8o T Banbile 4 In 5> §ARARTAMEMEGgen protocting
geameenpRntthy salfenamidsut funstionaliy| gy , bauchtaired, during the
t@hkf&@@ﬂoﬁ%ﬂiﬁtéﬁn@a{a‘i@é b@%rnﬁtﬂa%lll)p&bf &f&hﬁ@?n%@d{ formula (1). In

enpl oyi n reagent suc s a sul’f.ony al ide (e. ,
PRy hREEn S oY S BT droiRojing) Splibss SBahiE, duging the
traabyidni dicinfermpdidte i(fll) watro REXHa(higsAltéroativelgntedorotieting groups
may be removed after treatment of (l1l) with (Il) using the standard deprotection
conditions described above.

In one variation of Scheme 1, compounds of formula (lll) in which Z is halogen,
such as F, Cl, Br and | and Y=C, may be synthesised according to Scheme 4
below. R' to R%, R® and Y are as defined in formula (I) unless otherwise stated,
R*is Cq.salkyl, M represents B(OH), or B(OR)z; and mis 0, 1 or 2.

Scheme 4
R3
R® 5
RS / \ AN R
= RY(0),8 M | P
I —Y > I AN N
Cl N
(XII) 4 =Y
R(0) S
(XI1I) O (XI)
Oxidation
eg: mCPBA
R3
5
e
_ -
| N N z
4 Al

()
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In all alternatives descri bed herei nabove in relation
to Scheme 3 for the conversion of (IX) to (Il11),

wo 20mvaleonf the protecting groups can be achi eREHEP2003/011065
using a source of fluoride, such as tetrabutyl anmoni um
fluoride (TBAF), in a WD 2004/ 024691 PCT/ EP2003/ 011065
27 suitable organic solvent g8ch as THF, at a
tenperature between anbient and reflux. Conversion of
the internediates of fornmula (111) to conpounds of

ﬁé?ém’\batd IScHeme decaapband@s oisf&mﬁﬁil (Rep fry behesmverted to

ik e S e s e
sdurdengsuicheas rpmﬂaﬂmmméﬂrakistabhemlphomhlm é2d(PPhk s ool Rdo(dba);
14 o OBROHE BB bR BB Rogating. apd. a base,
sdah | asy sodlim toashenatar pofassmmrpm@paa@ or Inotasgiym fraotiqe, in a
sblveht heéé‘aé hyby toidb‘?lep eﬁt\'/vﬁﬁérﬂf r%ﬂﬁ)x EmanBemix or 1,4-

rermve after treatnent of ) wwth (I1) u3| ng the
digx@Rdar d deprotection 10 condltl ons descri bed above.

In one variation of Schene 1, conpounds of fornula
C(drivb)uénlﬂyV\ﬁ‘théhoZldiaﬁohabh@ﬁm in Sotlenss &, isClcard aod Using 3-

BB, 98 PR AR T, v
didhlorometbanet drechicsefosmatarda nivtuire @fl a6ahkyrinated solvent and
agﬁEB% %QH W%@@tggf\l% 26% Q‘Id@#io“]is gerfﬁl)m\?é_é \?t between

0°Ga@and snpient fgmperatune. |) (XI) Oxidation eg: nCPBA R3

Alternatively, the oxidation shown in Scheme 4 may be conveniently carried out
in a two-step process, treating compounds of formula (XI) (m = 0) firstly with
oxone, and secondly with mCPBA in a chlorinated solvent, such as
dichloromethane or chloroform, or a mixture of a chlorinated solvent and
aqueous sodium bicarbonate (NaHCO3). The oxidation is performed at between
0°C and ambient temperature.

The transformation of (X) to the intermediate (lll) may conveniently be achieved
via treatment of (X) with a phosphorous halide species (e.g. phosphorous (V)
chloride) in a solvent, such as a phosphorous oxyhalide (e.g. phosphorous
oxychloride), and at between ambient and elevated temperature (e.g. elevated
temperature).

Pyridines of formula (XllI) are either known compounds or, when R? is Cyalkyl
substituted by one to five fluorine atoms, may be prepared from 2-
chloroisonicotinic acid by standard transformations. For example, when R% is
CHoF or CHF,, this can be conveniently achieved by reduction of 2-
chloroisonicotinic acid using borane followed by fluorination of the resulting
alcohol using a suitable reagent such as DAST, or oxidation of the alcohol,
followed by fluorination of the resulting aldehyde with a suitable reagent such as
DAST.

It will be appreciated by those skilled in the art that certain of the procedures
described in Schemes 1 to 4 for the preparation of compounds of the formula (1)



10

15

20

25

30

RRRR SI \ N\ \ AN ZR4 I I_ YO Y O2S R402S
(X) (I1'l) WO 2004/024691 PCT/ EP2003/ 011065 28
woredogie46ny t o Schene 4, conpounds of fornula (MT/EP2008§11065

be converted to conpounds of fornmula (XI) via a

Suzuki coupling reaction enploying.a palladi um

source, such as palladium tepgaki stri phenyl phosphi ne

Pd( PPh3) 4, or Pd2(dba)3 and a ligand, such as

tri phenyl phosphine or tri(tertbutyl)phosphine, and a

oPapfernfeditiel AfereRyimay Cr@dtb%atapvnwélsw Wwhidh sk eossible

B otassiumfluoride,” in a ent such as a water/
SHBPYIERBYSY x, a wat er/di met hoxyet hane mix or 1, 4-

di oxan. Conveni ently, the oxidation shown in Schene 4

i willdse furttbraagpresiategl By thdseosidifest imxihleeat that ihoiay be necessary

6 %ﬁ&%@t tﬁ%‘tn%ngmrr%%'tlﬁﬁé 89§a%e\éefﬂt80r§éfﬁ9? 950 41& a different order

fiom dhatrdasedbed) oreier madiy @qa@fuaosaaaf the warc%fpﬂﬁﬁmr@, to provide
thdBESHEER cortipBuRdiof frhRila (1. performed at between 0C

and anbi ent tenperature. Alternatively, the oxidation

EwilBe haop Rty Taseosking e ch Giminat groraguiiesol fefnuia ()
ntay be Preparesit by intercbnverSionx atising ntheresampbynds ofhformula (1) as
oot SR KPS uch B alatpgs gpre, ell known to
tidseoskilad da thelartand atd d%s@nbedsngnanmmtmdﬁad yganie chemistry
téh'eHS%h asThRd\%déatm hig @ﬁéﬁnwt.ge%fueﬁytmﬁdh frth edition

nt, tenperatur tran

(YWleyi ﬂ?@?héapcarp@ratﬁd 1*)erﬁ@y ¥ GRtEEARGt IFF r'kf%%aM?eG%@pounds of
f&%maa(l)t veakeTRR! @f C(alkyi O zalwheapmuwdswajnedm flve fluorine

L6, TS oaliafit Romuevorsiad e RuCe i, G B s Boioaly,
A(CR®R’), (with the proviso that n is not zero) or B(CR®R"), may be prepared by
alkylating the corresponding compound of formula (I) wherein R'is H.

Acylation of compounds of formula (I) wherein R* is NHa, to provide compounds
of formula (1) wherein R* is R®CONH, may be carried out by conventional means,
for example by employing conventional acylating agents such as those
described in ‘Advanced Organic Chemistry’, pp 417-424, incorporated herein by
reference.

As will be appreciated by those skilled in the art it may be necessary or desirable
at any stage in the synthesis of compounds of formula (I) to protect one or more
sensitive groups in the molecule so as to prevent undesirable side reactions.
The protecting groups used in the preparation of compounds of formula (1) may
be used in conventional manner. See, for example, those described in
‘Protective Groups in Organic Synthesis’ by Theodora W. Greene and Peter G.
M. Wuts, third edition, (Wiley, 1999), incorporated herein by reference, which
also describes methods for the removal of such groups.

Amines and alcohols of formula (Il) are either known compounds or may be
prepared by literature methods, such as those described in ‘Comprehensive
Organic Transformations: a guide to functional group preparations’ by Richard
Larock (VCH, 1989), incorporated herein by reference.
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oxychl oride), and at between anbi ent and el evated
tenperature (e.g. elevated tenperature). Pyridines of
w0 oooat49( Xl 11) are either known conpounds or, PQUTEP20RB011065

is Cl_2alkyl 25 substituted by one to five fluorine
atons, may be prepared from 2- chloroisonicotinic acid

by standard transformations.30or exanple, when R3 is

CH2F or CHF2, this can be conveniently achieved by
reduction of 2- chloroisonicotinic acid using borane

BERLOMWRES BY R4 (T tér@nelﬂfertlmevrfrﬁé@hﬁpbl]@ds ar sadpbe prepared

a suitable X|dt|o
by HeeTa1 B8 rBethoss. %ren %ﬁghaﬁgewﬁ)@ﬂ%ﬁ R4 8 hAnfcancer
Dr@% 1@&9/%?7@ 1_8|9|6eﬂyﬁ65$4 incoeparatedahémin dggefitresoeh \dhere Y = N,
3 . W
e g rmtlip KD TP 86 BEtRD S8 R Y elIRG S B rlq 2byrirtecSnbonitrle
withleesuitable nuclgophbite, isheh msesaliuminpethanebit@i®unds of t he
formula (1) WD 2004/ 024691 PCT/ EP2003/ 011065 29 or
'[S{;U‘?l%gﬁﬁét%ﬁe%@@ oFf %r?nd@)(VﬂWaré’%ltﬁép kh@@ﬁ'd@nﬁpbl,ﬁrmeorofnay be

0ssi b subst e
PrasrGs it araya Rhod, e dhehdesiioath by T+ Kigaygt af in
TenensaINY20000 5626441 dritorpbeated deséinrbyatiferescelescri bed
|n Schenes 1 to 4 in a different order 5 fromthat

CEFEHL iptuppias” apReHeY, AEe ard WP colritbunds) apd i is to be

uﬁdemtm@d (that allt nawell urﬁenae:ba@e heeain bfprmh&sﬂwegkasreas of the
réhetrﬁ‘?n\?rglohha@o B'Elﬁél@%f@rfmlflgér(m)aar{d IV?}W Keg lntermedlates

prepare |nte onver si utilisin er conpounds

apgl rfserqrvenba (qa)‘ﬂ%ar %ﬁpeew‘é)f&@soree%ﬁftla ™

i nterconversions, such as al kylations, are well known
Gdhvéﬁlefnlﬂsis@ompbhhwof the Imveativn and isolatedefotdowimgdwork-up in the

fer nb‘éejdfard °rgaW@%ﬁhéXnyJe%&sri@gmh o?(fbn slelts of the

cemptauods o(fwe myenti@omay bmpmn@meuemgmnéentlwl means.
reference. For exanple, conpounds of formula (1)

S}Q%\%{tlé%/ Ze.ﬁ% hga reftds)O6¢ g%m&hnaaeﬁ%b lﬁU&Sﬂdﬁ Hia@ldbéwor@rﬁ@i during

rine” ato C3 6al k
ol eI RAFRHTES! QRFIE) the pTameT Ui PRSI | 1
A(CR6R7)" (with the proviso that n is not zero) or
T%Gﬁﬁﬁﬁ‘)edlatés abd Waﬁmﬂesméi)follcad/ Kiykasiethetiheention but do not

I&E{;{hgﬁ e m%g SA@E ri'u t:u%s%r% iH"E@ r %"ilfba%rb&a%graphy
réfidPs ta eltrpero‘lashe:odwnp @bmj’gatogfaphyr m;mfrqqo) using Bivtagesolumn
chrorRASEbhy B tRRy LB S PAsPEXF LRSI hrBRRESgraphy,
using Varian Mega Bond Elut (Si) cartridges (Anachem) under 15mmHg. Thin
layer chromatography (Tlc) was carried out on silica plates. Nuclear magnetic
resonance (NMR) spectra were recorded using a Bruker DPX400 spectrometer.
Analytical HPLC was conducted on a Supelcosil LCABZ+PLUS column (3.3 cm
X 4.6 mm ID) eluting with 0.1% HCO2H and 0.01 M ammonium acetate in water
(solvent A), and 0.05% HCO2H 5% water in acetonitrile (solvent B), using the
following elution gradient 0-0.7 minutes 0%B, 0.7-4.2 minutes linear gradient to
100%B, 4.2-5.3 minutes 0%B, 5.3-5.5 minutes 0%B at a flow rate of 3
ml/minutes. The mass spectra (MS) were recorded on a Waters ZQ mass
spectrometer using electrospray positive [(ES+ve to give MH+ and M(NH4)+
molecular ions] or electrospray negative [(ES-ve to give (M-H)-- molecular ion]
modes. Mass-directed preparative HPLC was conducted on a Supelco ABZ+
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for exanple by enpl oying conventional acylating agents
such as those 20 described in ~Advanced O ganic
wWEh@niostery' , pp 417-424, incorporated herei n bRCT/EP2003/011065

reference. As will be appreciated by those skilled in

the art it may be necessary or desirable at any stage

in the synthesis of conpoundsiof formula (1) to

protect one or nore sensitive groups in the nolecul e

so as to prevent undesirable side reactions. 25 The

S B B Aot A),
580,03 ERat b et Bredeise (palven BBy riag ire Blowing 10-

nidgensutich §rgitarits abyovdiresiosthelyC idtentian imé! 1G-2neins,nd-

D 2% lnon g BB 6 B, stk pYe-4 Ui 30-80%8; 3.5
Sdesios| 590 hdusmass sphetra ¢MS) avereﬂ"e@Qr@lﬁ_dg}rb@b@grogmss ZMD
m%@srhg)%c Mé@@&ﬁ%gle%g?gggy;aﬁtye; q(Eswe & GBMKRMY

cO unds or nay Tteraturé neth i
MUDEH & anolRgder hster plegirospragdiasiadive H&Sree ?Qﬂyﬁr{wg-ﬁl)--
moI8ERAPORRricRIRS: Infadiitiictetd hoks ivekap dlefisedUpe following

eparati ons' b i chard . Lar,Ac 198 )
P iasinsata ysetiele: iptbus SPRCS- WY sRYinoge: and THF,
tdRaHYIdR200.011065 30 Benzonitriles of fornula (V)
are either known conpounds or may be prepared by
““khﬁéﬁgg%$ nmet hods, such as that described by G

al in Anti-Cancer  Drug Design 1996, 11

49dsthvi-6c4r(mathyltriopbenylih2Ryridongr ence. Where Y = N
nitriles of formula (VI) may be obtained by treating
5- brono- 2-pyri di necarbonitrile 5|with a suitable
nucl eophil e, such as sodi um net hapet hi ol at e.
a, (3-Unsaturated acids of fornmufa TM 1) are either
known compounds or may be prepdred py literature
nmet hods, such as that desciihed by-CSKuroda et a/ in
Tetrahedron 2000, 56, 64 ncor por at ed herein by
reference. Certain internRediates descri bed above are
novel conpounds, an¥eSt is~to be 10 understood that
all novel internediates herein formfurther aspects of

'ﬁgﬂ% ?ﬁr &:ﬂ%@;%ﬁ@@p%gﬁ%&%@m&ef pmﬂ %? 4 12\ solution in

/]

at'es re

heatanefTiHEretaypbenzane. tthamoheire AHH KG@RLI G —78°C and under an
aﬁp}és@mé%néwfrﬁ_@gm@@age&fdrhrsnwgévtsrrggllﬁbégbﬁ g;rgéﬂ’@'t-ecbutenoic
ap?%&ﬁ&o@%’ﬁ%) m/pf&@é%&ab?-eo‘éhfdif??%l‘?”sﬁ’ra?swa'?“‘?%é" ¢ for 30
neiadReundgteptodling ionvesPG, ensalatioh ef gi-epethgithiofhengonitrile (7.45g,
0‘?8@%8[}ti'n°ﬁ“ﬁ'|: (gao?ﬂ:c’) was added dropwise. Upon complete addition, the
reaction was warmed to room temperature and stirred for 3 hours. Water
(150mL) and ethyl acetate (100mL) were added to the reaction mixture and the
resulting precipitate filtered, washed with ethyl acetate and dried to give the fitle
compound (4.96g, 43%) LC retention time 2.75mins, MS m/z 232 (MH™).

Intermediate 2
4-Methyl-6-[4-(methylsulfonyl)phenyl]-2-pyridone
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Sol vates (e.g. hydrates) of a conpound of the

i nvention may be formed during the work-up procedure
wo@booannieof the af orenmenti oned process steps. TPEI/EP2003/011065

I nternmedi ates and Exanples that followillustrate the

invention but do not |imt the invention in any way.

Al tenperatures are in C. Sgpica chromatography 20

refers to either flash colum chromatography perforned

usi ng Bi ot age col um chromat ography cartri dges or

Solid Phase Extraction (SPE) chronpt ography, using

Varian Mega Bond Elut (Si) cartridges (Anachen) under

15mtHg. Thin |ayer chromat ograp Ic) was carried

out on silica plates. Nucl ear ndg resonance

(NMR) spectra were recordedusine 9\ er DPX400

spectroneter. 25 Anal ytigp Ve

Supel cosi | LCABZ+PLUS\coly 3.3 cm x 4.6 mMm | D)

eluting with 0.1 % H and 0.01 M amoni um acet at e

in water (solvent™&) “and 0.05% HCORH 5% wat er in

acetonitrile (solvent B), using the foll owing elution

radient 0-0.7 mi nutes 0%B, 2 mnutes |inear
Tgraaétl@ﬂd rpigture g dggermegiaie 4 Q$r7r91t16630'@ Lf ) & methanol (150mL) at

0PC NWhE Sadidd @brtﬁ)nﬁ/dlﬁw a dueperhsidn 36F (lebmaTMJt(EQ 5gThes. Ommol) in

B0 UL AT AR s R
161 Weurst+ Tahed thhhldc)Hwaaotheﬂ in oregiooan@ | thet rasgiingy residue
paﬁgﬁhb&%ﬁét&vggn s%tl%rgg&i ’c’tgué(l)\ﬁé"?sodluﬁgkg%%(ﬁ{atéﬁgk and chloroform

arati ve
(20Gsbk| ans Amparaied20 Ehoza@@qom*ﬁwzm duntbes e@@cted with

cﬁEJltrgf'roﬂng g?@?@@hﬁ;ﬁﬁﬂ He o&ﬁbrn@ﬂtﬁ&éﬁ@rc%)&é}s \szlae;r%’?dr@%rrelr Bodium
ve ) )
silfaieo fBrad ang <o Genfatn (o, gy ne-al¢ SOMARRG (200, 76%) LC

réticRtide tieleu2.20mins, MIS enz26Ac@HYi ng to the LC retention
time: 1.5-2.2mns, 0- 309B; 2.0-2.8m ns, 5-30%B;
éeg gi!'& gs, 15-559%8; 2.8-4.0mns, 30-809%8; 3.8 5
0 90%3 The mass spectra (MS) were recorded
thvioeld e(matRylsn )k dipidingrdttaiugremethanesulfonate
eI ectrospray posrtlve [ (ES+ve to give M+ and M NH4) +
nol ecul ar ions] or electrospray|negative [(ES-ve to
give (MH)-- nolecular ion] nodg¢s. In addition to
those already defined, the fofTownng abbreviations
are used: Me, nethyl; NI\/P N- |mst yI pyrrolidinone;
and THF, 10 tetrahydro
4- Met hyl -6-f4-(met(51ylt
\

ohRe

To a stirred solution of intermediate 2 (3.20g, 12.2mmol) in pyridine (150mL) at
0°C and under an atmosphere of nitrogen was added dropwise
trifluoromethanesulfonic anhydride (2.46mL, 14.6mmol). After stirring for 1hr at
0°C, the pyridine was removed in vacuo and the residue partitioned between
water (200mL) and dichloromethane (200mL). The layers were separated and
the aqueous phase further extracted with dichloromethane (3 x 100mL). The
combined organic layers were dried over sodium sulfate, filtered and
concentrated in vacuo to give the title compound (4.27g, 89%) LC retention time
3.48mins, MS m/z 396 (MH").
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AN O MeS To a stirred solution of lithium
di i sopropyl am de (50nL of a 2M solution in 15
wheptasdTHF et hyl benzene, 0.1nol) in THF (50Pd)/ER2003/011065
-78C and under an atnosphere of nitrogen was added
dropwi se a solution of 3-nethyl-2-butenoic acid (5g,
0.05npl ) in THF (50nL). The ggaction was warned to 0OC
for 30 mnutes. After cooling to -78C, a solution of
4- (et hyl t hi o) benzonitrile (7.45g, 0.05nmol) in THF
Hpie 1was added dropwi se. Upon conpl ete addition, the
per.at ur.e and stlrred
) : : \ I 20 lpvridine z
vvere added to the reactlon mxture and the resultlng
precipitate filtered, washed wth ethyl acetate and
dried to give the title conpg d (4.96g, 43% LC
retention time 2.75m ns,

PCT/ EP2003/ 0110650 32 H O~ H3C \0 To a stirred
m xt ure of |nterrre at~e 3.7q, 16|"b”rm)l) i n met hanol
(150n) at ded portionw se a suspension of
OxoneTM ( 29. Sg, % ) in water (100m). The
reaction was warned to roomtenperature and stirred

A BB oS, o ARG BR8P o1, (B Rt Go R hiamine
(@t@medh%mﬁmlhm NMEa(Zmdn)aweﬁ bepteshat T40°6r for ddrhoyrsodramoval of
?%ﬁ@é’rﬁ(l g’&%umTrI?en%‘?ngQgsa cﬁﬁﬁfnﬂ\ﬁ@@oﬁ Wt @fcaeéhh?fﬁé@)@)raphy,

orm I ne n
qlt&gr@r\gltm gragisnd @F yelohexane o eﬂm @sta@?e,fsla\feetf@dgfﬁ%eompound

TPMGETLCaRed 450 10 sttyt AcethicdyelshaxanshMS 820881 (V6Y).
(LC @10 retintlon tIm)é, 2.20m nyst %S m? 264 (M—|+)(

nt er,medi ate 3 4- Met hyl - 6-f 4- (net hyl sul fon
Il pyridine-2-trifluoronmethanesul fonate N
2BeasHaxy-4-methyl-6-[4-(methylsulfonyl)phenyllpyridine
Route A

~
Ngie
A
Y
O

H,C”

To a stirred solution of intermediate 2 (24mg, 0.09mmol) in DMF (0.5mL) was
added silver carbonate (28mg, 0.10mmol) followed by benzyl bromide (13pulL,
0.11mmol). The reaction was stirred at room temperature in the dark for 14h
hours before being diluted with diethyl ether (5mL), filtered, washed with water,
dried over sodium sulfate, filtered and concentrated in vacuo to give the title
compound (30mg, 93%) LC retention time 3.54mins, MS m/z 354 (MH™).

Route B

To a stirred suspension of sodium hydride (9mg, 0.22mmol) in DMF (2mL) at
room temperature and under an atmosphere of nitrogen was added benzyl
alcohol (0.02mL, 0.19mmol). After stirring for 1 hour, the reaction mixture was
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O- S H3C- OTo a stirred solution of internediate 2
(3.20g, 12.2mmol) in pyridine (150nL) at 15 0OC and

wapaen24m at nosphere of nitrogen was added dr opwi/BR2003/011065

trifluoronmethanesul fonic anhydride (2.46nL, 14.6mmol).
After stirring for 1 hr at 0C, the pyridine was
renmoved in vacuo and the resi3due partitioned between
wat er (200nL) and di chl oronet hane (200nL). The | ayers
were separated and the agueous phase further

a@deaet@tlmérmeaibtéisqbbm@o Uﬂ@hﬂﬂ@l) (a%d&hé@@ﬁéﬂon Frémea%t 250°C

S Wer.e &I r sodiu

B Pt Waps iR oh BRer S50 ine Salve R waR fiPheq,in gaouo and
theeesidt¢ partitivped matWder Vater§BWL ) lsGdr ditkptornethianeg5mL). The

I%teldk; %% Oﬁgyg&e%é gﬁ%%@é %@%Pr% %/\@1%9(9 it &racted with

dichdpwnagibang (2 x-oel hyThescembinest argreigl layergWerRahiad euar
dodiiR sairaE fkeredNcOh&ptlatél i Bsclo ér@ guﬁﬁéd bﬁglllca

Iutlon of er medi at e
fghaR |3éﬁ‘|U&1@9 V‘St?‘(%éf_ad'@sfﬁ rnf;g’ﬁY')aCﬁFﬁ%CY‘gﬁh?X%to give
th@artlé@oﬁtpoll&acrliw Re113 h B seth Rette 4tk : cytlohthens)dl @ estention

eSS, R Bpr [ ot on By st s

cycl ohexane to et hyl acetate, gave the title conpound
lotermediate € RF 0. 45, 1:1 et hyI acet at e: cycl ohexane) Ms

: It y etny
sulfonyl)phenyllpyrldl ne Route AO| hN o\ H3C~\o
To a stirred solution of internedi 2 (24ny,
0.09muol ) in DVF (0.5nL) was

To a mixture of 2-chloro-4-methylpyridine (3g, 23.5mmol), 4-
(methylsulfonyl)phenylboronic acid (5.64g, 28.2mmol), potassium phosphate
(12.0g, 56.4mmol) and DMF (50mL) under an atmosphere of nitrogen was
added palladium tetrakistriphenylphosphine (1.36g, 1.18mmol). After heating at
120°C for 14 hours, the reaction was cooled and the DMF removed in vacuo.
The residue was partitioned between ethyl acetate (100mL) and water (100mL),
separated and the organic layer dried over sodium sulfate and concentrated in
vacuo. Purification by silica chromatography eluting with a gradient of ethyl
acetate in cyclohexane gave the title compound (4.29g, 74%) TLC Rr 0.19 (1:1
ethyl acetate:cyclohexane) LC retention time 2.36mins, MS m/z 248 (MH")

Intermediate 5
2-[4-(methylsulfonyl)phenvll-4-methylpyridine-N-oxide
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added silver carbonate (28ng, 0.10mmol) foll owed by
benzyl brom de (13L, 15 0.11 mmol). The reaction was
waeimnagont roomtenperature in the dark for 1B¢CT/AP2003011065
before being diluted with diethyl ether (5nl),
filtered, washed with water, dried over sodium
sulfate, filtered and concengpsated in vacuo to give
the title conpound (30ng, 93% LC retention tine
3.54mns, M. nmlz 354 (MH). Route B 20 To a stirred
suspensi on of sodi um hydride (9ng, 0.22mmol) in DW
(2mL) at roomtenperature and undej_an at nosphere of
nitrogen was added benzyl al coho 02mL, 0.19mol).
After stirring for 1 hour, the regctign m xture was WO
2004/ 024691 PCT/ EP2003/ 011065 34 ~agded to
i nternedi ate 3 (50ny, 8.13 and|t he reaction
heated at 250C wi th mi\crowave’i rradiation. After
cool i ng, the solvenlﬁgaiége pved in vacuo and the
resi due partitioned n water (5mL) and
di chl oronet hane (5nL). The |ayers were separated and

AsPERBN oo THERBS 215, % hig.. THRE BB Ele T geAlaanes (BL) was

addeée tdr besblatien ofsﬁfbhwmpeﬂtiealzew acidt 61.88g of 57 to 86% grade

BIERY B HRAREE PSP ASE RAPLLIER o 3 rour at i

teroperatwe; rthey ceatiionamast coglege wasked i sgapiensatho umith Tsaturated
aaﬁegugég@ﬁn?’bi%bmdna% %E%&l@ﬂ%b%@&%ﬁﬁé?é&gglbgwtsumfb solution
apd[watepedra @mrfmwmpmm png. q%pﬁmrﬁgﬂd. i ReuR to@ive the title
compouhid ¢3.1a gTQ7%2m0<fétéﬁtlcﬂ‘f tidreChDOming} MS iy [28vr (MHi e
(39, 23.5nmmol) (et hyl sul f onyl ) phenyl boroni c acid
I 5.64 2§ 2mmol ), potassi um phosphate 15 (12.0g,

and DVF (50nL) under an at nosphere of
2n®hloagénmﬂtwl -Bdddhathylsalthnyhphenyllpyridine
t et raki stri phenyl phosphi ne (1.36g,|1.18mmmpl). After
heating at 120C for 14 hours, the|/reaction was cool ed
and the DVF renoved in vacuo. The si due was
partitioned between ethyl acetaté (1Q0mL) and water
(100n.), ~

S
-~
H,C \\O

A mixture of intermediate 5 (3.11g, 11.8mmol) and phosphorus oxychloride
(10mL) was heated at 100°C for 14 hours. After cooling, the reaction was
quenched with saturated aqueous sodium bicarbonate solution, with cooling,
extracted with dichloromethane and the combined organic extracts dried over
sodium sulfate and concentrated in vacuo. Purification by silica chromatography
eluting with a gradient of ethyl acetate in cyclohexane gave the title compound
(1.91g, 58%) TLC Rr 0.35 (1:1 ethyl acetate:cyclohexane) LC retention time
3.13mins, MS m/z 282 (MH"™)

Example 3
N-Benzyl-N-methyl-4-methyl-6-[4-(methylsulfonyl)phenylipyridine-2-amine
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separated and the organic |ayer dried over sodium
sul fate and concentrated in 20 vacuo. Purification by

W@ 2dono2d6ghr omat ogr aphy eluting with a gradi ent POf/ER100$/011065

acetate in cycl ohexane gave the title conmpound (4. 29q,
74% TLC RF 0.19 (1:1 ethyl acetate:cycl ohexane) LC
retention tine 2.36nns, M5 @6z 248 (M)

Internediate 5

2-[ 4- (et hyl sul fonyl phenyl ] - 4- et hyl pyri di ne- N- oxi de
WD 2004/ 024691 PCT/ EP2003/011065 35 N+ H3C~ 0 A
solution of internediate 4 (30 12. 2mmol ) in

di chl oronmet hane (5nL) was & hto a solution of

3-chl oroperbenzoic acid (7.3 57 to 86% grade
material) in dichloronrethar at~refRyx. After
stirring for 3 heurs t enger at he
reacti on was coolwd stved sequent'i al

saturated aq uss§od|un1b|carbonate solutlon

sat urat ed aquedus sodlun1sulf|te solution and water,
dri ed over sodium sulfate and concentrated I n vacuo to

FOAGOER g BN et s AL UBRb e (ome,

Ozﬂwmmm)o i- MRy (C. énﬂ.z), waet hebtedl fabn?ﬁ@‘@em Itlhepymmowave for

3 Tte@‘ Ifi rgno§al ﬁﬁﬁg E(La?o&pﬁé?%%tnmb‘es%'ﬁﬁddl.?qg m{? n by silica
_MA é@hmelmmmm ajgraﬁ@@it of oxe exab@lto rehylt metate gave

the didle icomptRmd (GHRY) LTS Ebtshiidh HRAEW.62Rths2 IS pyS %Vd(MH“)
bi carbonate solution, with cooling, 15 extracted with

@I chllgrggrret hane and the combi ned or gani c extracts
r sodiumsul fate and concentrated i n vacuo.
I‘Pﬂmm'etlm-nbhp\b“azeli-44vt)me¢lhwlbm<etbvb©lﬁ4' eluting with a
[ : ] cyclohexane gave the
SiorRoRERY &2 €TLC RF 0.35 (1:1 et hyl
acet at e: cycl ohexane) LC retent|on tinme 3.13mns, M
mz 282 (M+) 20 Exanple 3

MeO_S \

A stirred solution of intermediate 3 (1.25g, 3.15mmol) and (1-methyl-1H-pyrazol-
4-yl)methylamine (0.70g, 6.30mmol) in NMP (10mL) was heated at 180°C for 14
hours, cooled, and loaded evenly onto 5 methanol-conditioned 10g Varian bond-
elut SCX-2 cartridge. The cartridges were washed with methanol (2 x 40mL
each) followed by a solution of 9:1 methanol/concentrated ammonium hydroxide
(2 x 40mL each). The ammoniacal fractions were concentrated and purified by
silica chromatography eluting with a gradient of cyclohexane to ethyl acetate to
give the title compound (780mg) LC retention time 2.32mins, MS m/z 357 (MH™);
'H-NMR (CDCl3) 5 2.23 (3H, s), 3.09 (3H, s), 3.88 (3H, s), 4.47 (2H, d, J = 6Hz),
4.68 (1H, br), 6.28 (1H, s), 6.99 (1H, s), 7.36 (1H, s), 7.50 (1H, s), 8.00 (2H, d, J
= 9Hz), 8.19 (2H, d, J = 9Hz).
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N- Benzyl - N- et hyl - 4- et hyl - 6- f 4- (et hyl sul f onyl
phenyl | pyri di ne-2-am ne WO 2004/ 024691

wWEMDABRRGBO03/ 011065 36 S : O N ( I\ H3C \\P@&I/EP2003/011065

solution of internediate 6 (10ng, 0.04mmvl) and
N- et hyl benzyl am ne (20ng, 0.218mol) in NWP (0.5nl)
was heated at 250C in the m g7owave for | Om nutes.
Renoval of the solvent (vacuum centrifuge) and
purification by silica 5 chromatography, eluting with
ﬁE@Hﬁ‘ﬂV—ﬁﬂ,@,&frie?z)b%-gfl@@élaeh@@_t hyl acetate, gave the
It é conpoun ng retention tinme 3.62mns, M
mz 367 (MH). Exanple 8% N-f(1-nethyl -
H pyrazol - 4-yl ) met hyl | - 4- ngt hyl N6 f4-
(nethylsulfonyl)phenyllp anine NHN\V\ N
10 M2S A stirred solut n o ernediate 3 (1. 25q,
3.15mml ) and (1-nethyl-1 FLp | - 4-yl)met hyl am ne
(0.70g, 6.30mml) in NWP ( ) mas heated at 180C for
14 hours, cool ed, and | oaded evenly onto 5

Tﬂftﬁaﬁahtléﬁnaft1iéﬂ%iﬂ-1l-ﬂ@ AL LIE IS 99 elmﬂo.%@?} %nd N,N,N’,N'-
The ,cartri S wer

trid
Sl S hyRBs R he s, TP SBB L TS dded n-
oty aiurh /(6 Omt coft 4 At solotion inThbyaties i0dtOmOB. xA#émdtirring for 2

R PE R AR A5RY WA SHHE TGRSR BB o room

tgmperainte afd stined fierxbhbours kefbrd being paueed mto gatusatedeaqueous

S Seopplel (HEGH KRLE" R S gt i
dighprogyet gn@g’(.%()gq S0gl) and Ahe2¢pmiineg erggﬂg}s dried pveg sodium
dulfatd, fitered Bnddntehiratdd tcﬁ N8 thd dde §dmi6uﬁ@ (&31244 which also

Gajfed Jpfdadiba i oatsa e R sobad et = 7h)

4 6E(2H) g, ]7I-H-t)182134(1ﬂ—r |sz),z1:ﬂ.é4 %s,cepal dehyde

1-Ethyl-1H-1,2,4-triazole-5-carbaldehyde oxime

A mixture of crude 1-ethyl-1H-1,24-triazole-5-carbaldehyde (17.79),
hydroxylamine hydrochloride (12.7g, 0.182mol), sodium bicarbonate (15.3g,
0.182mol) and ethanol (60mL) was heated at reflux for 3 hours. After cooling,
the reaction was filtered and the filtrate concentrated in vacuo. The resulting
residue was crystallised from ethanol to give the title compound (6.17g) 'H-NMR
(de-DMSO) 5 1.32 (3H, t, J = 7THz), 4.41 (2H, q, J = 7THZz), 8.02 (1H, s), 8.25 (1H,
s), 12.70 (1H, s)

(1-Ethyl-1H-1,2 4-triazol-5-yl)methylammonium acetate
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ON HNN To a solution of 1 -ethyl- 1 H 1,
2,4-triazole (9.9g, 0.10nmol) and NN, N , N -
wao edonazasbhyl et hyl enedi ami ne (15nL) in THE ( 60nRQT/BP2003/011065
-78C was added n 5 butyllithium (64nL of a 1.6M
solution in hexanes, 0.10nol). After stirring for 2
hours, DMF (8.7nL, 0.11 nol)3gas added, the reaction
allowed to warmto room tenperature and stirred for
14 hours before being poured into_saturated aqueous
sodi um bi car bonat e sol bitNon (300MPAC The ni xture was
extracted with dichlorongth (3 x 150nmL) and the
conbi ned organi cs dried over”sogi um 10 sul fate,
filtered and concentrated toygiye the title conpound
(>12g) which also contained unreacted starting
material 1HNWR (CDCI3) 6 1.48 (3H, t, J = 7Hz), 4.63
(2H, g, 7Hz), 8.03 (1 H, s), 10.04 (s, 1 H. 1-Ethyl-1
Adndix@urd-dfr 1-atiol-d+51 2ad-hiddabddrpesarbaidebydei@ximne NG 7g,/ 44mmol),

. f yded
W nrla Rl b a2 o cHfn (2.96) apfic g (j25mL) and sthanol
(mg@mbiwe&m siired) dinglen| &t ialmosnieregof bydemen) jor sbdaws. The
rﬁé@tﬁfrp‘?ﬁ‘iﬁﬁﬁe(%s?’ﬂltere@- E3dmebncantrhted handlacli60td-)givésthe title

oBmangr e HHMR de RN ORS 1154 FiHice Sconbin |8 dar &), 3.89

(ZACHN; 4 g2t gy U= Nigz), 7¢80 (4, s)as crystal lised from
et hanol to give the title compound (6.17g) 1H NVR 20
- DVBQ) 6 1.32 (3H, t, J =7H), 4.41 (2H q, J =
—6.02 (1 H s), 825 (1 H s), 12.70 (1 H, s)
N-I(1 Fethylr 1H-1E2 4 -tazol+5- hyil-4rimethylI{4rmmoni um acet at e
(AR RABRI FIFTHERROD3ARA 0605 38 HRN HOre NN A

, 4-triazol e-5-car bal dehyde

oxime (6.17g, 44mmol),

S
= N
NT NN
Hoo T )
MeO,S ~ N

Portions of (1-ethyl-1H-1,2,4-triazol-5-yl)methylammonium  acetate are
conveniently converted to the free base (1-ethyl-1H-1,2,4-triazol-5-
yl)methylamine by filtering a solution in methanol through an appropriate
methanol-conditioned Varian bond-elut aminopropyl cartridge and concentrating
the filtrate. A stirred solution of the free base (50mg, 0.40mmol) and
intermediate 3 (63mg, 0.16mmol) in NMP (5mL) was heated at 180°C for 14
hours, cooled, and loaded onto a methanol-conditioned 10g Varian bond-elut
SCX-2 cartridge. The cartridges were washed with methanol (2 x 40mL)
followed by a solution of 9:1 methanol/concentrated ammonium hydroxide (2 x
40mL). The ammoniacal fractions were concentrated and purified by mass-
directed preparative HPLC to give the title compound (5mg) LC retention time
2.61mins, MS m/z 372 (MH*); '"H-NMR (CDCl3) § 1.42 (3H, t, J = 7Hz), 2.32 (3H,
s), 3.10 (3H, s), 4.27 (2H, q, J = 7THz), 4.84 (2H, d, J = 6Hz), 5.17 (1H, t, J =
6Hz), 6.40 (1H, s), 7.00 (1H, s), 7.85 (1H, s), 8.00 (2H, d, J = 9Hz), 8.13 (2H, d,
J = 9Hz).
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10% pal | adi um hydr oxi de on carbon (2.9g) acetic acid
(125n.) and ethanol (125nL) were stirred under an

waremespfeer e of hydrogen for 14 hours. The 5 reRCI/EP2903/011065

m xture was filtered and concentrated in vacuo to give

the title conpound (7.7g9) 1H NWVR (d6-DVSO 6 1.32

(3H, t, J = 7Hz), 1.89 (3H, 8h, 3.89 (2H, br), 4.17

(2H, q, J = 7THz), 7.80 (1 H, s). Exanple 234

N-f (1-ethyl -

I%—_{-re;lmgdét i azol -5-yl ) et hyl | - 4-met hyl - 6-14- 10
fonyl)phenyl ] pyridine-2-amne hN. HN MO2S

2-[4r(médhyithiejohieayijs-(tatlugramethyl)-pyridine

H1,2,4-triazol - 5y|)mathy|ammn|u cetate are

conveniently converted to the freease (1-ethyl-
H 1, 2,4-triazol-5- yl)nmethylamne by filtering a
solution in nethanol through an af priate 15

met hanol - condi ti oned Vari an bond el ut|| am nopr opyl
cartridge and concentratine Ntrate. A stirred
solution of the free base , 0.40nmmmol ) and

i nternedi ate 3 (63ny, Gapt) in NWP (5nL) was
heated at 180C for 1Me$lours cool ed, and | oaded onto
a met hanol - condi ti oned 10g Vari an bond-elut SCX-2

TR “niP\ngéebe? Qaétﬂéﬂodﬂgﬁnf|\ﬁﬁfcﬁnéﬁﬁ§g§;¢ndfihéh(f@baanelﬂ%l) 4-

W@ttm&wdﬂ)pbgmbﬂw aaiddertdie Ol Hpah.okMrayepus sagim)carbonate
(TEemRMEREI *galinidtA6%yeiNsnd\§REOBRN Celder AiredtrBdshbhere of nitrogen

B 'aiddeﬁ%e%yaaﬁﬁ‘@uaf ) eRBRERBIIBH" (3780, Fafiid and the

rédctidnzh&atad @viep?C 'for NVRoUISDABr ®aling and3édncentration in vacuo,
t@{ﬁ}smﬁe gzﬁa{ gg:mtlgﬁlag b%t@%gé %’lgylsﬁf ai‘tea%b?rﬁj dhd Yater (400mL)
agez§epasated. ('ﬁhmaqggeousrla(y@r (/v_asqurtbpr extr@@eq with ety] acetate (2 x
1%88@7)8%@69% F?éT ] El%ﬂ)orgﬁmé?ra e7f'§| wé’re dr]eq r?g/g?-)s?dml sulfate and
SSnpROlHERHy vERe) BIGAYPT THope erhasbP LBt Ge) COpel glutias with a
dedienNoVesthyl acetate in cyclohexane gave the title compound (29.4g) LC
retention time 3.62mins, MS m/z 269 (MH™).

Intermediate 8
2-[4-(methylsulfony)phenvyil-4-(trifluoromethyl)-pyridine

CF,

=

N
N

MeO,S

To a stirred suspension of intermediate 7 (29.4g, 0.11mol) in methanol (400mL)
at 0°C was added portionwise a suspension of Oxone™ (134g) in water
(200mL). The reaction was warmed to room temperature and stirred for 14
hours. The methanol was removed in vacuo and the residue diluted with
saturated aqueous sodium bicarbonate (2L) and extracted with ethyl acetate (3 x
1L). The combined organic layers were dried over sodium sulfate and
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To a mxture of 2-chloro-4-(trifluoromethyl)pyridine
(19.99g, 0.11 nol), 4- 5 (nethylthio)phenyl boronic acid
W@ 204021690. 13nol ), 1M aqueous sodi um car bonat eP¢1/BP29LY/011065
and 1, 2-di net hoxyet hane (270nL) under an at nosphere of

nitrogen was added pal | adi um
tetraki stri phenyl phosphi ne (3078g, 3.3mmol) and the
reacti on heated at 100C for 14 hours. After cooling
and concentration in vacuo, the residue was

coAtntrategH RRLWEBNGIeE M tiBE LomSoumP iy, ;NGeMBNAIC retention
‘F{fﬁogg?b) N&?pﬁh%péew%t ed. The aqueous | ayer was

t F 2306dMid9h et hyl acetate (2 x 150mL) and

the conbined organic |ayers were dried over sodium
listetrhatliatea®d concentrated in vacuo. Filtration through

Zé'?ﬁ%?()'grf' ¥ drS e 6 2RISR Vi, RiRd! ent of

ound
(29.4g) LC retention tine 3.62m nge MS mz 269 (Mt).
15 Internediate 8 8
2-[4-(nethy|squonyI)phenyI]-4-(L,' | uor onet hyl ) - pyrid
ine CF3 N MO2S To a stirred Busp@nsi on of
intermediate 7 (29.4g, 0.11 nol)iJdn met hanol (400nl)
at 0C was added porti onw ¢ usplEnsi o@l of OxoneTM
(134g) in water 20 (200 e reaction was warnmed to
roomtenperature qu% LlR: or 14 hours. The

met hanol was renoved 1?2n vacuo and the residue dil uted
with saturated aqueous sodi um bi carbonate (2L) and

ToXA ISR df inforfidtiated® §32, 0.4 860hol) inldichidRsm&®EREN2E0mL) at
q@g&nlc | aye re dried over, sg?lun1fﬁ%fate nd ,
rebianes asbie oBerHeN72I6a¢1d 46T J6relent ta1&hde gfade material)

i® eve s hﬁndgtbQJ ei\ft‘fﬁgﬁﬁﬁggg; f6B39, hcfhré@ﬁrfeﬂ_mx,Lﬁegreaction
retentign .t nt er i ate ,
WERCEPReD: SIS pinoPishbPagiefal® (2 b HASHET Sllntaty with
saturbtady lagpkeuny | $sodiymi BicaeborEd sdluiidn,5sdteate8 Fqueous sodium

; £t i ate i )
sglmééf:Fg@gﬁgt%ﬂgn‘t’%ﬁfp%%%r?g?tyff'ﬁﬁrg\onﬂmjrgﬁﬁ?ﬂe) (4nfL) and w-ater, dried
over sodium sulfate concentrated in vacuo to give 2-[4-
(methylsulfonyl)phenyl]-4-(trifluoromethyl)-pyridine-N-oxide (37.2g, containing
traces of a tetra-n-butylammonium salt) LC retention time 2.34, MS m/z 318
(MH"). A mixture of this crude material and phosphorus oxychloride (110mL)
was heated at 110°C for 4 hours. After cooling, the majority of the phosphorus
oxychloride was removed in vacuo and the residue neutralised with saturated
aqueous sodium bicarbonate solution (300mL), with cooling. The mixture was
extracted with chloroform and the combined organic extracts dried over sodium
sulfate and concentrated in vacuo. The residue was recrystallised from 2-
propanol to give the title compound (22.0g) LC retention time 3.23 min, MS m/z
336/338 (MH").
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refl ux was added 3-chl oroperbenzoic acid (41.7g of 57

to 86% grade material) portionw se over 15 m nutes.
wa\b@oe026i rring for 14 hours at reflux, the reBCI/EPW03/011065

was cool ed, diluted with dichloronethane (2L) and

washed sequentially with 10 saturated aqueous sodi um

bi car bonat e sol uti on, saturatied aqueous sodi um

sulfite solution containing tetra-n-butylamoni um

sul fate (4nL) and water, dried over sodiumsulfate

%{zﬁ%}gentrated in vacuoto_give 2-[ 4- .
eyt (Ol By A~ (hethyls o ohehy o dind 2 Kie

tetra-n-butylanﬁbniinsalt) LC retention tinme 2.34, M5
his crude material and

phosphorus oxychl ori de was |enovied i
residue neutralised W , \Rl Naqueets sodi um

bi car bonat e sol uti on wi th ldooling. The

m xture was extractets with chl orof orm and the

conbi ned or ganM?Q@?t racts dried over sodium 20 sulfate
and concentrated in vacuo. The residue was

SRR o3 BIBBZIPBrioR 48 SBpreigbfne (175m)
WaSG1eakel GMHHDC Iy 200wuD 4 @dter RODIIEReeacios vasdiluted with
S RO LA TS 4 Uponpo
(@4BG )@ refentiondingg 3iHirainsds 40a P g h?HéﬂMﬁN?Cla i) & 1.22-
SR b b1 e o D s i o,
eiast gD, 238 sy S5 KE3RM 28 PR fy Rl !y ona)

filtered to give the title conmpound (6.48g) LC
Exeingid 20® tine 3.81mins M5 mz 399 (M#); 1H NWR
NS EPEbELnfabntdvil: Giiiborbiny G tmdfhvistiton lione
2@nshe(1 H, s), 7.19 (1 H s), 8.03 (2H d. J = 9Hz),
8.17 (2H, d, J = 9Hz). 10 Exar&pl e 219

N- (cycl opent anenet hyl ) - Fs
4-(trifluoronethyl)-6-[4-(nmethyl sul fonyl)phenyll pyridi
ne- 2-am ne X

MeO,S

A stired soluton of intermediate 9 (630mg, 1.9mmol) and
cyclopentanemethylamine (373mg, 3.8mmol) in NMP (5mL) was heated at
180°C for 14 hours. After cooling, the reaction was diluted with water (150mL)
and filtered to give the title product (582mg) LC retention time 3.80mins MS m/z
399 (MH*); "TH-NMR (CDCl3) 6 1.27-1.38 (2H, m), 1.52-1.74 (4H, m), 1.82-1.92
(2H, m) 2.23 (1H, hept, J = 7Hz), 3.10 (3H, s), 3.33 (2H, dd, J = 7Hz & 6Hz),
4.95 (1H, t, J = 6Hz), 6.60 (1H, s), 7.22 (1H, s), 8.03 (2H, d, J = 8Hz), 8.19 (2H,
d, J = 8Hz).
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CF3 NH MO2S A stirred solution of internediate 9
(630ny, 1.9mMmol) and 15 cycl opent anenet hyl am ne

W@ 300302698. 8nmol ) in NMP (5nl) was heated at HRGODEP$003/011065

14 hours. After cooling, the reaction was diluted wth
water (150mL) and filtered to give the title product
(582ng) LC retention tine 3.8mns M5 mz 399 (MH);
1H NWR (CDC13) 8 1.27-1.38 (2H, m, 1.52-1.74 (4H, m,
1.82-1.92 (2H, m 2.23 (1 H, hept, J = 7Hz), 3.10
J = 7THz & 6Hz), 20 4.95 (1 H,

: 1 H, ... 8.

3.33 (2H, dd,
éx%'ﬁhglé)zos ;60‘(1 o)

aﬂﬁ}}l{éEPZOOB/ 011065 42 Exanpl e 208

N-(2- pyridyl methyl)-4-(trifluoronethyl)-644-(neth

et hyl sul fonyl) phenyl | Pyri di nQ:I-?3 amine CF3 N NN H
MQR2S 5 A solution of interngdiate 9 (618ny,

1.84mmol ) and 2-pyri dyl met hyl-ans (406ng, 3.68mml )
in NVP (4nl) was heated at 2 Wi th mcrowave

irradiation for 10 m nutes,
with water (100nmL) a | t eMbd t?hg
was further purified lica chr

eluting with ajgosshi ent~of cycl ohexane t
acetate to give the title conpound 10 (471 ng) LC
retention time 2.87mns MS mz 407 (M+#); 1 H NWR
A Gdut®n of3intdrmddiate ) (618r8d, (1284murhol)J and5Bz)yridylmdthylamine

(il gl oo e gk A p Syl ycrcnave
igaghaiion Hel 108rrm:th§gH TI@p rgactlf)ngm@)s digted vqlﬂHwad]er g1QOmL ) and
fiRE¥ad 18- §ive (4 ddliddwhith= w@é‘z’f’urth'e?‘tﬁirmé@l' 8y esilléh Enromatography,
eﬁ.ﬁ&]g/\lrv{ G O : h%)g cy%zéexane to gthylhacetate to give the title compound
(471mg) LC retentlon time 2.87mins MS m/z 407 (MH"); "H-NMR (CDCl3) & 3.10
(3H, s), 4.81 (2H, d, J = 5Hz), 6.14 (1H, {, J = 5Hz), 6.76 (1H, s), 7.24 (1H, td, J
= 5Hz & 2Hz), 7.37 (1H, d, J = 8Hz), 7.71 (1H, td, J = 8Hz & 2Hz), 8.03 (2H, d, J
= 8Hz), 8.19 (2H, d, J = 8Hz), 8.62 (1H, d, J = 5Hz).

Intermediate 10
4-(Trifluoromethyl)-6-[4-(methylthio)phenyl]-2-pyridone

CF,

AN
N (@]
H

MeS

To a stirred solution of diisopropylamine (11.5mL, 81.8mmol) in THF (75mL) at
0°C was added n-butyllithium (51.1mL of a 1.6M solution in hexanes, 81.8mmol).
After stirring for 15 minutes, a solution of 4,4,4-trifluoro-3-methyl-2-butenoic acid
(6.0g, 38.9mmol) in THF (10mL) was added dropwise. The reaction was
allowed to warm to room temperature and stirred for 30 minutes before being
cooled to 0°C and treated dropwise with a solution of 4-(methylthio)benzonitrile
(2.91g, 19.5mmol) in THF (10mL). Upon complete addition, the reaction was
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HOMS To a stirred solution of diisopropyl am ne

(11.5nm, 81.8mmol) in THE (75nL) at OC was added
wWo2a0346bi t hi um (51. 1 nL of a 1.6M sol ution i NP¢TIEER2VEX011065

81.8mmvl ). After stirring for 15 m nutes, a solution

of 4,4,4-trifluoro-3-nethyl-2-butenoic acid 20 (6. 0g,

38.9mmol ) in THE (10nL) was gglded dropwi se. The

reaction was allowed to warmto roomtenperature and

stirred for 30 m nutes before being cooled to OC and

héét?&ta?dreﬂltogw A?hWUFsh ﬁﬁﬁpbzgm \Afgter gZOOmL) was added and the

o0t St g WD RSBl (25 0mL) 1 RBeiOBaeR G BsaavaRsTTied over

sc?d?@ﬂ'/ Qalfﬁgl fﬁ@ﬂéﬁd‘EBﬁQO@drfbbh%ﬁed 43 \reabesnditthe elesultingoresidue

ours, ter (2

puiiied By 3R srexmaera e ingUHT | doei] 2oy BkonEyEthisane to
give daatitle phodiect (24 3d) LEdetarntion tsoe er@nslusﬂ\dﬁ &0/z {286t (B 0.

and concentrated in vacuo and the resulting residue
é'?t% hy silica chromatography eluting with 1:1

acetate / cycl ohexane to 5 give the title
il sthyviz§yl4 ylgl ]-2 MS mz 286
(I\/H+) I nternedi at e 11
4-(Trifluoromethyl)-6-f4-(methyls
idone CF3 H OMO®2S To a stirred m xture of
intermedi ate 10 (2.43g, 8.52mmoly Mynmet hanol (100nl)
10 at OC was added portionw se d]|suspensi on of OxoneTM

'fz)nyl ) phenyl | - 2- pyr

(15.7g9, 25.6mmol) in wate NI eaction was
warnmed to room tenper at ur|e d stijgred Tor 14 hours.
The net hanol was renoved gacuo and the resulting

residue partition¥80p8t weeh saturated aqueous sodi um
bi car bonate(SOOm_) and chl orof orm (200nL) and

separ.ated., The ueous | er trac ed
Tai4 ligRd GRstse A eﬁfﬂf@@ﬁ%%a&aﬁ%g AR o} t100mL)
at 8y€rwag\eiddedrp cﬁﬂommea asodpernmemlldfa@mne“?"'l (t1<5rm1 2m8mmol) in

BERERENI s 5 R g3 G o 1

haufs4- ( beh methanol was removed in vacuo and the resultlng residue
paHﬁMlnE? 3q \BBSHyls'attﬁa{eGZ RYUdotisNYdomiY Ipidarsbndte(500rhl) and
chloroform (2 OmL) and separated The aqueous layer was further extracted
with chloroform (3 x 100mL) and the combined organic layers were dried over
sodium sulfate, filtered and concentrated to give the title compound (1.72g) LC
retention time 2.57mins, MS m/z 318 (MH").

Example 164
2-[4-(methylsulfonyl)phenyl]-6-[(2-pyridinylmethyl)oxy]-4-(trifluoromethyl)pyridine
CF,
3
P N

Me0,S

Diisopropylazodicarboxylate (0.93mL, 4.7mmol) was added dropwise to a
solution of intermediate 11 (1g, 3.2mmol), 2-pyridinylmethanol (0.38mL,
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CF3 N N O 20 Me02S Diisopropyl azodi car boxyl ate
(0.93nL, 4.7mvl) was added dropwi se to a solution of

WO pdogoaesdi ate 11 (1g, 3.2mmol ), 2-pyridi nyl met PEr®eP2003/011065

(0.38n, WD 2004/024691 PCT/ EP2003/ 011065 44 3.9nmmol)
and triphenyl phosphine (1.24g, 4.7mmol) in chloroform
(80nmL). After stirring for %4 hours, the reaction was
concentrated and the residue diluted with nethanol
and | oaded onto a nethanol -conditi oned 10g Vari an

Jonnehat) ahdSﬁ‘@h g/}%/pmfsbhlriég 2@&; Klﬁfnﬁdl) dgcmbﬁﬁomqbemu After

| | | ut
S B L0 BRursh i esolinh et ocieint aterd 2B 3Bk Heaidle fliuted with
nﬁetaenobmd logetedl cutnce neathamal-camditiomedr ) Wadan bond-elut SCX-2

IS S ST o
sglufio ﬁs IvRathanol2db hy Iorme (ae-orsdyed aidig fractions
weth, c@ioer@ra?éﬂ (o, tH rediddd tﬁﬁjrbﬁeds)/wthm@‘ﬂhar(& td 8F\/e the title

an'PPl%‘lf q_q; %% y&rgﬂil?)ndgéalt (%Z%gng ?.C reténtlon time 3 35m=_rllzs) MS m/z
4@9I-LMH*J)—élHWM82 Qﬁ([ZMSd))JES:Q% IH, 78\, B (468K )7.47 (1H, s), 7.64

t
(4 ﬁéﬁ‘ﬁ%ef%hé b 47 BEIR S B3 BRofh e 92 811 (1), 817
(Tld t Jst BHFZQ)CB gl(Zl‘thd).nJ Bi9HE)(3EOHYH: Hi dFuBiz)oi ¢ aci d

(6.76g, 40.2mml) and N-[2- 15

ItterBlRAYS api no) et hyI ] - M et hyl carbodiim de
h roc 9. 48. 2 [ THE (100nL) was

4 sialsiane Zuit After stirring for
2 hours, the reactl on was concentrated in vacuo and
the residue partitioned betwe et hyl acetate (100nl)
and 2M hydrochl oric acid 50 . The organic phase
was separated, washed w \ aqubkf:usa\Fodi um car bonat e
solution, 20 dried over § m sul|fatel filtered and

concentrated in vacyes e the ™ (8 conpound LC
retention tinme 3.52m ns I\/S mz 238 (MH). Internediate

Tosa stirred solution of 4-(methylthio)benzoic acid (6.76g, 40.2mmol) and N-[2-
(dimethylamino)ethyl]-N'-ethylcarbodiimide hydrochloride (9.24g, 48.2mmol) in
THF (100mL) was added morpholine (4.2mL, 48.2mmol). After stirring for 2
hours, the reaction was concentrated in vacuo and the residue partitioned
between ethyl acetate (100mL) and 2M hydrochloric acid (150mL). The organic
phase was separated, washed with 1M aqueous sodium carbonate solution,
dried over sodium sulfate, filtered and concentrated in vacuo to give the title
compound LC retention time 3.52mins MS m/z 238 (MH").

Intermediate 13
1-[4-(methylthio)phenyl]-2-pentyn-1-one

O

A
MeS

To a stirred solution of 1-butyne (approximately 4g) in THF (50mL) at —78°C was
added dropwise n-butyllithium (47mL of a 1.6M solution in hexanes). Upon
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1-[ 4- (et hyl t hi o) phenyl | - 2-pentyn-1-one O MeS 25 To a
stirred solution of 1-butyne (approximately 4g) in THE
W@ 2@)46at - 78C was added dropwi se n-butyl i tPCT/RP2003/011065

(47m. of a 1.6M solution in hexanes). Upon WO

2004/ 024691 PCT/ EP2003/ 011065 45 conpl ete addition
the reaction was allowed to4garmto roomtenperature
and stirred for a further 15 minutes. To the reaction
was then added a solution of internediate 12 (5.979)

cdrﬂgl&?gﬁﬂﬁﬁh)theﬁfebéﬁoﬁt\/\."dsr blevé@ro 4mrmi Ikeésm tehtperature and

d f
stifrad mt%,fur(dlem}ﬁ_jmgytegca'rgtée Heectgrgyv%grtﬁ%gzﬂﬂ%e%%olutlon of
infsteRAigtad 2 (%0 Ty)da mHF (ZIWSIB) Sefparstirdny forakdhmihuies,the reaction

égfﬂu tdgtgul $ ou?qqsrg ddrfuegge?l id LAY %r T e n'ﬁ-)lé‘:tdoc)@/eblethyl

concen I'n’vac
ethiev e(50heL )t tase adda@oamj the. m@mgcpm@qegrﬂeip@ﬁated@ashed with

%u?ﬁ{ﬁd %E%uysédﬁﬁﬁ &Wﬁde %I%Sﬁﬂsﬁe@to‘%eﬂéod@nasmféte filtered
nd Sonkenisag i doio & i Agpelns (5 TReHCrsgption tme

38f7nfRs IMBTMEL POBI(IRH790. 959, 13.9mmml ) in ethanol (50nL)
was added di et hyI mal onate (10.7nm., 69.4mmol). After

t|rr M:)r 30 mnutes, a solution of internedi ate
l 13.9mmmol ) in ethanol (50rrL) was added and
Eftiyl t'rlcmwle’%toko@q{ eactblthio - X er

cooling (ice bath), the reaction was acidified to pH
-1 using 2M hydrochloric acid ard partitioned between
di ethyl ether (200nL) and wat (5§nL). The aqueous
phase was further extracted w di et byl ether (2 x
200mL) and the conbi ned orgahi eXphas€ were dried
over sodiumsulfate, filter¢d and concentrated in
vacuo. The resulting R
silica chromat ograph tlng with a gradi ent of
cycl ohexane to eth etate to give the title
compound (3.339?*1 retention tine 3.47mns M5 mz
319 (MH). Internediate 15

To a stirred solution of sodium ethoxide (0.95g, 13.9mmol) in ethanol (50mL)
was added diethyl malonate (10.7mL, 69.4mmol). After stirring for 30 minutes, a
solution of intermediate 13 (2.84g, 13.9mmol) in ethanol (50mL) was added and
the reaction heated to reflux for 2 hours. After cooling (ice bath), the reaction
was acidified to pH ~1 using 2M hydrochloric acid and partitioned between
diethyl ether (200mL) and water (50mL). The aqueous phase was further
extracted with diethyl ether (2 x 200mL) and the combined organic phases were
dried over sodium sulfate, filtered and concentrated in vacuo. The resulting
crude product was purified by silica chromatography, eluting with a gradient of
cyclohexane to ethyi acetate to give the title compound (3.33g) LC retention time
3.47mins MS m/z 319 (MH").

Intermediate 15
4-Ethyl-8-[4-(methylthio)phenyl]-2(1H)-pyridone
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4- Et hyl -6-[4-(nmethyl thio phenvl|-2(1 H)-pyridone WO
2004/024691 PCT/ EP2003/ 011065 46 \ HO MS A mixture
w@boomresnedi ate 14 (3.33g, 10.5mmol ), concentPEL/EP2003/011065

amoni um hydroxi de solution (20nL) and 1, 4-di oxane
(40nm.) were heated at 70C in a sealed vessel for 14
hours. After cooling, the redétion was concentrated to
a 5 residue which was triturated with nethanol to give
the title conmpound (2.03g) LC retention tinme 2.87m ns
M5 mz 246 (MH). Internediate 16 4<Et hyl

- 6-f4- (et hyl sul fonyl ) phenyl | -2(1 |H) - pyridone H O
MO2S 10 To a stirred m xture of ternedi ate 15
(2.0g, 8.15mmol) in nethanol Yat 0C was added
portionwi se a suspension of OxopeTM [15. 0g, 24.5mmvl)
in water (80nlL). The reg AT Was| aed to room
tenperature and stirred 4  hélurs. The net hano

was renoved in vacu resul ting residue
partitioned between urated aqueous sodi um

bi car bonat e(100nL) and 15 chl orof orm (100nL) and

Aappt@edf intenrAiEReUS4| B/ 88g a9 Srifioner condendetes ammonium

Vhlode sdluch Bolrlyyand %%fmn&ufwgﬁ?' B¢ R 5670°C in 2

sealﬁdemeswl dor 14 hpiwe tAftert ¢cddliege threp oeaadiohlwa8 gjonkéntrated to a
r%ﬁ{iggwergéh %\)agﬁc}t%ﬁé)ﬁ%ﬂ‘vﬂ% mthdidi t6 &R ke compound (2.03g) LC
rgteptian timg 2 87Mmies M3 svz R4AyMHbheny! | pyri di ne-2-trifl uo

r omet hanesul f onate WO 2004/ 024691 PCT/ EP2003/ 011065
|.4t§r,weg§@¢§3 Me02S To a stirred solution of

I pie |at 6 n _pyridine (80n)

4&?&1 ?hé I&KWBBEﬁggkéégggaiﬁkﬁﬁrogen was added
dropMAse trlfluoronethanesulfonlc anhydride (1.44nL,
8.57mmvl ), and the reaction was

N

N O
H

MeO,S

To a stirred mixture of intermediate 15 (2.0g, 8.15mmol) in methanol (60mL) at
0°C was added portionwise a suspension of Oxone™ (15.0g, 24.5mmol) in
water (80mL). The reaction was warmed to room temperature and stirred for 14
hours. The methanol was removed in vacuo and the resulting residue
partitioned between saturated aqueous sodium bicarbonate(100mL) and
chloroform (100mL) and separated. The aqueous layer was further extracted
with chloroform (3 x 50mL) and the combined organic layers were dried over
sodium sulfate, filtered and concentrated to give the title compound (1.98g) LC
retention time 2.33mins, MS m/z 278 (MH").

Intermediate 17
4-Ethyl-6-[4-(methylsulfonyl)phenylipyridine-2-trifluoromethanesulfonate
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5 allowed to warmto roomtenperature. After stirring
for 14 hours, the pyridine was renoved in vacuo and

wo be4popsptdue partiti oned between water (100nlL)PErEP2003/011065
di chl oronet hane (100nL). The | ayers were separated and
t he agueous phase further extracted with
di chl oronet hane (3 x 50nL). Zhe conbi ned organic
| ayers were dried over sodiumsulfate, filtered and
concentrated in vacuo to give the 10 title conmpound
(2.70g) LCretention tine 3.52mnps, MS mz 410 (MH).
Exanpl e 89 4-Et hyl -6-F4-(m
et hyl sul fonyl ) phenyl | - N- (t et rahydr o- 2H pyran-4-yl) pyri
dine-2- amine NN HO MO2S 1h tirred solution of
intermediate 17 (41 ng, 0. \ Dl )| _and
tetrahydro- 2H pyran- 4 wrhe~NZ1 s EOnnDI) in
NVP (1 nmL) was heated @ goC for 14 hoﬁrs After
cool i ng, the reﬁgﬁgg Ve oaded onto a
met hanol - condi t 1 Cg Vari an bond-elut SCX-2
cartridge. The cartridges were washed wi th nethanol (2

™ ?%Q%{J /sfoﬂltioﬂ\r’@‘q f&?n’%gfﬁ%% “l%’ugn%% Hrmmo%ln gyridine (80mL) at

anol /conce roxid
034G ngnd THEASMOR acdMosphRlE 008 ViHiredeibnkas r a@td@@dandropwse

trﬁHfdchHn@ﬂ'ld?ﬁésﬁlfd)hlé aanHyArigeBtUU AR g, fﬁ'nh%br)g andt theareaction was
nt o cl ohexane to etm/

ol e D oD e i oy es SR Tor SaThdis, ha-pyridine
waszreptdvedvinyacubrind\ife (eSifiie3 pafitibnéd bedieen waker (100mL) and

SepEsIR o bhodhP apkssavctae Paratdhd B2 auedfy phase
further extraeiad with dgh{@pimethanes(H8 50aH,). Theombioed organic layers
w%r%”dned”'%@@r §c§d31'IFn mlfaté ﬁl%ré& é'r'ld 96 ééntra@e@? (v%cb'o té)ngve the

title gpmpopn@ié?,?@@,) gperei@tg)n tlme 3.4 52mlns MS m/z 4 0 (I\/IH ).
3- Chl oro- 4- ethyl 6- [ 4- (et hyl sul fonyl ) phenyl | -2(1
Examipye 8di none  '-A H O MQ2S To a stirred solution

4%!“ p_é_elégﬁdl!!at!e %,UVE)ZQQEELNO%?’(Z' :?Lc_z\wd 2cet_!_c!;a0|g

aaridet he reacti on heat ed at

/@/E%\ /@
~

N N

H

MeO,S

A stirred solution of intermediate 17 (41mg, 0.10mmol) and tetrahydro-2H-pyran-
4-ylamine (21mg, 0.20mmol) in NMP (1mL) was heated at 180°C for 14 hours.
After cooling, the reaction was loaded onto a methanol-conditioned 10g Varian
bond-elut SCX-2 cartridge. The cartridges were washed with methanol (2 x
40mL.) followed by a solution of 9:1 methanol/concentrated ammonium hydroxide
(2 x 40mL). The ammoniacal fractions were concentrated and purified by silica
chromatography eluting with a gradient of cyclohexane to ethyl acetate to give
the title compound (29mg) LC retention time 2.78mins, MS m/z 361 (MH*); "H-
NMR (CDCIs) 8 1.27 (3H, t, J = 8Hz), 1.57 (2H, qd, J = 11Hz & 4Hz), 2.11 (2H, d,

=
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90C for 4 hours. After cooling, the reaction was

concentrated in vacuo and 10 partitioned between water
W@ 2@at)46and 4: 1 Chl or of or m 2- propanol (50ni). HAEEEP2003/011065

organi ¢ phase was dried over sodiumsulfate, filtered

and concentrated in vacuo to give the crude title

conpound (>200ng) LC retentigg tinme 2.54nmns MsS m z

312/ 314 (M+H). Exanple 220 15

3- Chl oro- 4- et hyl - 6-[ 4- (msthyl

thbna Iz)@t%dsﬁ: HY%S b8 sny 32 zmymymnlins 94 —4.08
7d

yl.azo e
(@HinrbBY (AHs DR Bl b o6-0B 1K s&?f B a2 10
(21t @r yrediHpt)e 18 (80ny, 0. 26nmol ), 2-pyridinyl met hanol
(0.031 nL, 0.32mml) and triphenyl phosphi ne (101 ng,
Ir?t‘e?rgn fé&é@n chloroform (4mL). 20 After stirring for

D

= hour S the reactlon was concentrated and the

met hanol cond|t| oned 10g Var| an bond eI ut WO

2004/ 024691 PCT/ EP2003/ 011065 49 SCX-2 cartridge. The
cartridge was washed with methanol [(2 x 40nL) foll owed
by a solution of 9:1 nethanol /concentrgtied anmoni um
hydroxide (2 x 40nmL). The anmonjgacaly fracti ons were
concentrated and purified by nmass-dirlected

preparative HPLC to give "N ound (41 rrg) LC
retention time 3.35mns 5 z 4d3/ 405 (MH); 'H NWR
(CDCl 3) 8132(3 %3 87), 2.87 (2H, q, J =
8Hz), 3.09 (3H, s)} 2$0(2,)724(1Hdd J =
7Hz&5Hz) 7.36 (1 H s), 7.60 (1 H d, J = 8Hz),

al 2?‘urgr lé'bltjltt gh 5)‘? m'tgﬁé_%dl E%)(%QLJ'TJB % %Fjllm&%,_lz acett i (5mL)

Wast @ddm*UNthlaomeua@n|m|det(%mgh9172mmol) and the reactlon heated at
Q%Hbffenx 'hbpttenxﬁér GorfinB! ¥ nL,Fgfi@n WQS iR %fedamﬁ}a'c[lb &fhd

ture o terne

p@é@t%ﬁdtbetweeomtﬁs (ZomL )oaa%é adeeqtoim/ﬁrmraweb@mu The
orYSMe PHas8 wils dAeneVeYl doblivin 2aifatl fikemel and Boncentrated in vacuo

to give the crude title compound (>200mg) LC retention time 2.54mins MS m/z
312/314 (MH").

Example 220
3-Chloro-4-ethyl-6-[4-(methylsulfonyl)phenvl]-2-[(2-pyridinylmethyl)oxy]pyridine

MeO,S

Diisopropylazodicarboxylate (0.076mL, 0.39mmol) was added dropwise to a
solution of intermediate 18 (80mg, 0.26mmol), 2-pyridinylmethanol (0.031mL,
0.32mmol) and triphenylphosphine (101mg, 0.39mmol) in chloroform (4mL).
After stirring for 14 hours, the reaction was concentrated and the residue diluted
with methanol and loaded onto a methanol-conditioned 10g Varian bond-elut
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water (75mL). The reaction was warnmed to room

tenperature and stirred for 14 15 hours. The net hanol
war®4oasered i n vacuo and the resulting resi durRCT/EP2003/011065

partitioned between water(l OOrL) and ethyl acetate

(100nL) and separated. The organic phase was dried

over sodiumsulfate, filtere® and concentrated to

give the title conmpound (2.24g) LC retention tine

2.76mns, M mz 237 (M#). Internediate 20 20

séx? Eé{gn&”’ % gf&(ﬁﬂfio?@' WQ@Wa)sHB&WM{H rr%tﬁmcol 1(2 X 40mL followed

b tril
b6 SoIUion 065 SanaIEDRTGGERARS SrBRNIEN FYdER(ED (2 5 0mL)
IQe SdHiRlohiddal Efﬁélﬂlbﬁb Wé%bnc@ﬁ@atad dand qyarifiesc by amads-directed

bt A 53R PER 1 Lo OGPt G

MiShinez 488115 EMEY) m MR (GDSHyd 1.3R1{36k hahsBHZ028Y (RHsa, J =
88911300 (3} 1)1 5 W8 OPDUNYALalOY =Ariisel BE). 7. é@gf s), 7.60

(Hsatt, dGhBUZ)cYE‘&n(U" MatJeT&d;éo%lﬂ;) %a%?&dﬁéh Ja'hé"&?v 14 (2H, d,
S [ id. tyer g4z4.0 give the title conpound
J(1. 5@@)3'6%31ﬁetder‘1’u§n {I me 2.42mins MS mz 5 303

l e 236 4-Ethyl-2-f
| 3-pyridinyl) nmethyl]oxy}-6-f4-(nethyl sul fony
14-ghethlisulBnyhphenyll-2eeatet-dner i le CN N O a MQ2S 10
Di 1 sopropyl azodi car boxyl ate (0.049nL, 0.25nmmol) was
added dropwi se to a solution o intermedi ate 20 (50ng,
0.17mmol ), (6-nethyl-3- pyridin | ) met hanol (0. 023ni,
0.21 nmol) and tri phenyl phosp |n\(\65rrg, 0. 25mml ) in
chloroform (2n). After 3_ 14- hours, the
reacti on was dil ut eg 3 10m.), washed
W th water (1OrrL)|\,/Ie oficentrated and the residue
triturated with 15 diethyl ether to give the title

e S R e ey (U
0%C adas(Bideds)ortion@ise g suspensian ef @xpne N§(1§02q M. 5|§1§nol) in
watGA76AT). The réadfort Waklwdimel o B8R terpétaturd ard dlitredJor 14
hours. The methanol was removed in vacuo and the resulting residue
partitioned between water(100mL) and ethyl acetate (100mL) and separated.
The organic phase was dried over sodium sulfate, filtered and concentrated to
give the title compound (2.24g) LC retention time 2.76mins, MS m/z 237 (MH™).

Intermediate 20
4-Ethyl-6-[4-(methylsulfonyl)phenyl]-2-oxo-1,2-dihydro-3-pyridinecarbonitrile

CN

MeO,S

To a stirred solution of sodium ethoxide (645mg, 9.5mmol) in ethanol (40mL)
was added cyanoacetamide (1.59g, 19.0mmol). After stirring for 15 minutes, a
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= 8Hz & 2Hz), 7.92 (11-1, s), 8.08 (2H, d, J = 8Hz),
8.45 (2H, d, J = 8Hz), 8.63 (1 H d, 2Hz). 20
wo paogozasdi at e 21 3- Cyano- 4- et hyl - 6-f 4- (nmet h | seCT/BP2003/011065
| )phenyl | -2-p ridinyl trifluoronethanesul fonate WO
2004/ 024691 PCT/ EP2003/ 011065 51 CN jC N OS02CF3
Mc2S To a stirred solution &0 internedi ate 20 (845ny,
2.79mmol ) in pyridine (10nL) at OC and under an
at nosphere of nitrogen was added dropw se
solutionuof dntermadiedel 1012, 24gnidysininde) (0.efamdl-(20mL) was added.

SR 0, S, 3 B e
e}gi;:pq, WitheZM ydrochiericeacid n Waten 61 QO’(UL) Wwas radgiedand the suspension
filtafdd td ghedtHeetime %me%hﬁas(g ]éggjg@c E}Bf?entntshctﬂh@é’ﬁ'fﬁmi}%”ﬁs m/z

The | ayers were e agueéeous
3&?’7&‘8@1‘9% urt her extracted vvlth di chl or onet hane (3 x
50m) . The conmbi ned organic layers were dried over
@@mp_j Ifate flltered and concentrated in vacuo and

%iﬁﬁ@l@ﬂﬁﬂ!@ateto glvethetltle conpound(llOg)
LC retention tinme 3.54mns, M5 mz 435 (M#). Exanple

222 4-Ethy|-6-f4-(rrethy|su|fo vl ) phenyl | -2-f(2-p
ridinyl nethyl am nol -3- 15 pyfidi necarbonitrile CN i N

(80mg, 0.18mml) and 2- pygi dinyl et hyl am ne (0. 038ni,
0.37nmmol ) in NWP (1 nl) was st)rred at room

tenperature for 14 hG R egst filtered
through a met hanol dndi t i oned 5g Mariar bond-el ut
am nopr opyl I@I%btzé dge. onto a net hanol - N/

Diisopropylazodicarboxylate (0.049mL, 0.25mmol) was added dropwise to a
solution of intermediate 20 (50mg, 0.17mmol), (6-methyl-3-pyridinyl)methanol
(0.023mL, 0.21mmol) and triphenylphosphine (65mg, 0.25mmol) in chloroform
(2mL). After stirring for 14 hours, the reaction was diluted with chloroform
(10mL), washed with water (10mL), concentrated and the residue triturated with
diethyl ether to give the title compound (35mg) LC retention time 2.81mins MS
m/z 408 (MH"); "TH-NMR (de-DMSO) 8 1.29 (3H, t, J = 8Hz), 2.46 (3H, 8), 2.85
(2H, a, J = 8Hz), 3.30 (3H, s), 5.64 (2H, 5), 7.31 (1H, d, J = 8Hz), 7.84 (1H, dd, J
= 8Hz & 2Hz), 7.92 (1H, s), 8.08 (2H, d, J = 8Hz), 8.45 (2H, d, J = 8Hz), 8.63
(1H, d, 2Hz).

Intermediate 21
3-Cyano-4-ethyl-6-[4-( methylsulfonyl)phenyl]-2-pyridinyl
trifluoromethanesulfonate
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condi ti oned 5g Varian bond-elut SCX-2 cartridge. The
SCX-2 cartridge was washed with nethanol (2 x 20nlL)
w0 odosogusell by a solution of 9:1 nethanol / concePtT/BPA3/011065
amoni um hydroxi de (2 x 20nL). The ammoni acal WO
2004/ 024691 PCT/ EP2003/ 011065 52 fractions were
concentrated and the residuestriturated with diethyl
ether to give the title conpound (25nmg) LC retention
time 2.83mns, M5 mMz 393 (M#); 1H NWR (d6-DMSO b
1.27 (3H, t, J =8Hz), 2.76 (2H,_ 4, J = 8Hz), 3.24
(3H, s), 4.77 (2H, d, J =6Hz), 7.24 (1 H dd, J =
7THz & 5Hz), 7.35 (1 H d, J = 8K @N37 (1 H, 5 s),
7.73 (1 H td, J = 8Hz & 2Hz) (1 H, t, J = 5Hz),
7.95 (2H, d, J = 9Hz), 8.15 J = 9Hz), 8.55 (1
H d, J = 5Hz). Exanpl gs &t0 & ig bgs 4 to 236,
as shown in Tables 1 tf hat fol | ow, ﬁbré pr epar ed
in the manner %§r|.ﬁ- f Exanples 1 to 3, 83, 234,
54, 219, 208, 188YA9, 10 220, 236 and 222 as
appropriate. Table 1 R R5 N X -R Y CH302S ~I)

o AR Sl )
I\/I—BHCBQ'MndTEI’beaQyIatNQSthfQﬂ of \VHpit rg@@ 8Nas added dr0lese
O SRBHRIMASE FF(B‘rY b M;@Faego@ ¥hit, ﬁl@ml%ol) and the reaction was
ﬂ met hox\@)hen I 81
s00/m temperatie dﬁfteb' giTer eopyridine
walsl mdWiedGndvdduo At tibresidue partitioned between water (100mL) and
dichloromethane (100mL). The layers were separated and the aqueous phase
further extracted with dichloromethane (3 x 50mL). The combined organic layers
were dried over sodium sulfate, filtered and concentrated in vacuo and the
resulting residue purified by silica chromatography eluting with a gradient of
cyclohexane to ethyl acetate to give the title compound (1.10g) LC retention time
3.54mins, MS m/z 435 (MH").

Example 222
4-Ethyl-6-[4-(methylsulfonyl)phenvl}-2-[(2-pyridinylmethyl)amino]-3-
pyridinecarbonitrile

MeO,S

A stirred solution of intermediate 21 (80mg, 0.18mmol) and 2-
pyridinylmethylamine (0.038mL, 0.37mmol) in NMP (1mL) was stirred at room
temperature for 14 hours. The reaction was filtered through a methanol-
conditioned 5g Varian bond-elut aminopropyl cartridge onto a methanol-
conditioned 5g Varian bond-elut SCX-2 cartridge. The SCX-2 cartridge was
washed with methanol (2 x 20mL) followed by a solution of 9:1
methanol/concentrated ammonium hydroxide (2 x 20mL). The ammoniacal
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13 2-chl orophenyl NH CH3 H C M# 373 14
3, 5-di fl uorobenzyl NH CH3 H C M+ 389 15
w@2gyo2gdnenet hyl NH CH3 H C M+ 354 WO 2004/ 0pdB8R2003/011065

PCT/ EP2003/ 011065 53 Table 1 RB R N/ X CHI®2S Y

(1) EXRL XRR5 Y M5 16 4-net hoxyphenyl NH CF3 H C

M+ 423 17 cycl ohexyl NH CH82H C M+ 345 18 n-butyl

NH CF3 H C M+ 373 19 2-nethyl propyl NH CF3 H C M+

373 20 4-nmethoxybenzyl NH CH3 H C M+ 383 21

fr‘ércﬁbh@%{éﬁ@{bfbﬁ?eﬁ%?ht@?ﬁar?ﬂ Vel tritdrited with dlethyl ether to give
ﬁ% Foeun 5088 5% rotengon tinse pASRInSCleS Al S M) -
(d2BMS OB By DEBHy, INHBIRES 276 (Miq,357 8HX), 3.24 (3H, s) 4.77
@’ﬁehHﬁ’ i), 2d T U JLre o, 7Rl ﬁrm&t%ﬁl Pe7 in,
s354.7329He 1d 6J e Bhigl y2Hz)i AdPnEtthyl INFSEHS, AOS (ks dsb= 9HZ),

Hpt ija{b 338 5B A8, =G 397 31
83p5rrgzt hy(#propy ‘NH CIIIHB H'C M# 319 32 propargyl NH CF3

g C IYH+ 352 33 cycl ohexanenethyl NH CH3 H C M+ 359
thyl NH CH3 HC M+ 361 35
o2-Exdmplesdt ¢ 68| aetshpvnNA Titided! 1GoNFHthat4idllow, were prepared in
the manner described for Examples 1 to 3, 83, 234, 54, 219, 208, 164, 89,
220, 236 and 222 as appropriate.

Table 1

R?

~ R

| N SR
CH,0,8 2 "

Ex |R'. o X RR | RR|Y |MS
4 4-chlorobenzyl NH CHs H C MH+ 387
5 benzyl NCH; | CF3 H | C MH+ 421
6 2-furyimethyl NH CF; H |C MH+ 397
7 benzyl NH CHs H |C MH+ 353
8 cyclohexanemethyl NH CF3 H C MH+ 413
9 4-methoxyphenyl NH CH3 H | C MH+ 369
10 | 2-methylpropyl O CHj H | C MH+ 320
11 | 3-pyridyl 0] CHs H C MH+ 341
12 | allyl NH CF3 H | C MH+ 357
13 | 2-chlorophenyl NH CHs H C MH+ 373
14 | 3,5-difluorobenzyl NH CHs H C MH+ 389
15 | 3-pyridinemethyl NH CHs H | C MH+ 354




WD 2004/ 024691 PCT/ EP2003/ 011065 54 Table | R3 A N
RS X~-R1 L+ YCH3®2S II~ 3 RS Y M Ex RT X 36
W@ 2@4d24set hyl propyl NH CH3 H C M+ 333 37 PCT/EP2003/011065

2,2,2-trifluoroethyl NH CH3 H C M+ 345 38 n-butyl
NCH3 CH3 H C M# 333 39 ethyl NEt CH3 H C M+ 319 40
benzyl NH CF3 H C M+ 407 4534- net hyl phenyl NH CH3 H
C M+ 353 42 2-furylmethyl NH CH3 H C M+ 343 43
4-fl uorophenyl NH CH3 H C MH+ 357 44

éqphenyl methyl NH CH3 H C M+ 359 45 benzyl NCH3
é'ﬁ!g HC Mk 381 46 4-pyranyl nethyl NH C2H5 H C M+
375 47 2-nmet hyl propyl NH C2H5xH C M+ 333 48
4- et hyl benzyl NH CF3 H C M+ #21 49 2- et hyl benzyl
NH CF3 H C M+ 421 50 2-chl ﬁ/l NH CF3 H C M+
441 51 2-(5- nmethyl pyrazi ethy] NH CF3 H C M+
423 52 (S)-a-methylb ARMH 421 53
(R - a-nethyl benzyl NH|ICF3 H C 21 54 cycl ohexyl
NH CF3 H C NI—Hi%gé t hoxybenzyl NH CF3 H C M+
437 WD 2004/ 02 *$CT/ EP2003/ 011065 55 D)

xR« x T rR[IRrR ]|y |us

16 | 4-methoxyphenyl NH CF3 H C MH+ 423
17 | cyclohexyl NH CHj H C MH+ 345
18 | n-butyl NH CF; H [ C MH+ 373
19 | 2-methylpropyl NH CF3 H C MH+ 373
20 | 4-methoxybenzyl NH CHgs H C MH+ 383
21 | 4-fluorobenzyl NH CHj H |C MH+ 371
22 | 2-(5-methylfuryl)methyl NH CF3 H |C MH+ 411
23 | n-butyl NH CHj3 H (C MH+ 319
24 | 2-furylmethyl NH CHs H (C MH+ 343
25 | 4-methylbenzyl NH CHjs H |C MH+ 367
26 | cyclopentyl NH CF; H C MH+ 385
27 | 4-pyridinemethyl NH CHs H C MH+ 354
28 | 2-pyridinemethyl NH CHs; H | C MH+ 354
29 | 2-(6-methylpyridine)methyl | NH CHs H C MH+ 382
30 | 4-ethoxybenzyl NH CHj; H C MH+ 397
31 | 2-methylpropyl NH CH3; H C MH+ 319
32 | propargyl NH CF; H C MH+ 355
33 | cyclohexanemethyl NH CHs H C MH+ 359
34 | 4-pyranylmethyl NH CHjs H | C MH+ 361
35 | 2-tetrahydrofurylmethyl NH CHj H C MH+ 347




Table 1 RB RS N X Y CH3®2S (1) EXR~- X R3 RS Y MS 56
6-methyl pyridi n-3-yl NHCH3 HC M+ 354 57 benzyl

WOROOHOLIIB C M+ 353 58 benzyl NCH3 CH3 CH3 C REWEBB23/011065
59 benzyl NH CH3 CH3 C M+ 367 60 2-nethyl propyl NH
CH3 CH3 C M+ 333 61 benzyl NCH3 HH C M# 353 62
benzyl NCH3 CH3 H N M+ 3685463 4- net hoxybenzyl NH CH3
HN M+ 370 64 2-nethoxyethyl NH CH3 H C M+ 321 68
2-(6-met hyl pyridine)nmethyl NCH3 CH3 H C M+ 382 69
2-furylmethyl NH C2H5 H C M# 357 70 4-net hoxyphenyl
Table3 H N M+ 370 71 1-nethylethyl NH CH3 H C M+
305 74 1-ethyl propyl NH CH3 C M+ 333 75 benzyl NH
HHCMH# 339 76 1 Himdazol-2-yl,nethyl NH CH3 H C
M 343 77 1 H pyrazol -4-yl R'NH CH3 H C M+ 343
80 (1-nethyl-1 Hi m'dazol-2| NH|[{CH3 H C M+ 357

)I%m;tsh_yl WD 2004/ 02469 P. |oRl065 56 Table |

CH,0,S 0

xR . Ix [ rR|R|Y |Ms *

36 | 2,2-dimethylpropyl NH CHs H |C MH+ 333
37 | 2,2,2-trifluoroethyl NH CHs H C MH+ 345
38 | n-butyl NCH3 | CH3 H |C MH+ 333
39 | ethyl NEt CHs H [ C MH+ 319
40 | benzyl NH CF3 H | C MH+ 407
41 | 4-methylphenyl NH CHs H |C MH+ 353
42 | 2-furylmethyl NH CH3 H | C MH+ 343
43 | 4-fluorophenyl NH CHs H C MH+ 357
44 | 2-thiophenylmethyl NH CHs H C MH+ 359
45 | benzyl NCH3 | CzHs H |C MH+ 381
46 | 4-pyranylmethyl NH CoHs H | C MH+ 375
47 | 2-methylpropyl NH CoHs H | C MH+ 333
48 | 4-methylbenzyl NH CF3 H C MH+ 421
49 | 2-methylbenzyl NH CF3; H |C MH+ 421
50 | 2-chlorobenzyl NH CF; H |C MH+ 441
51 | 2-(5-methylpyrazine)methyl | NH CF3 H C MH+ 423
52 | (S)-a-methylbenzyl NH CF; H |C MH+ 421
53 | (R)-a-methylbenzyl NH CF3 H | C MH+ 421
54 | cyclohexyl NH CF3 H C MH+ 399
55 | 4-methoxybenzyl NH CF3 H C MH+ 437




N", x CHBR2S Y (l) Ex "RL X.R3 R5 Y M 81
(3-nmethyl -1 Hpyrazol-4- NH CH3 H C M+ 357 yl) net hyl
W@20040248et hyl - | H pyrazol -3- NH CH3 H C M+ 357PCT/EP2003/011065
yl)methyl 84 1 Himdazol-2-ylnmethyl NH C2H5 H C M+
357 85 (3-methyl-1 Hpyrazol-5- 0 CH3 H C M+ 358
yl)methyl 86 (1l-nethyl-1 H pwsazol-5- 0 CH3 H C M+
358 yl)nmethyl 87 (1-nethyl-1H1,2,4-triazol- NH CH3 H
C M+ 358 5-yl)methyl 88 (5-nmethyl-3- 0 CH3 H C M+
?@% i,soxazol yl ) met hyl 92 cycl ohexyl NH CH2 H C M+H+
led 93 benzyl NH C2H5 H C M+ 367 94
(S)-a-nmethyl benzyl NH CH3 H C 367 95
2-met hyl benzyl NH CH3 H C M#+ $67 96 benzyl 0 C2H5 H
C M+ 368 97 benzyl NCH3 C 368 98
(6- et hyl - 3- pyri dyl ) net hyl HC Mk 368 99
6- met hyl pyri di n- 3-yl £-B68 WO
2004/ 024691 PCT/ EP200 N57 *Table 1 R3 R5 AN--

X CH,0.S
52 (1)
Ex |R' Ix | R |R|Y |Ms .
56 | 6-methylpyridin-3-yl NH CHs H C MH+ 354
57 | benzyl NH H CH; | C MH+ 353
58 | benzyl NCH; | CH; | CH; | C MH+ 381
59 | benzyl NH CHs; | CH; | C MH+ 367
60 | 2-methylpropyl NH CHs |CH; | C MH+ 333
61 | benzyl NCH; | H H | C MH+ 353
62 | benzyl NCH;3 | CH3 H | N MH+ 368
63 | 4-methoxybenzyl NH CHs H N MH+ 370
64 | 2-methoxyethyl NH CHs H C MH+ 321
68 | 2-(6-methylpyridine)methyl | NCH3 | CH3 H | C MH+ 382
69 | 2-furylmethyl NH CoHs H | C MH+ 357
70 | 4-methoxyphenyl NH CHs H N MH+ 370
71 | 1-methylethyl NH CHs H [C MH+ 305
74 | 1-ethylpropyl NH CH3s H C MH+ 333
75 | benzyl NH H H |C MH+ 339
76 | 1H-imidazol-2-yimethyl NH CHs; H | C MH+ 343
77 | 1H-pyrazol-4-ylmethyl NH CH3; H C MH+ 343
80 | (1-methyl-1H-imidazol-2- NH CHs H | C MH+ 357
yl)methyl




Y CHBO2S M5 Ex R X R3 R5 Y 100 benzyl NH C2H5 H C M+
368 101 3-pyridylnethyl 0 C2H5 H C M+ 369 103
wQ2@gnawpnyl net hyl NH C2H5 H C M+ 369 104 bePl/EP2BB/011065

CH2 HC M+ 371 F 105 4-fluorophenyl NH C2H5 H C M+
371 106 2-(5-methylfuryl)methyl NH C2H5 H C M+ 371
107 (2-nmethyl-1 Himdazol -456NH C2H5 H C M+ 371
yl)met hyl 108 (1-nethyl-IHimdazol-2- NH C2H5 H C M+
371 yl)mst hyl 109 (4-methyl-1 Himdazol-5- NH CH5 H

71 yl)met hyl 110 (1-nethyl-1 Him dazol -2-

HC M+ 371 yl)nmethyl 111 (4-nethyl -

Hi mdazol -2- NHCH HC M+ 3¥1 vyl )nmethyl 112
(l-ethyl-1 Himdazol-2- NH H C,M# 371 yl)nethyl
113 (1, 3-di met hyl - 1H pyr azol - REH3 H C MH+ 371
yl ) met hyl WD 2004/ 024691 PCT ]EP2 03/011065 58 Table

1 RBR5 NXRYCHSOZI\ x/R

CH,0,8 "

Ex /R" . x| R|R|Y |mMs

81 | (3-methyl-1H-pyrazol-4- NH CH3 H | C MH+ 357
yl)methyl

82 | (1-methyl-1H-pyrazol-3- NH CHs H C MH+ 357
yl)methyl

84 | 1H-imidazol-2-ylmethyl NH C2Hs H C MH+ 357

85 | (3-methyl-1H-pyrazol-5- O CH3; H | C MH+ 358
yl)methyl

86 | (1-methyl-1H-pyrazol-5- O CH3 H C MH+ 358
yl)methyl

87 | (1-methyl-1H-1,2,4-triazol- | NH CHjs H | C MH+ 358
5-yl)methyl

88 | (5-methyl-3- O CHj3 H | C MH+ 359
isoxazolyl)methyl

92 | cyclohexyl NH CHa, H C MH+ 363

F

93 | benzyl NH CoHs H | C MH+ 367

94 | (S)-a-methylbenzyl NH CHs; H | C MH+ 367

95 | 2-methylbenzyl NH CHs H C MH+ 367

96 | benzyl O C2Hs H | C MH+ 368

97 | benzyl NCH; | CH3 H C MH+ 368

98 | (6-methyl-3-pyridyl)methyl NH CHs H |C MH+ 368

99 | 6-methylpyridin-3-yl NH CoHs H C MH+ 368




~l) EXxX R XR3 R5 Y M5 114 (1,5-dinmethyl-1
H pyrazol-4- NH CH3 H C M+ 371 vyl)nmethyl 115
W@ 2ooame4eyl - 1 H-pyrazol -4- NH C2H5 H C M+ 371 PCT/EP2003/011065

yl)methyl 116 (1-nethyl-1 H pyrazol-5- 0 C2H5 H C M+
372 yl)nmethyl 120 2-thiophenyl nmethyl NH C2H5 H C M+
373 121 cycl ohexyl NC2H CH®M C M+ 373 5 123
(3-nmethyl-5- NH CH3 H C M+ 374 isothiazol yl) net hyl
124 (4-nethyl-1,3-thiazol-2- NH CH3 H C M+ 374
%/I)rrethyl 125 (3-nmethyl-4- NH CH3 H C M+ 374

aleri azol yl ) met hyl 126 [1-(fluoromethyl)-1H NH CH3 H
C M+ 375 pyrazol -4-yl ] met hyks128 benzyl NC2H CH3 H C
MH+ 381 5 129 4-nethyl benzyl |NH CZH5 H C M+ 381 131
(1- met hyl - | H-pyrazol - 4- NH RE M+ 382  yl)net hyl
WO 2004/ 024691 PCT/ EP2003/ 0 59 ,Table 1 R3 R5 N

|106
7z

R
XY N xT
CH,0,S 0
100 | benzyl NH CoHs H [ C MH+ 368
101 | 3-pyridylmethyl O CaoHs H | C MH+ 369
103 | 2-pyrazinylmethyl NH CoHs H | C MH+ 369
104 | benzyl NH CHy H | C MH+ 371
F
105 | 4-fluorophenyl NH CoHs H MH+ 371
106 | 2-(5-methylfuryl)methyl NH CoHs H |C MH+ 371
107 | (2-methyl-1H-imidazol-4- NH CoHs H | C MH+ 371
yl)methyl
108 | (1-methyl-1H-imidazol-2- NH CzHs H | C MH+ 371
yl)methyl
109 | (4-methyl-1H-imidazol-5- NH CoHs H | C MH+ 371
yl)methyl
110 | (1-methyl-1H-imidazol-2- NCH; | CHas H C MH+ 371
yhmethyl
111 | (4-methyl-1H-imidazol-2- NH CoHs H |C MH+ 371
yl)methyl
112 | (1-ethyl-1H-imidazol-2- NH CHs H | C MH+ 371
yhmethyl

113 | (1,3-dimethyl-1H-pyrazol-4- | NH CHa H C MH+ 371
ylymethyl




CH3®2S ~I) Ex: R1 X R3 R5 Y M5, 132
2-(6-net hyl pyridine)methyl NH C2H5 H C M+ 382 133

W@ 200am248y1 - 3- pyri dyl )nethyl 0 C2H5 H C MH+ 383PCT/BE2003/011065
(6-nmethyl -3-pyridyl)nmethyl 0 C2H5 H C M+ 383 135
2-(6-nethyl pyridine)methyl 0 C2H5 H C M+ 383 137
(1-met hyl - 1Hi mi dazol -2- NH @H5 H C M+ 385
yl)methyl 138 (1,3-dinmethyl-1 Hpyrazol-4- NHCH3 HC
M+ 385 yl)methyl 139 (1,5-dinethyl-1 H pyrazol-4- NH
qZH? C M+ 385 yl)nmethyl 142 (4-nmethyl -
fdabledi azol -2- NH C2H5 H C M+ 388 yl) met hyl 143

F C M+ 389

-1 H NHCH HC M+

yl -1 H pyrazol - 4-

93 148 benzyl NH
’K - pyRl dyl ) met hyl 0

idyM 0 &F3 H C M+ 395 WO

(1-nmethyl -1 H pyrazol-4- NH C2
yl)methyl 144 [1-(fl uoronethyl
389 pyrazol -4-yl]nmethyl 147
NH CH3 d C M+ 391/ yl) et fyl
C2H5 CN C M+ 392 149

CH3 CN C MH 394 150 p-pyr

2004/ 024691 PCT/ EP2003/0LM65 60 Table 1 R3 R5 N/

X Y CH3RS  CHOS 0

Ex|R" - x | rR|R|Y |mMs

114 | (1,5-dimethyl-1H-pyrazol-4- | NH CHj3 H C MH+ 371
yl)methyl

115 | (1-methyl-1H-pyrazol-4- NH CoHs H C MH+ 371
ylymethyl

116 | (1-methyl-1H-pyrazol-5- O CoHs H | C MH+ 372
y)methyl

120 | 2-thiophenylmethyl NH CaHs H C MH+ 373

121 | cyclohexyl NC,H | CH3 H | C MH+ 373

5

123 | (3-methyl-5- NH CH3 H | C MH+ 374
isothiazolyl)methyl

124 | (4-methyl-1,3-thiazol-2- NH CHjs H | C MH+ 374
yl)methyl

125 | (3-methyl-4- NH CHjs H | C MH+ 374
isothiazolyl)methyl

126 | [1-(fluoromethyl)-1H- NH CHs H C MH+ 375
pyrazol-4-ylimethyl

128 | benzyl NC.H | CH3 H | C MH+ 381

5

129 | 4-methylbenzyl NH CoHs H C MH+ 381

131 | (1-methyl-1H-pyrazol-4- NH CH3 CN | C MH+ 382
yl)methyl




~l) Ex R X R3R5.Y M5 151 benzyl NH C(C H C M# 395
H3) 3 152 2-(6-net hyl pyridine)methyl NCH3 C2H5 H C M+
WQ@H4/0246%1 1 H-i mi dazol -2-yl methyl NH CF3 H C M&T/BB2003/011065

154 4- et hoxyphenyl NH C2H5 H C M+ 397 155 tetra hyd
ro-2 Hpyran-4-yl NH CF3 H C M+ 401 158
(6-nmet hyl -3-pyridyl)nmethyl 05¢H3 H C M+ 369 160
2-nmet hyl -3-pyridyl NH CF3 H C M+ 408 162
6- met hyl -2-pyridyl NH CF3 H C M+ 408 163 6-net hyl
%F?qu'n 3-yl NH CF3 H C M+ 408 165

-3-pyridyl 0 CF3 HC M+ 409 166
3-pyri dyI methyl 0 CF3 H C M+ 409 167
6-nmet hyl pyridin-3-yl 0 CF3 H g M+ 409 168
2-pyrazinyl methyl NH CF3 H C Wk _489 169
4-f 1l uorophenyl NH CF3 H C 170 2-furyl met hyl
NCH3 CF3 H C M# 411 » /lRH-pyrazoI 4- NH
CF3 HC M+ 411 yl)ne t hyl -
H pyrazol -4- 0 CF3 H G MY 412 yI)rrethyI V\D
2004/ 024691 PCF 11065 61 Table I 8 R N X
CH3CRPS ¥ ~|) Ex R X R3 Y 173

gl Meghyl =1 H 1,2, 4-triazol | XI\IH CF3gd G Mgs 41y ims

132 | 2-(6-methylpyridine)methyl | NH CoHs H |C MH+ 382

133 | (2-methyl-3-pyridyl)methyl O CoHs H C MH+ 383

134 | (6-methyl-3-pyridyl)methyl O CoHs H C MH+ 383

135 | 2-(6-methylpyridine)methyl | O CoHs H C MH+ 383

137 | (1-methyl-1H-imidazol-2- NH CoHs H C MH+ 385
yl)methyl

138 | (1,3-dimethyl-1H-pyrazol-4- | NH CHs H C MH+ 385
yl)methyl

139 | (1,5-dimethyl-1H-pyrazol-4- | NH CoHs H |C MH+ 385
yhmethyl

142 | (4-methyl-1,3-thiazol-2- NH CoHs H | C MH+ 388
yl)methyl

143 | (1-methyl-1H-pyrazol-4- NH CoHs F C MH+ 389
yl)methyl

144 | [1-(fluoromethyl)-1H- NH CoHs H C MH+ 389
pyrazol-4-yllmethyl

147 | (1-methyl-1H-pyrazol-4- NH CHs Cct | C MH+ 391/
yl)methyl 393

148 | benzyl NH CHs | CN | C MH+ 392

149 | (6-methyl-3-pyridyl)methyl O CHs; CN | C MH+ 394

150 | 3-pyridyl O CF3 H | C MH+ 395




5-yl)nmethyl 174 2-thi ophenyl methyl NH CF3 H C M+ 413
175 tetrahydro-2H pyran-4- NH CF3 H C M+ 415

wWQ koveowgb1 177 (6- met hyl - 3- pyri dyl) nmet hyl 0 C2HBCHEE20MM11065
383 178 2,6-dinmethyl-3-pyridyl NH CF3 H C M+ 422
179 (6-nethyl-3-pyridyl)methyl NH CF3 H C M+ 422 180
2-(6-net hyl pyridine)methyl NBOCF3 H C M+ 422 181
6-ethyl -2-pyridyl NH CF3 H C M+ 422 183
2,6-dinmethyl-3-pyridyl 0 CF3 H C M+ 423 184
%—%ﬁégethylpyridine)nethyl 0 CF3 H C M+ 423 185
(3 hyl - 3-pyridyl)nmethyl 0 CF3 H C M+ 423 186
(6-net hyl -3-pyridyl)nmethyl 0O H C M+ 423 187
(1,3-dinmethyl -1Hpyrazol -4- NH CF3 H C MH 425
yl )met hyl 188 (1, 5-di net hyl - BRzol-4- NH CF3 H C
M 425 yl)nmethyl 189 (4-neff hyl 1,3-tpiazo|-2- NH CF3
H C M+ 428 yl)net hyl 0 E@ %oz%-pyridyl 0 CF3 H
C M+ 429 WO 2004/ 024491 RCT/ EP2003/ 011065 62 Table
1 RBRS -R Nx Y C ) EXR-XRB R5 Y M 191
6- chl or o- 3- pyr €462yl NH CF3' H C M+ 429/

Ex | R' x| R RY |ms
151 | benzyl NH C(C H | C MH+ 395
Ha)s
152 | 2-(6-methylpyridine)methyl | NCH3 | CoHs H C MH+ 396
153 | 1H-imidazol-2-ylmethyl NH CF3 H C MH+ 397
154 | 4-ethoxyphenyl NH CoHs H C MH+ 397
1565 | tetrahydro-2H-pyran-4-yl NH CF3 H C MH+ 401
158 | (6-methyl-3-pyridyl)methyl O CH3 H C MH+ 369
160 | 2-methyl-3-pyridyl NH CF3 H |C MH+ 408
162 | 6-methyl-2-pyridyl NH CF3 H |C MH+ 408
163 | 6-methylpyridin-3-yl NH CF3 H | C MH+ 408
165 | 2-methyl-3-pyridyl O CF3; H C MH+ 409
166 | 3-pyridylmethyl 0] CF3 H C MH+ 409
167 | 6-methylpyridin-3-yl O CF3 H |C MH+ 409
168 | 2-pyrazinylmethyl NH CF3 H C MH+ 409
169 | 4-fluorophenyl NH CF3 H C MH+ 411
170 | 2-furylmethyl NCH3 | CF3 H C MH+ 411
171 | (1-methyl-1H-pyrazol-4- NH CF3 H |C MH+ 411
yl)methyl
172 | (1-methyl-1H-pyrazol-4- O CF3 H | C MH+ 412
yl)methyl




431 192 (6-nethyl-3-pyridyl)nmethyl NH CH3 CN C M+
393 193 benzyl NC2 CF3 H C M+ 435 H5 196

wQ2@anbesyphenyl NH CF3 H C M+ 437 197 benzyPCIMEPI0RIAD 1065
C02 C M+ 439 C2H5 200 (5-brono-2-pyridyl)nmethyl O
CF3 H C M#+ 486/ 488 201 (3-brono-4-pyridyl)nmethyl O
CF3 H C M+ 486/ 488 202 (3enethyl-4- NH CH3 H C M+
358 isoxazol yl)nethyl 203 5-pyrimdinylnethyl NH CH3
HC M+t 355 204 (1-ethyl-IHimnidazol-2- NH C2H5 H C
M+ 385 yl)nethyl 205 (1-nethyl-1 Himdazol-2- NCH3
dablef ¢ M+ 396 yl)met hyl 206 ci s-4-nethyl cycl ohexyl
NH CF3 H C M+ 413 207 trans- lQ&rret hyl cycl ohexyl NH
CF3 H C M#+ 413 209 cycl ohept NH CF3 H C M+ 413 WO
2004/ 024691 PCT/ EP2003/ 01106 3 Rfable 1 R3 R5 'N
X~R1 /Y CH32S (I) '"Ex': RL|X RS Y M5 210
2-pyridyl methyl NH CH3 2879 -R11 1-ethyl propyl
NH CF3 H C MH+ 387 N X

CH,0,S 0
173 | (1-methyl-1H-1,2,4-triazol- | NH CF3 H |C MH+ 412
5-yl)methyl
174 | 2-thiophenylmethyl NH CF3 H | C MH+ 413
175 | tetrahydro-2H-pyran-4- NH CF3 H MH+ 415
yimethyl
177 | (6-methyl-3-pyridyl)methyl O C2Hs H C MH+ 383
178 | 2,6-dimethyl-3-pyridyl NH CF3 H [C MH+ 422
179 | (6-methyl-3-pyridyl)methyl NH CF3 H | C MH+ 422
180 | 2-(6-methylpyridine)methyl | NH CF; H |C MH+ 422
181 | 6-ethyl-2-pyridyl NH CF3 H C MH+ 422
183 | 2,6-dimethyl-3-pyridyl O CF3 H |C MH+ 423
184 | 2-(6-methylpyridine)methyl | O CF3 H | C MH+ 423
185 | (2-methyl-3-pyridyl)methyl O CF3 H C MH+ 423
186 | (6-methyl-3-pyridyl)methyl O CF3 H C MH+ 423
187 | (1,3-dimethyl-1H-pyrazol-4- | NH CF3 H C MH+ 425
yl)methyl
188 | (1,5-dimethyl-1H-pyrazol-4- | NH CF3 H |C MH+ 425
yl)methyl
189 | (4-methyl-1,3-thiazol-2- NH CF3 H |C MH+ 428
yl)methyl

190 | (5-chloro-3-pyridyl 0 CFs | H |C | MH+ 429




212 cycl obutyl
(3-nmethyl -1, 2, 4- oxadi azol -
-1, 2, 4- oxadi azol -

wG200pmedhyl 214 (5- net hyl

M+ 413  3-yl) et hyl
MH+ 394 218 (1-net hyl
yl)ymet hyl 221 trans-4-(&ghoxy)cycl ohexyl
- 2-pyridyl) et hyl

357

C M+ 443 223 (5-rmet hyl
MH+ 407 224 (6- et hyl
M;LA487 225 (1-nethyl -1 Hinidazo
1896  yI)nethyl 226 (1-ethyl
C2H5 ON C MH+ 410 yl) net hyl
~2- NCH3 C&2H5 ON C
(1-methyl -1 H pyrazol -4- NH

H-i m dazol

NH CF3 H C M+ 371 213

NH CF3 H C M+ 413
NHPQFBP240X011065
0 CH5 CN C
-5- NHCH3 H C M+

2

217 2-pyridyl net hyl
-1 H pyrazol

- 3-pyridyl ) net hyl
-2- NH CH5 CN C
-1 Himdazol -2- NH
¥ (1- et hyl -
410 vyl )nethyl 228

NH C2ZH5 CN C

yl) met hyl WO 2004/ 024691 PCTIEPZ 03/011065 64 Table
Il RBRS N/ X Y CH3

(4-nmethyl -1, 3-thi azol -
yl ) met hyl 230 cycl oh
cycl ohexanenet 0

2R
C M+ 413

R5

Y M5 229

"

NH CF3 H
NH CH5 CN C

Ex | RV X, |'RIR|Y |ms
191 | 6-chloro-3-pyridazinyl NH CF; H |C MH+ 429/
431
192 | (6-methyl-3-pyridyl)methyl NH CH3 CN MH+ 393
193 | benzyl NC2 | CF; H MH+ 435
H5
196 | 2-carboxyphenyl NH CF3 H MH+ 437
197 | benzyl NH C2oHs | CO; MH+ 439
CoHs
200 | (5-bromo-2-pyridyl)methyl O CF3 H C MH+ 486/
' 488
201 | (3-bromo-4-pyridyl)methyl O CF; H | C MH+ 486/
488
202 | (3-methyl-4- NH CH3 H |C MH+ 358
isoxazolyl)methyl
203 | 5-pyrimidinylmethyl NH CHs H MH+ 355
204 | (1-ethyl-1H-imidazol-2- NH CaHs MH+ 385
yhmethyl
205 | (1-methyl-1H-imidazol-2- NCHs | CH3 CN | C MH+ 396
yl)methyl
206 | cis-4-methylcyclohexyl NH CF3 MH+ 413
207 | trans-4-methylcyclohexyl NH CF3 H MH+ 413
209 | cycloheptyl NH CF3 C MH+ 413




232 (1-ethyl-1H1,2,4-triazol-5- NH CH5 H C M+ 386
yl)ymethyl 233 (1-nmethyl-I1H1,2,4-triazol- NH CH5 H C

wOre482491 5-yl ) met hyl 235 (1 -ethyl- 1 H PCT/EP2003/011065

1,2,4-triazol-5- NHCF3 HC M# 426 vyl)nethyl Table 2
RBRR5 NN /YCHI®RS () EXR3E RS YM 65 CH HC
MH+ 345 66 CH3 CH3 C MH+ 34B3WD 2004/ 024691

PCT/ EP2003/ 011065 65 Table 3 RB RS \ /RL N/ XY
CH32S R10 (1) ExX R X R3, R5 010 Y M5 67 benzyl NH
CH3 HF C M#+ 371 Table 4 R3 R5

Table 1
R3
5
R
1
| N N ) R
A
CH,0,S 0

Ex |R' X R | RR|Y |ms
210 | 2-pyridylmethyl NH CH3 CN | C MH+ 379
211 | 1-ethylpropyl NH CF3 H C MH+ 387
212 | cyclobutyl NH CF3 H C MH+ 371
213 | (3-methyl-1,2,4-oxadiazol- NH CF3 H C MH+ 413

5-yl)methyl
214 | (5-methyl-1,2,4-oxadiazol- | NH CF; H | C MH+ 413

3-yl)methyl
217 | 2-pyridylmethyl O CHs | CN | C MH+ 394
218 | (1-methyl-1H-pyrazol-5- NH CH3 H C MH+ 357

yl)methyl
221 | trans-4-(ethoxy)cyclohexyl | NH CF; H C MH+ 443
223 | (5-methyl-2-pyridyl)methyi NH CHs | CN | C MH+ 407
224 | (6-methyl-3-pyridyl)methyl NH CHs | CN | C MH+ 407
225 | (1-methyl-1H-imidazol-2- NH CHs | CN | C MH+ 396

yl)methyl
226 | (1-ethyl-1H-imidazol-2- NH CHs | CN | C MH+ 410

yl)methyl
227 | (1-methyl-1H-imidazol-2- NCH; | CoHs | CN | C MH+ 410

y)methyl
228 | (1-methyl-1H-pyrazol-4- NH CHs | CN | C MH+ 396

yl)methyl




N X~-RL Y NH2ZA2S (1) EXx RL X RB R5 Y 'M5 72 n-butyl

NH CH3 H C M+ 320 73 2-nethyl propyl NH CH3 H C M+
WQ2@4/0289cycl ohexyl NH CH3 H C M+ 346 79 bene¢l/ER#d03/011065

CH3 H C M+ 354 90 tetrahydro-2H pyran-4- NH CH3 H C

M+ 362 ylnmethyl 91 tetra hyd ro-2 H -pyra n-4-yl NH

CH5 H C M+ 362 102 (6-neteyl -3-pyridyl)nmethyl NH

CH3 HC M+ 369 117 (1,5-dinethyl-1H pyrazol-4- NH

CH3 HC M+ 372 yl)nethyl 118

5_1 3-§1i met hyl -1 H pyrazol -4- NH CH3 H C M+ 372

F‘Plﬁe hyl WO 2004/ 024691 PCT/ EP2003/ 011065 66 Table

4 RBR5 N/ X NH2®2S Y ~I)

(1-met hyl -1 H pyrazol -4- NH C2

127 tetrahydro-2H pyran-4- N

R XR3R5 Y M 119
G M+ 372  yl)net hyl
RH C M+ 376

methyl NH C2H5 H C

§04’R4- NH C2H5 H C

CH,0,S 0

Ex |R' x| R|IR|Y |mMs
229 | (4-methyl-1,3-thiazol-2- NH CHs | CN | C MH+ 413

yl)methyl
230 | cyclohexyl NH CHs | CN | C MH+ 384
231 | cyclohexanemethyl NH CHs | CN | C MH+ 398
232 | (1-ethyl-1H-1,2,4-triazol-5- | NH C2oHs H |C MH+ 386

yl)methyl
233 | (1-methyl-1H-1,2,4-triazol- | NH CzHs H | C MH+ 372

5-yl)methyi
235 | (1-ethyl-1H-1,2,4-triazol-5- | NH CF; H |C MH+ 426

yl)methyl
Table 2

RS
5
5
=Y
CH,0,S 0

Ex| R RS Y | wMs
65 CzHs H C MH+ 345
66 CHs CHs C MH-+ 345




yl)methyl 141 (1,3-dinmethyl-1 Hpyrazol-4- NH CH5 HC
M+ 386 yl)nethyl 145 (4-methyl -1, 3-thiazol-2- NH

w@2i43/0246@01 M+ 389 yl ) et hyl 146 PCT/EP2003/011065

(5-chloro-2-pyridyl)nmethyl NH CH3 H C M+ 389/ 391
156 3-chl oro-4-nmethyl benzyl NH CH3 H C M+ 402/ 404
157 (5-chloro-2-pyridyl)methgh NH C2H5 H C M+ 403/
405 161 benzyl NH CF3 H C M+ 408 176

3-chl oro- 4-net hyl benzyl NH C2H5 H C M+ 416/ 418 182
§ﬂ4-déchlorobenzyl NH CH3 H C M+ 422/ 424 WO

88)8 824691 PCT/ EP2003/ 011065 67 Table 4 R3 RS\
/Ra N" X NH202S Y (1) Ex
3, 4-di chl orobenzyl NH C2H5 H
3, 5-di chl orobenzyl NH C2H5
4-chloro-3- NHCHS HC [ M
(trifluoromethyl)benz

XR3R5 Y M 194
MH+ 436/ 438 195
436/ 438 199

CH,0,8 ¢ 0
xR x | R|R|R | Y| ms
67 | benzyl NH CHs; H F C MH+ 371
Table 4
R
AN R
| N W SR
NH,0,S 2 0

Ex | R’ X R | R°|Y |mMs @
72 | n-butyl , NH CHs H |C MH+ 320
73 | 2-methylpropyl NH CHs H C MH+ 320
78 | cyclohexyl NH CHs H C MH+ 346
79 | benzyl NH CH3 H | C MH+ 354
90 | tetrahydro-2H-pyran-4- NH CHs H C MH+ 362

ylmethyl
91 | tetrahydro-2H-pyran-4-yl NH C2Hs5 H MH+ 362
102 | (6-methyl-3-pyridyl)methyl NH CHs H C MH+ 369
117 | (1,5-dimethyl-1H-pyrazol-4- | NH CHs H C MH+ 372

yhmethyl
118 | (1,3-dimethyl-1H-pyrazol-4- | NH CHj3 H |C MH+ 372

yl)methyl




Table 5 CF3 RS Y NN M®2S R3J= N(l) E Rs. RBY
MS 130 HCH3 C M+ 382 Biological Data M crosona
wa\s@a24691 nhi bi tory activity agai nst m cr osonmaPCTEEDNR011065
was assessed against a mcrosomal preparation from
bacul ovirus infected SF9 cells. An aliquot of
m crosomal preparation was tBawed slowy on ice and a
1/ 40,000 dilution prepared fromit into the assay
buffer (sterile water, degassed with argon contai ning
10 HEPES (pH 7.4), 10mM EDTA (pH7.4), 1 mM phenol
&b 2004/ 024691 PCT/ EP2003/ 011065 68 reduced
gl utathione, 20ng/m gelatin ggd 0.001nM Hematin).
Once diluted the enzyne solutjon was then sonicated
for 5 seconds (Branson sonic Betting 4, 1 cm
tip) to ensure a honngeneous]sus ensiqn. 1551 enzyne
sol ution was then addeet [fRof a 96-wel |
mcrotitre plate contaj ninNg eiVher®5l test 5 compound
(40x required test c € ation) or 51 DWMSO for
controls. Platd¥:O%re then nixed and i ncubated at
roomtenperature for 1 hour. Follow ng the incubation

rilqgs 401, 0of 0.5M arachidgnic acigk wasaddegl t o ,each.
B, 1010 ) e o IS

o give g final conceftration ofl QM Pl at
e H4h 4 ed _ncubat fo act iy 1G~m nu

\(ﬁgc rﬁ[@% #g?ﬁ?@?ggt?or t oﬁgnlddi 1 iCc?n%olf I (1?/I HCI M?% 372
(hydr¥Rethyl c acid) to each well [to stpop the readtion.

250 |of 1 M NaOH (sodi um hydroxi gde) was then added to
1321 GRS FeFaiee. t npNED] uf fokiopri 6F (& | MH+ 376
det erylinegiylon of PGE2 | eve] s by enzyng| i mmunoassay

O N

£ —1 A el ) £ I ) () ] £
(T A e TUrtTuw iy ©Xxdaifpf €5 11du 1 LoV valrugs T Ul

108i BtrnethybB-BEMyPEthy). SMNGT | eCyHsand Hit [I@ast MH+ 383

4O\ O

100 fotd—setectivity for—CQOX2over COX-1, tased|on

ddbpaisdimethyl-1H-pyrazol-4- | NH CoHs H C MH+ 386

yl)methyl
141 | (1,3-dimethyl-1H-pyrazol-4- | NH CoHs H C MH+ 386
yl)methyl
145 | (4-methyl-1,3-thiazol-2- NH CoHs H | C MH+ 389
yl)methyl
146 | (5-chloro-2-pyridyl)methyl NH CHs H C MH+ 389/
391
156 | 3-chloro-4-methylbenzyl NH CHjs H C MH+ 402/
404
157 | (5-chloro-2-pyridyl)methyl NH CoHs H C MH+ 403/
405
161 | benzyl NH CF3 H | C MH+ 408
176 | 3-chloro-4-methylbenzyl NH C2Hs H C MH+ 416/
418
182 | 3,4-dichlorobenzyl NH CHs H C MH+ 422/

424




15 of the respective I C50 val ues.
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,

W@20048316904,

1, 2, 3, 4, 5, 6, 7,

46, 47,48, 49, 50, 51, 52, 53, 54, 55, 56, ,
59, 60, 61, 62, 63, 66, 67, 68 ,69, 70, 72, 73, 74,
76, 79, 80, 81, 82, 83,684, 85, 86, 87, 88, 89,
90, 91, 92, 93, 94, 95, 96, 98, 99, 100, 101, 102,

103, 20 104, 105, 108, 109, 110, 112, 113, 114, 115,

75,

Toble

120, 122, 123, 124, 125,
131, 133, 134, 135, 137, 138, 139, 140, 141,

57, 58,

126, 127, 128,

25, 26, 27, 28, 29, 30, 31, 43, PAI/EEH03/011065

142, 143: 144, 145, 146, 147,448, 149, 150, 151,
153, 154, 157, 158, 160, 161, [62, 163, 164, 165,
166, 167, 168, 169, 170, 171 3-R174, 175, 177, 178,
180, 182, 183, 184, 185, 18%, 187, 188 189, 190
191, 192, 193, 197, 20 20”8 205, 25 206,
207, 208, 209, 210, 21q, X214 215, 216, 217,
218, 219, 220, 221, 2/Y223 224 228 229, 231,
232, 233, 234, V88,5236 WD 2004/ 024691
PCT/ EP2003/ 011065 69 CLAIMS 1. A conpound of formula

1 R5 10\//R1 N X Y R402 Ol 5a e
g&r ﬁf‘ﬂllfl call VA .qr'r'pnt abl =X4:::1I t- &i{_@ ﬁ \A_XI r‘l*"M§
1943} acdiefloh cft%ﬂz e gr oup| §@psi $tépg Of 19XYgeN s 436/
\ ected fromthe group ‘consisting of or
nltrogen Rl is selected ffomthe group condisting of 438
H__C¢1_6al k Cl. 2a| kyl supstitute by one |[tQ filve
fBGdr $:hedig efﬁber@ 3al kyl OC i\f Hal L;ff%Hsc3_ | kqulyl | MH+ 436/
C3_fal kynyl, 10 C3_1ocycl pal kyI CO0. 6al kyl , 438
€4 7cyctoat kyi substitutedrby Ci3atky|—or— ¢t _3attkoxy;
@991 2bchitged-cycl oal kyl , Al GR6R7) ICldsnd| B(HCRGRZ) n;| RA- 456
IS S gr oup consi $ting pf H and
Cl 4 dtﬁfﬂﬁgﬁ{e‘ir&mbeﬂgyl togethet with!the ritrngan]
atomto which they are attached form
Table 5

"

Ex | RS CRELY MS
130 H CHs C MH-+ 382

Biological Data

Microsomal Assay

[nhibitory activity against microsomal
microsomal preparation from baculovirus infected SF9 cells.

h-COX2 was assessed against a
An aliquot of

microsomal preparation was thawed slowly on ice and a 1/40,000 dilution
prepared from it into the assay buffer (sterile water, degassed with argon
containing 100mM HEPES (pH 7.4), 10mM EDTA (pH7.4), 1mM phenol, 1mM
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a 4-8 nenbered saturated heterocyclic ring such as a
pyrrolidine, 15 norpholine or piperidine ring, or a
wG20mobered heteroaryl ring which is unsubstiPCt/Ep2003/011065

substituted by one R3; R3 is selected fromthe group

consi sting of Cl_5al kyl and Cl_2al kyl substituted by

one to five fluorine atons; 84 is selected fromthe

group consisting of Cl1 _6al kyl, NH2 and ROCONH, 20 R5

is selected fromthe group consisting of hydrogen,

réchuctdy @M{atm@ﬁez@bﬂﬁbyml gélﬁﬁr‘i 'athC?QOWI\PP{%rﬁéImf)' \Ghce diluted the

oY R PR Wad BT RoT e a4 Sasoigh Erahang salGiter. seting 4,
1emetiphtepmsdentad Homebentsus suspersion. Cls5HdaléndymeAsolaition was
ik, 43 361 datheeB of U 0B RAG BB it &g Btner S test

compenbdr@fxiretpireditgst aancengatiember &gl BMSO for controls. Plates

A R eI R SRS e, cfouns o

incgRatian peEods 4P iad Gt FHARRIC acich wag adged to Tach well to give

aSﬂlbélt bém&étﬂréangn?asf orgrm L Pygtel NRe @rﬁ@n rﬁi&eggééﬂmmubated for
OoX Sl tute ne, or.

B (doth cfhoanaiale), Hridlols Attt 2BihgM Hel

IWdrﬁl:hdonC agity toteach wéll fo stepltheseabte)rpoﬁﬁml aff 1M NaOH (sodium

h %ltr%)z(fdhﬂgew%s 1{h hhﬁﬁé%glf)kg?cﬁ @ﬁéﬁlt{? ﬁ&ﬂr&fh%%n?htehgo%rtBprnor to

demrm@@n SR Ievglfebayenzmmmtmaﬁgay (EIA).
Cl. 6al kyl OCOC1_6al kyl, C1 6al kyl 000, H2NC1_6al kyl ,

T%ﬁnéwgl@gﬁ&mwa% D83 E6ePMIBIRABCE0X A0 0 5yM or less
aAetlsasiged 00 3R Sairafity 1O BOXE el dn& f asbu . fomparison

of tre respeofivd ICowhuesl A) R3 RS

1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 43, 44, 45, 46, 47,48, 49, 50, 51, 52, 63, 54, 55, 56, ,
57, 58, 59, 60, 61, 62, 63, 66, 67, 68 ,69, 70, 72, 73, 74, 75, 76, 79, 80, 81, 82,
83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 98, 99, 100, 101, 102, 103,
104, 105, 108, 109, 110, 112, 113, 114, 115, 116, 119, 120, 122, 123, 124, 125,
126, 127, 128, 129, 130, 131, 133, 134, 135, 137, 138, 139, 140, 141, 142, 143,
144, 145, 146, 147, 148, 149, 150, 151, 153, 154, 157, 158, 160, 161, 162, 163,
164, 165, 166, 167, 168, 169, 170, 171, 173, 174, 175, 177, 178, 180, 182, 183,
184, 185, 186, 187, 188, 189, 190, 191, 192, 193, 197, 200, 201, 202, 204, 205,
206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221,
222,223,224, 228, 229, 231, 232, 233, 234, 235, 236.



RRO\ N X /Y 15 R40 2S (I A) or a pharnmaceutically
acceptable salt thereof in which: X is selected from
W0 b@4gewap consi sting of oxygen or NR2; Y is BEI/EP10031011065
fromthe group consisting of CH or nitrogen; Rl is
sel ected fromthe group consisting of H Cl.6alkyl,
Cl. 2al kyl substituted 20 byggne to five fluorine
atons, Cl1_3al kyl OCl . 3al kyl, C3_6al kenyl, C3_6al kynyl,
C3_10cycl oal kyl CO _sal kyl, C4_12bri dged cycl oal kyl ,
A(CR6R7)" and B(CR6R7),,; R2 is selected fromthe
group consisting of H and Cl. 6al kyl; or RL and R2,
toqether with the nitrogen atomto which they are
ed form a 4-8 nenbered saturated heterocyclic
ring such as a pyrrolidine, 25 norpholine or
pi p&rcatmpeund obforMla2004/ 024691 PCT/ EP2003/ 011065 71
R3 is selected fromthe group consisting of Cl_5al kyl
and Cl. 2al kyl substituted by oge to five fluorine
atons; R4 is selected fromthe groupsconsisting of
Cl _6al kyl, NH2 and ROCONH, R5 1'sxs€lected fromthe
group consisting of hydfogen, al kyl, Ci1.2alkyl 5
substituted by one to f (#Me,at®ms, hal ogen,
cyano, (Cl.3a|ky|)2hKI)| Cl. 3al Kyl S and Cl1. 3al kyl O2S;
R6 and R7 are ingﬁg selected fromH or
Cl_6al kyl; Ais substituted 5- or 6-nmenpered
heteroaryl or an unsubstituted 6- nmenbered aryl, or a

5- or aphaembecettdig¢taetoptaple sdlt thebeofdanigried aryl 10
substituted by one or nore R3; R8 is selected fromthe

TP R B8 e SPLP EBlsp e BEbSien MBS Koy,
Cl1. ¥ablselacteditronm thetgraup ispnsisting of bt er mirogeiz;SC2 and
OC}_g{a'iMél%%d fomShe @r& BondisiY bR, &% SAIRyICeNSAIRYI Abstituted
by one to five fluorine atoms, C4.3alkylOC43alkyl, Cssalkenyl, Csgalkynyl,
Cs.1ocycloalkylCo.salkyl, Cs7cycloalkyl substituted by Cq_salkyl or Cqzalkoxy,
Ca.12bridged cycloalkyl, A(CR®R"), and B(CR®R")y;
R? is selected from the group consisting of H and Cy.salkyl; or
R" and R?, together with the nitrogen atom to which they are attached form
a 4-8 membered saturated heterocyclic ring such as a pyrrolidine,
morpholine or piperidine ring, or a 5-membered heteroaryl ring which is
unsubstituted or substituted by one R®;
R3 is selected from the group consisting of Cysalkyl and Ci.alkyl
substituted by one to five fluorine atoms;
R* is selected from the group consisting of Cysalkyl, NH2 and R°CONH;
R® is selected from the group consisting of hydrogen, Cy.salkyl, Cyalkyl
substituted by one to five fluorine atoms, C4.zalkylO,C, halogen, cyano, (C;.
3alkyl)2NCO, C1-3alkyIS and C1-38|kY|OzS;
R® and R’ are independently selected from H or Cy.salkyl;
A is an unsubstituted 5- or 6-membered heteroaryl or an unsubstituted 6-
membered aryl, or a 5- or 6-membered heteroaryl or a 6-membered aryl
substituted by one or more R
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0 0 9<> 9CO and where 15 ) defines the point of
attachnment of the ring; RO is selected fromthe group

weongistehng of H, Cl_6al kyl, Cl. 6al koxy, Cl_ PCT/EP2003/011065

6al kyl OC1_6al kyl , phenyl, HO2CC1l_6al kyl ,

Cl. 6al kyl OCCC1_6al kyl, C. 6al kyl 000, H2NC1_e6al kyl ,

Cl. 6al kyl OCONHC1_6al kyl and @D _6al kyl CONHClI _ 20

6al kyl; R10 is selected fromthe group consisting of H
and hal ogen; and nisOto4. 3. A conpound as clainmed in

"I\ Sbmoom U ool o piSorl gl ol
CheruBptiutedhy e EPS guaTns AeTSPErsaRSBOL oallsed Substituted
X i vyswieeot moré FONHBO,gmolD,.£0k8866j ng of oxygsn Cglr
NR2:5 . .Y . n tin or
nit rBolgSeSné;l&Fggilf@ﬁig%eé{oggléoﬁglﬁ%ﬁe%?gfgugl ioln%igs?i ng of

H, Cl _6al kyl, Cik2al kyl (hstit by one fiv
fl uoripe op(- Clf 3a)
C3_6al Kk :

_ Al Ky
C4 7cycl oal kyl substituted by Cl 3al kyl or . 3@k oxy
C4_12bridged cycl oal kyl, A(CR6R7)" and B(CR6R7),,; R2
i s sel etefisds the poinhof gitaciymeohei theiring; of H and
Cl_6al kyl; or R1L and R2, together with the nitrogen
atomto which they are attached form a 4-8 nenbered
sat (it atsegelretesr oy the growgy consisting af Py G daildi,n€;calkdxy, Ci.

et iy @liak! URhelne HOABG,EIG, * CREIRUEDOC ).  Cr
by 68 ylﬁg}o, HQRIC1_6aIkyI, C1.6alkylOCONHC4alkyl and C4salkylICONHC;.
salkyl;
R is selected from the group consisting of H and halogen; and
nis 0 to 4.

2. A compound as claimed in claim 1 of formula (1A)

R
5
N R
R10
_ R’
l\ N x~
4 =Y

R'0,S 0A)

or a pharmaceutically acceptable salt thereof in which:

X is selected from the group consisting of oxygen or NR?;

Y is selected from the group consisting of CH or nitrogen;

R'is selected from the group consisting of H, Cy.salkyl, C1.oalkyl substituted
by one to five fluorine atoms, CqsalkylOC+.zalkyl, Cssalkenyl, Csgalkynyl,
Cs-10cycloalkylCosalkyl, Cs-12bridged cycloalkyl, A(CCR®R’), and B(CR®R"),;
R? is selected from the group consisting of H and Cy.salkyl; or

R" and R?, together with the nitrogen atom to which they are attached form
a 4-8 membered saturated heterocyclic ring such as a pyrrolidine,
morpholine or piperidine ring;
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R3 is selected fromthe group consisting of CIL.5al kyl
and Cl.2al kyl substituted by one to five fluorine

w@ar@am246B4 i s sel ected fromthe group consi stiPQI/BP2003/011065

Cl_6al kyl, NH2 and ROCONH, 15 R5 is selected fromthe
group consisting of hydrogen, Cl_3al kyl, Cl1_2al kyl
substituted by one to five flori ne atons,

Cl_3al kyl @C, hal ogen, cyano, (Cl_ 3al kyl ) 2NCQ,
Cl.3al kyl S and Cl1.3al kyl ®S; R6 and R7 are

i ndegenglessibitesielfish ethd n%rau b ebn&idtikpl &v1C,.AlyS aRd Cqoalkyl
unsubst .t t g 5- or .6- e heteroaryl or an

uns z’? 'i“fﬁcg ygneg@ﬁﬁgﬁﬁgpl@ga or a 5- or

6- miRftis setbded fromathel group @oﬁsnsmn@ef €qsalkyll NH, and R°CONH;

S e 9, O, sy UL G ot

subsupstivtat by QmﬁetOnfmeeﬂlMl‘m awmat@mercpyaabk (ﬁ(yaalkyl)zNCO

Cl I [ g:-by one or nore F, NH2SOQ2 and
%3ﬁﬁ§ §H§@ 35%@2@%} ected fromthe group

const s4 are md@pque selacirddram Huef Enedlkylhe poi nt

of A isaghnerubstitutdeess bﬁ@rmBﬁwbe‘ﬁe@ﬁbﬁﬂ’béﬁll for &R LiAsubstituted 6-

6a| Eﬁ%rﬁ%r alt"'blg'l or ﬁh€|n9r nglﬁ@éié% : 6al°‘rl§'?°¥ glmembered aryl

C1. mbkvaoﬁalokqure(a 30 6al kyI CI:O

e &l E%F%ﬁ&q' ﬁglﬁim@@@ﬁ §vor Afhaen, Craalkyl, Cicalkyl

gro@H sliHtads by mieomore Caikoxy, sG+.ealkoxpsubstituted

2004y %@&%8@#5@2@@@’2%@%5 auZy?bsé2 A conpound as
oxygen; Y is CH, 5

| d
c ald;E in. cl ?rﬁm%?grgugéqoggtsgagﬂfomthe grOUIO

where

) defines the point of attachment of the ring;

R® is selected from the group consisting of H, Cisalkyl, Cq.salkoxy, C.
salkylOCqealkyl, phenyl, HO;CCiealkyl, C1.5alkylOCOC,salkyl, Cy.
salkyIOCO, H2NC1-saIkyI, C1-5alkyIOCONHC1-6aIkyI and C1-ealkyICONHC1_
salkyl;

R" is selected from the group consisting of H and halogen; and

nis O to 4.

3. A compound as claimed in claim 1 of formula (IC)

? (IC)

or a pharmaceutically acceptable salt thereof in which:
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substituted by one to five fluorine atons; R4 is
Cl 5alkyl; R5 is selected fromthe group consisting of

whyanogen Cl 3al kyl, Cl_2al kyl 10 substit ut ePCHEPINE011065

to five fluorine atons, Cl_3al kyl ®2C, hal ogen, and Cl_
3al kyl S; Ais an unsubstituted 5- or 6-nenbered
het eroaryl or an unsubstitut&@@ 6- nenbered aryl, or a
5- or 6-nmenbered heteroaryl or a 6-nenbered aryl
substituted by one or nore R8; 15 R8 is selected from

t hg )@i!s;:aatecte@ﬁiom fhwgr@ﬁp?)lﬂin@&ﬁﬁg o%xﬁgénk?zs}l N6R%1R6al Kyl

subst more fluorine . al koxy,

and 't BhRe® YoR el Gt coli®ishng of Cal ohpiooen: rio | <

seg&tlééehctﬂd from theagroup cnai;ifslimgw of H}i Chleialkyll, IGal.aeNsubstituted
n : o) 0 as

oY G e TuoAnERABIL € Ra O 0kl O 2Bl frsalkyny

of frefYClRahyCaealind: Ca-aycknalityhsubstiiutedcion Ssalkpigorn€:_salkoxy,

4- eUZMiArbr@Pbélid | LsMg{gﬁgy?]n)aﬂ}ﬁgwﬂg@N)&t et rahydr o- 2H

raa-4- -2- i di ;
g}lngg ﬁ%x?%('ﬁ?n?(’t]}yﬁ‘étt 9|9-I'Q %U%Wy?r'%tm ofH @ndife 4yl @- [ 4-
( meRAANslURT, dogéthpheitil the aitpygerdatoaitd ®hickbthey are attached form

ﬁ |[o§rl gg% F 1 ylf%rlrer% tlﬁaHrgtEg n&e@‘p%qli[cdr_ring such as a pyrrolidine,

(nemgyplgqlirqeoﬁy|quﬂf' iye Jring, oyra G-mambeeed heteroaryl ring which is

L s e o

(rre%hy|ss§|e§‘ac%§l‘% ;Tgﬂ@n)}: - JrQipy | GAngistinge of Cisalkyl and Coalkyl

ﬁl: (&Hs{ti(clltea-w:mf@r:ﬂiﬁelﬂuqrine atomst; 5 3

oy SRR ol PRI  sAdh vy pod RecoNH

HE pRRr d Gelectsd Yrom Hhe |gréup Lohsistiny @Cuwldmgé@,ptxteﬁmlkifl;l €1.0alkyl
r : : -di -

A R TR BB, (st iR o o

(trﬁaﬂ‘WE)@N%t%yda}k BVei GliaalisylOuS;” WO 2004/ 024691

PCTRERRO S/ Ha [ 6 [ A t h yd

r o;/% iI—l— ﬁyr a n%en%@gﬁ Ygs ﬂe@;&gmﬁ%ﬁé]lj gh_r U&??fkgﬁ .

in }%@ Junsubstifuyted - f¢-6-membered heteroaryl or an unsubstituted 6-
membered aryl, or a 5- or 6-membered heteroaryl or a 6-membered aryl
substituted by one or more R®:
R? is selected from the group consisting of halogen, Cy.salkyl, Cysalkyl
substituted by one more fluorine atoms, C1.salkoxy, Cigalkoxy substituted
by one or more F, NH,SO, and Cy.salkylSO;;

B is selected from the group consisting of

) defines the point of attachment of the ring;

where

R is selected from the group consisting of H, Cy.galkyl, Ciealkoxy, Cy.
salkylOCqgalkyl, phenyl, HO,CCy.galkyl, C1.6alkylOCOC galkyl, C;.
salkylOCO, HoNCqgalkyl, C1.6alkylOCONHCgalkyl and CqalkyiICONHC.
salkyl;

R is selected from the group consisting of H and halogen; and

nis 1 to 4.
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4-met hyl -N-[ (1-net hyl -1
H pyrazol - 3-yl ) net hyl ] - 6-[ 4- (net hyl sul f onyl ) phenyl ] -

wQ2@yogdnan ne; 5 PCT/EP2003/011065

N- (cycl ohexyl met hyl ) - 6-[ 4- (et hyl sul f onyl ) phenyl ] - 4- ('t
rifluoromethyl)-2- pyridi nam ne;

N-cycl ohexyl - 6-[ 4- (et hyl sul fagnyl .
)phenyl]-4-(trifluoronethyl)-2- pyridinam ne;
2-[4-(methyl sul fonyl)phenyl]-6-[(2-pyrid i nyl
nethyl)oxy] 4- 10 (trifluoromethyl)pyridine;

o AR e o -

6 [4- (et hyl sul fonyl ) phenyl ] - N-(2-pyri di nyl

met RYis)exygent i f 1 uor omet hyl ) - 2- pyri di nam ne 15

N-cwcjs |qptyl 6-[4- (et hyl sul fonyl ) phenyl ] -4-(trifluor

onmet hy. ri di nam ne;

I\I-((ﬁészﬁ(@&%ncycl ohexyl ) - 6- [ 4- (et hy! sulfonyl)phenyl

]- 4% ﬁ$f§el@61@613tﬂf@|‘h)the2 gma db@ﬁsmsﬂ?g 3/ and C1 oalkyl

propl) 6: [ 4- (meth X Phenyl (trlf
fﬁ %t B%;H) Pﬁﬁﬁgﬂ}ée FLOH e atoms;
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9. A compound of formula (!) as described in any of Examples 1 to 2386.

6. A compound of formula (1) selected from the group consisting of:
4-ethyl-6-[4-(methylsuIfonyl)phenyl]—N-(tetrahydro-2H-pyran-4—ylmethyl)-2-
pyridinamine;4-methyl-N-[(1-methyl-1 H-pyrazol-4-yl)methyl]-6-[4-
(methylisulfonyl)phenyl]-2-pyridinamine;
N-[(1,5-dimethyl-1H-pyrazol-4-yl)methyl]-4-methyl-6-[4-
(methylsulfonyl)phenyl]-2-pyridinamine;
N-[(1,3-dimethyl-1H-pyrazol-4-yl)methyl]-4-methyi-6-[4-
(methylsulfonyl)phenyl]-2-pyridinamine;
4-(6-{[(1,3-dimethyl-1 H-pyrazol-4-yl)methyllamino}-4-ethyl-2-
pyridinyl)benzenesulfonamide;

N-[(1,3-dimethyl-1H-pyrazol-4-yI )methyl]-6-[4-(methylsulfonyl)phenyl]-4-
(trifluoromethy!)-2-pyridinamine;
N-[(1,5-dimethyl-1 H-pyrazol-4-yl)methyl]-6-[4-(methylsulfonyl)phenyl]-4-
(trifluoromethyl)-2-pyridinamine;
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for 8. A phar maceut i cal corrp05| tion
Con%wdgpéﬂrﬂne nd of fornula (1) as defined in
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cl aﬁﬁ@-éﬂ%y )ﬁ f[z? grgc—}ﬂﬁ/lsuIi)onySphéerfnlll]r-]d(fe (trlfluoron)wlethyl) 2-
pyridinamine;
N-[(3-methyl-1,2,4-oxadiazol-5-yl)methyl]-6-[4-(methylsulfonyl)phenyl]-4-
(trifluoromethyl)-2-pyridinamine;
N-[(5-methyl-1,2,4-oxadiazol-3-yl)methyl]-6-[4-(methylsulfonyl)phenyl]-4-
(trifluoromethyl)-2-pyridinamine;
4-methyl-N-[(1-methyl-1 H-pyrazol-5-yl)methyl]-6-[4-(methylsulfonyl)phenyl]-
2-pyridinamine;
N-(cyclopentylmethyl)-6-[4-(methylsulfonyl)phenyl]-4-(trifluoromethyl)-2-
pyridinamine;
N-[(1-ethyl-1H-1,2,4-triazol-5-yl)methyl]-4-methyl-6-[4-
(methylsulfonyl)phenyl]-2-pyridinamine;
4-ethyl-6-[4-(methylsulfonyl)phenyl]-2-[(2-pyridinylmethyl)Jamino]-3-
pyridinecarbonitrile;
4-ethyl-2-{[(5-methyl-2-pyridinyl)methylJamino}-6-[4-
(methylsulfonyl)phenyl]-3-pyridinecarbonitrile;
4-ethyl-2-{[(6-methyl-3-pyridinyl)methyl]amino}-6-[4-
(methylsulfonyl)phenyl]-3-pyridinecarbonitrile;
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(methylsulfonyl)phenyl]-2-pyridinamine;
4-ethyl-2-{[(6-methyl-3-pyridinyl)methylJoxy}-6-[4-(methylsulfonyl)phenyl]-3-
pyridinecarbonitrile; and
6-[4-(methylsulfonyl)phenyl]-N-[(1-methyl-1H-1,2,4-triazol-5-ylYmethyl]-4~
(trifluoromethyl)-2-pyridinamine.

A process for the preparation of compounds of formula (1) as defined in any
of claims 1 to 6 which comprises reacting a compound R'XH of formula (II),
or a protected derivative thereof, with a compound of formula (lll)

3

4 Zal (i

where X is as defined and Z is halogen or a sulfonate, and thereafter and if
necessary, interconverting a compound of formula (l) into another
compound of formula (1), and/or deprotecting a protected derivative of
compound of formula (1).

A pharmaceutical composition comprising a compound of formula (I) as
defined in any of claims 1 to 6 in admixture with one or more physiologically
acceptable carriers or excipients.

A compound of formula (I) as defined in any of claims 1 to 6 for use in
human or veterinary medicine.

A method of treating a human or animal subject suffering from a condition
which is mediated by COX-2 which comprises administering to said subject
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1.

12.

13.

76

an effective amount of a compound of formula (I) as defined in any of
claims 1 to 6.

A method of treating a human or animal subject suffering from an
inflammatory disorder, which method comprises administering to said
subject an effective amount of a compound of formula (1) as defined in any
of claims 1 to 6.

The use of a compound of formula (1) as defined in any of claims 1 to 6 for
the manufacture of a therapeutic agent for the treatment of a condition
which is mediated by COX-2.

The use of a compound of formula (1) as defined in any of claims 1 to 6 for
the manufacture of a therapeutic agent for the treatment of an inflammatory
disorder.



